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Open Source Licences

The VISOR® software makes use of a couple of third party software packages that come with vari-
ous licenses. This section is meant to list all these packages and to give credit to those whose code
helped in the creation of the VISOR® software.

For components that reference the GNU General Public License (GPL) or the GNU Lesser Gen-
eral Public License (LGPL), please find these licenses and the written offer for source code in this
software installation in \SensoPart \VISOR® vision sensor\Eula\OpenSourceLicenses.

The VISOR® firmware makes use of Linux Version 2.6.33 (Website: www.kernel.org), which is
distributed under the GNU GPL version 2.

The VISOR® firmware makes use of x-loader, an initial program loader for Embedded boards
based on OMAP processors (Website: http://arago-project.org/git/projects/?p=x-load-omap3.-
git; a=summary) which is distributed under the GNU GPL version 2 or higher.

The VISOR® firmware makes use of u-boot, an initial program loader for Embedded boards
based on OMAP processors (Website: http://arago-project.org/git/projects/?p=x-load-omap3.-
git; a=summary) which is distributed under the GNU GPL version 2 or higher.

The VISOR® firmware makes use of spike Version 0.2, a SPI-driver (Website: https://-
github.com/scottellis/spike/blob/master/spike.c), which is distributed under the GNU GPL version
2 or higher.

The VISOR® firmware makes use of Busy-Box Version 1.18.1 (Website: http://www.busy-
box.net/), which is distributed under the GNU GPL version 2 or higher.

The VISOR® firmware makes use of vsftpd Version 2.0.3 (Website: https://se-
curity.appspot.com/vsftpd.html), which is distributed under the GNU GPL version 2 or higher.

The VISOR® firmware makes use of mtd-utils Version 1.5.0 (Website: http://www.linux-mtd.in-
fradead.org/doc/general.html), which is distributed under the GNU GPL version 2 or higher.

The VISOR® firmware makes use of Boa Webserver Version 0.94.13 (Website: http://www.-
boa.org/), which is distributed under the GNU GPL version 2 or higher.

The VISOR® firmware makes use of Procps Version 3.2.8 (Website http:/-
procps.sourceforge.net/download.html), which is distributed under the GNU GPL version 2 or
higher and GNU LGPL version 2.1 or higher.

The VISOR® firmware makes use of GnuPG Version 1.4.10 (Website: https://www.gnupg.org/),
which is distributed under the GNU GPL version 3 or higher.

The VISOR® firmware makes use of glibc, which is distributed under GNU LGPL version 2.1 or
higher.

The VISOR® firmware makes use of Dropbear - a SSH2 server Version 2012.55 (Website:
https://matt.ucc.asn.au/ dropbear/dropbear.html). The Dropbear SSH2 server is distributed
under the terms of the Dropbear License which is a MIT/X Consortium style open source license.
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Please find this license in this software installation in \SensoPart \VISOR® vision sensor\Eu-
la\OpenSourceLicenses.

SensoConfig software is based in part on the work of the Qwt project (http://qwt.sf.net).
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1 General Information and Safety

1.1 Safety notes

Before starting the VISOR® vision sensor, read these instructions carefully, ensure that you have
understood them and comply with them at all times.

The VISOR® vision sensor should only be connected by a qualified electrician.

Do not tamper with or make alterations on the unit!

The VISOR® vision sensor is nota safety-critical component and its use is prohibited under con-
ditions where the safety of persons may depend on its function.

The IP address set for the VISOR® vision sensor should be marked on the enclosed label. After
installation, stick the label on the sensor in a clearly visible position.

The IP address of the VISOR® vision sensor must be used once onlyin any network.

For use with any listed (CYJV) cable assembly.

1.2 Components supplied

« VISOR® vision sensor including integrated illumination (or as version with C-Mount lens
without illumination)

« CD-ROM with Computer software and Operating instructions
« Data sheet, mounting clamp, allen key, screwdriver and protective cap for Ethernet plug.

1.2.1 Software Setup Download

The PC Software Setup is also available at www.sensopart.com in section Download/Software.

In order to reduce the size of the installation files two setup files are provided:

1. VISOR®_PC-Software VX_X_X_X.exe:
This setup contains the current release version. Vision sensors with immediate previous
firmware versions can be parameterized with this PC software. Earlier versions can be
installed with the legacy setup. For further information, please refer to the corresponding
download information.

2. VISOR®_PC-Software_VX_X_X_X_Legacy.exe:
This setup serves as an extension and can be installed to the PC software to para-
meterize older vision sensors. For further information, please refer to the corresponding
download information.

1.3 Requirements for use

Configuration of the VISOR® vision sensor requires a standard PC/notebook (at least Pentium 4,
1GHz and 1 GB RAM, with Microsoft Windows 7 or Windows 10) with network connection or a net-
work with TCP-IP protocol. We recommend a Pentium 4 Dual Core >2GHz and 2GB RAM, for
Windows 7 or Windows 10. We recommend a screen resolution of min. 1024 x 768 pixels. A basic
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knowledge of computers is also required. The VISOR® vision sensor is supplied with the IP
address 192.168.100.100 and a subnet mask 255.255.255.0. The VISOR® vision sensor is oper-
ated independently of a PC or PLC. A PC/notebook is only necessary for configuration of the
VISOR® vision sensor. Attention must be paid to sufficient and constant object illumination to
ensure reproducible results and avoid malfunction. Reflections or varying incident light may affect
detection results. If necessary, use an external light source and/or light-screening / shrouding
devices to exclude incident light.
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2 Intended Use

2.1 Field of application

The VISOR® vision sensor is an optical sensor and uses several evaluation methods according to
the version: pattern recognition, contrast detection, brightness, BLOB, caliper, gray level, contour
detection, barcode or Data Matrix code reading, Optical Character Recognition as well as wafer
detection. The product is designed for industrial use only. In residential areas it is possible that
additional measures for noise suppression must be done.

Object:

The VISOR® vision sensor precisely detects faulty parts, parts in the wrong place, at the wrong
angle or in the wrong order or a combination of all of these. Several detectors are available for
inspection tasks and interpretation: e.g. pattern matching, contour detection, brightness, gray
level, contrast detection, caliper or BLOB. The advanced version of the VISOR® vision sensor
also offers alignment: it is thus now also possible to reliably detect those features which do not
appear with repeated accuracy in the taught position. Allinterpretation is carried out relative to
the actual position and angle of the part without having to define an independent characteristic for
each possible position. This high capacity tool also enables you to solve demanding pick and place
applications.

The advanced version offers also the calibration in world coordinates for measurement- and
robot applications.

Code Reader:

Identification of products, components or packaging from printed or directly marked — punched or
laser-etched — codes is common practice in many sectors of industry today. The VISOR® Code
Reader from SensoPart immediately detects which partis in front of it: it can easily read numer-
ous types of barcodes as well as printed and directly marked data matrix codes according to ECC
200 standard and read characters directly via Optical Character Recognition (OCR), and thison
any base (metal, plastic, paper, glass). The sensor can even routinely decipher askew or warped
codes or codes on convex, reflective or transparent surfaces. The VISOR® Code Reader
assesses the quality of your printed or directly marked data matrix codes using standardised ISO
and AIM quality parameters. This enables you to introduce early correctional measures and thus
avoid rejects due to illegible codes.

Solar:

The VISOR® Solar sensor offers an optimised inspection algorithm for a sound, process-con-
current quality control of sensitive silicon wafers. The relevant functions for wafer and cellinspec-
tion, from the detection of the size and shape of the wafer to the location of defects and the setting
of processing speed and inspection accuracy, are already preconfigured so that the sensor is
ready for operation in just a few mouse clicks.

Color:
The VISOR® Color offers powerful object detection in combination with color detection. This
leads to an increased stability in several object detection applications as well as the possibility to
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sort colored parts which would have a similar look in gray image. Beside this even active objects
(like e.g. lighting LEDs) or “non colors” like black and white can be detected.

Aliround:

In the VISOR® Allround all functions of VISOR® Object, Code Reader and Color are available in
combination in one device. The Professional version offers also the Multishot function to detect
smallest surface defects.

The VISOR® vision sensor range is an economic alternative to conventional image processing
systems.
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2.2 Functions overview

2.2.1 Characteristics VISOR®: Object / Code Reader / Solar

(B SENSOPART

. Object | Object Code | Code Code Solar |Solar
Function Std Adv Reader| Reader [Reader std. |Adv
’ t|std. Adv. Prof. ’ ’
Frames per second 50 50 50 50 50 50 50
Number of Jobs 8 255 8 255 255 8 255
Alignment Contour| X X X
only
Calibration in world
. X
coordinates
« Measurement: Scal- X
ing
« Measurement: Cal-
I X
ibration plate
« Robotic: Point pair
) X
list
Number of detectors 32 255 2 255 255 32 255
« Pattern matching
(X-, Y- translation) X X X X X
« Contour matching
(X-, Y- translation X X
and rotation)
« Graylevel X X X X X X
« Contrast X X X X X X
« Brightness X X X X X X
« Caliper X X

VISOR® 068-14490 - 28/07/2017-11
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Code | Code Code

Function gtb(fd 235“ Reader| Reader [Reader grfr i:lj_r
Std. Adv. Prof.

. BLOB X X
« Datacode X X X

« Barcode X X X

. OCR X

o Wafer X X
« Busbar X
iglglf:-l r(\)jt;tr;\)juts, 2inputs, X X X X X X X
=il S P SN P N
Free shape of ROI z‘:‘:‘ym“r X X X X
rTei}rsnrjaoonust(,aspecified time X X X X X X X
Variable resolutions X X X X X X X
1Irlglr;r;igation quadrant con- X X X X X X X
Image recorder X X X X X X X
Encoder input X X X X
Ethernetinterface X X X X X X X
PROFINET X X X X X X X
RS422/RS232 interface X X X X X
EtherNet/IP interface X X X X X X X
Sensor monitoring by X X X X X X X

Viewer, Job-Upload

Page 16 EN VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual

(B SENSOPART

. Object | Object |C0de | Code  [Code Solar |Solar
Function Std Adv Reader| Reader |Reader Std. |Adv
’ T |std. Adv. Prof. ’ ’
Sensor monitoring by
SensoWeb (Webviewer) X X X X X X
1/O- Extension (with
Encoder-
control/ Profibus- Inter- X X X X X
face)
V10 integrated XX/ X/I-1 |XIX/
6/12/25mm XIX/- X XIXIX|XIXIX |-1-1/- ) )
V20 integrated X X X X X
12mm
Version with C-Mount X X X X
2.2.2 Characteristics VISOR®: Color, Allround
Color Color Monochrome | Monochrome |Color
Function Standard| Advanced Aliround Allround Allround
¢ Advanced Professional Advanced
Frames per 40 40 40 40 40
second
Number of Jobs 8 255 255 255 255
Alignment Contour | X X X
only
Callbr.atlon in world X X X X
coordinates
. Mea§urement: X X X X
Scaling
« Measurement:
Calibration X X X X
plate
. qugtlc: Point X X X X
pair list
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Color Color Monochrome | Monochrome |Color
Function Standard| Advanced Allround Allround Allround
Advanced Professional Advanced
zlr‘;mber ofdetect- 135 255 255 255 255
« Pattern match-
I(r;(g- Y- trans- X X X X
lation)
« Contour
e <k . .
and rotation)
« Graylevel X X X X
« Contrast X X X X
« Brightness X X X X
« Caliper X X X X
. BLOB X X X X
« Datacode X X X
« Barcode X X X
« OCR X X X
« Colorvalue X X
« Colorarea X X X
« Color List X X
o Multishot X
iz:]gll?tz?l outputs, 2 X X X X X
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Color Color Monochrome | Monochrome |Color
Function Standard| Advanced Aliround Allround Allround
Advanced Professional Advanced
PNP or NPN
Free definable
digital In- / Outputs, |2 4 4 4 4
PNP or NPN
Free shape of ROI |COMOUT | x X X X
only
Tlmeout, specified X X X X X
time response
Var!able res- X X X X X
olutions
llumination quad- X X X X X
rant controlled
Image recorder X X X X X
Encoder input X X X X
Ethernetinterface |X X X X X
PROFINET X X X X X
RS422/R8232 X X X X
interface
EtherNet/IP inter- X X X X X
face
Sensor monitoring
by Viewer, Job- X X X X X
Upload
Sensor monitoring
by SensoWeb X X X X X
(Webviewer)
1/0- Extension
(with Encoder-con-
trol/ Profibus- Inter- X X X X
face)
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Mount

Color Color Monochrome | Monochrome |Color

Function Standard| Advanced Aliround Allround Allround
Advanced Professional Advanced

V10 integrated
6/12/25mm XIX/- XIX/IX -/-1- -/-1- -/-1/-
V20 integrated X X X X
12mm
Version with C- X X X X
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2.3 Sensor types

2.3.1 Object
min. oper- . .
Focal |Depth of | Internal ating dis- |- Fleld
Part no. |Type length [focus illumination |t / of view
g *fnce MM mm x mm
V10 Advanced White
535- V10-OB-A1- )
91001 W6 6 Normal White 6 5x4
535- V10-OB-A1- .
91002 W12 12 Normal White 30 8x6
535- V10-OB-A1- .
91012 W25 25 Normal White 140 18x14
535- V10-OB-A1- )
91013 W6D 6 Enhanced | White 6 5x4
535- V10-OB-A1- )
91014 W12D 12 Enhanced | White 30 8x6
V10 Advanced Red
535- V10-OB-A1-
91003 R6 6 Normal Red 6 5x4
535- V10-OB-A1-
91004 R12 12 Normal Red 30 8x6
535- V10-OB-A1-
91015 R25 25 Normal Red 140 18x14
535- V10-OB-A1-
91016 R6D 6 Enhanced | Red 6 5x4
535- V10-OB-A1-
91017 R12D 12 Enhanced | Red 30 8x6
V10 Advanced IR
535- V10-OB-A1-16
91006 3 6 Normal InfraRed 6 5x4
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min. oper-

Focal |Depth of | Internal ating dis- |- Fleld

Part no. |Type length [focus illumination |t / of view
9 *fnce MM mm x mm

535- V10-OB-A1-
91007 1123 12 Normal InfraRed 30 8x6
535- V10-OB-A1-
91018 12573 25 Normal InfraRed 140 18x14
535- V10-OB-A1-
91019 16D "3 6 Enhanced | InfraRed 6 5x4
535 VA0-OB-AT- |4, Enhanced | InfraRed 30 8x6

91020 112D "3

V10 Advanced C-Mount

535- V10-OB-A1-C lens depend-| lens
91005 23 C-Mount External ant dopendant
V10 Standard White

535- V10-OB-S1- ]

91008 |we 6 Normal White 6 5x4
535- V10-OB-S1- )

91009 (W12 12 Normal | White 30 8x6
V10 Standard Red

535- V10-0OB-S1-

91010 R6 6 Normal Red 6 5x4
535- V10-0OB-S1-

91011 |R12 12 Normal | Red 30 8x6
V10 Standard IR

535- V10-OB-S1-16

91046 *3 6 Normal InfraRed 6 5x4
535- V10-OB-S1-

91047 123 12 Normal InfraRed 30 8x6
V20 Advanced White
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min. oper- | iy Field
Focal |Depth of | Internal ating dis- :
Part no. |Type length [focus illumination |t / of view
9 *fnce MM mm x mm
536- V20-OB-A2- .
91011 W12 12 Normal White 30 16x13
V20 Advanced Red
536- V20-0OB-A2-
91012 R12 12 Normal Red 30 16x13
V20 Advanced IR
536- V20-0OB-A2-
91013 1123 12 Normal InfraRed 30 16x13
V20 Advanced C-Mount
536- V20-OB-A2- lens depend-| lens
91010 |C™23 C-Mount External ant dependant

*1 For longer operating distances (from approx. 200 mm) externalillumination may be neces-
sary.

*2 When the C-Mount version of VISOR® isin use, a C-Mount lens with a 5 mm intermediate ring
(delivered separately) or a C-Mount protective case is required.

*3 External IR illumination is only possible with IR sensors or C-Mount sensors.

2.3.2 Code Reader

Focal |Depth of | Internal min. oper- | min. Field
Part no. (Type . Lo ating dis- of view

length [focus illumination *

tance / mm '| mm x mm

V10 Advanced White
935 V10-CR-A1-W6| 6 Normal | White 6 5x4
91021
535- V10-CR-A1- .
91022 W12 12 Normal White 30 8x6
535- V10-CR-A2- .
91084 W25 25 Normal White 140 18x14
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Focal |Depth of | Internal ml'n. op.er- m|n.. Field
Part no. (Type . L ating dis- of view
length |focus illumination *
tance / mm mm X mm
535- V10-CR-A1- .
91023 W6D 6 Enhanced| White 6 5x4
535- V10-CR-A1- .
91024 W12D 12 Enhanced| White 30 8x6
V10 Advanced Red
535- V10-CR-A1-R6 | 6 Normal Red 6 5x4
91025
535- V10-CR-A1-
91026 R12 12 Normal Red 30 8x6
535- V10-CR-A2-
91085 R25 25 Normal Red 140 18x14
535- V10-CR-A1-
91027 R6D 6 Enhanced| Red 6 5x4
535- V10-CR-A1-
91028 R12D 12 Enhanced| Red 30 8x6
V10 Advanced IR
535- V10-CR-A1-16
91029 *3 6 Normal InfraRed 6 5x4
535- V10-CR-A1-112
91030 *3 12 Normal InfraRed 30 8x6
535- V10-CR-A2-
91086 1253 25 Normal | InfrarRed 140 18x14
535- V10-CR-A1-
91031 16D 3 6 Enhanced| InfraRed 6 5x4
535- V10-CR-A1-
91032 112D "3 12 Enhanced| InfraRed 30 8x6
V10 Advanced C-Mount
V10-CR-A1-C lens
535- 3 C- External dependant lens
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Focal |Depth of | Internal ml'n. op.er- m|n.. Field
Part no. (Type . L ating dis- of view

length |focus illumination *

tance / mm mm X mm

91033 Mount dependant
V10 Standard White
535- V10-CR-S1-W6| 6 Normal White 6 5x4
91034
535- V10-CR-S1- .
91035 W12 12 Normal White 30 8x6
535- V10-CR-S2- .
91088 W25 25 Normal White 140 18x14
535- V10-CR-S1- .
91036 W6D 6 Enhanced| White 6 5x4
535- V10-CR-S1- .
91037 W12D 12 Enhanced| White 30 8x6
V10 Standard Red
535 V10-CR-S1-R6 | 6 Normal | Red 6 5x4
91038
535- V10-CR-S1-
91039 R12 12 Normal Red 30 8x6
535- V10-CR-S2-
91089 R25 25 Normal Red 140 18x14
535- V10-CR-S1-
91040 R6D 6 Enhanced| Red 6 5x4
535- V10-CR-S1-
91041 R12D 12 Enhanced| Red 30 8x6
V10 Standard IR
535- V10-CR-S1-16
91042 *3 6 Normal InfraRed 6 5x4
535- V10-CR-S1-112
91043 *3 12 Normal InfraRed 30 8x6
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Focal (Depth of | Internal min. oper- min. Field
Part no. (Type . L ating dis- of view

length |focus illumination *

tance / mm mm X mm

535- V10-CR-S2-
91090 1253 25 Normal InfraRed 140 18x14
535- V10-CR-S1-
91044 16D 3 6 Enhanced| InfraRed 6 5x4
535- V10-CR-S1-
91045 112D 3 12 Enhanced| InfraRed 30 8x6
V20 Advanced White
536- V20-CR-A2- .
91001 W12 12 Normal White 30 16x13
536- V20C-CR-A2- .
91026 W12 12 Normal White 30 16x13
V20 Advanced Red
536- V20-CR-A2-
91002 R12 12 Normal Red 30 16x13
V20 Advanced IR
536- V20-CR-A2-
91003 112'3 12 Normal InfraRed 30 16x13
V20 Advanced UV
536- V20-CR-A2-
91019 U12 12 Normal uv 30 16x13
V20 Advanced C-Mount
536- V20-CR-A2- C- External lens lens
91000 c23 Mount dependant dependant
V20 Professional White
536- V20-CR-P2- .
91005 W12 12 Normal White 30 16x13
536- V20C-CR-P2- .
91027 W12 12 Normal White 30 16x13
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Focal (Depth of | Internal min. oper- min. Field
Part no. (Type . L ating dis- of view

length |focus illumination *

tance / mm mm X mm

V20 Professional Red
536- V20-CR-P2-
91006 R12 12 Normal Red 30 16x13
V20 Professional IR
536- V20-CR-P2-
91007 1123 12 Normal | InfraRed 30 16x13
V20 Professional C-Mount
536- V20-CR-P2- C- External lens lens
91004 c'23 Mount dependant dependant

*1 For longer operating distances (from approx. 200 mm) external illumination may be neces-
sary.

*2 When the C-Mount version of VISOR® is in use, a C-Mount lens with a 5 mm intermediate ring
(delivered separately) or a C-Mount protective case is required.

*3 External IR illumination is only possible with IR sensors or C-Mount sensors.

2.3.3 Solar
min. oper- . .
Focal Depth Internal ating dis- m|n..F|eId
Part no. Type of . L of view
length illumination |tance /
focus *q mm x mm
mm
V10 Advanced White
535-91051 |V10-SO-A1-W6 6 normal| White 361 170x261
535-91052 [V10-SO-A1-W12 12 normal| White 706 170x261
V10 Advanced IR
535-91053 |V10-SO-A1-16"3 6 normal| InfraRed 361 170x261
535-91054 |V10-SO-A1-112"3 [ 12 normal| InfraRed 706 170x261
V10 Advanced C-Mount
535-91050 |V10-SO-A1-C™23 |C- External lens lens
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min. oper- . .
Focal Depth Internal ating dis- m|n..F|eId
Part no. Type of . L of view
length illumination |tance /
focus *q mm X mm
mm
Mount dependant| dependant
V10 Standard White
535-91049 [V10-SO-S1-W6 6 normal| White 361 170x261
V20 Advanced White
536-91028 [V20-SO-A2-W12 12 normal| White
V20 Advanced Red
536-91029 ([V20-SO-A2-R12 12 normal| Red
V20 Advanced IR
536-91030 [V20-SO-A2-112 12 normal| InfraRed
V20 Advanced C-Mount
536-91031 |V20-SO-A2-C 12 normal| External lens lens
dependant| dependant

*1 for inspection of 6"-Wafers. The typical focus range is operating distance + 5%.

*2 When the C-Mount version of VISOR® is in use, a C-Mount lens with a 5 mm intermediate ring
(delivered separately) or a C-Mount protective case is required.

*3 External IR illumination is only possible with IR sensors.

2.3.4 Color Sensor
Focal Depth Internal ml'n. op.er- m|n.. Field
Part no. |Type of . .. ating dis- of view
length illumination *q
focus tance / mm mm x mm
V10 Advanced White
535- V10C-CO-A2- .
91073 W6 6 Normal| White 6 5x4
535- V10C-CO-A2- .
91074 W12 12 Normal| White 30 8x6
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Depth min. oper- min. Field
Focal Internal R . .
Part no. |Type of . .. ating dis- of view
length illumination *q
focus tance / mm mm X mm
535- V10C-CO-A2- .
91075 W25 25 Normal| White 140 18x14
V10 Advanced C-Mount
535- V10C-CO-A2-C | C- External lens lens
91076 2 Mount dependant dependant
V10 Standard White
535- V10C-CO-S2- .
91071 W6 6 Normal| White 6 5x4
535- V10C-CO-S2- .
91072 W12 12 Normal| White 30 8x6
V20 Advanced White
536- V20C-CO-A2- .
91020 W12 12 Normal| White 30 8x6
V20 Advanced C-Mount
536- V20C-CO-A2-C | C- External lens lens
91021 2 Mount dependant dependant

*1 For longer operating distances (from approx. 200 mm) external illumination may be neces-

sary.

*2 When the C-Mount version of VISOR® is in use, a C-Mount lens with a 5 mm intermediate ring
(delivered separately) or a C-Mount protective case is required.

2.3.5 Aliround
min. oper- . .
Focal |Depth of | Internal ating dis- | o Fleld
Part no. |Type . s of view
length |focus illumination |tance / mm
“ mm x mm
V20 Allround White
536- V20-ALL-A2- .
91032 W12 12 Normal White 30 16x13
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min. oper- | iy Field
Focal |Depth of | Internal ating dis- :
Partno. \Type length |focus illumination |t / of view
9 *1ance MM mm x mm
V20 Allround Red
536- V20-ALL-A2-
91033 R12 12 Normal Red 30 16x13
V20 Allround IR
536- V20-ALL-A2-
91034 112'3 12 Normal InfraRed 30 16x13
V20 Allround C-Mount
536- V20-All-A2- C- External lens depend- | lens
91035 c'23 Mount ant dependant
V20 Allround Color White
536- V20C-ALL-A2- .
91036 W12 12 Normal White 30 16x13
V20 Allround Color C-Mount
536- V20C-All-A2- C- External lens depend- | lens
91037 c23 Mount ant dependant

*1 For longer operating distances (from approx. 200 mm) external illumination may be neces-

sary.

*2 When the C-Mount version of VISOR® is in use, a C-Mount lens with a 5 mm intermediate ring
(delivered separately) or a C-Mount protective case is required.

*3 External IR illumination is only possible with IR sensors or C-Mount sensors.
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2.4 Field of view / Depth of view

Field of view V10 6mm lens, internal

Focal length: 6mm

150
. x direction
W y direction
100
50
3
= 0
e}
Q
[
-50
-100
Format WVGA
-150
0 50 100 150 200 250 300

Working Distance[mm]
Fig. 1: Field of view V10 6mm lens, internal
Field of view V10 12mm lens, internal

Focal length: 12mm

150
. x direction
 y direction
100
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£
= 0
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]
i
-50
-100
Format WVGA
-150
0 100 200 300 400 500 600 700

Working Distance[mm]

Fig. 2: Field of view V10 12mm lens, internal
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Field of view V10 25mm lens, internal

Focal length: 25mm

150
. x direction
Wy direction
100
50
3
5 0
Q
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-50
-100
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-150
0 250 500 750 1000 1250 1500 1750

Working Distance[mm]

Fig. 3: Field of view V10 25mm lens, internal

Field of view V20 12mm lens, internal

Focal length: 12mm V20
250

200 w— Ireglion

W y direction
150

100
50

Field [mm]
o

Format SXGA

0 100 200 300 400 500

Working Distance[mm]

Fig. 4: Field of view V20 12mm lens, internal
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Depth of view V10 6mm lens internal, normal

Focal length: 6mm Depth of focus: Normal
400

Resolved object size

I 0.13mm
350 0.25mm

I 0.50mm
300 I 075mm

250

200

Depth of Field [mm]

150
100

50

0 50 100 150 200 250 300
Working Distance [mm]

Fig. 5: Depth of view V10 6mm lens internal, normal
Depth of view V10 6mm lens internal, enhanced

Focal length: 6mm Depth of focus: Enhanced

400
Resolved object size
I 0.13mm
0.25mm
B 0.50mm
300 M 0.75mm

350

250

200

Depth of Field [mm]

150
100

50

0 50 100 150 200 250 300

Working Distance [mm]

Fig. 6: Depth of view V10 6mm lens internal, enhanced
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Depth of view V10 12mm lens internal, normal

Depth of Field [mm]

800

700

600

500

400

300

200

100

0

Focal length: 12mm Depth of focus: Normal

Resolved object size
I 0.13mm

0.25mm
I 0.50mm
I 0.75mm

100 200 300 400 500 600 700
Working Distance [mm]

Fig. 7: Depth of view V10 12mm lens internal, normal

Depth of view V10 12mm lens internal enhanced

Depth of Field [mm]

800

700

600

500

400

300

200

100

Focal length: 12mm Depth of focus: Enhanced

Resolved object size
I 0.13mm

0.25mm
I 0.50mm
B 0.75mm

100 200 300 400 500 600 700
Working Distance [mm]

Fig. 8: Depth of view V10 12mm lens internal, enhanced
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Depth of view V10 25mm lens internal, normal

Focal length: 25mm Depth of focus: Normal

Resolved object size
0.13mm
0.25mm

1500 s 0.50mm

s 0.75mm

1250

1000

Depth of Field [mm]
N (4] ~
a o o
o o o

o

0 250 500 750 1000 1250 1500 1750
Working Distance [mm]

Fig. 9: Depth of view V10 25mm lens internal, normal
Depth of view V20 12mm lens internal, normal

Focal length: 12mm V20 Depth of focus: Normal

Resolved object size
500 - I 0.13mm
0.25mm
I 0.50mm
B 0.75mm
400
E
£
= 300 -
@
w
G
ES]
& 200
100 -
0 T T T T T
0 100 200 300 400 500
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Fig. 10: Depth of view V20 12mm lens internal, normal
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3 Installation

3.1 Mechanical Installation

To ensure maximum accuracy of detection, the VISOR® vision sensor should be protected from
vibration. Secure the supply and I/O cables with cable binders to prevent crushing or slipping.
Select a position for the VISOR® vision sensor in which interfering factors such as slight dif-
ferences in the position of the object or variations in illumination have little or no effect.

Screw the VISOR® vision sensor onto the mounting clamp (supplied with the unit) and then onto
a suitable object. Use only the Mounting bracket MK 45 (no. 543-11000) or the mounting hinge
MG2A (no. 543-11023).

3.1.1 Arrangement for dark-field illumination

For the prevention of direct reflections and accentuation of edges etc.

min.10-15°,
<4+—>p/

Fig. 11: Arrangement for dark-field illumination
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3.1.2 Arrangement for bright-field illumination

For transmitted light/measuring tasks or for the accentuation of highly-reflective objects

Fig. 12: Arrangement for bright-field illumination

Observe the object clearance given in the table Field of View / Working Distance. To avoid inter-
fering reflection from the detection object, align the VISOR® vision sensor at an angle of approx.
10°- 15° with reference to the optical axis.

Fine adjustment

Important: Fine adjustment of the VISOR® vision sensor should not be carried out until after elec-
trical connection and start-up (PC software installation).
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3.1.3 Alignment for a vertical illumination

In order to assure the absolutely vertical alignment of the VISOR® to the object surface, put a
piece of reflective foil or a mirror on top of the object and start the VISOR® operating software.
For animage thatis continually updated, select trigger mode “Free run” and image update:
“Continuous”. Then align the sensor to the reflective surface / the mirror as vertical as possible
until the integrated illumination LEDs are directly dazzling in the image of the user interface
(Arrangement for bright-field illumination (Page 37)).
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off 3
New Load Save Delete Delete all
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Fig. 13: Alignment for a vertical illumination
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3.1.4 Assembly VISOR® - Mounting bracket MK 45

Fig. 14: AssemnyVISOR® - Mounting bracket MK 45

For fixing the VISOR® on a fixing system / machine housing, slide the provided dovetail Mounting
bracket MK 45 on the dovetail guide at the bottom side of the VISOR® and fix it at the desired pos-
ition with the hexagon socket in the cross hole of the mounting bracket. Then additional
SensoPart mounting accessories may be attached to the mounting bracket or any other attach-
ments may be fixed by using the tapped holes in the Mounting bracket MK 45.

3.2 Electrical installation

The electrical installation of the VISOR® vision sensor must be carried out by a qualified person.
When installing the VISOR® vision sensor, disconnect all electrical components from the power
supply. When the unit is being used in a network, ensure that the network address (IP address) of
the VISOR® vision sensor set by the manufacturer at 192.168.100.100 is free and is not in use for
any other unit connected to the system. If necessary, re-set the IP address of the VISOR® vision
sensor as described in the section “Network settings”. When the VISOR® vision sensor is in use,
the protective caps supplied must be pushed onto the M12 sockets (data and LAN) which are not
inuse. For error free operation the length of the connecting cables must not be longer than 30 m.
Failure to do this may cause malfunction.
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3.2.1 Connection possibilities

VISOR® User manual

For stand-alone operation (independent of PC /PLC) only connection 24 V DC is required after-

start-up.

For electrical installation, connect wires as follows:
*A: LED display

*B: Focussing screw
*C: 24 VDC, 1/0- M12 connection socket

*D: Data (RS422) M12 socket
*E: LAN M12 connection socket

*A

*B

*C

*D

*E

Fig. 15: Connectors VISOR®

24V DC (I !
o) —24VDC !
fal DATA (RS422 '
Vision || O} 2™ Roe2m . . PLC_;
LAN (Ethernet)
Sensor | OO} === - PC
Fig. 16: Connection VISOR®
3.2.1.1 LED Display
Name Color Meaning
Pwr. green Operating voltage
A yellow Result 1
B yellow Result 2
C yellow Result 3
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AlILED s are set without taking into account any timing function (e.g. Trigger delay)
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3.2.1.2 Focussing screw

Focussing screw to adjust focus.
Focus: Clockwise = higher distance
Counter Clockwise = lower distance

3.2.1.3 24 V DC Connection

M12 Connection socket for 24 V DC voltage supply and digital I/O.
For the exact plug connection see PIN assignment, connection 24V DC

3.2.1.4 LAN Connection

M12 Connection socket for Ethernet connection.
For the exact plug connection see PIN assignment, connection LAN .
Use only the correct network cables.

3.2.1.4.1 Direct connection of the VISOR® vision sensor to a PC (recom-
mended)

Ethernet cable

Vision NEBC-D12G4-KS-3-R3G4
[m12] RJ45
Sensor — < PC

Fig. 17: Direct connection VISOR® & PC

3.2.1.4.2 Connection of the VISOR® vision sensor to a PC via a net-
work:

Network
e.g. switch, hub etc.

o] _[rus]

Ethernet cable Standard

ViSion [zl ‘ network cable
—=]
Sensor

NEBC-D12G4-KS-3-R3G4

Fig. 18: Connection via a network

3.2.1.5 Data Connection

M12 Connection socket for DATA serial interface, RS422 / RS232.
s. PIN assignment DATA *A) (Page 44)
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3.2.1.6 Plug connections

(B SENSOPART

All pin assignments and signals are referring to the view from the sensor.

3.2.1.6.1 PIN assignment, connection 24 V DC

PIN Color Use

1 BN +Ub (24V DC)

2 BU GND

3 WH IN (external trigger)

4 GN READY ™

57275 PK IN/OUT (advanced: encoder B+)
6727 YE IN/OUT

772 BK IN/OUT, LED B*

82 GY IN/OUT,LED C™

9 RD OUT (externalillumination)

10 VT IN (advanced: encoder A+)

11 GYPK VALID "3

12 RDBU OUT (ejector, max. 100mA), LED A

*1 Ready: Ready for next ext. trigger
*2 Switchable input- output
*3 VALID: shows available results

*4 AlILED s are set without taking into account any timing function (e.g. Trigger delay)

*5 Not available with all Standard types

For shielded cables use shield, extensively connected.

3.2.1.6.2 PIN assignment, connection LAN

(M12) 4 pin

Signal

1

TxD+

VISOR® 068-14490 - 28/07/2017-11
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(M12) 4 pin Signal
2 RxD+
3 TxD-
4 RxD-

3.2.1.6.3 PIN assignment DATA "A)

Use Use
PIN Color

RS422 RS232
1 brown RxD+ Rx
2 white RxD- NC
3 blue TxD+ NC
4 black TxD- Tx
5 gray GND GND

*A) Not with Object- , Color-, Solar- Standard version

For shielded cables use shield.

3.2.1.6.4 Exemplary connection plan and software settings for the fol-
lowing setup:

« Power supply

« Trigger

« 1xdigital output

« Encoder

« EthernettoPCorPLC
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Ethernet: to PC or PLC

1/BN: +Ub (24VDC)
2/BU: GND

(B SENSOPART

PLC / Cabinet

Power supply

3/WH Trigger

12/RDBU Digital output

5/PK Encoder B+
10/VT Encoder A+

Fig. 19: Exemplary connection plan
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3.2.1.6.5 Electrical connection supply voltage and shield

5 000

N  GND L
Top hat rail

GNDclamp | |  PLCinput Power Supply
— pg P g -
$ + 24vDC -

U

24 VDC, /0 cable from sensor g

Fig. 20: Electrical connection, supply voltage 24VDC in cabinet with shield

3.2.1.6.6 Electrical connection PNP / NPN

Device Input  Vision Sensor Output Device
24v4% 24V L%
L
I} 80K L]
N b
-i. GND -i-. GND

Fig. 21: Connection example VISOR® in PNP mode. In-/outputs switch to +24V

Device

Input isi
oay nput  Vision Sensor Output

Device

1K T 24v

__________ \ 113 80K \ ir
ool Too owl

Fig. 22: Connection example VISOR® in NPN mode
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As the inputs refer to ground, an additional pull-up resistor may be required in order to increase
the input voltage to 24V when unswitched. The outputs switch to ground.

VISOR® 068-14490 - 28/07/2017-11 Page 47 EN



O SENSOPART VISOR® User manual

3.3 Network settings, Short reference

The following instructions indicate how to change the network configuration of the PC and the
VISOR® vision sensor. If incorrect settings are used, the network connections in the computer
may be lost. To be on the safe side, note the former settings for later use if required. Following
this procedure, it may be necessary to re-start the system. In order to determine which IP
addresses are allowed in your network or locally in your PC, and to carry out the necessary set-
tings on your PC, contact the system administrator beforehand. The illustrations, dialogues and
menus originate from the operating system Microsoft WindowsXP™. The illustrations are similar
in other operating systems.

See chapter: Basic settings for PC and VISOR® vision sensor

3.3.1 Basic settings for PC and VISOR® vision sensor

To configure the VISOR® vision sensor with a PC it is essential that a network board and the
TCP/IP LAN- connection is installed on the PC (This also applies when the PC is not connected to
anetwork). The VISOR® supports the automatic recognition of the Ethernet transmission rate,
but 100 MBIt at the most. The internet protocol IPv4 must be activated. There are two alternatives
to configure and parameterize the VISOR® vision sensor.

Also see chapter Network connection
1. Direct Connection

2. Network Connection
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3.3.2 Direct Connection - Setting the IP Address of the PC

To connect the VISOR® vision sensor to a PC via Ethernet the IP addresses of both devices have
to correspond. The default IP of the VISOR® is 192.168.100.100 with Subnet mask =
255.255.255.0. To establish a direct connection, the PC must be set to a corresponding, fixed IP
address like follows.

1. Clickon Start/ Control Panel/ Network Connection / LAN Connection / Properties, the
window “Local Area Connection Properties” opens.

2. Inthe list “This connection requires following elements” select the option “Internet Pro-
tocol (TCP/IP)” and then click the button "Properties”.

3. Inthe following window (see fig. 7) set the desired IP address of the PC and the sub-net-
work data.

4. Confirm entries with OK.
Example:

The VISOR® vision sensor is pre-setto IP address 192.168.100.100 and subnet mask
255.255.255.0.

In this case, the IP address may be set to any value between 192.168.100.1 and
192.168.100.254, with a subnet mask 255.255.255.0, with the exception of the sensor IP
address (192.168.100.100).

To alter the sensor’s IP address, see chapter Sensor's network settings (Page 73). Please do
also not use the addresses .0 and .255 as these addresses are reserved for network infra-
structure devices such as servers, gateways, etc.

Internetprotokoll, Version 4 (TCP/IPv4) Properties x
General

‘You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an [P address automatically
(®) Use the following [P address:

1P address: 192 . 168 . 100 . 10
Subnet mask: 255 . 255 .255 . O

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

L. - - ]
L. .

Preferred DNS server:

Alternative DNS server:

[[Jvalidate settings upon exit Advanced. ..

cancel

Fig. 23: PC IP Setup
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3.3.3 Network Connection - Setting the IP address of the VISOR® vision
sensor

Before connecting the sensor in the network, check with the network administrator whether the
sensor’s address has already been assigned (default: 192.168.100.100 with subnet mask
255.255.255.0). This can otherwise cause network failure. The set IP addressis to be noted on
the enclosed label. The label is then to be stuck on the sensor in a clearly visible place after install-
ation.

Network connection speed:

The sensor must only be operated with 100MBit/full-duplex when using VGA resolution (or
higher) and SensoView.

Sensor’s IP still free:

Connect sensor to network and then set the sensor’s IP to match the PC according to the admin-
istrator’s specifications, as follows, beginning with 2.

Sensor IP already assigned:

First connect sensor and PC directly and set an authorised IP address in the sensor.

2. Connection via the network can then be carried out. First ensure electrical connection
and installation of PC software has been completed. To set the IP address on the
VISOR® vision sensor, the following steps are to be carried out in the PC software:

a. Start SensoFind software.

b. Selectthe required VISOR® vision sensor from the active sensor list (single left
mouse click).

c. Setsensor’snew IP address with the “Set” button. Follow the on screen
prompts. The IP address is assigned by your system administrator. The PC’s IP
address is shown in the status bar under the buttons. (Please note some pc's
have more than one Ethernet connection i.e. wireless and wired LAN con-
nections.

d. Whenthe new IP address has been set, Re-select the sensor and connect via
SensoConfig or SensoView.
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Fie Setngs Help
= g
|Active sensors.

IP address Sensor name Hardware Type Varial
1@ 192.168.100.20 Vision Sensor v20C Allround Adv.

(<] [ [v)

Sensors for simulation mode

Type Hardware Variant Version

1 Color V20C v  Advanced ~ 119.10.1 -

2 Object V1o v  Advanced ~ 119.10.1 -

3|9 CodeReader V20 v Professional ~ 119.10.1 >

4 Solar Va0 ¥ Advanced ¥ 119.10.1 he

3 Allround vao ¥  Professional ¥ 119.10.1 he

Add active sensor Favorites

Paddress [ . . . [ A ||| [ostions <l
Find 1 i [ vew ] set ]

1P address (PC): 10.0.2.15 Subnet mask: 255.255.255.0

Active sensors

All sensors available on the connected
netvork are displayed in the selection list

Active sensors.

Configuring a connected sensor (call up

SensoConfig

Display images and result data (call up

SensoViev)

Significance of parameters displayed

Parameter  Significance
1P addrass  5ensor’s IP address in the
Hardvare Hardvare (e.g. V10, ...)

SensorfyPe  ader Solar)

[varant Standard / Advancad)
Version Firmuare version
et Operating mode (Run,

Config or Offline)
Sensor name  Name of sensor

N S, i, SO

Sensor type (Object-, Code

Sensor- sub variant (e.g.

Home: ][ Previous ][ Next

e

This PC has more than one Ethernet Adapter

Fig. 24: SensoFind

Modification of the standard gateway enables operation in different sub-networks. Only alter this
setting after consultation with your network administrator. Automatic integration of a new com-
puter or sensor in the existing network without manual configuration is possible through DHCP.
Normally, automatic supply of IP address must only be set on the sensor, the client. When the
sensor is started in the network, it can obtain the IP address, net mask and gateway from a DHCP
server. Activation of DHCP mode is carried out via the “Set” button by activating the checkbox
“DHCP”. As one and the same VISOR® can thus have different IP addresses at different times, a
sensor name must be attributed when activating the DHCP. Should several VISOR® be in one

network, different names must be used.

IPAddress | 192.163.100,101

Gateway | 192.168.100.102
DHCP

Mame Vision

7 >

Mask 24 I%] 255.255.255.000

Set ] [

Cancel
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Fig. 25: VISOR® IP Setup

If a VISOR® with DHCP is switched on in a network without a DHCP server, the VISOR® auto-
matically sets the IP address to 0.0.0.0. This can be the case, e.g. in the case of power/server fail-
ure or the restart of the system after shutdown as the DHCP server may boot slower than the
VISOR®. Make sure that the VISOR® is only switched on when the DHCP server is available.
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4 VISOR® - Operating- and configuration software
4.1 VISOR® - Operating- and configuration software - Overview

4.1.1 Structure of PC software
The PC software is organised into the following three sections:

« SensoFind:
This module is for selection of a VISOR® sensor, or a sensor simulation model, for con-
figuration with the “SensoConfig” tool,or display (monitoring) with the “SensoView” tool. Also
system settings such as IP addresses, firmware updates can be modified with the “Set” tool.
« SensoConfig:
Complete set of functions to configure and test VISOR® vision sensor for one or several
inspection tasks (jobs) in six simple logical operating steps.
« SensoView:
For the display and monitoring of images and results from connected sensors, as well as job
switch and job upload.

SensoFind
- configure - display
- test - upload
SensoConfig SensoView

Fig. 26: Software structure

The latest software versions for free download are available at www.sensopart.com

4.1.2 Context help

For all software functions a context sensitive help page is available and displayed as soon as a
function is selected.

All available help pages can be viewed by pressing the Help- button (“?” symbol) or by double click
to the online help window. There you also can do a keyword search. In comparison to the context
help the size of this help window can be enlarged to view longer text more comfortable.

Used open source software: Open Source Licences (Page 3)
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4.2 VISOR®- Operating- and configuration software —
Short introduction

(Example: Object sensor)

4.2.1 VISOR®, Short introduction, Starting the software

This short guide explains step by step the procedure for setting an example inspection task on the
VISOR® vision sensor

To start the VISOR® application click to the desktop icon “VISOR® vision sensor”.

Vision Sensor

Fig. 27: Icon VISOR®

4.2.2 SensoFind: Open sensors or sensor simulation / Passwords

In this program, you can select a sensor or a sensor simulation for configuration or display (mon-
itoring) and carry out different basic settings.

Next topic: SensoConfig: Setting sensor, Job (Page 59)
Configuring or displaying sensors

In order to open a sensor for configuration or display, select with a single left mouse click the
required sensor in the “Active sensors” list, then click on the button “Config” to start the
“SensoConfig” software, or on the button “View” for the “SensoView” software.

Sensor simulation

To open a sensor for offline simulation, select the required sensor in the “Sensors for simulation
mode” list, then click on the button “Config” to start the module “SensoConfig”. SensoView is not
available for the simulation mode as there is no device to send the images for display.
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- o x
Fle Setngs Help
e 2
ctive sensors
A 1P address Sensor name Hardware Type Varial Ccnﬁguring a connected sensor
109 19216310020 o sensor vac Around  adv
Mark a sensor (simulation) in the list and click
on the "Config" button.
The cenfiguration program is called up and the
jobs currently stored on the sensor are shown
in the selection list.
W hvmrl t e e irmtaar] prograr el lecl i)
et o e B o roemeie
gl ] [r)
[Fersors for smulation mode
Type Hardware Variant Version
1/@ Color V20C v  Advanced ~ 119.10.1 h
2o Object vzo ~ | Advanced ~ 119101 |~
3|9 CodeReader V20 v Professional ~ 119.10.1 >
4/ Solar Va0 ¥ Advanced ¥ 119.10.1 e
5|9  Alround V20 ¥  Professional ¥ 1.19.10.1 v
Add active sensor Favarites
Paddress [ . . . [ ag ||| [ostons <l
[ Home [ preveus |[ new |[ pmc |
Find Config View Set
1P address (PC): 10.0.2.15 Subnet mask: 255.255.255.0 This PC has more than one Ethernet Adapter

Fig. 28: SensoFind Overview

A) Active sensors
This list displays all of the VISOR® vision sensors available on the network that can be controlled

fromthe PC.

B) Sensors for simulation mode
All the sensors available for offline simulation are displayed here.

C) Add sensors via IP address

Sensors, which are not visible after starting the software or after clicking the “Find” button in
SensoFind, can be add manually with their IP address, if they are available in the network (e.g.
after a gateway) and if the IP address is well-known. Via clicking the button “Add” such sensor can
be found and are added to the list of active sensors, in order to edit them.

D) Functions
« Find
Activates another search procedure on the network to locate VISOR® products

« Config
Configures a connected sensor or a sensor simulation

o View
Displays image or result data from a connected sensor

« Set
Edits network settings such as the sensor's IP address etc.

E) Context help
Context sensitive help

VISOR® 068-14490 - 28/07/2017-11 Page 55EN



O SENSOPART VISOR® User manual

F) Favorites
The VISOR® vision sensors can be stored as favorites. The favorites are used for quick access
and for managing the VISOR® vision sensors.

4.2.3 Passwords

When first started-up after installation, password entry is completely deactivated and auto login is
preset to administrator.

If parameter settings are to be protected from unauthorised access, passwords should be given
for the “Admin” and “User” password levels, see below. This can be called up via the menu bar
File / User administration or via the button with the key symbolin the toolbar.

e

Fig. 29: Password button

4.2.4 Password levels:

SensoFind 1

Password: Admin

SensoView SensoConfig
Images and results All parameter settings
Password: User
Job upload
Record images
Fig. 30: Password levels
Password level SensoFind SensoConfig SensoView
Administrator . . .
all functions all functions all functions
password
Worker all fun(t:tlons all functions,
excep none including Job Upload
password dl R d
. Config and Image Recorder
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Password level SensoFind SensoConfig SensoView
« Settings
« Update
all functions
except i
User p ic;:layg(llzplay of
(withoutany » Config none inspection results and
password) + Settings statistics
« Update

In order to be able to use the function “Config” after the allocation of passwords, itis now neces-
sary to login by clicking on the toolbar login button, and then entering the assigned password.

=3

Fig. 31: Login button

Administrator
Password

Retype password

Warker
Password

Retype password

Set Cancel

Fig. 32: Password input

Allocating an empty password means the password can be confirmed without any further entry.
Activation of the “Deactivate password request” checkbox, permanently deactivates password

request.
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If passwords have been assigned and then forgotten, it is possible to reset passwords to delivery
status by reinstalling the software on the local PC.
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4.3 SensoConfig: Setting sensor, Job

With this program, you can configure your VISOR® vision sensor for one or several jobs in six
simple logical operating steps.

- o x
Fle Vew Optons Hep
o -2 ol EEP ¢
B C e | Resdt | Statsts |
.
g
-
— oo
Start sensor ’
reitmge o
vome  E sl [0
Configure job
G
Name Description | Author | Created | Changed Image acquisiton | _pre-processing | Calibration | Cyde time |
T 08.11.201.. 09.1L.20%... || Resolution Shter speed Quadeants
= 3
= 959
Auto o - 321
(*1*]
Dynamic Gan
Linear 3 ™ 1o }z]‘ o 3
Trigger mock External fumination
Trigger o T
e ) wed J[_swe [ ovdere [ oseea J| O7=""
e config | Name: vson Activejob: 1, Job1 Cyde time:(n/a) Flash: 0.3k8/40.5M8 | xovoro oot @ 8 @ O @ %

Fig. 33: SensoConfig
The fields are:
A) Menu and tool bar

B) Setup Navigation / Operating steps
See next chapter for description

C) Image
Image output with graphically adjustable operating and search zones as well as zoom function
also filmstrip navigation when in simulation mode

D) Context
Context-sensitive online help, automatically updated for each action.

E) Image acquisition mode
Switch-over between continuous (free run) and single image mode with trigger input (either from
sensor or via onscreen button)

F) Connection mode
Switch-over between online and offline mode (sensor present or simulation without sensor)
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G) Job selection

Changing variable content relating to action in set-up navigation, for setting of associated para-
meters.

H) Status bar

Different status information including Mode / Name of VISOR® / Active job. In Run Mode: Cycle
time / cursor x/y location and pixel intensity / individual /O on /off indication (like configured in “Out-
put/Digital output”).

4.3.1 Job Setup

Configuring a job
To configure a job, edit the job entry in the “Select job” (G) field or e.g. create a new job. Set global
parameters here, such as shutter, exposure or the resolution which is valid for the entire job.

For Job- setup: in Setup/Job edit or generate a new job in field “Jobs” (G).

fogd-gelli@Q 2
Setup [ Help | Resut | Statistcs

Fail 3 100.00%

Trigger/Image update

o L
Configure job
e escrption | Author | Created | Cianged | | [ imeoe acriston | Leremessng | Catbrsnon ] oy une]
1 S S T TR T

Resolution

VGA (540x480), 20t ¥

Shutter speed Quadrants

v J(_oed [ sme ][ oser J( osewa ]| 07"

Mode: Cont | Name: ison | Actve o 1, b1 Crdetne: s | Flss 0316 05w8 | xovoto [oor @ 9 © © © ©

Fig. 34: SensoConfig Job
One job contains all settings and parameters necessary to perform a specific inspection task.

Jobs are created here, and several jobs can be stored in the VISOR®. Al global settings, valid for
each individual job, e.g. shutter, gain, illumination settings etc. are also carried out here.

« The following basicimage settings should first be made to ensure a high-contrast and sharp
image:
« Image brightness: Set shutter or amplification, see Job/Image acquisition
« Image sharpness: Focus setting via the screw on the back of the VISOR® camera itself
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« When delivered, the factory settings are trigger mode = “free run” (see Job/Image acquis-
ition) and image acquisition mode = “continuous”. A new image is continuously displayed for
easier focus and brightness set up.

« The subsequent setting of alignment and detectors should preferably be carried out in single
image mode, as all settings are then based on a master image and image collection is not con-
tinuously carried out.

« Alignment and multiple different detectors (depending on the type of sensor max. 32 or 255
detectors) can subsequently be defined within one job to solve an inspection task.

There is the possibility to save a job as a template. To do this, right-click on the job in the job list
and select “Save as template”. For each new job, the settings and detectors are then copied from
the job template. In the job list, the job template is identified with a “T” (Template). The job tem-
plate cannot be edited. To remove the job template, right-click on the template and select
“Remove”.

4.3.2 Alignment settings
Alignment compensation can be necessary for objects whose position varies on the screen.

Three different detection methods (alignment detectors) are available for this purpose, pattern
matching, edge detection and contour. Alignment is optional. After selection of the alignment
method, set the working zones on the parameter to be used for alignment tracking by adjusting
the graphicframe to the appropriate position and size on the image. The associated parameters
are displayed on the bottom right-hand side and can also be adjusted there. Alignment, when
used, affects the positions of all the detectors subsequently defined in this job. In this example, the
outside contour is used for alignment and the plug can be found either by contour or by pattern
matching. If the angular rotation of the object can vary also, the contour method must be used.
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Fig. 35: SensoConfig Alignment

SensoConfig Alignment
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4.3.3 Detector settings

Different detectors can be selected and adjusted to solve an inspection task. First the required
detector is selected in the dialog box shown below.

Mew detector ? ot
Available detector types
Detector type Description
1 -!" Pattern matching Locate object by grayscale patte
2 [::l Contour Locate object by object contours
3 ' Contrast Verify contrast in specified region
4 % Brightness Verify brightness in specified reqi
5 " Gray Verify gray level in specified regic
G F Caliper Distance between edges
7 BLOB Count and evaluate objects
4] | |+
[ Ok ] [ Cancel ]

Fig. 36: Detector list, Object sensor

Then the working and search zones are graphically set on the screen. If “teach zones” (red out-
line) exist, they are taughtimmediately after completion of the settings. All the detectors defined in
this job are shown in the bottom left-hand corner. The parameters of the currently selected
detector are shown in the bottom right-hand corner and can be adjusted there. If other para-
meters are to be checked on the same part, many other detectors can be created as described
above by clicking on “New”. In the example two brightness detectors are defined to check the
presence of metal contacts in a plastic connector housing.

« Detector 1: contact found (brightness value is in defined range as the shiny metal contact is
mounted) result positive.

« Detector 2: contact not found (brightness value out of defined range, as only weak reflection
from the black plastic housing background) result negative.
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Fig. 37: Detector settings

4.3.4 Output, I/0 and data output

The output module enables different settings of digital inputs/outputs and data output.

Select and activate the interfaces in the different tabs. Logically connect detector results and

assign to the available 1/0O’s.

In order to enable the output of serial result data, select the required interface and compose data

string.
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Fig. 38: Output, digital and data
Setting possibilities in the different tabs:

« /O mapping
Settings for the I/0O Hardware configuration
« Digital Output
Selection of digital signal outputs and definition and assignment of logical connection using

the Boolean results of all detectors. Definition of complex logic connections via table or via
input of a logical formula.

A different logical connection can be assigned to each available digital output.
« Interfaces
Selection, setting and activation of the individual interfaces
« Timing
Setting of delay times: trigger delay, result delay and duration of result
« Telegram
Setting and preview of data output string via RS422 or Ethernet
Selection of: binary or ASCII protocol, header and/or trailer, standard contents and/or flex-
ible, combinable, special individual data from the individual detectors.

Any number of individual results from all the defined detectors can be freely arranged in an
output string.
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4.3.5 Result

With this function, an inspection is carried out on the PC for control purposes, using all the settings
made. Allthe results are produced and displayed just as on the sensor. However e.g. execution

times will not be updated as these values are only informative when implemented on the sensor
itself. See next step: “Start Sensor”.

- o x
Fe Vew Optons e
foEgd-gelE@P ?
seup =) [ | Renit [ |
H
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Trigger/Image updat
Tigger
i — ] Dh
oee  @omee | [Jmm 130l ] =] e
Results/ statistics
Resits st
s | e o T R
1 |Detector1 9 80.5 nja Brightness.
2|Detector2. ° 208 nfa Brightness Pass B 76:47%
i 5 25550
e
e
& I ol e
Mode: Config | Name: Vision Sensor | Actve job: 1, Job1 Cyde time: nfa Flash: 1.0k8/40.5M8 | xovoro oour @ 0 B @ @ O

Fig. 39: Result display

4.3.6 Start sensor

When this function is activated, all settings are transferred to the sensor, stored in the flash
memory and carried outin e.g. in free run or in triggered mode according to the settings made. All
information in the list of detectors, result field or under “Statistics” is updated here. If using
“triggered mode” then a trigger will be required from the external control system, alternatively a
‘software’ trigger can be sent using the “Trigger” button the left hand side of the image area.
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Fig. 40: Start sensor
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4.4 SensoView, display images and results

This program enables the monitoring/inspection of the connected sensor and the analysis of
inspection results.

Click the “View” button in the SensoFind software to start the SensoView module. (You can open
multiple copies of this software if you are using multiple cameras on the system, however only one
‘connection’ is allowed to each VISOR® vision sensor).

The currentimage is displayed with the drawings for alignment and the detectors (if “image trans-
mission = active” is activated in the configuration module under Job/General).

The tab “Result” shows the individual detectors with their results and the overall result.

The tab “Statistics” shows further statistical results.

The “Freeze image” button enables result-controlled images (e.g.: bad part) to be kept on the
display.

“Zoom” enlarges images.

With “Archive images”, images and result data, as previously set under “File/Configure archiv-
ing”, can be archived on the hard disk of a connected PC, with or without numerical result data.
With “Rec. images” the last 10 images can be retrieved from the VISOR® vision sensor.

Inthe tab “Job”, it is possible to switch between jobs present on the sensor.

Inthe tab “Upload”, further, previously defined jobs or whole job sets can be loaded from the
viewer on to the sensor.

Fle Vew Optons Hep

Comnands Resut | Statstcs | Jobselect | Jobupload

Image selection

mmmmmmm

pass (2398 100.00%

Fal [0 0.00%

et o | s oD | o e | s 55 | s 20 o @ ® O O © ©

Fig. 41: SensoView
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4.5 VISOR® - Operating- and configuration software — SensoFind, all
functions

In this program you can select a sensor or sensor simulation for configuration or display (mon-
itoring) and carry out different basic settings:

« Active sensors (Page 69)

« Sensors for simulation mode (Page 71)

« Find/Add active sensor (Page 72)

« Configuring a connected sensor (Page 72)
« Displayimages and result data (Page 72)

« Sensor's network settings (Page 73)

« Update/Firmware update (Page 73)

« User administration / Passwords (Page 74)
« Favorites (Page 76)

« Auto StartUp (Page 79)

Fie Setngs Help

o[ ¢

lactive sensors

Ir]

TP address Sensor name Hardware Type Varial RO CETEThS
1]3  192.168.100.20 Vision Sensor v20C Allround Adv
available on the connected
played in the selection list

Configuring a connected sensor (call up
SensaConfig

Display images and result data (call up
Sensavien)

[l | [+]
fensors for smulation mode Significance of parameters displayed
Parameter  Significance
Type Hardware Variant Version P address iensnr's 1P address in the
1/@ Color V20C v  Advanced ~ 119.10.1 > Hardvare re (e.g. V10, .)
29 Object Vi ~ | Advanced v 118101 |~ £ type (Object-, Code
30 Codereader v v professonal v 11901 v | o FIP readas Solar)
= = = Sensor- sub variant (.0
4o solr v Advanced 119.10.1 Varisnt el
5|@  aliround V20 ¥ Professional ~ 119.10.1 b Version Firmware version
Opmrating el (Run)
Add active sensor Favorites Mode Config or Offline)
Sensor name  Name of sensor =
1P address [ . [ Add ] [Dpnnns s ] Monifachirnr  Mame af momcfacbrne =
Home: Previous Next Print
| e e | Il I I
1P address (PC): 10.0.2.15 Subnet mask: 255,255.255.0 This PC has more than one Ethernet Adapter

Fig. 42: SensoFind

If the “Configure” function is not accessible (button inactive), login (button with door- / arrow- sym-
bol) with password entry is required. If you do not know the password, please contact the admin-
istrator.

4.5.1 Active sensors

All sensors available on the connected network are displayed in the selection list Active sensors.
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Configuring a connected sensor (Page 72) (call up SensoConfig)
Display images and result data (Page 72) (call up SensoView)

Significance of parameters displayed

Parameter Significance

IP address Sensor’s IP address in the network
Hardware Hardware (e.g. V10, ....)

Sensor type Sensor type (Object-, Code reader, Solar)
Variant Sensor- sub variant (e.g. Standard / Advanced)
Version Firmware version

Mode Operating mode (Run, Config or Offline)
Sensor name Name of sensor

Manufacturer Name of manufacturer

Mac-Address Sensor’s Mac address

Subnet mask Sensor’s subnet mask

Gateway Standard gateway

DHCP DHCP active / inactive

Operating system Type of operating system

Operating System Version Version of operating system

Platform e.g. VISOR®

Hardware version Hardware version

RAM RAM size

Flash Flash size

If the “Configure” function is not accessible (button inactive, grayed out), login with password
entryis required. If you do not know the password, please contact your site system administrator.

Information:

« Ifnoentries are shown in the list, even though a sensor is connected, you can refresh the list
with the “Find” button or manually “Add” the IP address of the VISOR® product.
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« Ifnosensor is connected, simulations of different sensor applications are available in the
Sensors for simulation mode (Page 71) list such as 'Object' sensor.

Via the button “details” (at the right, upper corner of the parameter list of “Active Sensors”) a
detailed list of all VISOR® parameters is accessible.

Sensor properties ? >
Property Setting Z
IP address 192.168.100.101
Hardware Vision Sensor
Sensor type Ohject
Variant Advanced
Function restric... |-

Firmware version 1.19.5.1

Mode Run ]

Sensor name Vision

Manufacturer

MAC address 00-19-6F-10-27-C5

Subnet mask 255,255,255.0

Gateway —

nnnnn ~— |
Copy ] [ Ok

Fig. 43: Sensor properties

4.5.2 Sensors for simulation mode

In order to access the simulation mode, select the required sensor type with a double click and
press Configuring a connected sensor (Page 72)button (call up SensoConfig).

Significance of parameters displayed

Parameter Significance
Type Sensor type (e.g. Object, Code reader, Solar...)
Hardware Hardware type (e.g. resolution, monochrome or color version)
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Parameter Significance

Version Firmware version

Variant Sensor- sub variant (e.g. Advanced ...)

If the function “Config” is not accessible (button inactive) a Login (button with door / arrow sym-
bol) with password input is necessary. If you do not know the password please contact your
administrator.

4.5.3 Find / Add active sensor

If no sensors are shown in the list Active sensors, even though a sensor is connected, please fol-
low these steps:

Find / search sensor:

To search for sensors which are connected directly to the PC, or which are available in the net-
work, click button “Find”. Basic understanding of PC networking is required this is not covered
within the scope of supply from SensoPart.

Add active sensor:

If you know the IP-address of a sensor, please enter it into the field IP-address and click button
“Add”.

Now the sensor appears in the list and can be accessed for e.g. Config or View.

If the function “Config” is not accessible (button not active / grayed out) a Login with password
input is necessary. If you do not know the password please contact your site systems admin-
istrator.

4.5.4 Configuring a connected sensor

Mark a sensor (simulation) in the list and click on the “Config” button. The configuration program
SensoConfig is called up and the jobs currently stored on the sensor are shown in the selection
list. When SensoConfig is called up, you may be required to enter a password. See User admin-
istration / Passwords (Page 74) for defining passwords.

See chapter: VISOR® — Operating- and configuration software — SensoConfig, all functions

4.5.5 Display images and result data

Mark a sensor in the list and click on the “View” button. The SensoView program is opened up
and images and measurement results from the active jobs are displayed on screen.

Information:

Calling up SensoView does not affect operation of the selected sensor.
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See chapter: VISOR® — Operating- and configuration software — SensoView, all functions

4.5.6 Sensor's network settings

You can change the network settings of the selected sensor with the Set button. The IP address,
subnet mask, standard gateway, DHCP and sensor name can be set here. The PC's IP address
and subnet mask are displayed below in the SensoFind status bar. The address structure must
be correctin order to be able to connect the sensor to the PC. The sensor's IP address etc. can
therefore be modified accordingly here if necessary. Please contact your site administrator for the
definition of network parameters. Further information on this subject can be found in the chapter
Network settings, Short reference (Page 48) and Network connection (Page 377). If “DHCP =
active” is selected, a unique name must be given for the sensor as the IP address is newly
assigned each time the sensor starts up and can thus change. You require administrator author-
isation for these functions (see user administration).

? >
IPAddress | 192,168,100, 101
Mask 24 I%] 253..255.255.000
Gateway | 192.163.100.102
DHCP
Mame Vision
Set ] [ Cancel

Fig. 44: SensoFind, IP- Setup

See chapter: Network settings, Short reference and Network connection

4.5.7 Update / Firmware update

You can update the firmware of the selected sensor through the menu item “SensoFind/File/Up-
date” (see following figure). The appropriate firmware update file must first have been obtained
via download from the SensoPart website or from SensoPart Support. Select the appropriate
firmware file in the file dialogue box that opens and follow the instructions. Do not disconnect the
power to the sensor during this process unless prompted by the onscreen instructions.
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#=W Settngs Help
@ User administration

Firmware update

Sensor soft reset
Auto start file

Quit Ctrl+F4

Fig. 45: SensoFind, Firmware update

Please note: Before executing the firmware update please create a current backup! Use the
menu item “SensoConfig/File/Save job set (Backup) ...” to save the job sets (see following figure).

=8 ‘View Options Help
[ new job Ctrl+M
7= Load job...
Load job set (Backup)...
[@ savejob
H Save job as...

Save job set (Backup) ... *

[ﬂ] Save current image. .. r
ﬁ Configure filmstrip...

E* Get recorder images. ..

Examples ¥

Quit

Fig. 46: Backup, save job set

4.5.8 User administration / Passwords

The VISOR® configuration distinguishes between three user groups, which have different author-
isations:
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? X
Administrator
Password
Retype password
Worker
Password
Retype password
Set Cancel
Fig. 47: SensoFind, Password input
Password level SensoFind SensoConfig SensoView
Administrator all functions allfunctions all functions
password
all functions
except .
Worker all functions,
« Config none including Job Upload
password
« Settings and Image Recorder
« Update
all functions
except i
User p i(::;ygdelzplay of
(V;/::\?Vztg;]y ° Con.f|g none inspection results and
p « Settings statistics
« Update

After software installation, login is automatically carried-out when the application is called-up,
without password request. No passwords are assigned.

Define passwords:
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Select file user administration in the File menu or click on in the toolbar to assign passwords for
the administrator and user categories. Once a password has been entered, a logout is auto-
matically carried out, i.e. input of the new password is now necessary. Assigning an “empty” pass-
word, enables entry by simply confirming with OK.

€~

Fig. 48: Password button
Login

Once passwords have been assigned and automatic logout has taken place, a login is required
e.g. for sensor configuration. Click on the Login-button in the tool bar to login and / or (after pass-
word entry) to deactivate password entry for the next session for the selected user group.

If the “deactivate password request” box s ticked, the password will not be requested when the
application is next started.

=)

Fig. 49: Login-button

4.5.9 Favorites

The favorites are used to quickly access and manage the VISOR® vision sensors. The following
parameters can be selected for the favorites.

Right-click on active sensors in SensoFind:

Active sensors

IP address Sensor name Hard

192,168,100, 20

Remaove from list

Clear list

Save as favarite

Save all as favorite

Fig. 50: Parameter favorites with right-click on active sensors

Parameter Function

Remove from list Removes the selected sensor from the “Active sensors” list.
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Parameter Function

Clear list Clears the complete list “Active sensors”.

Save as favorite The selected sensor is saved as a favorite.

Save all as favorite Saves all sensors in the “Active sensors” list as favorites.

“Favorites” in SensoFind:

Favaorites

Save as favorite
Save all as favorite
Add to active sensors
Edit favorites

Fig. 51: Options Favorites

Parameter (Function

Opens the “Save as favorite” window where a desired location can be selected in

;?/\;?i?: the tree structure in which the sensor from the “Active sensors’” list is to be saved
as favorite.
Opens the “Save all as favorite” window where a desired location can be selected
Saveallas |. . ) Wn .
favorite in the tree structure in which all the sensors from the “Active sensors’” list are to be

saved as favorite.

Addto act- |Opensthe “Add to active sensors” window where a sensor/ sensor group can be
ive sensors |selected that is to be added to the “Active sensors” list.

Edit favor-

ites Opens the “Edit favorites” window in which the sensor groups can be edited.

Edit favorites - create groups

In the left window area, the sensors are divided into groups via a tree structure, e.g. according to
production sites and production lines. In the right window area, the sensors below a selected
group are listed in tabular form, e.g. group “Favorites” shows all sensors.
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? X
[E5 Favorites 1P address Sensor name Hardware Sensor type Variant.
- i‘f’"t‘ . 1] 192.168.100.105 +Vision_Sensor_54321 Vi Objekt Advanced
© SHison sersor 54521 2| 192.168.100.100 +Vision_Sensor_12345 vio bkt Advanced

= e 2 3| 192.168.100.120 +yision_Sensor_S6789 v Alround Professional

® -ison_Sensor_12345 4| 192.168.100,115 +Vision_Sensor_38765 van Code Leser Advanced

=B Plant 2
= Lne 1
® #ision_Sensor_56753
= Lne 2
® +vision_Sensor_98765

save Cancel

Fig. 52: Group configuration

The favorites are stored in the installation path of the VISOR® vision sensor on the PC as an XML
file. The file is located under: “SensoPart /VISOR® vision sensor/SensoFind/Data”. It can be
exchanged between different PCs.

Examples of applying the favorites:
Example 1:

VISOR® vision sensors which are integrated in different networks can be viewed and managed
locally in SensoFind (see also the following figure). The sensors can be added to the “Active
sensors’ list by entering the IP address in the field “Add active sensor”. The sensors are sub-
sequently managed via the favorites. The sensors can be added to favorites by “SensoFind/Fa-
vorites/Saves as favorite”. Within the favorites the sensors can be assigned to different groups.

Vision Sensor in house network / other network
J J } l J Router / Gateway

Vision sensor in local network

YV S
¢¢eee

Fig. 53: Example 1 - VISOR® vision sensors in different networks

Example 2:
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Multiple stations are on the same local network. Allusers have access to all VISOR® vision
sensors, although only a few VISOR® vision sensors are relevant for their work (see also the fol-
lowing figure). In conjunction with the “Auto Start Up” function (see also Auto Start Up (Page
79)), itis possible that only a certain selection of VISOR® vision sensors (favorites) is displayed.
To do so, the sensors must be added to the favorites and divided into groups. Subsequently a
group of favorites can be selected in the Auto Start Up file. The users now only have access to the
relevant sensors when opening SensoFind via the Auto Start Up file.

Fig. 54: Example 2 - Favorites in the Auto Start Up file

4.5.10 Auto Start Up

Auto Start Up enables the automatic start of the VISOR® vision software. For this purpose, a
batch file is created, which can be stored in the windows system folder “Startup” so that it can be
called up automatically every time the PC is started. The Auto Start up file window is divided into
the areas: mode, window settings and user.

Sequence

1. Open the Auto Start Up file in the SensoFind module with the file path:
SensoFind/File/Auto Start Up file.

2. Inthe “Mode” area, determine the modules of the VISOR® vision software that are to be
started automatically.

3. Inthe window settings, select the view of the module: Normal or panel mode (fullscreen,
without title bar).

4. Inthe“User” area, define the user for the Auto Start Up file. For more information about
the authorization function see User administration / Passwords (Page 74).

5. Selectthe “Save” button and save the batch file (.bat) to the desired destination. For an
automatic start when the PC boots, the file must be stored in the windows system folder
“Startup”.

6. Close the VISOR® vision software.

7. Execute the batch file. The VISOR® vision software is started according to the settings.
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Mode

@ SensoFind Select favorites Show faverites only

Simulation

Window settings

@ MNormal

Panel mode (fullscreen, without title bar)

User

@ Administrator

Worker

[ Save Cancel

Fig. 55: Auto Start Up file

The following parameters can be configured in the “Auto Start Up” window:

Mode
Parameter Function
SensoFind
- Modules of the VISOR® vision software which are to be opened auto-
SensoView : . .
matically in the Auto Start Up file.
SensoConfig For the sjta rtof the §|mu|at|on mgde, the. model variant which is currently
selected in SensoFind (marked in blue) is used.
Simulation
Selectfavorites | With this parameter, a favorite group can be added to the Auto Start Up file.
Show favorites If the parameter “Select favorites” is selected, the “Active sensors” list is
only cleared and then only filled with the selected favorites.

Window settings

Parameter

Function

Normal

The selected VISOR® vision software module is opened normally in the

Auto Start Up file with the title bar.
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Window settings

Parameter Function

PanelMode (full- | The selected VISOR® vision software module is opened in the Auto Start
screen, without Up file in fullscreen without a title bar. Typical application for touch screen
title bar) panel PCs.

User

Parameter Function

Administrator

The selection of the user depends on the rights that the user should have within

User

the Auto Start Up file.
For more information about the authorization function see User administration /

Worker Passwords (Page 74).

4.6 VISOR® — Operating- and configuration software — SensoConfig, all
functions

With this programme, you can configure your VISOR® vision sensor for one or several jobs in six
logical operating steps.

Jobs (Inspection tasks) (Page 82)
Alignment (Page 120)

Detectors (Page 145)

Output of inspection results (Page 275)
Result (Page 304)

Start sensor (Page 314)

Other program functions:

Trigger settings (Page 315)
Connection mode: Switching between Online and Offline mode (Page 316)
Simulation of jobs (offline mode) (Page 316) using series ofimages

Creating filmstrips (Page 316) Image recording for analysis or simulation purposes. Use of
SensoConfig may require password entry (administrator user group). See User admin-
istration / Passwords (Page 74)

Image recorder (Page 328)
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To obtain a continuously updated live image even without trigger, carry out the following (if neces-
sary temporary) settings:

« Settofree run in “Job/Image acquisition”
« Settocontinuous in “Trigger/ collectimage” User interface and operating procedure

4.6.1 Jobs (Inspection tasks)

Ajob contains all the settings and parameters required to carry out a certain inspection task.

File View Options Help
Pogd-gelE@p 2
setw (e [ renit [ Smweim |

Start sensor

o 0.00%

1 100.00%

s
P
E
i
M
A

Trigger/Image update

Continuous

vome | Dyl Ilm]l>] 2]

Configure job

ame Description | Author | Created | Changed | | [ Tnage acasion|Lpreprocessig | Cabraton | yee e |
1 Resolton Shuter speed
=

Dynamic

® Freern

v )t J(_sme ][ oser ] ooewa )

Mode: Confi | Name: Actve job: 1, Job 1 Cyc tme: (n/a) Fah: 0.318/0.5M8 [xovomo [T @B O @ O @ O

Fig. 56: SensoConfig Job

4.6.1.1 Creation, modification and administration of jobs

A selected job (marked in the list) can be modified by entering parameters in both tabs of the con-
figuration window:

If there is no job entry in the list, you must create a new job first.
Creating a new job:

1. Clickon the button “New” underneath the job selection list. A new job entry appearsin
the list.
2. Editthe entry with a double click on the respective line (Name, Description, Author):

Further functions:
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Function Description

New Defines anew job

Load Loads a job from the PC

Save Saves the selected job on the PC
Delete Deletes the selected job from the list
Delete all Deletes all the jobs in the list

Allthe functions described can also be carried out using the File menu.

Image acquisition Pre-processing Calibration Cyde time

Resalution Shutter speed Quadrants
veA (s40xa80), 2o 3 | () [o,250ms (3 Q9
—— Q9
Auto shutter [+ Q

Dynamic Gain Inbegaﬂuminaﬁon
Linear - [:: 1,00 = on S
Trigger mode External ilumination
Trigger off S

@ Freerun

Fig. 57: SensoConfig job list

If the sensor's memory capacity is exhausted and no further jobs can be loaded on to the sensor,
the color of the remaining memory display in the status bar changesto red.

4.6.1.2 Loading and saving jobs and job sets

Jobs can be loaded and stored individually or as a whole set of jobs in a job set. If several jobs are
stored on the sensor, they form a job set, which you can store as an XML file on your PC or on an
external storage medium just like an individual job.

Saving a job / job set:

1. SelectSave job as ... from the File menu.
2. Select Save job set (Backup) ... from the File menu.

Loading a job / job set:

1. Select“Load job...” or “Load job set (Backup) ...” from the File menu.
2. Activate the button “Start Sensor” to transfer jobs to the sensor.

Allthe jobs stored on the sensor are deleted when a new job / job setis loaded !
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==l ‘View Options
D Mew job
7 Load job...

Load job set (Backup)
_,._.' Save job
ﬂ Save job as...

Help
Ctrl -+

Save job set (Backup) ...

[%U Save current image...
:::: Configure filmstrip...

E:| Get recorder images. .

Examples

Quit

Fig. 58: SensoConfig, Load / save job

4.6.1.3 Parameters fo

r image acquisition

The basic parameters for image acquisition are determined in the tab Image acquisition.

Setimage sharpness with the focus setting screw on the back of the VISOR®.

Parameters

Functions and setting possibilities

Resolution

Standard resolution is VGA (640x480), but a lower resolution
(QVGA) can be selected with time-critical applications or for com-
patibility reasons.

Available resolutions:

V10: WVGA (736x480), VGA (640x480), QVGA (320x240),
QQVGA (160x120)

V10C: WVGA (736x480), VGA (640x480), QVGA (320x240)
V20: SXGA (1280x1024), VGA (640x480), QVGA (320x240)
V20C: SXGA (1280x1024), VGA (640x480)

When the resolution is altered, all the detectors previously defined
are deleted!

Zoom (V20 only)

Via the Zoom function different fields of view / image zones can be
selected

Dynamic

Optimization of characteristics of image capturing: “Linear” means
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Parameters

Functions and setting possibilities

linear response curve(behaves like VISOR®-products with no
dynamicimage capturing), “High” means better graduation in bright
areas of the image (avoids override).

Trigger mode

Select trigger mode (triggered or free run).

In case of triggered mode, trigger can be done by hardware-trigger
(Pin 03 WH) or over one of the data interfaces.

In free run the VISOR® continuously captures images and pro-
cesses evaluations.

Shutter speed

Parameter for control of image brightness.

Image brightness preferably should be set with “Shutter speed”,
only in case that it’s not possible to achieve the required image
brightness this way use the slider “Gain” (Default value of Gain = 1).
With fast moving objects a high shutter value can cause blurring of
the image. Exposure can be set automatically with the Auto-Shutter
button. Maximum shutter value is 100ms. Maximum duration of
internalillumination pulse is 8ms. Shutter timerslonger than 8 ms
just make sense, if internal and external illuminations are used.

Gain

Setimage brightness preferably with shutter speed first, and only if
necessary in a second step with gain. (Default value of Gain = 1).

Quadrants (illumination)

By click on the LED single quadrants of illumination can be switched
off. This function may avoid reflections at low working distances.

Internalillumination

Switch internalillumination (on, off).

Externalillumination

Switch externalillumination (on, off, permanent). Externalillu-
mination is switched over Pin 09 RD.

Multishot (with version
“Allround Professional”
only)

Activation of function/tab “Multishot”. With this function very small
e.g. surface defects, like scratches etc., can be detected. See also:
Function Multishot, selection (Page 85)

To obtain a continuously updated live image even without trigger, carry out the following (if neces-

sary temporary) settings:

« Settofree run under “Job/Image acquisition”

« Settocontinuous under “Trigger / collectimage”

4.6.1.3.1 Function Multishot, selection

Version “Allround” only!
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With the function Multishot four images are taken in one sequence, where each of them are illu-
minated from a different direction, and then combined into one single image. This way smallest
defects in a surface like fine scratches can be detected.

The following conditions must be considered:

1. Lights source should be located from the measurement object so that the maximum
shadows are created on the product.

2. Darkregions or shadows should not occur the same in all four images.
3. Overexposed or blurred regions should not occur in all four images.

The parameters of this function can be set in tab “Multishot”.

Image acquisition Multishot Fre-processing Calibration Cyde time

Resolution Shutter speed Tlumination Multishot
VGA (540x480), zo = (T [ooms |5 External s
Auto shutter ¥ Multishot
Trigger mode Gain
Trigger [: 1,00 =
@ Freerun

Fig. 59: Selection: Function “Multishot”

4.6.1.3.2 Function Multishot, parameter

Via the function “Multishot” very small defects / smallest height deviations such as scratches or dif-
ficult to read DPM Datacodes can be detected.

For the duration of the image capturing of the images (four images in one sequence) the test
object must be stationary in relation to the camera sensor.

Image acquisition Multishot | Pre-processing Calibration Cydle time

Image type Image offset X- axis

- -

Height image > 0,00 =

Slant ilumination

4

30®

Local mean
ry
(|| —— 31 ¥ Active

Range

-1000 1 | 1000 =+ aute

Fig. 60: Function “Multishot”, Parameter
Select “Image type”
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Image type

Description

Curvature

Image shows virtual curvature values scaled to gray values

Curvature, abso-
lute

Image shows virtual curvature values, here absolute values only, scaled to
gray values

Image shows virtual height values scaled to gray values.

Height Note: “Hightimage” causes longer execution time.
Albedo Image shows virtual reflectivity scaled to gray values
Mean Average calculated from 4 single images

Combined, abso-
lute

Allfour single images combined in one image,

Use this function to adjust illumination: avoid dark spots or shadows in all 4
single images, avoid overexposed sections with blurring in all 4 single
images

Combined, hori-
zontal

Allfour single images with horizontal image section one over the other dis-
played in one image .

If there was a slight continuous movement of the test object during the four
images have been taken, thisis visible in the four horizontally combined
images and can be compensated with below mentioned function “Image
offset X-axis”

East Single image illumination from east

North Single image illumination from north
West Single image illumination from west
South Single image illumination from south

Image type parameter.

Parameter

Function

Image type

Select Image type, see above.

Slant illumination

Angle of the illumination in relation to measurment plane (0° =flat from
side, 90° = perpendicular from top)

Local smoothing of height differences. Aid to adjust the height values, if

Localmean the sensor is not adjusted perpendicular measurement plane.
Range of virtual height ant angle values. Scaling of differences to gray
Range values. With “Auto” this value is automatically determined from the fund

minimum and maximum values in the image.

VISOR® 068-14490 -

28/07/2017-11 Page 87 EN



O SENSOPART VISOR® User manual

Parameter Function

If the object was continuously moving during the four single images, ,

Image offset while the image sequence was made, with this, in conjunction with the
X-axis function “Combined image, horizontal”, the position shift can be com-
pensated.

4.6.1.3.3 Function Multishot, illumination
With Multishot four images are taken of the object in one sequence.
Each of this four images is iluminated from a different direction.

The object must stand still for the duration of this four image sequnence. On the basis of the dif-
ferent reflections across edges a “virtual heightimage” can be calculated, this pseudo image con-
tains information which is not visible with in the single images.

This technology is especially suitable for:

« detection of defects on flat surfaces like scratches
« reading of punched letters and signs via OCR

« punched Datacodes

« detection of Braille letters

This technology is not suitable for:

« moving objects
« curved surfaces
« 3D-applications - calculations of absolute heights

« Detection of details, which are hidden by other parts of the object, as they can not be illu-
minated from all four directions.

Important for the correct function is the correct illumination, The object must be illuminated from
all four cardinal)North, East, South. West) directions. The sequence of the four image capturing
is automatically controlled by the VISOR® vision sensor.

To simplify description the four directions are named North / East/ South / West (North at top of
the image)

Orientation of illumination:
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View from Top:

Fig. 61: Multishot, Orientation of illumination

lllumination / connections

(B SENSOPART

Direction Output pin (old) Output pin (new)
East 09 09
South 07 06
West 06 07
North 05 08

The correct connection of the illuminations can be checked by function “Combined image, quad-
rants”, in which all four single images are shown in one image. Place a object in the image which
causes a clear shadow (e.g. a screw upright). The images are combined like displayed below.

Left above: Right above:
illumination from north illumination from east
shadow to south shadow to west
Left below: Right below:
illumination from west illumination from south
shadow to east shadow to north

Image looks like follows.
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Fig. 62: Multishot, single images

Further advice for illumination

« avoid overexposed regions also as dark shadows

« the SensoPart illumination can be mounted in angle of 30° or 60°
« use 30°angle toilluminate part flat from side (avoids reflections)
« use 60°angle toilluminate parts from above (more reflections)

4.6.1.4 Job, tab White balance

White balance is necessary for compensation of image colors.

Image acquisiton | White balance | Pre-processing | Calibration | cyde time |

+| Active
Red
s | e S TS

Green
i [wxn

Blue

i [mn [3

Fig. 63: White balance
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Parameter Function
Red Mean value of red channelin image
Green Mean value of green channelinimage
Blue Mean value of blue channel inimage
Execution of white balance, for white balance there has to
Teach .
be a homogeneous, white area below the camera.
Reset Reset values

4.6.1.5 Preprocessing, Filter for image improvement.

In the Preprocessing tab you can filter and rearrange the images taken by the sensor before ana-

lysis.

« Upto 5filters and one arrangement filter can be used, which are processed in the selected

sequence.

« Alldetectors (alignment and standard detectors) will work with the preprocessed image (not

with the original image)

« Especially morphological operations (Dilation and Erosion) can lead to improvements by com-
bining them e.g. by processing Erosion and Dilation one after another — or in reverse order.

Example:- Black points in front of a bright background can be eliminated, if a sequence of dilation

and erosion is processed.

The following arrangements are available for image improvement:

Arrangement type

Effect

Rotation 180°

Rotation ofimage for 180°

Mirror

Vertical mirroring

Flip

Horizontal mirroring

The following filters are available for image improvement:

Filter type Effect
Image is smoothed using a gaussian filter mask. This can be
Gauss applied for reduction of disturbances, suppression of dis-
turbing details and artifacts and smoothing the image.
) Extension of dark zones, elimination of light pixels in dark
Erosion

zones, elimination of artifacts, division of bright objects. Each
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Filter type

Effect

gray value is replaced by the minimum gray level found inside
the filter mask (e.g. 3x3).

Dilation

Extension of light zones, elimination of dark pixels in light
zones, elimination of artifacts, division of dark objects. Each
gray value is replaced by the maximum gray level found
inside the filter mask (e.g. 3x3).

Median

Each gray value is replaced by the median value of the pixels
found inside the filter mask (e.g. 3x3).

Typical applications include noise reduction, especially for
local bright or dark pixels (“salt-and-pepper”-noise).

Mean

Each gray value isreplaced by the average gray value of the
pixels found inside the filter mask (e.g. 3x3).

This can be applied for reduction of disturbances, sup-
pression of disturbing details and artifacts and smoothing the
image.

Range

Each gray value is replaced by the range value (maximum
gray level — minimum gray level) of the pixels found inside the
filter mask (e.g. 3x3). Typical applications include the detec-
tion and enhancement of edges and the improvement of
localimage contrasts. (starting with firmware 1.5.x.x)

Standard deviation

Each gray value is replaced by the standard deviation of the
pixels found inside the filter mask (e.g. 3x3).

Typical applications include the highlighting of surface
defects or edges.

Resultimage contains edges detected using the Sobel-
algorithm (compare image processing literature also).

Edge detection (Sobel) Typical applications include the detection and enhancement
of edges and the improvement of local image contrasts or the
detection of surface defects.

s The gray value of each pixel is multiplied by the choosen mul-

Multiplication tiplier (2x, 4x, 8x, 16x). Values are clipped to 255.

Inversion Inversion of image

The effect of an active filter isimmediately visible in the image. The larger the filter core is selec-
ted, the stronger the effect of the filter. The filters are used in the order listed from top to bottom.

Configuring filters:
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1. Selectthefiltersin the required order, via the pop-up menus in the column Filter.

2. Enter the size of the filter kernelin the pop-up menu in the column Property. If the setting
is “Off”, the respective filter is deactivated.

Image acquisition Pre-processing Calibration Cyde time

v Arrangement | Filter

Rotation 180° s Filter Property
1| Gauss - | off -
2 | Erosion + | off H
3 | Dilation > |off s
4 | Mean v | off -
5 | Median + | off -

Fig. 64: Tab Job / Preprocessing

4.6.1.6 Calibration

The function “Calibration” transforms the image coordinates (pixel) into world coordinates (e.g.
milimeter). When activated all position and distance data is calculated in the selected unit.

4.6.1.6.1 Select the calibration method

The calibration methods are divided into two application areas: “Measurement” and “Robotics”.

Image acquisition Pre-processing Calibration Cyde time

Calibration method

@ None Uit
Scaling (Measurement) Milimeter (mm) B
Calibration plate (Measurement)

Paint pair list (Robotics)

Fig. 65: Select the calibration method

Parameter Function

Selection of a calibration method:

« None: Calibration not active, coordinate determination, display and out-
putin pixels (px)

Calibration

method

« Measurement: Calibration methods for applications in the field of meas-
urement and testing

VISOR® 068-14490 - 28/07/2017-11 Page 93 EN



O SENSOPART VISOR® User manual

Parameter Function

« Robotics: Calibration methods for applications in the field of robotics

Desired unit for world coordinates. The following units are available:

« mm (milimeter)

Unit « cm (centimeter)
« m(meter)
« in(inch)
VA Go to next/ previous step

Calibration method measurement

Method Functions

The calibration method “Scaling” serves relative cal-

culation of distances in world coordinates (mm). This is

realized with a simple factor. There is only one factor

for both coordinate axis Xand Y.

The advantage is the very simple function, but accur-

acy s limited.

Errors caused by tilt angle against perpendicular view

« Relative calculation of distancesin |to the measurement plane or by lens distortion are not
world coordinates corrected by this method.

World coordinates are not absolute. The coordinate

values refer to the principal pointin left, upper corner

or the field of view.

Example: Determination of distances between two

objects in mm. (Limited accuracy)

Additional information: Calibration method Scal-

ing (Measurement) (Page 97)

Scaling (Measurement)

« limited accuracy

The calibration method “Calibration plate (Meas-
urement)” serves relative calculations of distancesin
world coordinates (e.g. mm). This is done by image
capturing of a calibration plate. By using a large num-
ber of points, the known, exact relative position of the
« Relative calculation of distancesin |points on the plate, this method provides a high accur-
world coordinates acy.
Errors caused by scaling, x- and y- axis separately, tilt
angle against perpendicular view to the measurement
plane or by lens distortion are all corrected by this
method.

Calibration plate
(Measurement)

« high accuracy
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Method

Functions

World coordinates are not absolute. The coordinate
values refer to the principal pointin left, upper corner
or the field of view.

Beside coordinates, distances are also calculated in
world frame.

Example: Determination of distances between two
objectin mm.

Additional information: Calibration method Cal-
ibration plate (Measurement) (Page 99)

Calibration method robotics

Method

Functions

Calibration plate

(Robotics)

Absolute calculation in world coordin-
ates, in a user defined reference sys-
tem, e.g. robot coordinate system

The calibration method “Calibration plate (Robotics)”
is used to determine absolute positions in world
coordinates (e.g., mm). The scaling in xand y is sep-
arated. The tilt of the sensor towards the field of view,
and the lens distortion are corrected.

In contrast to the “Calibration plate (Measurement)”,
the transformation into the absolute coordinate system
of the robot is made possible with the “Calibration plate
(Robotics)”, by teaching the fiducials.

Example: Determination of absolute positions of
objects in world coordinates (for example, robot
coordinate system) in milimeters. This takes place via
the image acquisition of the calibration plate and the
additional teach-in of the fiducials. For each fiducial,
the world coordinate are transmitted e.g. by the robot
controller or entered numerically.

Additional information: Calibration method Cal-
ibration plate (Robotics) (Page 101)

Point pair list

(Robotics)

Absolute calculation in world coordin-
ates, in a user defined reference sys-
tem, e.g. robot coordinate system

The calibration method “Point pair list” serves absolute
calculation of positions in world coordinates (e.g. mm).
Errors caused by scaling, x- and y- axis separately, tilt
angle against perpendicular view to the measurement
plane or by lens distortion are all corrected by this
method.

Example: Determination of absolute positions of
objects in world coordinates in millimeter (e.g. robot
coordinate system)

This is realized by the image capturing of a calibration
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Method Functions

part which is placed by the robot in the field of view.

A point pair is set by:

- Image coordinate by graphical inputin the image, or
by numerical input of a value

- World coordinate by numerical input given from the
robot controller

This sequence is done till the desired number of point
pairsis achieved in the list.

Additional information: Calibration method Point
pair list (Robotics) (Page 103)

Please note: All position values and measurement results are corrected. Not to cause longer
cycle time the image data are not transformed / displayed rectified. This way a high execution
speed, even with calibration active, is provided.

Activation of Calibration is done in two steps:

1. Selection of calibration method:
Go to next/ previous step with buttons [<], [>] on the right hand side of the calibration tab
2. Execution of selected calibration method
As soon as a calibration method is selected, on the left side in tab “Calibration” the status
LED is shown.
If calibration is active other functions like detectors can only be processed successfully, if
calibration is valid.

Color significance status LED

Color Status-LED Point in image and in point pair list:
Green Calibration valid Points accurately positioned
Yellow Calibration valid Points not accurately positioned
Red Calibration not valid /
Please note:

« Scaling, only green is possible: Default- or input value result in scaling factor, no error determ-
ination possible.

« Point Pair list (Robtics): With a new job appears green. Default values (9 points) result in cor-
rect default calibration.

« Calibration plate (Measurement): With a new job appearsred, as so far no calibration with
calibration plate happened.

Calibration effects the following detectors / alignments
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Detector Result value

Contour Center coordinate x, y, angle

Pattern matching Center coordinate x, y, angle

Caliper Center coordinate x, y, distance

BLOB Center of gravity-/ center coordinate x, y; width, height, angle
Alignment Result value

Contour Center coordinate x, y, angle

Pattern matching Center coordinate x, y, angle

Edge detection Center coordinate x, y

4.6.1.6.2 Calibration measurement

4.6.1.6.2.1 Calibration method Scaling (Measurement)

The calibration method “Scaling (Measurement)” serves relative calculations of distances in
world coordinates (mm). This is realized with a simple factor. There is only one factor for both
coordinate axis X and Y. The advantage is the very simple function of the scaling process,
although accuracy is limited.
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Fig. 66: Calibration method, “Scaling (Measurement)”

Example: Determination of distance between two objects in millimeter.

Parameter Scaling

Parameter Function

Distance image input

Distance inimage in pixel (px), by graphical or numerical

Distance world

Corresponding distance in world by numerical input (in pre-
viously selected unit, e.g. mm)

Scaling factor
[yl mm/px

From above mentioned settings “Distance image” and
“Distance world” resulting scaling factor e.g.. [x] pxYmm or.

Test point (graphically or values input) is for the user to

Test point check calibration of known points / dimensions around the
image to confirm satisfactory setting of the scaling factor.
ST Go to next/ previous step
Note:

« Please take care that the optical axis of the sensor is aligned perpendicularly to the meas-
urement plane. This avoids different distortion in x and y axis. Errors caused by tilt angle
against perpendicular view to the measurement plane or by lens distortion are not corrected
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using this method.

« For setting up; place a object with known dimensions (e.g. gauge block) in the field of view.
Position the both graphical, green crosshairs in the image to the points of the object with a
known dimension / distance. The distance in image pixels between the both centres of the
crosshairs is displayed in the field “Distance image”. Now type the known distance in world in
field “Distance world” (e.g. in mm). The scaling factor is calculated and displayed. From now
on positions and distances are displayed and transferred in world coordinates.

« The size of a crosshair in the field of view can be adjusted as desired. For this purpose, the
desired crosshair point must be selected by mouse click, and the size can then be increased
or decreased by means of the scrollwheel of the mouse.

« World coordinates are not absolute. The coordinate values refer to the principal pointin left,
upper corner or the field of view. Beside coordinates, distances are also calculated in world
frame.

« Thiskind of calibration is suitable for standard lenses, integrated or C-mount. However it's
not suitable for telecentriclenses.

4.6.1.6.2.2 Calibration method Calibration plate (Measurement)

The calibration method “Calibration plate (Measurement)” serves relative determination of e.g.
distances in world coordinates (e.g. mm). This is done by image capturing of a calibration plate
with one single click!

Fle Vew Optons Hep -
fod-ce ) il P 2

Setup Heb | Resut | Statsts

Count 3 Reset

o 0.00%

s 100.00%

Trigger/Image update

Snde
Troger | —
Continuous

Configure job

Name Description  Author  Created  Changed Imags acquisiton | Preprocessing | © Caibration | Cyde fime.
13002 09.11201. 10.11.201
Calbration plate.
Calbration piate 15 & | | Calibration parameter

Start Calbration Testpont

<

New Load Save Delete Dekete al

Mode: Config | Name: Vision | Active job: 1, Job2 Cyde tme: (nfa) Flsh: 13.0k8/%0.5M8 | xovoro[oour @ @ @ O @ O

Fig. 67: Calibration method, Calibration plate (Measurement)

Example: Determination of distances between two object in mm (high accuracy).

VISOR® 068-14490 - 28/07/2017-11 Page 99 EN



(’ SENSOPART VISOR® User manual

Sequence calibration via calibration plate

Previously the focus and the shutter of the sensor, and the desired unit must be selected.

Use the "Calibration Parameter" button to set the z offset.

2. Place the calibration plate that the field of view is completely covered (see also: Advices
on optimized use of the calibration plate / boundary conditions (Page 107), and Types/
sizes of calibration plates (Page 101)).

3. Select the corresponding calibration plate (size and type) via the list box “Calibration
plate”.

4. With aclick to the button “Start Calibration” all visible points of the calibration plate are
determined, alldetected are marked, and the calibration is calculated.

Parameter Calibration plate (Measurement)

Parameter Function

Here the used calibration plate (size and type / number of
points) is selected (See also: Advices on optimized use of
the calibration plate / boundary conditions (Page 107) and
Types/ sizes of calibration plates (Page 101)).

Calibration plate

If given, here the z-offset between calibration and meas-
urement plane can be set.

Calibration parameter Also different read only parameters, as well as deviation
parameters are shown in this dialog (see also: Calibration,
Calibration parameter (Page 109)).

Calibration is started. All visible points of the calibration
Start Calibration plate are determined, all detected are marked, and cal-
ibration is calculated.

Atest point can be set in the image, whose world coordin-
Test point ate values for test and control purposes are displayed in the
Test point window.

ST Go to next/ previous step

Note:

« The sensor can be mounted in any alignment/ pose referred to the measurement plane. Any-
way a close to perpendicular alignment should be preferred, as this causes less distortion
and this way less error correction is needed.

« World coordinates are not absolute. The coordinate values refer to the principal pointin left,
upper corner or the field of view. Beside coordinates, distances are also calculated in world
frame.

« Thiskind of calibration is suitable for standard lenses, integrated or C-mount. It's not suitable
for telecentriclenses.
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« Normalization: Independent of the position and orientation in which the calibration plate is
detected, the coordinate origin always lies in the upper left corner of the field of view (image
and world). The zero-degree direction and the positive X-axis point to the east.

Advices on the optimized use of the calibration plate / boundary conditions can be found at:
Advices on optimized use of the calibration plate / boundary conditions (Page 107).

Types / sizes of calibration plates

Sizes of calibration pattern Number of points
50 mmx37.9 mm 15x13
100 mmx75.8 mm 15x13
200mmx151.7 mm 15x13

In the installation folder: SensoPart/VISOR® vision sensor/Documentation/... the available cal-
ibration plates can be found as .pdf-file. This can be printed on paper or any other medium.
Please consider the setting “actual size”, that print out is not scaled. The length of the long edge of
the plate must correspond exactly to the number in the name of the plate.

4.6.1.6.3 Calibration robotics

4.6.1.6.3.1 Calibration method Calibration plate (Robotics)

The calibration method “Calibration plate (Robotics)” is used to determine absolute positionsin
world coordinates (e.g., mm). This takes place via the image acquisition of the calibration plate
and the teach-in of the four fiducials. With the teach-in of the fiducials, the transformation into the
absolute coordinate system of the robot is made possible.

Image acquisition Pre-processing @ Calibration Cyde time
Calibration plate Fiducials
Calibration plate 15x13 50mm ¥ Calibration parameter
Start calibration Test point

Fig. 68: Calibration method calibration plate (robotics)
Sequence calibration via calibration plate (Robotics)

Previously the focus and the shutter of the sensor must be selected as well as the desired unit.
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Use the "Calibration Parameter" button to set the z offset.

Place the calibration plate as far as possible in the field of view (see also “Advices on
optimized use of the calibration plate / boundary conditions (Page 107)” and “Types/
sizes of calibration plates”).

Select the corresponding calibration plate (size and type) in the “Calibration plate” selec-
tion field.

Start calibration.

If the working range of the robot deviates from the field of view, transfer the calibration
plate into the working range of the robot, e.g. over a conveyor belt.

Enable listbox “Fiducials”.
Selectline 1 in Listbox “Fiducials”.
Get the first reference mark with the robot.

Now type in the corresponding, known world coordinates in the field “World X” and
“World Y” (with e.g. robot: the values displayed in the robot controller).

Repeat steps 7-10 until all fiducials have been entered.

Parameter calibration plate (robotics)

Parameter (Function

Calibration
plate

Here the used calibration plate (size and type / number of points) is selected. (see
also: Advices on optimized use of the calibration plate / boundary conditions (Page
107) and Types/ sizes of calibration plates (Page 102)

Calibration
parameter

If given, here the z-offset between calibration and measurement plane can be set.
Also different read only paremters, as well as deviation parameters are shown in
this dialog (see also: Calibration, Calibration parameter (Page 109)

StartCal- |Calibration is started. All visible points of the calibration plate are determined, all
ibration detected are marked, and calibration is calculated.

Atest point can be set in the image, whose world coordinate values for test and

Testpoint control purposes are displayed in the Test point window.
_ Coordinate values in selected unit (e.g. mm), by direct numerical input of the val-
Fiducial . o
~Worldx_[uesin the fiducials list.
-World Y In case of e.g. Robotics Pick&Place this values can be taken from the robot con-
troller when placing the calibration part in the field of view.
ST Go to next/ previous step

Advices on the optimized use of the calibration plate / boundary conditions can be found at:
Advices on optimized use of the calibration plate / boundary conditions (Page 107)

Types / sizes of calibration plates
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Sizes of calibration plates

Sizes of calibration pattern

Number of points

98 mm x54 mm 50 mmx37.9 mm 15x13
180 mm x 100 mm 100 mm x75.8 mm 15x13
340 mmx 176 mm 200mmx151.7 mm 15x13
820 mm x403 mm 500 mm x379.2 mm 15x13

In the installation folder: SensoPart/VISOR® vision sensor/Documentation/... the available cal-
ibration plates can be found as .pdf-file. This can be printed on paper or any other medium.
Please consider the setting “actual size”, that print out is not scaled. The length of the long edge of
the plate must correspond exactly to the number in the name of the plate.

4.6.1.6.3.2 Calibration method Point pair list (Robotics)

The calibration method “Point pair list (Robotics)” is used to determine absolute positions in world

coordinates (e.g. mm).

froEgd-c8lld@P 2

Setup
Count 2

) ass

b

Output

Result

Trigger/Image update 3 .

2|14

Configure job

Created | Changed Pre-processin g | © Caibration

1304201 0504201

Image acqusiton

Image X World X
84,53px 427,80 om
843,63px
945,21 px
288, 14px

2|375,63px
3|221,71px 393,00 mm
4|1017,20px

5| 1049,43x

489,50 mm
528,20 mm

456,20 mm
452,60 rm

7|583,91px
8656,41px

503,69 px
863,49 px

New Load save Delete Delete al

Mode: Config | Name: Simulator | Actve job: 1, Job1 Cyde tme: (n/a) Flash: 66,748/ — | X:0¥:01:0

Heb | Resut | Statstcs

Reset
0.00%

100.00%

Cyde tme

WorldY (=] [ Calbration parameter

S

Testpoint

o @ ® © O © ©

Fig. 69: Calibration method, Point pair list (Robotics)

Example: Determination of absolute positions, and orientation of objects in world coordinates in

mm (e.g. robot coordinate system).

Motivation / Benefit
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After calibration of the sensor via point pair list, the position of the part to 'pick' is available directly
in the absolute coordinate system of the robot!

Allerrors like scaling, perspective and lens distortion are corrected. In robotics pick and place
applications, the robot can now pick the part with the sensor provided robot coordinate values.

Fig. 70: Position of part to pick directly in robot coordinate system!
Sequence calibration via point pair list

Prior to this, the sensor must be focused, have the correct shutter speed set and the desired unit
must be selected.

1. Select the calibration model (with / without correction of the lens distortion), and adjust
the z offset if necessary.

2. Selectline 1in list box “point pair list”.

3. Place calibration part (preferably flat, symmetric, e.g. similar plain washer) at the exact
known world coordinate (e.g. with robot). Place graphically the corresponding crosshair
inthe image (no. “n” corresponding to line “n” in point pair list) exactly in the center of the
calibration object (if necessary zoom image).

Alternatively: use “Snap- Function”, that means: right click somewhere inside the cal-
ibration part. This way the center of gravity of the calibration part is automatically
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Preferably use point symmetric calibration parts, as then the center of gravity is inde-
pendent from orientation. With calibration parts which are not point symmetric please
take care that the same orientation is always used (not available with color sensors).
Result: Values of image coordinates in pixel “Image X” and “Image Y” are automatically

€

setinline “n”.

4. Place graphically the corresponding crosshair in the image (no. “n” corresponding to line

“n” in point pair list) exactly in
image).

the center of the calibration object (if necessary zoom

Alternatively: use “Snap- Function”, that means: right click somewhere inside the cal-
ibration part. This way the center of gravity of the calibration part is automatically determ-

ined.

Preferably use point symmetric calibration parts, as then the center of gravity is inde-
pendent from orientation. With calibration parts which are not point symmetric please
take care that the same orientation is always used (not available with color sensors).
Result: Values of image coordinates in pixel “Image X” and “Image Y” are automatically

“an

setinline “n”.

5. Now type in the corresponding, known world coordinates in the field “World X” and

“World Y” (with e.g. robot: th

e values displayed in the robot controller).

6. Repeat steps 2-5 aslong as the desired number of point pairs is achieved. If more lines
are necessary press “+”, to delete lines press “-” (min. 6 points, recommended >10

points).

Automated calibration, see also:Sequence calibration point pair list (robotics) (Page 114)

Parameter point pair list (robotics)

Values in point list

Method Functions
Coordinate values in pixels (px) in the image, via exact
graphical positioning of the crosshair to the center point of
the calibration part which is placed exactly in world coordin-
- Image X
ates.
- Image Y

Or: use “Snap- Function”, that means: right click some-
where inside the calibration part. This way the center of
gravity of the calibration part is automatically determined
(recommended).

- World X
-World Y
Values in point list

Coordinate values in selected unit (e.g. mm), by direct
numerical input of the values in the point pair list.

In case of e.g. Robotics Pick & Place these values can be
taken from the robot controller when placing the calibration
partin the field of view.

Callibration parameter

Calibration model:
With or without correction of lens distortion.
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Method Functions

Z- Offset: (if offset is given)

Offset between calibration plane and measurement plane
Different read only parameters

Of the regression calculation and error values. See also:
Calibration, Calibration parameter (Page 109).

Add or delete one line / point. Delete affects the highlighted

g :
line.

Atest point can be setin the image, whose world coordin-
Test point ate values for test and control purposes are displayed in the
Test point window.

> Go to next/ previous step

Note:

« The sensor can be mounted in any alignment/ pose referred to as the measurement plane.
Anyway a close to perpendicular alignment should be preferred, as this causes less distortion
and this way less error correction is needed.

« The accuracy of the calibration first depends on the quality / accuracy of the point position and
secondly on the sufficient number of points. If the calibration is not accurate (yellow points)
this can be improved by better precision of position input of the single points.

« Thiskind of calibration is suitable for standard lenses, integrated or C-mount. It"s not suitable
for telecentriclenses.

« The size of a crosshair in the field of view can be adjusted as desired. For this purpose, the
desired crosshair point must be selected by mouse click, and the size can then be increased
or decreased by means of the scrollwheel of the mouse.

Minimum required number of point pairs is “6” points.

The minimum necessary number of points for calibration via point pair list is 6 points. With min-
imum this number of points false inputs (like xand y interchanged) can be found by high error val-
uesin dialog “Calibration parameters” Calibration, Calibration parameter (Page 109), (if <=5
points the error values are always =0, as no errors can be calculated).

To show the quality of point position (how good point positions match with calculated point pos-
itions) the points are displayed in the following colors (only meaningful if there is a minimum of 6
points).

Color significance of graphical points in image and lines in Point pair list:

Color Significance

Green Calibration valid, points accurately positioned
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Color Significance
Yellow Calibration valid, points not accurately positioned
Red Calibration not valid

In the case of a yellow point color a yellow line is visible starting in the center of the point. It's lenght
and direction is a measure for the absolute value and orientation of the error in relation to the pos-
ition accuracy of point input in the world frame.

If there are big errors, potentially x- and y- coordinate are interchanged with one or multiple
points, or some points are interchanged completely with others.

In the dialog: Calibration, Calibration parameter (Page 109) the deviation values/ errors:
“Mean”, “Min”imum error and “Max’imum error are displayed. With these values the exact input
positions of the existing points can be optimised.

This calibration method serves alongside with the absolute coordinate values as well as the ori-
entation of the part to pick (if Contour or Pattern matching is used as detector).

The result coordinates of the target object are present in the reference system of the
robot!

4.6.1.6.4 Advices on optimized use of the calibration plate / boundary
conditions

« The calibration plate must be clean and plain.

« The plate must be illuminated homogeneously over the entire field of view and must not be
overexposed. The bright regions should have a gray value of at least 100 and below 255.
The contrast between bright and dark regions should be at least 100 gray values. That
means, the image must not be under- or overexposed.

« The calibration pattern should cover the entire field of view of the VISOR® vision sensor. For
a successful, precise calibration it’s not necessary that the entire calibration plate is visible. To
perform a calibration, at least one search pattern must be found.

« Forsmallcalibration patterns, it may be necessary to use two search patterns.

« Calibration works correctly only if the focus and position of the sensor does not change in rela-
tion to the measurement plane.
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Fig. 71: Calibration plate, blue = search pattern.

VISOR® User manual

Fig. 72: Calibration plate, detail with smaller black points in the center (see above: blue regions).
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4.6.1.6.5 Calibration, Calibration parameter

Here, if required, the Z-offset between calibration- and measurement level in Z-direction can be
set and compensated. Also, if desired, the calibration- and deviation parameters for optimization
can be displayed.

This kind of calibration is suitable for standard lenses, integrated or C-mount. However it does not
work for telecentric lenses.
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Calibration parameter
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Fig. 73: Calibration, Calibration parameter
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Parameter

Function

Calibration model

Calibration model:
Standard lens, with distortion

Correction of:

« Scaling, xandy separately

« Tiltangle against perpendicular view to the
measurement plane

« Lensdistortion

Offset calibration/measurement levelin
Z-direction ™)

For Z=0 the calibration and the measurement plane
are identical. For Z#0 the calibration plane is shifted
against the measurement plane. The two planes
are always parallel.

The sign of the deviation results from the right hand
world system (thumb = x, indexfinger =y, middle fin-
ger =z, see below)

Note:

The depth of focus of the sensor must cover the cal-
ibration and the measurement plane. See also: Off-
set calibration/measurement level in Z-direction
(Page 112)

Internal sensor parameter

Focus

Focusof the lens

. Withintegrated lens: value of the built in lens 2)

« With C-Mount lens: Take value written on the
used lens and type in. Option: to check plaus-
ibility of e.g. z- value with below mentioned
“Translation of calibration object” no mal-
function if not used. 1)

Kappa (x10E-6) 2)

Calculated kappa (distortion) value of the lens.

Pixel pitch "2)

Calculated pitch / axial distance from pixel to pixel on
the sensor chip.

Reduction of resolution in tab “Image acquisition”
effects this value.

Principal point / pixel 2)

Point where the optical axis penetrates the meas-
urement plane in the center of the sensor chip, com-
pared with the ideal center point. This values refer
to left, upper corner in pixel.
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Parameter

Function

Image size 2)

Image size in pixel

External sensor parameter

Translation of calibration object )

Allthree calculated values of translation of the cal-
ibration object. l.e. in x-, y- and z-direction.

Rotation of calibration object *2)

Allthree calculated values of rotation of the cal-
ibration object. l.e. the angles: alpha, beta and
gamma.

Deviation

Mean ") Average error of calculated positions against input.
Min. "2) Maximum error of calculated positions against input.
Max. "2) Minimum error of calculated positions against input.

Center of calibration plate (world coordinates)

X position of the center of the calibration plate in the

X2 :
world coordinate system.

v2) Y position of the center of the calibration plate in the
world coordinate system.

Angle ) Angle from the center of the calibration plate to the

zero point of the world coordinate system.

Deviation fiducials

Mean ") Average error of calculated positions against input.
Min. "2) Maximum error of calculated positions against input.
Max. "2) Minimum error of calculated positions against input.

“) Input parameter, "2) Read only parameter

Offset calibration/measurement level in Z-direction

Sign of “Z” value depending on the world coordinate system / “right hand world system” (thumb =

X, indexfinger =y, middle finger =z)
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Fig. 74: Delta “D” / Z- Offset = negative! In case of: Z-to top, and calibration plane lower than
measurement plane!
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Fig. 75: Delta “D” / Z- Offset = positive! In case of: Z-to top, and calibration plane higher than
measurement plane!
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Fig. 76: Delta “D” / Z- Offset = positive! In case of: Z-to bottom, and calibration plane lower than
measurement plane!
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Fig. 77: Delta “D” / Z- Offset = negative! In case of: Z-to top, and calibration plane higher than
measurement plane!

4.6.1.6.6 Calibration via telegrams

Various interface telegrams are available for the calibration, see chapter: Overview VISOR® vis-
ion sensor telegram: (Page 456).

The telegrams can be used for recalibration if a drift in the production process has occurred or if
the mounting position of the sensor has changed. The calibration process can be executed auto-
matically, e.g. from the robot controller.

4.6.1.6.6.1 Sequence calibration point pair list (robotics)

An example shows the sequence for automated calibration with interface telegrams via the point
pair list.

Sequence / flow chart
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Robot receives:
Reply to telegram CCD

Robot sends:
Telegram CCD

Change to the job,

in which the image points Robot sends:
for the calibration can be Telegram CJB...
determined

Robot receives:
Reply to telegram CIB

Robot places calibration part in calibration plane in the field of view “«
In this step, the image Y
coordinates are Robot sends: Robot receives:
determined (image X / Telegram TRG Reply to telegram TRG
image Y)

Inthe point pairlist,a e\ s
new point pair is saved Robot sends: Robot receives:

with "Image X, Image Y, Telegram CAP. Reply to telegram CAP
World X, World Y"

Desired number of point
pairs achieved?

Y
Change to the job to 1
which the calibration is to @ o Rz il » Robot receives:
be applied Telegram CIB... Reply to telegram CJB

4
The calibration is
performed with the newly Robot sends:

created point pair list. T EEmEEL

Robot receives:
Reply to telegram CCL

f—

All desired jobs
calibrated?

Fig. 78: Automated sequence for calibration via point pair list

4.6.1.6.7 Calibration methods, location of the world system

Legend:

Abbreviation Meaning

WF World Frame
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Abbreviation Meaning
IF Image Frame
CPF Calibration Plate Frame

Scaling (Measurement)

In the calibration method Scaling, the origin of the world frame (WF) corresponds to the origin of
the image frame (IF). The zero pointis located in the upper left corner of the field of view.

IF
WF

Fig. 79: Origin WF 2 Origin IF
Calibration plate (Measurement)

In the calibration method Calibration plate (measurement), the origin of the world frame (WF) cor-
responds to the origin of the image frame (IF). The zero point is located in the upper left corner of
the field of view.

IF
WF

Fig. 80: Origin WF 2 Origin IF
Calibration plate (Robotics)

In the calibration method “Calibration plate (Robotics)”, the origin of the world frame (WF) can be
located in two places, depending on the calibration. Usually, the origin of the world system (WF 1)
is given by the world coordinates for the fiducials.
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If the coordinate determination of the fiducials is omitted and only the calibration plate is taught-in,
the origin of the world frame (WF2) corresponds to the origin of the calibration plate frame
(CPF). In contrast to the “Calibration plate (Measurement)”, the zero point of the “Calibration
plate (Robotics)” is not in the upper left corner of the field of view but in the center of the cal-
ibration plate.

3 /\\/1
IF
°® ° ¢ (4
N o : : />< )
. .
X :
= aa?

\ AR
/<»«~ C

Fig. 81: Origin WF = Given by the coordinates of the fiducials or origin WF 2 origin CPF
Point pair list (Robotics)

The origin of the world system (WF) is given by the coordinates (WF and IF) for the crosshair

’—@ Q)
Qo Q

Fig. 82: Origin WF = Given by the coordinates of the crosshair points

<\

4.6.1.7 Tab Cycle time

In tab Cycle time the timing conditions of the VISOR® vision sensor can be defined.
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Image acquisition

Pre-processing Calibration Cyde time

Cyde time: A Repeat mode B
Max. cycle time Mumber of images (max.)

o0ms[5] ¥ Actve [ [
Max. processing time per image ] Shutter variation

250ms [~ Active
Min.processing time per image Factor Shutter speed

25ms 21 v| Auto 11,00 0,017ms
LED power 21,10 0,017 ms

31,20 0,017ms

Fig. 83: Setup Job, tab Cycle time

(A) Cycle time

Parameter [Function and possibilities
Parameter to control the minimum and maximum time of a cycle. Inside a cycle
some images can be evaluated (in case of “Number of images (max)” >1) Max-
imum processing time per image interrupts a job after a defined time. The result of
a cycle after a timeout is always “not ok”. Maximum processing time should be
selected higher than the time demand for one execution.
The processing time is the time elapsed from trigger till the setting of the digital out-
Max. cycle |puts. If this cycle time should be limited (e.g. if the machine cycle should not be
time exceeded) this function can be used. The result of all detectors which are not pro-
cessed /finished after this processing time has elapsed are set to “failed”. As the
currently processed detector will still be finished, please consider that the adjusted
job time may not be meta 100% exactly, and it may last a few milliseconds longer
tillthe job is interrupted.
It'srecommended to test the real cycle time and to choose a value for this para-
meter which is a bit smaller / shorter.
Max. pro-
cessing . . N . I .
time per Maximum duration of one evaluation inside a cycle including image capturing.
image
Min. pro- . . N . I . .
cessing Mlnlmum dura.tlon.of one evalugtlon |r?3|de cyclg including mage capturing. .I\/I.ln-
time per imum processing time blocks trigger signals which are coming before the minimum
. processing time is reached.
image
This value is calculated automatically. Standard Value is 100%. LED-power may
LED- be reduced, if shutter time is quite long and minimum job time is quite short,
Power because the recovery time for the LEDs may be to short in this case. To obtain

100% LED power, minimum job time should be factor of 10 longer than shutter
time.
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(A) Cycle time

Parameter

Function and possibilities

Auto

If “Auto” is selected the minimum cycle time is automatically adjusted in a way that
the LED-power is 100%

(B) Repeat mode

Parameter

Function and possibilities

Maximum number of image capturings, which are processed after one trigger, if

Number of |the stop criteria is not fulfilled. The stop criteria is the:
images
(ma?(.) « “Overalljob result’= positiv (access via Output/Digital output)
“Max. processing time per image” is not fulfilled (if activated)
When Shutter variation is “active”, a variation from several different shutter
speeds can be set up over atable.
Shutter Per configured shutter speed an image is aquired, this means that firstimage is
variation taken with shutter value 1, second image is taken with shutter value 2, third image
is taken with shutter value 3, etc.
Default setting for “Shutter variation” is off. In this case, the table is not displayed.
Default value for “Factor” is: First value = 1.00 (the first factor is always identical to
1.00 and read-only).
Subsequent default values are increased by 0.1, eg. 1.10, 1.20, ...
Factor and |The user can modify the factor in the table, thereby the “Shutter speed” (second
Shutter column, read-only) will automatically be updated and an image acquired.
speed By a click into one row of the table, an image with the settings of these table row will

be acquired.
Please note: When changing the “Shutter speed” parameter in “Image acquis-
ition” tab, the shutter speed in the “Shutter variation” listbox is recalculated.

Repeat Mode: Assign the detector to an image

In the setup “Detector” all selected detectors are listed. If the “Number of images (max)” para-
meter of the repeat mode is greater than 1, the option of assigning a detector to an image acquis-
ition is obtained. In the “Repeat mode” column, this setting can be made for each detector.

« Always: Executed in allimage acquisitions

« Recording n: Executed in the corresponding image acquisition

VISOR® 068-14490 - 28/07/2017-11 Page 119EN



O SENSOPART VISOR® User manual

Detector name Detector Alignment Repeat mode
1 | Brightness i0 @ Brightness |« Always
2 |Test 1 3 Gray v Image 1
3 |Test2 ) Gray o Image 2
4 »

Fig. 84: Open the selection table by double-clicking.

4.6.2 Alignment

Alignment compensation can be necessary for objects or characteristics whose position varies in
the image. Three different detection methods (alignment detectors) are available for this pur-
pose.

Mode of function of an alignment detector

An alignment detector is a tracking coordinate system, which is anchored to one selected char-
acteristic. All subsequently defined detectors are aligned in relation to this coordinate system. The
tracked coordinate system is drawn in dark blue (for information on the meaning and adjustment
of the different frames see chapter: Search and parameter zones)).

Please note:

« Maximum of one alignment detector can be defined for each job.

« Foreach detector in the job, it can be selected whether the detector is to be tracked with the
alignment or not.

« Asalignmentrequires an extra calculation step, it should only be used if required by the applic-
ation.
4.6.2.1 Selection and configuration of an Alignment
Select alignment detector:

1. Click on the button Alignment.
2. Selectadetection method in the configuration window “Method”:

Detection e ]
method Description, Selection
None Alignment deactivated
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Detection o .
method Description, Selection
Detection of any pattern
Pattern matching can be used preferably if...
Pattern « ...there are only marginal edges, parallel to axis or with strong contrast, but
matching zones with gray pattern in the image.
Pattern matching cannot be used if there is an angular deviation / rotation of the
part.
The detection of edge should be used:
« ifan offset of the position occursin X- and/ or Y- direction.
« atamaximum angle offset (rotational offset compared to the teach-in pos-
Edge detec- " o ) . L
tion ition) of approx. + 20° (depending on object and application).
« ifthere are edges with strong contrast, parallel to the axis.
If above mentioned criteria are fulfilled, edge detection is a very quick method of
alignment.
Detection of contours and edges at any angle
Contour detection must always be used if...
Contour
detection « ...therecanbe an angular offset (rotation against teach in position).
It can be used preferably if there are edges of any shape but with good contrast.

Configuration of alignment detector:

1. Adapt the position and size of the search and parameter zones displayed on the screen if
necessary.

2. Configure the alignment detector in the Parameters tab .

Activation of alignment for detectors

Inthe “Detector” setup, all selected detectors are listed. In the “Alignment” column, it is possible to
select for each detector whether itis to be aligned by the adjusted alignment or not. Default value

is “Active”.
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Detector name Detector type Alignment
1 |Detectorl @ Pattern matching
2 |Detector2 @ BLOB ¥
3 | Detector3 2  (Confrast v

Fig. 85: Detector list, alignment active / inactive
Reset

The “Reset” button can be used to restore the factory settings for the selected alignment detect-
ors.

4.6.2.2 Alignment Pattern matching

This alignment detector is suitable for the detection of any patterns, even without clear edges
and/or contours. The pattern is taught in and placed over the image during the subsequent
check. Amatch is made at the largest similarity value.

4.6.2.2.1 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channeltab:

Parameter Function
Color models:
Color model RGB, Color model RGB (Page 324)

HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Selection color filter Depending on the color space, all or part of the following color filters
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Parameter

Function

are available:

Color distance
Binarization

Color channel (default)

Switching the image between color and monochrome.

4.6.2.2.1.1 Selection color filter

The following color filters are available:

Color channel (default)

The selected color channelis used as a gray value image.

m Contrast
Color model Selection color filter
RGB S Color channel (default) S
Color channel (default)
@ Gray Yellow

Red Cyan
Green Magenta
Blue

Fig. 86: Color filter, Color channel (default)

Color distance

A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.

Color channel Contrast
Color model Selection color filter
RGE ¥ | | color distance s

Color distance
Red

o | s—T P11

Green

(| —T 1)

Blue

(| s—— T

Maximum distance
& 255,00 =

4|

- Inverted

4|

Fig. 87: Color filter, Color distance
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Parameter Function
g(re:en ’I&lghtness Color channels: The color channel can be set via the slider or by entering a
Blue |B value (default 0).
. With the selection of the pipette button and a subsequent click into the
Pipette button . ) . .
image, the selected color channelis determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will
Maximum dis- . . . ) .
exceed the maximum color distance will be black or white depending on the
tance ) « »
setting of “Inverted”.
Inverted Inversion of the color distance image.

Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast

Color model

Selection color filter

RGE

Binarization
Red

I=—— ||

Green

1=

Blue

[ —

% | |Binarization

-

0,00 255,00

-

0,00 255,00

-

B

0,00 255,00

Fig. 88: Color filter, Binarization

Parameter

Function

Red
Green
Blue

Hue
Saturation
Value

Lightness
A
B

Determination of the color range. The color ranges can be set
via the slider or by entering a value.

Inverting button

The current setting is inverted when selecting the button.

Pipette button

With the selection of the pipette button and a subsequent click
into the image, the selected color channel is determined auto-
matically.

4.6.2.2.2 Alignment Pattern matching, tab Parameters

The following parameters can be configured in the Parameters tab:
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Parameters [Functions

Threshold |Zone for the required concordance of the found sample with the taught sample

Number of search levels / coarsening levels
Accurate- [0 = automatic selection

fast Higher value: faster =riskier (overlook candidates)
Smaller value: slower = less risky (all candidates)

Pattern Shows the taught sample =red frame

By editing the ROI parts can be masked out of the search area. The parts which
are not relevant for the examination can be painted out like using an eraser.
Masks can also be inverted, meaning that parts that are of interest can be
marked.

Edit pattern

Lock/ Unlock Pattern: In locked status the taugth pattern is protected against
Lock (unintentional/ accidential) changing, e.g. modification of the teach region.
Unlock to modify taught pattern.

Parameters | Resultoffset

Threshold Pattern

e oo |3 (oo 7| B

= m
U/ |; 5 .

Fig. 89: Alignment Pattern matching, tab Parameters

4.6.2.2.3 Result offset

With the Result offset, the final position of a found object can be modified. This can be usefulwhen
working with a robotic coordinate systems and needing to define a 'pick point' for example.

Settings in result offset tab:

Parameters [Functions

None Automatically determines the of the Region Of Interest or ROI.

Free selectable position (graphically or by value input, e.g. for robot gripper use)

« X: Offsetin X- direction (ref. ROl center)
« Y:Offsetin Y- direction (ref. ROl center)
« Angle: angle offset (ref. ROl orientation)

Offset
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Result offset
@ Mone
Offset

X

- F

000 px =

_ s

0.00 px -
Angle

- F

0.00 =

Fig. 90: Result offset

4.6.2.3 Alignment Edge detector

The alignment determines the object position and thus the tracked coordinate system based on
the intersection point of edges in the image. Angle positions up to approx. +20% deviation
(depending on the object) can be compensated.

4.6.2.3.1 Structure of alignment method Edge detector

The alignment “Edge detector” is carried out via “Probes”. Depending on the probe type, there
are between one and three probe/s. The search region of a probe is indicated by the yellow
frame (ROI). Within this ROI the object is searched and the edge of the object is scanned. The
scanning is performed in the direction of the yellow arrow, the “search direction”. This yellow
arrow can also be used to turn the search region of the detector. From the starting point of the
ROI, search stripes (number can be set as desired) are sent out in search direction. If the search
stripe touches the edge of the object, the “touching point” of the search stripe is marked with a
cross at this point. Depending on the number and the setting, there may be a “winner search
stripe”, the touching point of which is shown in bold. Which edge of an object is touched is indic-
ated at the “scanning line” in the search direction. If an object is not scanned from both X and Y dir-
ection but only from one direction, the second scanning line is at the center of the search region.
The arrows with the origin at the intersection of the scanning lines form the aligned coordinate sys-
tem. In the following figure, the structure of the alignment Edge detector is visualized.

Page 126 EN VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual O SENSOPART

Object

Probe 1

i Search region of probe 1
Scanning line

Tracked
coordinate system

Touching point of winner
search stripe

Touching point of a
search stripe

n Search direction
of the probe

Fig. 91: Structure of Edge detector

4.6.2.3.2 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function

Color models:

RGB, Color model RGB (Page 324)
HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters
are available:

Selection color filter Color channel (default)

Color distance

Binarization

Color model

] | Switching the image between color and monochrome.
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4.6.2.3.2.1 Selection color filter

The following color filters are available:

Color channel (default)

The selected color channelis used as a gray value image.

Color channel Contrast

Color model

Selection color filter

RGB
Color channel {default)
® Gray
Red
Green

Blue

i

S Color channel {default)

ellow
Cyan

Magenta

Fig. 92: Color filter, Color channel (default)

Color distance

VISOR® User manual

A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.

Color channel Contrast

Color model

Selection color filter

RGB

Color distance
Red

(C— | —]

Green

(C—| —]

Blue

(—| —]

L1
4y

Color distance

Maximum distance
ry

255,00 =

a0
%

100,00

4

100,00 Inverted

100,00 -

Fig. 93: Color filter, Color distance

Parameter

Function

Red |Lightness

Color channels: The color channel can be set via the slider or by entering a

Green |A
Bue |B value (default 0).
. With the selection of the pipette button and a subsequent click into the
Pipette button . . . .
image, the selected color channel is determined automatically.
Maximum dis- Distance of the current color versus the taught-in color. Colors that will
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Parameter Function

tance exceed the maximum color distance will be black or white depending on the
setting of “Inverted”.

Inverted Inversion of the color distance image.

Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast

Color model

Selection color filter

RGB

Binarization
Red

] Binarization S 1n

(1= |REEY 21 (25500 [2] HE |2
Green
(1= |REES 500 (= M
Blue
(=) |0 500 (= M
Fig. 94: Color filter, Binarization
Parameter Function
greeden g:tiration ;lghtness Determination of the color range. The color ranges can be set
Bue |Value B via the slider or by entering a value.

Inverting button

The current setting is inverted when selecting the button.

Pipette button

With the selection of the pipette button and a subsequent click
into the image, the selected color channel is determined auto-
matically.

4.6.2.3.3 Alignment Edge detector, tab Parameters

The probe type must be selected to perform the edge detection. The probe type determines
which change in position of the object should be aligned: Shiftin one or two directions, rotation.
The following probe types are available:
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Recommended use with vary-
ing object position

Probe type Function
..inone| ..intwo |[... with

direction| directions |rotation

One probe: Alignment by shift in
one direction

Alignment of object by shift in one dir-
1 ection.

— The position of the scanning line is
determined by the search direction of
the detector. The other scanning line is
in the middle of the search region (ROI).

One probe: Alignment by shift in
one direction and rotation
Alignment of object by shift in one dir-
ection and rotation.

The position of the scanning line is
determined by the search direction of
the detector. The other scanning line is
in the middle of the search region (ROI).

Two probes: Alignment by shift in
two directions

Alignment of object by shift in two dir-
ections.

The position of the scanning line in X dir-
1 ection of the coordinate system is

3 | determined by probe 1. v
The position of the scanning line in Y dir-
ection of the coordinate systemis
determined by probe 2.

The origin of the coordinate system lies
atthe intersection of the two scanning
lines.

Two probes: Alignment by shift in
two directions and rotation
Alignment of object by shift in two dir-

\ . .
ections and rotation.

4 0= <I The position of the scanning line in X dir- v v
ection of the coordinate system is
determined by probe 1.

The position of the scanning line in Y dir-
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Probe type

Function

Recommended use with vary-

ing object position

...in one
direction

... in two
directions

... with
rotation

ection of the coordinate system is
determined by probe 2.

The origin of the coordinate system lies
at the intersection of the two scanning
lines.

In addition, the orientation of the object
is determined. Probe 2 isrotated and
moved according to the object move-
ment.

The position of probe 2 is aligned rel-
ative to the position and orientation of
the scanning line of probe 1.

Three probes: Alignment by shift
in two directions and rotation
Alignment of object by shift in two dir-
ections and rotation.

A straight line is drawn through the
touching points of the winner search
stripes of probe 1 and 2. This scanning
line (12) determines the position and ori-
entation of the coordinate system. The
origin of the coordinate system lies at
the intersection of scanning line 12 and
scanning line 3. Probe 3 isrotated and
moved according to the object move-
ment.

The position of probe 3 is aligned rel-
ative to the position and orientation of
the scanning line 12.

After selecting the probe type, the corresponding parameters must be determined.
The following parameters can be configured in the Parameters tab:

Parameter Function

Edge strength Edge strength / contrast at which an edge should be detected as
an edge.

Smoothing The edge contour is smoothed in search direction. With larger val]
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Parameter

Function

ues, noisy edges, blurred edges or edges that are not per-
pendicular to the search direction are detected more reliably. In
addition, light-dark-light or dark-light-dark transitions which are
close together can be ignored with larger values. Thus, inter-
fering edges, e.g. scratches, can be hidden. The effect of smooth-
ing can be displayed graphically using the button “Results”.

Transition

With the “Transition” parameter the edge transition can be
determined.

« Bothdirections
—

Edge transition from light to dark and vice versa.

« Light— Dark
—

Edge transition from light to dark.

« Dark— Light
—

Edge transition from dark to light.

Search stripes

Number of parallel search stripes into which the width of the
search region is divided. Edge detection is carried out in each
search stripe and the first edge is decisive.

Edge position

The parameter “Edge position” determines which edge is to be
detected from the search direction.

Itis determined how the winner search stripes and thus the edge
position are determined.

o First

The first edge in search direction is detected. The distances from
the beginning of the search region to the touching points of all
search stripes in search direction are determined. The winner
search stripe is the one with the shortest distance to the begin-
ning of the search region.

o Last

The last edge in the search direction is detected. The distances
from the beginning of the search region to the touching points of
all search stripes in search direction are determined. The winner
search stripe is the one with the longest distance to the beginning
of the search region.

« Median

The distances in search direction from the beginning of the
search region to the touching points of all search strips are
determined. Then the median value of these distances is formed.
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Parameter Function
The distances in search direction from the beginning of the
« Mean search region to the touching points of all search strips are
determined. Then the mean value of these distances is formed.
Orientation The “Orientation” parameter defines the type of the scanning line

determination.

« Best-fitline

In this setting, the scanning line is determined by placing a best-fit
line through all search stripes.

« Edgeguide

In this setting, a scanning line is determined which acts like a
mechanical edge stop. This makes it possible to achieve more
robust results for convex-shaped edges than with a simple best-
fitline.

Search direction

This parameter determines the search direction of the probes.
From this direction the object edge is aligned. All probes can be
rotated with the small black arrow.

The search direction takes place in only one direction, the dir-

. ection of the yellow arrow (ROI). The touching points and thus
the origin of the coordinates lie at an edge of the object.
For each search stripe, a touching point is determined from both
— — directions of the probe. Then the center between these touching
. points is determined. The origin of the coordinate system is at the
center of the winner search stripe, i.e. in the object.
Opens the results and histogram window.
Results For more information, see Caliper results/ Histogram display
(Page 218)
Parameters
Probe type Probe 1
. Edge strength Edge position
— T = 1100 (%] |Fist =
Smoothing Search direction
/) o (3 | s
Transition Search stripes
— s |3 =
Results

Fig. 95: Alignment Edge detector, tab Parameters

Optimization of execution speed:
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« Search zone for position (yellow frame) only as large as required
« Reduce search stripes
« Reduce smoothing value

« Reduce resolution to QQVGA, QVGA or VGA instead of WVGA (Attention: global parameter,
affects all detectors!)

Improve robust detection:

« Ifedgesare blurred: increase smoothing value

« Ifinterfering edges such as scratches are detected: increase switching threshold or / and
smoothing value

« Ifedgeis not vertical to search direction: increase search stripes

Effect of Number “search stripes”

“Search stripes” represent the how many search stripes the width of the search area is divided
into. Edge detection is processed in each search stripe over the whole width. The first edge which
is detected is the overall result of all search stripes. By increasing the number of search stripesit's
assures that the first edge in the search area is found. By increasing search stripes it may happen
that the found edge strength fluctuates, e.qg. if only the half width of the search area is covered
with an edge. This is because the first— not the strongest — edge which is above the threshold is
detected.

Further information on edge detection see chapter: Further explanations to Edge detector (align-
ment) (Page 573).

4.6.2.4 Alignment Contour detection

This detector is suitable for detecting contours by means of edges. The contours of an object in
the search area are taught and stored in the sensor. In Run mode the sensor searches the pos-
ition of the best fit with the taught contour. If the fit is higher than the selected threshold the result
is positive. The function contour detection can work incomplete 360° angular detection mode. So
the object can be rotated in any angle. (The angular settings must be set accordingly!)

4.6.2.4.1 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.
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« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function

Color models:

RGB, Color model RGB (Page 324)
HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters
are available:

Selection color filter Color channel (default)

Color distance

Binarization

Color model

111 Switching the image between color and monochrome.

4.6.2.4.1.1 Selection color filter
The following color filters are available:
Color channel (default)

The selected color channelis used as a gray value image.

Color channel Contrast
Color model Selection color filter
RGE S Color channel (default) H m

Calor channel (default)

@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 96: Color filter, Color channel (default)
Color distance

A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.
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Color channel Contrast

Color model

Selection color filter

RGB

Color distance
Red

(o | —]

Green

o | —]

Blue

(C—| —]

Fig. 97: Color filter,

L1

»
-
-

Color distance

Maximum distance
ry

00,00 % & 255,00 =

4|»

100,00 Inverted

4|

100,00

Color distance

Parameter Function
gre;jen ;lghtness Color channels: The color channel can be set via the slider or by entering a
Blue |B value (default 0).
. With the selection of the pipette button and a subsequent click into the
Pipette button . ) . .
image, the selected color channel is determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will
Maximum dis- . . ) . .
exceed the maximum color distance will be black or white depending on the
tance : « »
setting of “Inverted”.
Inverted Inversion of the color distance image.
Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast
Color model Selection color filter
RGB - Binarization 5 11
Binarization
Red
) (o0 [*] [zsm [Z| W [#
Green
(=) 1» 2 |ess00 (2]
Blue
() |0 2| [2s500 |7 IR
Fig. 98: Color filter, Binarization
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Parameter Function

Red |Hue . Lightness Determination of the color range. The color ranges can be set

Green |Saturation| A ia the slid by enteri |

Blue |Value B via the slider or by entering a value.

Inverting button The current setting is inverted when selecting the button.
With the selection of the pipette button and a subsequent click

Pipette button into the image, the selected color channelis determined auto-

matically.

4.6.2.4.2 Alignment method Contour detection, tab Parameters

The mostimportant parameters for contour detection can be set in the Parameters tab.

Parameters Optimization, contour Speed Result offset

Threshold Contour
) (000 2] [w00,00 || E

Angle range

D (200 & (2000 = B

Scale range

4|k

&= |10

4|k

1,00

Edit contour ]

Fig. 99: Alignment Contour detection, tab Parameters

The pale blue edges in the lower right corner (high contrast changes in the image) have been
identified and marked based on the parameter settings. The found edges/ contour can be influ-
enced by changing these parameters, or by the function “Edit contour”. The VISOR® now
searches this contour in the search area (yellow frame).

The following parameters can set in the Parameters tab:

Parameters |Function and setting possibilities

Threshold  [Zone for required match of found contour with taught contour.

Angle range in which search is carried out (large range means longer process

Angle range time)
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Parameters |Function and setting possibilities

Scalerange |Detection also of enlarged or reduced objects in a given scale range.

Edit contour [are notrelevant for an examination can removed like using an eraser. Masks can

By editing contour, parts of the search area can be masked out. The parts which

also be inverted.

Lock (unintentional/ accidential) changing, such as modification of the teach region.

Lock/ Unlock Contour: In locked status the taught contour is protected against

Unlock to modify taught contour.

Optimization of the execution speed:

Search zone for position (yellow frame) only as large as necessary. Please note: The contour
is found as long as the center point of the pattern is inside the search area!

Search zone for angle only as large as necessary
Search zone for scale only as large as necessary

Reduce resolution to CGA instead of VGA (Attention: Global parameter, affects all detect-
ors!)

Set “accurate —fast” to fast

Increase value “Min. contrast pattern”. Take care that the relevant contours are still visible in
the display.

Increase value “Min. contrastimage”.

Use alternate reference pattern, e.g. with higher contrast, so that “Min. contrast pattern” and
“Min. contrastimage” can be increased.

Robust detection:

Search zone for position (yellow frame) sufficiently large?

Search zone for angle sufficiently large?

Search zone for scale sufficiently large?

Contrasts for model and image suitably set? (for model visible in sample)
Set “accurate —fast” to accurate

Are there several overlapping objects in the image?

Distinctive edges available? Re-teach if necessary .

“Min. contrast pattern” set to a suitable value? If in the taught pattern the relevant contour
lines are not shown completely: decrease “Min. contrast pattern”. If there are too many con-
tour lines shown: increase “Min. contrast pattern”.
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“Min. contrast image” set to a suitable value for the currentimage? If the currentimage(s) do
have a higher / lower contrast than the taught reference image /pattern please increase /
decrease the value of “Min. contrastimage” accordingly.

If in the taught pattern the relevant contour lines are not shown completely: decrease “Min.
contrast pattern”. If there are too many contour lines shown: increase “Min. contrast pat-
tern”.

If found at wrong position: use more distinct sample, re-teach if necessary.

If the result value is fluctuating strongly from image to image? Take care that there are no
“false” edges taught (edges because of shadows, or fragments of contours, which are not
desired in the contour model): This can be achieved by increasing “Min. contrast pattern” or
by eliminating those false edges by function “Edit contour”.

Parameter Angle range: Rotational direction of angle

+90°

+180° 0°

-180°

-90°

Fig. 100: Rotational direction of angle

4.6.2.4.3 Alignment Contour detection, tab Optimization, contour

In the “Optimization, contour” tab further settings for the edge transition and the contrast can be
made.
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Parameters

Min. contrast pattern

Min. contrastimage

Edge transition

Fix

Optimization, contour

-

-

VISOR® User manual

Speed Result offset

Contour
| Auto

| Auto

Fig. 101: Alignment Contour detection, tab Optimization, contour

The following parameters can be configured in the Optimization, contour tab:

Parameter

Function

Min. contrast pattern

Minimum contrast required with taught model for an edge to be detec-
ted asone.

Min. contrastimage

Minimum contrast required in currentimage for an edge to be accepted
asone.

Edge transition

« Fix
Fix +inverted

Flexible

The parameter “edge transition” can be used to determine the trans-
ition between object/contour and background. Select whether the con-
tour is to be detected only on the taught-in background (“Fix”), on the
taught-in and inverted background (“Fix + inverted”) or on any back-
ground (“Flexible”).

See also “Additional information:”

Auto

Automatic selection

Edge transition

Example:

A gray object is taught-in in front of a brighter background, as shown in the following figure.

i

N

| .

Fig. 102: Taught-in contour in front of a brighter background
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The following table shows the results of the contour detector with the respective settings for the

edge transition.

Settings for para-

meter “Edge trans- Bright back- Dark background Inconsistent back-
s ground ground
ition
>
Fix
Contour detector: Contour detector: not |Contour detector: not
OK OK OK
P
Qi eyl
Fix +inverted ¥ N ~
Contour detector: Contour detector: OK Contour detector: not
OK
>
Flexible ¥ N
gﬁntour detector: Contour detector: OK |Contour detector: OK

4.6.2.4.4 Alignment Contour detection, tab Speed

Using the adjustable parametersin the Speed tab, execution time of the sensor can be altered.
Adjusting the Search levels of the Speed tab alters the level of detail and corresponding time
applied to a given search.
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Parameters
Angle step

Scale step

Search levels

Optimization, contour Speed Result offset

Accordance level (accurate - fast)

[ 11

1,00° = ¥ Auto
0,10 = v Auto
(accurate - fast)
5 = ¥ auto
) | 50,00 =

Fig. 103: Alignment Contour detection, tab Speed

The following parameters can be configured in the Speed tab:

Parameter [Function
Angle step | Sensitivity of search throughout the selected angle range in degrees[°]
Scale step |Sensitivity of search throughout the selected scale range
Search Number of search levels
levels . ) o .
(accurate - « High value: faster =riskier (candidates may be overlooked)
fast) « Smallvalue: slower = less risky (all candidates)
Candidates that score less than indicated will automatically be rejected during the
search.
Accordance
level (accur- | « Highvalue: early rejection = quicker = riskier
ate - fast) . Smallvalue: late rejection = slower = less risky
In case of false results this value can be decreased (more accurate).
Auto Automatic selection

4.6.2.4.5 Result offset

With the Result offset, the final position of a found object can be modified. This can be usefulwhen
working with a robotic coordinate systems and needing to define a 'pick point' for example.

Settings in result offset tab:
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Parameters [Functions

None Automatically determines the of the Region Of Interest or ROI.

Free selectable position (graphically or by value input, e.g. for robot gripper use)

« X: Offsetin X- direction (ref. ROl center)

Offset
« Y:Offsetin Y- direction (ref. ROl center)
« Angle: angle offset (ref. ROl orientation)
Result offset
@ Mone
Offzet
X
- e
0,00 px =
i
0,00 px =
Angle
- e
.00 =

Fig. 104: Result offset

4.6.2.4.6 Alignment Contour detection, tab Gripping space

Robots grip objects, e.g. with a twin-jaw gripper, on the outer contour of the objects. Gripping with
the robot may not be possible if the objects touch or overlap. The VISOR® gripping space function
can be used to check whether the gripping positions on the object are available in the required
size. The position of the first found object is output, in which its tracking detectors (gripping
regions) are OK (according to the logical links in the overall result).

The gripping space function is available for contour alignment.
Sequence:

1. The contour alignment identifies those objects as candidates whose contour matches
the taught-in contour.

2. These candidates will be sorted. The sorting takes place according to the values of “Sort-
ing criteria” and “Sorting order” set in the “Gripping space” tab.
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3. According to this order, the candidates will be checked to make sure that the tracked
detectors that are assigned by alignment (e.g. clearance check) all comply. This hap-
pens under consideration of the logical links in the overall result. In the “Digital output” tab
of the “Output” setup, logical links can be used to evaluate the objects. For example, free
spaces for different gripping positions can be defined here. The gripping positions X-X
and Y-Y are possible for the object shown in the following figure. Of these gripping pos-
sibilities, only those that are necessary for one grip can then be checked for “free”.

v
\ /
~ \H:r/
°) (

|
!
!
!
|
|

Object

Fig. 105: Possible gripping position X-X (left) and possible gripping position Y-Y (right).

Please note: The alignment per detector can be activated or deactivated in the detector
list (Default: Active). Only detectors activated here are effective for the gripping space
check.

4. The position data of the first object that meets all these criteria are output and the search
is terminated at this point.

The precondition for the successful finding of an object is at least one object per image/evaluation
for which the totalresult, i.e. also aligned detectors are “i.0.”!
Color channel Parameters Optimization, contour Speed Result offset Gripping space

No. candidates Sorting criteria

=
| ——— 2| score

Sorting order

L13

L13

Descending

¥| Only output valid candidates

Fig. 106: Alignment method Contour detection, tab Gripping space
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Following parameters can be set in the Gripping space tab:

Parameter

Function

No. candidates

With the parameter “No. candidates”, the maximum number
of target objects can be determined. If there are more objects
in the field of view than specified in the parameter, only as
many objects as specified in the parameter are evaluated.
Please note: Only one object will be output - the first one that,
is found according to the following settings!

Sorting criteria

Sorting criteria according to which objects are “pre-sorted”.

« Score Score
« Position X Position X
« PositionY Position Y
« Angle Angle
« Scale Scale
Sorting order Sorting order for the selected sorting criteria.
. The values of the sorting criteria are sorted in ascending
« Ascending
order.
. The values of the sorting criteria are sorted in descending
« Descending

order.

Only output valid candidates

If this checkbox is activated, only objects whose score value is
above the set threshold (tab “Parameters”) are displayed and
output. It can be used e.g. for parameter optimization.

4.6.3 Detectors

Each job contains one or several inspection steps (detectors), which you can define here. By click-
ing on the "Defector" button, or the "New" button under the Detector list, a window with a list of all
available detectors opens. Drawings in the image (yellow, red frames etc.) can be activated or
deactivated for any detector or category in the menu item “View/all drawings”. With “View/draw-
ings of current detector only”, all drawings on the screen can be deactivated with the exception of
the detector currently being processed.

For information to the meaning and adjustment of the different frames see
chapter:Search and parameter zones.
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Mew detector

Available detector types

Detector type Description

1 -!'J Pattern matching Locate object by grayscale patter

Contour Locate object by abject contours

Contrast Verify contrast in spedified region

Gray Verify gray level in specified reqic

4 ‘ﬁ' Brightness Verify brightness in specified reqi
[ 4
F Caliper Distance between edges
C

BLOE Count and evaluate objects

(4] I

[*]

o | [ conal |

Fig. 107: Detector list for selection (here Object sensor)

4.

6.3.1 Creating and adjusting detectors

Types of detector:

Detector Pattern matching (Page 149)
Detector Contour, tab Contour (Page 163)
Detector Contrast (Page 171)

Detector Brightness (Page 183)

Detector Gray (Page 177)

Detector BLOB, Introduction (Page 189)
Detector Caliper (Page 211)

Detector Barcode (Page 219)

Detector Datacode (Page 229)

Detector OCR (Page 239)
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« Detector Color area (Page 268)
« Detector Color list (Page 272)

« Detector Color value (Page 266)
« Detector Wafer (Page 254)

« Detector Busbar (Page 262)

Create new detector:

1. Clickon “New” button under the selection list in the configuration window and select the
type of detector required. A new detector entry appears in the selection list.

2. Editthe name of the detector by double clicking on “Name”

Configure detector:

Activate the detector in the selection list.

2. Graphically define the appropriate search and parameter zone within the image.

3. Configure the detector by entering / adjusting the parameters in the Parameters and if
necessary Advanced tabs in the configuration window. Which tabs are shown depends
on the type of detector selected.

Functions for administration of detectors:

Control .
Functions

panel

New Adds new detector > dialogue box with above-mentioned detector selection list
appears
Copies all parameters from one detector to one or several others. The parameter
zones are not copied. All detectors must be from the same type.
Copy process:
Create all desired destination detectors; they must be of the same type as the source

Copy detector.
Mark source detector in the list
Click to button “copy”
Alist willappear, mark all desired destination detectors. (To select several press
“Ctrl” key)
Click “Copy” to confirm

Reset Resets parameters, search and parameter zones of selected detector to standard
values

Delete [Deletesthe selected detector

EI::I:eIete Deletes all of the detectors in the list

Information:
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“Flash x.x/yyyy.y kB” appears in the bottom corner of the screen, indicating first the memory used

by the current configuration x.x), and the memory available on the sensor (yyyy.y) in kB. Should
the memory used exceed the available memory, this indicator switches to red as there is not
enough space for the current settings on the sensor. In this case you can delete other jobs from

the sensor before transfer.

Drawingsin the image (yellow, red frames etc.) can be activated or deactivated for any detector
or category in the menu item “View/all drawings”. With “View/drawings of current detector only”,
alldrawings on the screen can be deactivated with the exception of the detector currently being

processed.

4.6.3.2 Selecting a suitable detector

The following detectors are available in SensoConfig

Type of detectors

Description

Pattern matching

Part detection using pattern matching, X- and Y- translational

Contour detection Part detection using object contour, up to 360° rotation
Contrast Evaluation of contrast in selected search zone
Brightness Evaluation of brightness in selected search zone

Gray level Evaluation of gray values in selected search zone
BLOB Count and evaluate objects

Caliper Distance between edges

Barcode Barcode reading 1D Codes (Code reader)

Datacode Data code reading Datacodes (Code reader)

Optical Character Recognition
(OCR)

Optical character recognition (Code reader)

Color Area Color verification inside area

Color List Color verification inside list

Color Value Output of color values

Wafer Position check and control of wafers (Solar sensor)
Busbar Position check and control of busbars (Solar sensor)
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4.6.3.3 Detector Pattern matching

This detector is suitable for the detection of patterns of any shape, even with shapes that do not
have distinctive edges or contours.

- a X
He ven opters b
fogd-gelli@Q 2
([ | et [ S |
o . oo
Fail 4 100.00%
- < e
bl Wi W nen "
u
H e e
Configure detectors and regions
Detector name Detector type Alignment Pattern matching Result offset
A 5 6 e
=== (vo [ (oo [/ B
q:
e—
off $
= T T e e ()
Mode: Config | Name: Vision | Actve job: 1, Job1. Cyde tme: (n/a) Flsh: 1.8k8/40.5M8 | xovoro oot @ @ @B O @ O

Fig. 108: Detector Pattern matching

4.6.3.3.1 Detector Pattern matching, tab pattern matching

Parameters |Functions
Switching
threshold Zone for the required concordance of the pattern found with the pattern taught.
min/max
Number of search levels / coarsening levels.
Accurate- [0 = automatic selection
fast Higher value: faster =riskier (overlook candidates)
Smaller value: slower = less risky (all candidates)
Position Checks whether the pattern found is in the right position. If position check is activ-
check ated, the position frame is shown in blue (either rectangular or elliptic).
Pattern Shows the taught pattern = contents of the red frame
By editing the mask you can mask out regions of the search area. The regions
Edit pattern |which are not relevant for this examination can be painted out like using an
eraser. Masks can also be inverted.
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Parameters [Functions

Lock/Unlock Pattern: In locked status the taugth pattern is protected against
Lock (unintentional/ accidential) changing. by e.g. modification of the teach region.
Unlock to modify taught pattern.

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

Optimisation Pattern matching:

Execution speed:

« Search zone for position (yellow frame) is only as large as necessary: Attention: The search
area marks the area where the center point of the pattern is searched!

« Reduce resolution to QVGA instead of VGA (Attention: Global parameter, affects all detect-
ors!)

« Set“accurate —fast” to fast
Robust pattern detection:

« Selectthe search region for position (yellow frame) sufficiently large.
« Reduce search levels.

« Selectadistinctive gray value pattern, re-teach if necessary.

« Iffound atwrong position: use distinct sample, re-teach if necessary.

If, directly after teach, the found position (green frame) is not identical with teach area (red frame)
the slider “Accurate —fast” should be set to “Accurate”.

4.6.3.3.2 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function

Color model Color models:
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Parameter Function

RGB, Color model RGB (Page 324)
HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters

are available:
Selection color filter Color channel (default)
Color distance
Binarization
[ 1 | Switching the image between color and monochrome.

4.6.3.3.2.1 Selection color filter
The following color filters are available:

Color channel (default)

The selected color channelis used as a gray value image.

Color channel Contrast
Color model Selection color filter
RGB S Color channel {default)

Color channel {default)

@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 109: Color filter, Color channel (default)

Color distance

i
-
-

A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-

mentation of characters for OCR.
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Color channel Contrast

Color model Selection color filter
RGE + | | Color distance 5 {1l ]
Color distance
Red Maximum distance

O/ [ww (3 [ # 255,00 S

Green

(s | — P

Blue

O/ | w0

4|»

Inverted

4|

Fig. 110: Color filter, Color distance

Parameter Function
gre;jen ;lghtness Color channels: The color channel can be set via the slider or by entering a
Blue |B value (default 0).
. With the selection of the pipette button and a subsequent click into the
Pipette button . ) . .
image, the selected color channel is determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will
Maximum dis- . . ) . .
exceed the maximum color distance will be black or white depending on the
tance : « »
setting of “Inverted”.
Inverted Inversion of the color distance image.
Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast

Color model Selection color filter
RGB - Binarization 5 {1 ]
Binarization
Red

[ 0.2 2 |2s5,00 |3

Green

(B v 2 |zss00 |%

Blue

(= |00 SREE S

HOE

Fig. 111: Color filter, Binarization
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Parameter Function

Red |Hue . Lightness Determination of the color range. The color ranges can be set

Green |Saturation| A ia the slid by enteri |

Blue |Value B via the slider or by entering a value.

Inverting button The current setting is inverted when selecting the button.
With the selection of the pipette button and a subsequent click

Pipette button into the image, the selected color channelis determined auto-

matically.

4.6.3.3.3 Result offset

With the Result offset, the final position of a found object can be modified. This can be usefulwhen
working with a robotic coordinate systems and needing to define a 'pick point' for example.

Settings in result offset tab:

Parameters [Functions

None Automatically determines the of the Region Of Interest or ROI.

Free selectable position (graphically or by value input, e.g. for robot gripper use)

« X: Offsetin X- direction (ref. ROl center)
« Y:Offsetin Y- direction (ref. ROl center)
« Angle: angle offset (ref. ROl orientation)

Offset

Result offset

@ Mone

Offset

5
=
4|k

4|k

4|k

Fig. 112: Result offset
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4.6.3.3.4 Pattern matching application

In this example a metal contact (left side) in a black plastic part is taught as pattern. It is detected
with a high score value, as the metal contact is mounted. (Threshold near 100%)
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Fig. 113: Pattern matching, application example, positive result
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Fig. 114: Pattern matching, application example, negative result

If the same pattern matching is performed at a position, where the metal contact searched for is
not mounted, the score value does not reach the threshold and a negative result is given. With the
function “Pattern matching”, the detection is made by the gray values of the pixels at the cor-
responding position in the image. As here the inner, shiny and therefore bright region does not
exist, and instead of this the gray values of the pixels in the corresponding position do have lower
(darker) values, the score value is significantly lower than with the contact mounted.

But, as big regions of the search area are matching (the outer dark frame of the black plastic) the
score value is not zero, but approx. 70%.

The settings in these examples are just to illustrate the function of the detector pattern matching.
In real operation, these settings should be optimized further (e.g. by smaller search and/ or fea-
ture regions >>relevant pattern gets more significant, etc.).

By Teaching the pattern inside the red frame, it gets stored in the sensor as reference pattern.
Size and position of the reference pattern is defined by the red frame. In Run mode the ACR 300i
tries the find the best fit of the reference with any region in the image. Depending on the settings
of the threshold, the object/ feature is detected or not. The function pattern matching does not
work with rotated images; it"s tolerance is limited to an angle of approx. +/- 5°. Patterns with
higher angular deviation are not detected. This behaviour can be used to detect if a partisin cor-
rect orientation in input process.

Example:

The following pattern was taught:

+

Fig. 115: Pattern, reference

With the following three examples, the object is detected with 100% concordance, as the taught
pattern is exactly the same, even though it is in another place on the image.

Only offsetin X or Y direction and not rotated.

Fig. 116: Pattern, positive result

With the three now following examples in the second row, the object is also detected, but with less
than 100% concordance, as it deviates from the taught pattern in some pixels. Good or bad res-
ults are supplied according to the setting of the threshold value (degree of concordance).
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Fig. 117: Pattern, limit case

Pattern detection tolerates a + 5 degree rotation. This means, the images in the bottom row were
also detected, although the actual degree of concordance with the sample image is less than
100%, despite 100% pixel concordance.

Patterns with a larger degree of rotation are not detected.

This can be used as a function e.g. for detection of the correct alignment of parts on feeding units.

*+ 71

Fig. 118: Pattern, rotation

4.6.3.3.5 Function: Mask

With “Mask” function the search region can be modified. Inside the search and feature areas of
the different detectors, regions can be included or excluded.

Application example:

Outer and inner contour lines as well as holes will not be considered, but all defects in the surface
of the object are relevant. In this example only the non-marked regions inside of the ROI of the
detector are relevant. The yellow masked regions are no longer relevant for the evaluation.
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[ ]
Fig. 119: Mask
Parameter Function
Cursor (shape) Changing shape (square, circle or line) of the cursor
Cursor size Changing size of the cursor

Add pixels / Remove pixels

Select if the cursor adds or removes pixels

Add all Adds all pixels

Remove all Removes all pixels

Invertall Inverts all pixels

Undo Undo function — last action

Redo Redo function —for last undo action

Display Select a display mode (Zoom in/ Zoom out)

By the flexible selection of cursor- shape and size, as well as if an action adds or removes pixels,
complex geometric or free shaped search regions can be defined in a simple and quick manner.
These regions are included =relevant, or excluded (yellow) in the search area.

To use the function “Mask” the following settings are necessary for the different

detector types.
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Necessary setting to use the func-

Detector type tion “Mask”

Pattern matching, Contour Generally possible with “Edit pattern”

Contrast, Brightness, Gray, BLOB, Color value, Color

) Searchregion “Free shape”
area, Color list 9 P

Function “Mask” of search regions, examples

For the above mentioned detectors three different shapes of search regions: Circle, Rectangle
and Free shape are available. The shapes: Circle and Rectangle can be rotated by picking and
moving the tip of the arrow. If the shape of the search area cannot be fit in a satisfying manner to
the shape of the object, the “Free shape” function can be used. With this feature, any geometry
can be designed for a search area. To design the search area, the cursor can be setto a square,
circle or line of any size.

In the following examples the creation of a masked search region is shown.
Example 1

Logo with relevant zones.

Fig. 120: Mask pattern 2

Created by one adding and one removing circle in front of the before reset mask.
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Fig. 121: Mask pattern 3
Created be one adding and one removing circle in front of the before reset mask.
Example 2

Only surface defects are relevant, object contour lines have to be masked.
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Fig. 122: BLOB without function Mask, with a BLOB detector the surface defects and the outer
and inner contour lines are detected.

mmmmm

e — .|

Fig. 123: Function Mask: masking contour lines shall not be considered.
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Fig. 124: BLOB with function Mask, only surface defects are detected, all contour lines are not rel-
evant as they are now masked.

4.6.3.4 Detector Contour

This detector is suitable for detecting contours by means of edges. The contours of an object in
the search area are taught and stored in the sensor. In Run mode the sensor searches the pos-
ition of the best fit with the taught contour. If the fit is higher than the selected threshold the result
is positive. The function contour detection can work in complete 360° angular detection mode.
Thus, the object can be rotated in any angle (The angular settings must be set accordingly!).

4.6.3.4.1 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function

Color models:

RGB, Color model RGB (Page 324)
HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters
are available:

Selection color filter Color channel (default)

Color distance

Binarization

Color model

] | Switching the image between color and monochrome.

4.6.3.4.1.1 Selection color filter

The following color filters are available:

Color channel (default)
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The selected color channelis used as a gray value image.

Color channel Contrast

Color model

Selection color filter

RGEB
Color channel (default)
@ Gray
Red
Green

Blue

4
-
-

% | | color channel (default)

Yellow
Cyan

Magenta

Fig. 125: Color filter, Color channel (default)

Color distance

A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.

Color channel Contrast

Color model

Selection color filter

RGB

Color distance
Red

S | —]

Green

(| —]

Blue

(S | —]

4

i
-
-

Color distance

Maximum distance
255,00 =

v
'Y

100,00

100,00 |5 Inverted

4|»

100,00

Fig. 126: Color filter, Color distance

Parameter

Function

Red |Lightness

Color channels: The color channel can be set via the slider or by entering a

Green |A
Blue |B value (default 0).
) With the selection of the pipette button and a subsequent click into the

Pipette button . ) . .

image, the selected color channel is determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will

Maximum dis- . . ) . .

tance exceed the maximum color distance will be black or white depending on the
setting of “Inverted”.

Inverted Inversion of the color distance image.
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Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast

Color model Selection color filter —
RGB - Binarization 5 {1l ]
Binarization

Red o
BB vnw 2| ;H (£

Green

(=) |0 SHEEEE |

Blue

=) |00 2| 25500 (2|

Fig. 127: Color filter, Binarization

Blue

Parameter Function
Red Hue . Lightness Determination of the color range. The color ranges can be set
Green |Saturation| A

Value

B via the slider or by entering a value.

Inverting button

The current setting is inverted when selecting the button.

Pipette button

With the selection of the pipette button and a subsequent click
into the image, the selected color channelis determined auto-
matically.

4.6.3.4.2 Detector Contour, tab Contour

The mostimportant parameters for contour detection can be setin the “Contour” tab.

Contour

Threshold

||

Angle range

=D | 20,00 3 |20

Scale range

| S—

Optimization, contour Speed Result offset Multiple objects

Position control

Off

4

Contour

]

50,00 > (w000 5

]

1,00 = | 1o0 =

Edit contour T

Fig. 128: Detector contour, tab Contour

The pale blue edges in the lower right corner (high contrast changes in the image) have been
identified and marked based on the parameter settings. The found edges/ contour can be
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influenced by changing these parameters, or by the function “Edit contour”. The VISOR® now
searches this contour in the search area (yellow frame).

The following parameters can be configured in the “Contour” tab:

Parameters Function
Threshold Zone for required concordance of found contour with taught contour.
Angle range Angle rar?ge in which search is carried out (large range meanslonger
process time)
Scale range Detection also of enlarged or reduced objects in a given scale range.
Checks whether the found sample is in the right position.
If position control is activated, the authorised zone for the position of
Position control the found parameter is shown in a blue frame (either rectangular or
elliptic). The center (green cross) of the found parameter must be situ-
ated inside the blue frame.
Contour Shows the taught contour (red frame in field of view).
By edit contour, parts of the search area can be masked out. The
. parts which are not relevant for this examination can removed like
Edit contour . ;
using an eraser. Masks can also be inverted.
S. also chap Function: Mask (Page 156).
Lock/ Unlock Contour: In locked status the taught contour is pro-
Lock tected against (unintentional / accidential) changing, such as modi-
fication of the teach region. Unlock to modify taught contour.

Optimization of the execution speed:

Search zone for position (yellow frame) only as large as necessary. Please note: The contour
is found as long as the center point of the pattern is inside the search area!

Search zone for angle only as large as necessary

Search zone for scale only as large as necessary

Reduce resolution to CGA instead of VGA (Attention: Global parameter, affects all detect-
ors!)

Set “accurate —fast” to fast

Increase value “Min. contrast pattern”. Take care that the relevant contours are still visible in
the display.

Increase value “Min. contrastimage”.

Use alternate reference pattern, e.g. with higher contrast, so that “Min. contrast pattern” and
“Min. contrastimage” can be increased.

Robust detection:
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« Search zone for position (yellow frame) sufficiently large?

« Search zone for angle sufficiently large?

« Search zone for scale sufficiently large?

« Contrasts for model and image suitably set? (for model visible in sample)
« Set“accurate —fast” to accurate

« Arethere several overlapping objects in the image?

« Distinctive edges available?, Re-teach if necessary.

« “Min. contrast pattern” set to a suitable value? If in the taught pattern the relevant contour
lines are not shown completely: decrease “Min. contrast pattern”. If there are too many con-
tour lines shown: increase “Min. contrast pattern”.

« “Min. contrastimage” set to a suitable value for the currentimage? If the currentimage(s) do
have a higher / lower contrast than the taught reference image /pattern please increase /
decrease the value of “Min. contrastimage” accordingly.

« Ifinthe taught pattern the relevant contour lines are not shown completely: decrease “Min.
contrast pattern”. If there are too many contour lines shown: increase “Min. contrast pat-
tern”.

« Iffound at wrong position: use more distinct sample, re-teach if necessary.

« Iftheresult value is fluctuating strongly from image to image: Take care that there are no
“false” edges taught: This can be achieved by increasing “Min. contrast pattern” or by elim-
inating those false edges by function “Edit contour”.

Parameter Angle range: Rotational direction of angle
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+180° 0°

-180°

-90°

Fig. 129: Rotational direction of angle

4.6.3.4.3 Detector Contour, tab Optimization, contour

In the “Optimization, contour” tab further settings for the edge transition and the contrast can be
made.

Contour | Optimization, cantour | Speed | Resultoffset | Multiple objects |

Min. contrast pattern Contour
1 [~]
Min, contrast image
B ) v

Edge transition

1

Fix

Fig. 130: Detector Contour, tab Optimization, contour

The following parameters can be configured in the “Optimization, contour” tab:
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Parameter

Function

Min. contrast pattern

Minimum contrast required with taught model for an edge to be detec-
ted asone.

Min. contrastimage

Minimum contrast required in currentimage for an edge to be accepted
asone.

Edge transition

« Fix
« Fix+inverted
« Flexible

The parameter “edge transition” can be used to determine the trans-
ition between object/contour and background. Select whether the con-
tour is to be detected only on the taught-in background (“Fix”), on the
taught-in and inverted background (“Fix + inverted”) or on any back-
ground (“Flexible”).

See also “Additional information:”

Auto

Automatic selection

Edge transition

Example:

A gray object is taught-in in front of a brighter background, as shown in the following figure.

i

N

| .

Fig. 131: Taught-in contour in front of a brighter background

The following table shows the results of the contour detector with the respective settings for the

edge transition.
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Settings for para-

meter “Edge trans- Bright back- Dark background Inconsistent back-
I ground ground
ition
.
A
Fix
Contour detector: Contour detector: not |Contour detector: not
OK OK OK
>
m: ey ]
Fix + inverted »Vw N ~
Contour detector: Contour detector: not
OK Contour detector: OK OK
.
Flexible ¥ N
gﬁntour detector: Contour detector: OK |Contour detector: OK

4.6.3.4.4 Detector Contour, tab Speed

With these adjustable parameters the execution speed can be influenced. The search is pro-
cessed either less detailed, that meansi it is stopped earlier and is thus quicker, or it's processed
more detailed, that means search lasts longer and is thus slower.
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Contour Optimization, contour Speed Result offset Multiple objects

Angle step

Scale step

Search levels (accurate - fast)

v Auto

¥ Auto

¥ Auto

Accordance level (accurate - fast)

[ C— —T

A|r

Fig. 132: Detector contour, tab speed

The following parameters can be configured in the “Speed” tab:

Parameter [Function
Angle step | Sensitivity of search throughout the selected angle range in degrees[°].
Scale step |Sensitivity of search throughout the selected scale range.
Search Number of search levels.
levels . ) L .
(accurate - « High value: faster =riskier (candidates may be overlooked)
fast) « Smallvalue: slower = lessrisky (all candidates)
Candidates that score less than indicated will already be rejected during the
search.
Accordance
level (accur- | » Highvalue: early rejection = quicker = riskier
ate - fast) « Smallvalue: late rejection = slower = less risky
In case of false results this value can be decreased (more accurate).
Auto Automatic selection
4.6.3.4.5 Result offset

With the Result offset, the final position of a found object can be modified. This can be usefulwhen
working with a robotic coordinate systems and needing to define a 'pick point' for example.

Settings in result offset tab:

Parameters |Functions
None Automatically determines the of the Region Of Interest or ROI.
Offset Free selectable position (graphically or by value input, e.g. for robot gripper use)
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Parameters [Functions

« X: Offsetin X- direction (ref. ROl center)
« Y:Offsetin Y- direction (ref. ROl center)
« Angle: angle offset (ref. ROl orientation)

Result offset
@ Mone
Offset

X

P il

0,00 px =

0,00 px -
Angle

P il

0,00 =

Fig. 133: Result offset

4.6.3.4.6 Detector Contour, tab Multiple objects

The “Multiple objects” function identifies objects whose contour matches the taught-in contour.
Only as many objects as specified in the parameter “Max. no. objects” will be identified and output.
The output of the object results is sorted according to the set criteria in ascending or descending
order.

Contour Optimization, contour Speed Result offset Multiple objects

+' Multiple objects

Max. no. objects Sorting criteria
(s Score :
Mo. of valid objects
- Y Sorting order
1 =Nk E ! _
Descending >

| Only output valid candidates

Fig. 134: Detector Contour, tab Multiple objects
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Itis also possible to use this function to count objects in the image. The number of objects found
can be output as a telegram. The minimum and maximum number of tolerated objects can be spe-
cified with the “No. objects” parameter. If the number of objects found is outside thisrange, the

detector resultis not OK.

The following parameters can be configured in the “Multiple objects” tab:

Parameter

Function

Max. no. objects

With the parameter “Max. no. objects”, the maximum number
of target objects can be determined.

No. of valid objects

This parameter makes it possible to check whether the number
of objects found is within a specified range. If it is within the
range, the detector result is ok, otherwise not ok.

Sorting criteria

Sorting criteria according to which objects are “pre-sorted”.

« Score Score
« Position X X-Position
« PositionY Y-Position
« Angle Angle
« Scale Scale
Sorting order Sorting order for the selected sorting criteria.

« Ascending

The values of the sorting criteria are sorted in ascending order.

« Descending

The values of the sorting criteria are sorted in descending
order.

Only output valid candidates

If this checkbox is activated, only objects whose score value is
above the set threshold (tab “Contour”) are displayed and out-
put. It can be used e.g. for parameter optimization.

4.6.3.5 Detector Contrast

This detector determines the contrast in the selected search area. Therefore all pixels inside the
search area are evaluated with its gray value and the contrast value is calculated. If the contrast
value is inside the limits set in parameter threshold the result is positive. The position of the single
bright or dark pixels here is not relevant. The contrast is just depending on the bandwidth
between darkest and brightest pixels and their quantity. Highest contrast value with 50% gray
value “0” (=black) AND 50% gray value “255” (=white).
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Alignment
Detector
Output

Result

Trigger/Image update

Detector na
1 [petektort

Count

Configure detectors and regions

Alignment Contrast

v

Detector type

o Contrast Threshold

50,00 wooo 2] M

Searchregion

Rectangle

New copy

[Mode: Config | Name: Vision

Actve

Delete Dekete al

job 1, Job1 Cyde tine: (n/a)

R 0,318 /0,58 | xovoro [oor @ © @ © © ©

Fig. 135: Detector Contrast

Settingsin tab Contrast:

Parameters |Functions
Threshold Range of contrast accepted.
min/max
Search Shape of search region can be set as Rectangle, Circle or Free shape. In mode
region Free shape “Edit search region” is active.
With Edit search region there can be masked out parts of the search area. The
Editsearch |partswhich are not relevant for this examination can be painted out like using an
region eraser. Masks can also be inverted, means that parts which are interesting can
be marked. Also see chapter: Function: Mask
Overlay
search On-/ Off of display of edited search region.
region

For newly generated detectors, all parameters are present as standard values, suitable for many

applications.
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4.6.3.5.1 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function

Color models:

RGB, Color model RGB (Page 324)
HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters
are available:

Selection color filter Color channel (default)

Color distance

Binarization

Color model

] | Switching the image between color and monochrome.

4.6.3.5.1.1 Selection color filter

The following color filters are available:
Color channel (default)

The selected color channelis used as a gray value image.
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Color channel Contrast

Color model

Selection color filter

RGEB
Color channel {default)
® Gray
Red
Green

Blue

Color channel {default)

Yelow
Cyan

Magenta

Fig. 136: Color filter, Color channel (default)

Color distance

»

VISOR® User manual

A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.

Color channel Contrast

Color model

Selection color filter

RGB

Color distance
Red

Green

(—| —

Blue

(C—| —

100,00

100,00

100,00

Color distance -

Maximum distance
3 2 255,00 S

- Inverted

4

Fig. 137: Color filter, Color distance

Parameter

Function

Red Lightness

Color channels: The color channel can be set via the slider or by entering a

Green |A
Blue |B value (default 0).
. With the selection of the pipette button and a subsequent click into the

Pipette button . . . .

image, the selected color channelis determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will

Maximum dis- . . . . .

tance exceed the maximum color distance will be black or white depending on the
setting of “Inverted”.

Inverted Inversion of the color distance image.

Binarization
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A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast

Color model Selection color filter
RGE

1

Binarization 5 11

Binarization
Red

B i [2|=n ;|0 [#
Green
1= |IB[Ny 2 2500 |2 H
Blue
() |o,m 2 25500 |2 E
Fig. 138: Color filter, Binarization
Parameter Function
Red |Hue . Lightness Determination of the color range. The color ranges can be set
Green |Saturation| A ia the slid by enteri |
Blue |Value B via the slider or by entering a value.
Inverting button The current setting is inverted when selecting the button.
With the selection of the pipette button and a subsequent click
Pipette button into the image, the selected color channelis determined auto-
matically.

4.6.3.5.2 Contrast application

In the example the presence of a metal contact is checked with a contrast detector.

VISOR® 068-14490 - 28/07/2017-11 Page 175 EN



(I SENSOPART

VISOR® User manual

fogd-gelld@o 2
[ | resat [ St |

excauton tine

Count 4

Result NPINTIVINEL,
SRIAN]

exeuton tine

Average
excauton tine

Start sensor

Trigger/Image update

owe  wome [ %]
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Contrast

Detector name Detector type Alignment
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Rectangle 3+
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Mode: Config | Name: Vision | Active job: 1, Job1. Cyde tine: (n/a)

Flash: 0.3k8/40.5M8 | X:0Y:0L:0 | DOUT

2 5 ®0 00

Fig. 139: Contrast, application example, positive result.

The presence of a shiny metal contact, in the middle of a surrounding black plastic housing, is
checked with a contrast detector. Asin this configuration contrast is pretty high, the contrast
detector delivers a high score, and in combination with alignment the whole job works reliably.

foEgd-gelE@P ?
[ | emit [ S

excauton tine

Average
excauton tine

Start sensor

Trigger/Image update

Sngle
Trgger
Continuous
Connecton mode
onine @ offine [][me T
Configure detectors and regions
Detector name Detectortype  Alignment Contrast
2 [petekort o Contrast ——
ECISIETNE)
Searchregon
Rectange 5
Edtsearchregon | (] Overly search regon
| e | e e
Mde: Confi | Name: Vison | Acivejob: 1, Jobt Cydetine: (nf) | Fash: 0.318/40.5M8 | x:0v:010 | pouT

®® 0000

Page 176 EN

VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual () SENSOPART

Fig. 140: Contrast, application example, negative result

If the same detector is placed now at a position where the metal contact is missing, itleads to a
negative result. As, between the black surrounding and the now visible black background of the
contact, the contrast value here is low.

Function detector Contrast

The dark and the bright pixels are evaluated according to the quantity and their intensity / bright-
ness.

The position of the bright or dark pixels is not relevant.
- - - - - nufu

Fig. 141: Contrast examples

100%

Evaluation method Contrast
Pattern bar graph
<10%
[ ] - {
Bl —
|
]
| |

Fig. 142: Contrast explanation

4.6.3.6 Detector Gray

With this detector in the first step is the range of accepted gray values is defined by setting the two
limit sliders of parameter “Grey level”.

In the second step the share of the search area (in %) which must be covered by pixels with the
gray value inside the definition made in step 1, is defined with the parameter “Threshold” to
achieve a positive result.
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By the respective invert function all possible combinations can be defined, also those where the
relevant gray values are only at the upper or lower border of the range of values. The position of
the respective brought or dark pixels is not relevant.

With the parameter “Overlay” pixels can be marked in a certain color as an aid to select pixels /
regions, which have a gray value inside (valid pixels), or outside (invalid pixels) the range setin
“Grey level’. In this way pixels which are not covered with the settings/ range of gray values can
be detected very easily.

4.6.3.6.1 Settings in tab Gray:

Parameters [Functions

Gfay level Range of gray values that are to be accepted
min/max
Threshold Percentage of the area, which must be in the selected gray value range
min/max
Search Shape of search region can be set as Rectangle, Circle or Free shape. In mode
region Free shape “Edit search region” is active.

Selects which pixels are to be marked in color on the screen as an adjustment
Overlay aid. “None” = no marking, or “Valid pixels” or “Invalid pixels” are marked in the

image.

With Edit search region there can be masked out parts of the search area. The
Editsearch |partswhich are not relevant for this examination can be painted out like using an
region eraser. Masks can also be inverted, means that parts which are interesting can
be marked. Also see chapter: Function: Mask

Overlay
search On-/ Off of display of edited search region.
region

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.6.2 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.
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« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function

Color models:

RGB, Color model RGB (Page 324)
HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters
are available:

Selection color filter Color channel (default)

Color distance

Binarization

Color model

111 Switching the image between color and monochrome.

4.6.3.6.2.1 Selection color filter
The following color filters are available:
Color channel (default)

The selected color channelis used as a gray value image.

Color channel Contrast
Color model Selection color filter
RGE S Color channel (default) H m

Calor channel (default)

@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 143: Color filter, Color channel (default)
Color distance

A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.
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Color channel Contrast

Color model Selection color filter
RGE + | | Color distance 5 {1l ]
Color distance
Red Maximum distance

O/ [ww (3 [ # 255,00 S

Green

(s | — P

Blue

O/ | w0

4|»

Inverted

4|

Fig. 144: Color filter, Color distance

Parameter Function
gre;jen ;lghtness Color channels: The color channel can be set via the slider or by entering a
Blue |B value (default 0).
. With the selection of the pipette button and a subsequent click into the
Pipette button . ) . .
image, the selected color channel is determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will
Maximum dis- . . ) . .
exceed the maximum color distance will be black or white depending on the
tance : « »
setting of “Inverted”.
Inverted Inversion of the color distance image.
Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast

Color model Selection color filter
RGB - Binarization 5 {1 ]
Binarization
Red

[ 0.2 2 |2s5,00 |3

Green

(B v 2 |zss00 |%

Blue

(= |00 SREE S

HOE

Fig. 145: Color filter, Binarization
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Parameter Function
Red |Hue . Lightness Determination of the color range. The color ranges can be set
Green |Saturation| A ) ) )
via the slider or by entering a value.
Blue [Value B

Inverting button

The current setting is inverted when selecting the button.

Pipette button

matically.

With the selection of the pipette button and a subsequent click
into the image, the selected color channelis determined auto-

4.6.3.6.3 Gray level application

Fle Vew Options Hep

fogd-gefd

(] [reb | Resut | Statistcs

Count 3

Dh

(I T I
D =3l =] e

Configure detectors and regions

Detector name Detector type Alignment Gray
1[Detekort o ooy v —
=) |

Treshod
(= L
e overy

Rectangle 2 [valdpiels %

Overlay search region

vew [ ooy |[ e ][ ook ][ vdewas |

Mode: Config | Name: Vison | Active job: 1, Jobt Cyde tine: (n/a)

0.00%

100.00%

R 0,318 /0,58 | xovoro [oor @ © @ © © ©

Fig. 146: Gray level, application example, positive result.

The contactis presentin search area. Shiny metal contact shows gray values > 192, that means

inside the limits of threshold = result positive.
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Fig. 147: Gray level, application example, negative result

Shiny metal contact is not present in the search area. That means average value of gray valuesin
the search area is not inside the defined threshold limits. (Not inside gray value 192-255, but
rather in range < 50). Result: negative = contact not found.

Aid to determine gray values:

By placing the cursor somewhere in the image the according X- and Y- coordinate and the gray
value (“I” = Intensity) are displayed in the status line on the screen below in the next to last field at
the right.

Function detector Gray level.
The authorised gray value range is defined by the two limits on the gray level slider.

All pixels within this gray value range and within the defined working zone (yellow frame) are
added together. The proportion of the number of all the pixels in the working zone (yellow frame)
and of the number of pixels in the authorised gray value range represents the result of this
detector.

If this result is within the limits set on the switching threshold slider, the result is positive. The pos-
ition of the gray value pixels on the screen is of no importance.

Example: (when the gray level slider is set to very dark values):

Both images produce exactly the same result with the gray level detector, as in each case 9 of the
25 pixels are detected as dark.
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Fig. 148: Gray level, example 1

If the threshold value was set to 10 in this example, the following images would produce a positive
result.

[0 CH
oy R oe BRAR
"% B, EEEEE

Fig. 149: Gray level, example 2

4.6.3.7 Detector Brightness

This detector determines the average value of the gray values in the search area. With the two
limit sliders of the parameter “Threshold” the valid range of the brightness mean value is defined.

As soon as the calculated average value is within these two limits the result is positive. The result
value is standardized to %. The position of the bright or dark pixels is not relevant. If there are pos-
ition deviations from check to check the alignment function must be used.

Settings in tab Brightness:

Parameters [Functions

Br_|ghtness Range of gray values that are to be accepted

min/max

Search Shape of search region can be set as Rectangle, Circle or Free shape. In mode
region Free shape “Edit search region” is active.

With Edit search region there can be masked out parts of the search area. The
Editsearch |partswhich are not relevant for this examination can be painted out like using an
region eraser. Masks can also be inverted, meaning parts which are interesting can be
marked. Also see chapter: Function: Mask

Overlay
search On- / Off of display of edited search region.

region

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.
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4.6.3.7.1 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function

Color models:

RGB, Color model RGB (Page 324)
HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters
are available:

Selection color filter Color channel (default)

Color distance

Binarization

Color model

] | Switching the image between color and monochrome.

4.6.3.7.1.1 Selection color filter
The following color filters are available:
Color channel (default)

The selected color channelis used as a gray value image.
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Color channel Contrast

Color model

Selection color filter

RGEB
Color channel {default)

% | | Color channel (default)

»
-
-

@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 150: Color filter, Color channel (default)
Color distance
A color is selected as reference color by specifying the color model values or by pipette. The gray

value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.

Color channel Contrast
Color model Selection color filter
RGE + | | Color distance > {1 ]
Color distance
Red Maximum distance
O/ (w0 (3 |2 255,00 =
Green
-
O/ w000 (3 Tnverted

Blue

O/ | w00

4

Fig. 151: Color filter, Color distance

Parameter Function

g?:en 'I;\lghtness Color channels: The color channel can be set via the slider or by entering a

Blue |B value (default 0).

. With the selection of the pipette button and a subsequent click into the

Pipette button . . . .

image, the selected color channelis determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will

Maximum dis- . . . . .

tance exceed the maximum color distance will be black or white depending on the
setting of “Inverted”.

Inverted Inversion of the color distance image.

Binarization
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A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast
Color model Selection color filter
RGB - Binarization 5 {1 ]

Binarization
Red

() |0 2 [zss00 (2| |2
Green
1= |IB[Ny 2 2500 |2 H
Blue
() |o,m 2 25500 |2 E
Fig. 152: Color filter, Binarization
Parameter Function
Red |Hue . Lightness Determination of the color range. The color ranges can be set
Green |Saturation| A ia the slid by enteri |
Blue |Value B via the slider or by entering a value.
Inverting button The current setting is inverted when selecting the button.
With the selection of the pipette button and a subsequent click
Pipette button into the image, the selected color channelis determined auto-
matically.

4.6.3.7.2 Brightness application

The detector Brightness calculates the average value of the gray values of all pixels within the
search area.
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execution time nfa
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F— s e |
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Rectangle 3+
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Mode: Config | Name: Vision | Active job: 1, Job1.

Cyde tme: (n/a) Flash: 0.3k8/40.5M8 | xovoro (oot @ 0 B O O O

Fig. 153: Brightness, application example, positive result.
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The contact is present within the position searched for; therefore the average value of the gray
valuesin the search area has a high score (near 100%). This means the current value is within

the requested threshold limits and the result is positive = contact present.

Fle Vew Options Hep

foEg@-gell@@o 2

= ]
| -
‘execution time nfa
Trigger /Image update:
Configure detectors and regions
— s e |

Threshold

EXSIETNE] §

Searchregion

Rectangle )

Edt search region Overlay search regon

ver ) comr [ remt ][ oser ][ ooewa )

Mode: Config | Name: Vision | Active job: 1, Job1.

Crbetme: @) | e 031805 | xovom oo @ ® © © © ©

Fig. 154: Brightness, application example, negative result.
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The contact is not present within the position searched for; therefore the average value of the
gray values in the search area delivers a low score (near 0%). This means the current value is not
within the requested threshold limits and the result is negative = contact not present.

Examples: Brightness value as average value of the gray values.

100

i

= 70

n

= 50

Fig. 155: Brightness, examples
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4.6.3.8 Detector BLOB, Introduction

The BLOB detector is used to identify and count one or more objects with some common features
like same gray value range, same area, same circumference, ...

Tab Color channel (Page 211)
Detector BLOB, tab Binarization, Absolute threshold (Page 193)
Detector BLOB, tab binarization, dynamic threshold (Page 194)
Detector BLOB, tab “Features” (Page 199)
Detector BLOB, tab sorting (Page 210)
BLOB, Introduction
« “BLOB” abbreviation for “Binary Large Object” or “Binary Labeled Object”.

« Basic function of machine vision for evaluation of connected areas/ objects in an image.
« The single objects are distinguished by simple features like: area, width, height.

-\ 4

Fig. 156: Screws 1. Binarization, 2. detected as BLOB / object
Typical applications

« Countobjects

« Differentiation / classification of objects in the image by:

« Size, area, contour

« Form, geometry

« Position, orientation

« Faceup/down
« Surface inspection
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B  Bw

1

\ AN U

|

Fig. 157: Typical applications: count, classify / sort, orientation / face up / down

BLOB, simple configuration in 3 steps

\‘}\‘}\‘

1. Binarization

Distinguish between relevant objects and background.

Detector BLOB, tab Binarization, Absolute threshold (Page 193)

Detector BLOB, tab binarization, dynamic threshold (Page 194)

2. Filtering of detected BLOBs

Filtering by different features like: area, circumference, orientation, position, ...
Detector BLOB, tab “Features” (Page 199)

3. Data output

Definition of data output telegram and sorting of results.

Detector BLOB, tab sorting (Page 210)

Telegram, Data output (Page 296)

4.6.3.8.1 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
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can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.

The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and
color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function
Color models:
Color model RGB, Color model RGB (Page 324)

HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Depending on the color space, all or part of the following color filters

are available:
Selection color filter Color channel (default)
Color distance
Binarization
111 Switching the image between color and monochrome.
4.6.3.8.1.1 Selection color filter

The following color filters are available:
Color channel (default)

The selected color channelis used as a gray value image.

Color channel Contrast
Color model Selection color filter
RGE S Color channel (default) H m

Calor channel (default)

@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 158: Color filter, Color channel (default)

Color distance
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A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.

m Contrast
Color model Selection color filter o
RGE + | | Color distance 5 {1 ]
Color distance
Red o Maximum distance
O/ | w000 (% & 255,00 2
Green
:[: 100,00 : Inverted
Blue
[ | s W T =

Fig. 159: Color filter, Color distance

Parameter Function

g(ra;jen ;lghtness Color channels: The color channel can be set via the slider or by entering a

Bue |B value (default 0).

. With the selection of the pipette button and a subsequent click into the

Pipette button . . . .

image, the selected color channel is determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will

Maximum dis- ) . ) . .

tance exceed the maximum color distance will be black or white depending on the
setting of “Inverted”.

Inverted Inversion of the color distance image.

Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast

Color model

Selection color filter

RGB

Binarization
Red

(=

Green

1=

Blue

[ — |
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Fig. 160: Color filter, Binarization

Parameter Function
Red Hue . Lightness Determination of the color range. The color ranges can be set
Green |Saturation| A ia the slid by enteri |
Blue |Value B via the slider or by entering a value.
Inverting button The current setting is inverted when selecting the button.

With the selection of the pipette button and a subsequent click
Pipette button into the image, the selected color channelis determined auto-

matically.

4.6.3.8.2 Detector BLOB, tab Binarization, Absolute threshold
In this tab all parameters for binarization of a BLOB can be set.

Binarization is the first step of BLOB processing. Itis used to distinguish relevant objects from the
background of the image, by converting the gray image into a pure black and white / binary
image.

Binarization can be done by two different binarization methods.

Binarization Features Sorting

Absolute threshold S Boundary BLOBs

Search region
Gray value range —

(== |o 4 100 | NEs Rectange

1|r
4r

Edit search region

Overlay
Valid BLOBs >

Histogram

Fig. 161: Detector BLOB, tab Binarization

In the first combobox the threshold method for binarization is selected.

Parameter Function
Absolute threshold Binarization threshold is set to an absolute gray value in range of O ..
255.
Threshold is automatically set to an statistically optimised position in
Dynamic threshold order to distinguish between fore- and background.
Detector BLOB, tab binarization, dynamic threshold (Page 194)

Parameters with selection “Absolute Threshold”

VISOR® 068-14490 - 28/07/2017-11 Page 193 EN



(I SENSOPA

VISOR® User manual

RT

Parameter

Function

Absolute threshold

Setting the upper and lower limit defines the range of valid gray val-
ues of pixels belonging to the BLOB.

Gray value range

Adjusting the upper and lower limit of gray values for binarization /
valid for the BLOB.

With the “Invert button” (default: red/green/red) the logic of detec-

Invert button tion can be inverted. This way the relevant range can be included or
excluded.
With a click to the “Pipette button” the cursor changes into a pipette
symbol. By moving the cursor and clicking to any position (pixel)
Pipette button inside the image the gray value of this pixel is taken and the limits of

“Absolute threshold” are set to +/- 10 gray values of the gray value
of this pixel (values clipped at 0 or 255).

Boundary BLOB's, Overl

ay and Histogram

Parameter Function
Selected BLOBs (objects) are considered, if they are fulfilling the
BLOB- /filter- criteria, even if they are not completely positioned
within the yellow search region.

Boundary BLOBs Please note: BLOBs are also considered as Boundary BLOBs if they

are touching a zone masked with the “Edit search region / Function:
Mask” (even masked zones inside the image / search region).
Detector BLOB, Boundary BLOBs (Page 195)

Search region

Search region can be set to: “Rectangle”, “Circle” or “Free shape”.
In mode “Free shape” the function “Edit search region” is active.

Edit search region

Using the “Edit search region” button the dialog window to edit the
search region can be opened. Function: Mask (Page 156)

“Valid BLOBs”: all valid BLOBs which fulffill the filter criteria are
marked in green. With this selection invalid BLOBs are marked in
red.

Overlay BLOBs “BLOB contour”: all valid BLOBS (all BLOBs fuffilling the filter criteria)
are marked with a green contour line. With this selection invalid
BLOBs are not marked.
. The Histogram button opens the Histogram window for the BLOB.
Histogram

Detector BLOB, tab Binarization, Histogram (Page 198)

4.6.3.8.3 Detector BLOB, tab binarization, dynamic threshold

In this tab all parameters for

binarization with dynamic threshold can be set. The dynamic

threshold can be used if BLOBs / objects and background do have clearly different gray value
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ranges, and illumination conditions are changing uniformly over the whole image.

If the brightness of the image changes uniformly, with the dynamic threshold limits are readjusted
automatically. (With absolute threshold those limits must be readjusted manually.)

Please note:

« The Dynamicthreshold is newly calculated with each new image / evaluation.
« Please consider that fluctuating illumination, surface- reflectivity, etc. may influence the result!

Binarization Features Sorting

Dynamic threshold S Boundary BLOBs
Search region
Polarity Gray value range e —
3l -
Darkobjects | ¥ ||0 123 Rectangle -

ait search region

Threshold correction factor
0,00

4|p

Overlay

BLOE contour -

Histogram

Fig. 162: Detector BLOB, tab Binarization, Dynamic threshold

Parameters with selection “Dynamic Threshold”

Parameter Function

Dynamic threshold is automatically set to an statistically optimised

Dynamicthreshold position in order to distinguish between fore- and background.

Definition if BLOB is brighter or darker compared to the back-

Polarity ground

Gray value range Adjusted limits of gray values for binarization.

With the Threshold correction factor the above automatically cal-
culated binarization threshold can be moved / manipulated either
towards the foreground- or background- brightness.

Threshold correction
factor

For illustration of the dynamic threshold see also: Detector BLOB, tab Binarization, Histogram
(Page 198).
4.6.3.8.3.1 Detector BLOB, Boundary BLOBs

If the checkbox “Boundary BLOBs” is active, the selected BLOBs (objects) are considered, even if
they are not completely positioned within the yellow search region. (Of course they have to fulffill
the BLOB- /filter- criteria anyway).

Please note:
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« BLOBsare also considered as Boundary BLOBs if they are touching a zone masked with the
“Edit search region / Function: Mask” (even if masked zones are inside the image / search
region).

Example 1: Boundary BLOBs, touching outer search region.

a X
File View Options Help
fogd-geglli@Q 2
seup [ | resur [ seics |
E . 100.00%
1‘ " -
p R e
Start sensor \ : "
‘Trigger/Image update 1
Single . =
Tigger
Contruons
vome | (D))l -] [
Configure detectors and regions
Detector name Detectortype
1 [petectort, > o
Jr— ange ‘Search region
= =
Nev | comw |[ Reet ][ odetr ][ odeica Foeg
Mode: Config | Name: Vison | Active job: 1, Jobt Cyde tine: (n/a) Fash: 2.2k8/40.5M8 | xovomo bour @ @D B O @O O

Fig. 163: Boundary BLOB example 1/1: BLOB is touching outer yellow search region, it is not con-
sidered as valid BLOB as setting “Boundary BLOBs” is NOT active.
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Count 4
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Or_ 3ECICw]] s
i ——

0.00%

100.00%
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et o ae
Groyve
=== FHx EEF
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Rectange

Edit search regio

Overlay

Fig. 164: Boundary BLOB example 1/2: BLOB is touching outer yellow search region, butit is con-
sidered as valid BLOB, as setting “Boundary BLOBs” is ACTIVE now!

Example 2, Boundary BLOBs, touching inner “Mask” region.

J0E-A

(==

JL e ]

Fig. 165: Boundary BLOB example 2/1: BLOBs are touching inner yellow “Mask” regions, they
are not considered as valid BLOBs, as setting “Boundary BLOBs” is NOT active.
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Fig. 166: Boundary BLOB example 2/2: BLOBs are touching inner yellow “Mask” regions, but
they are considered as valid BLOBs yet, as setting “Boundary BLOBs” is ACTIVE now!

4.6.3.8.3.2 Detector BLOB, tab Binarization, Histogram

In this window the Histogram of the gray values inside the yellow ROI, and the chosen thresholds
are shown. In the here shown example there are clear maxima for fore- and background. The bin-
arization threshold is adjusted to approx. the center in between.

Fig. 167: Detector BLOB, tab Binarization, Histogram
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4.6.3.8.4 Detector BLOB, tab

In this tab, the features/filter criteria to

(B SENSOPART

“Features”

distinguish between valid and invalid BLOBs/objects can

be defined. Only the valid BLOBs are processed further, e.g. for data output.

Example: If the feature “Area” is setto arange of 100 ... 150 (pixel), only BLOBs with an area
within this range are considered as valid (green).

Binarization Features Sorting

Number = |[:
Area - | (=== |0

Mot selected -

SRR W2~
px 2! |z07200px 13| 1 |@| ¥

- -

Fig. 168: Detector BLOB, tab Features

The following parameters can be configured in the “Features” tab:

Parameter

Function

Number

Additionally to the features used for filtering the BLOBs,
the number of existing and valid BLOBs can be checked.
For this purpose the lower and upper limit of accepted
BLOBs (max. 10.000) is determined.

« Detector result positive: Number of valid (filtered)
BLOBs is within the range of “Number”.

« Detector result negative: Number of valid (filtered)
BLOBs is outside the range of “Number”.

If the number of BLOBs is outside the defined limits, the
detector result is negative, although valid BLOBs are
marked in green.

If the detector counts more than 10.000 BLOBs (max-
imum), the detector result is negative and no further cal-
culations are performed.

Please note: Defect detection via number = 0.

Invert button

With the “Invert button” (default: red/green/red) the logic
of detection can be inverted. This way the relevant range
can be included or excluded.

Pipette- button (Number)

By clicking this symbol, the lower and upper limit of “Num-
ber” are set to exactly the found number of BLOBs in the

VISOR® 068-14490 - 28/07/2017-11
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Parameter

Function

image.

Pipette- button (Feature)

By clicking on the “Pipette button”, the cursor changes into
a pipette symbol. By moving the cursor and clicking to any
position (pixel) inside a valid (green) BLOB, the limits of
the selected feature are adjusted automatically to +/-10%
of the value of the selected BLOB.

Example: With selected feature “Area” and clicking with
Pipette active on any pixel inside the BLOB , the lower and
upper limit of area is set to +/-10% of the found number of
pixels of the selected BLOB.

Checkbox (Default: Active)

« Active: Feature is calculated, filtered (limits
adjustable), and available for data output.

« Inactive: Feature is calculated, but NOT filtered, butis
available for data output.

List of features / first level: BLOB type / Geometric Model

The features of the first level (Area, Area incl. holes, Contour length, ...) are calculated directly
from the BLOB data, i.e. the pixels belonging to the BLOB. For further features, a geometric
model is first fitted to the data via a best-fit line. Then the features are based on this model and not
directly on the pixels belonging to the BLOB.

Feature Function
Area of the BLOB, without holes, in pixels. Cor-
Area responds to the number of pixels belonging to the

BLOB.

Area (incl. holes)

Area of the BLOB, including holes, in pixels. Cor-
responds to the number of pixels within the outer
contour.

Contour length

Number of pixels of outer contour of the BLOB.

Compactness of BLOB (Circle =1, all other >1)
The stronger the shape of the BLOB deviates from

Compactness anideal circle the larger the value of compactness
willbe. Range of slider: 1-100 (clipped at 100,
BLOBs with higher values are marked as invalid)
Center of gravity X X- coordinate of center of gravity of BLOB

Ifin the setup “Job” the calibration is activated, the
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Feature Function

value can also be output in world coordinates, e.g.
milimeters.

Y- coordinate of center of gravity of BLOB
If in the setup “Job” the calibration is activated, the

Center of gravity Y value can also be output in world coordinates, e.g.
millimeters.
BLOB type / Function

Geometric Model

Some features are calculated based on a given geometric model, e.g. eccentricity is based on
an ellipse fit to the object

Enclosing rectangle parallel to Y- axis and X- axis.
Outliers are not eliminated.

Rectangle, paraxial (R1)

Enclosing rectangle with smallest area. Outliers are

not eliminated.
Rectangle, min. area (R2)

Circle-fit, not enclosing, outlier correction (robust

inst outl
Cirdle, fit (C1) against outliers)

Equivalent ellipse, based on moments of area.

Ellipse, equivalent (E1)

List of features / second level: BLOB type parameter

Possibility of
value output in
world coordin-
ates [mm] when
calibration is

Feature Relevant for Function

activated
X- coordinate of the cen-
Center X R1,R2,C1,E1 ter of the fitted, geometric v
element (rectangle,
ellipse)
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Feature

Relevant for

Function

Possibility of
value output in
world coordin-
ates [mm] when
calibration is
activated

CenterY

R1,R2,C1, E1

Y- coordinate of the cen-
ter of the fitted, geometric

element (rectangle,
ellipse)

Width

R1,R2, E1

Width of geometric ele-
ment. Width =0, width =

height.

The orientation is
choosen in a way that
width is always bigger
than height.
(Exception: R1, Rect-
angle, paraxial: Width

always in horizontal ori-
entation = parallel to X-

axis)

Height

R1,R2, E1

Height of geometric ele-
ment. Height2 0, height <

width.

The orientation is
choosen in a way that
width is always bigger
than height.
(Exception: R1, Rect-

angle, paraxial: Height

always in vertical ori-

entation = parallel to Y-

axis)

Angle (180)

R2,E1

Orientation of width (long
axis) of object in degrees
(range:-90 ... +90°, 0° =
east, counterclockwise).
See also: Feature Angle

(Page 204)
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Feature

Relevant for

Function

Possibility of
value output in
world coordin-
ates [mm] when
calibration is
activated

Angle (360)

R2,E1

Orientation of width of
objectin degrees (range:
-180 ... +180°, 0° = east,
counterclockwise).

See also: Feature Angle
(Page 204)

Axial ratio

E1

Ratio long / short axis
(a/b)

Face up/down, area

E1

Face up/down dis-
crimination, based on
area, indicated by sign.
See also: Face up/Face
down, area or contour
(Page 210)

Radius

C1

Specifies the radius of the
fitted circle.

Deviation, in

C1

Indicates the largest devi-
ation between the BLOB
contour and the contour
of the geometric element
(deviation into the fitted
circle).

See also: Feature Devi-
ation (Page 206)

Deviation, out

C1

Indicates the largest devi-
ation between the BLOB
contour and the contour
of the geometric element
(deviation out of the fitted
circle).

See also: Feature Devi-
ation (Page 206)

Deviation, mean

C1

Indicates the mean of the
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Possibility of
value output in
world coordin-
ates [mm] when
calibration is
activated

Feature Relevant for Function

absolute “in” and “out”
deviation values between
the BLOB contour and
the contour of the geo-
metric element.

See also: Feature Devi-
ation (Page 206)

Feature Angle

With the feature “Angle (180)” and “Angle (360)”, the orientation of the object can be determined.
The angle always indicates the orientation of the width axis (width is the longest side of an object).
The angles are specified in [degrees °].

The “Angle (180)” feature has a rotational range of -90° to +90°, as shown in the following figure.

+90° AN

+/-0°

-90°

Fig. 169: Rotational direction of “Angle 180”

The “Angle (360)” feature depends on the selected geometric model (e.g. E1 Ellipse, R2 Rect-
angle min. area, etc). It has a rotational range of -180° to +180°, as shown in the following figure.
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+90° AN\

%80" +/-0°
-180°

-90°

Fig. 170: Rotational direction of “Angle 360"

In contrast to the “Angle (180)” feature, in the “Angle (360)” feature the orientation of the width
axis is set depending on a vector. This vector indicates the direction to the contour point with the
longest distance to the center and the orientation (180°) of the vector point to the same side.
Whether an object lies in half plane (-90° ... +90°) or in half plane (-180°...-90°; 90°...180°) is
determined by the half plane in which the vector lies. The following figures show two examples of

the angle determination of the feature “Angle (360)”.

vector

. Vector to
™., object contour point with
longest distance to centre

+-0°

L ."",. Center of geometric model
(here: E1ellipse)

90° [ Angle 360)=+45" |

Fig. 171: Example 1: Angle (360) = +45°
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+90°

Vector to
object contour point with

longest distance to center i
3 . Orientation (180°)-

vector
+180°

< +-0°
-180°

“. Center of geometric model
(here: E1 ellipse)

-90° Angle (360)= -135°

Fig. 172: Example 2: Angle (360) =-135°

Feature Deviation

The deviation feature calculates measures that quantitatively describe the deviation of the actual
object from the fitted model. The features “Deviation, in”, “Deviation, out” and “Deviation, mean”
assess indentations and protruding elements of the BLOB/object contour. The deviation values
always refer to the fitted circle. Allindentations into the fitted circle are “Deviation, in”. All elements
which protrude out of the fitted circle are determined by the feature “Deviation, out”. The ori-
entation directions of the features are shown in the following figure.
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Deviation, out

Deviation, in

Fig. 173: Orientation direction “Deviation, in” and “Deviation, out”

In the “Result” tab of the VISOR® vision sensor software, the value of the largest “Deviation, in”
and “Deviation, out” is displayed for each fitted circle (if active).

The “Deviation, mean” feature indicates the mean of the absolute deviation values to all positions,
i.e. to all pixels, of the fitted circle.

Example: Deviation, mean

Jagged elements are checked by the feature “Deviation, mean”, see figure “Deviation, mean”.
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Mode: Name: Actve job: 1, Job1 Cyde tme: (n/a) Fash: 2218/ — [xovoro(ooer @ D O O O O

Fig. 174: Deviation, mean

The “Deviation, mean” feature calculates all deviations from the circle-fit (green) to the contour of
the object/BLOB (cyan) per pixel of the fitted circle inwards and outwards. The following figure
shows a zoomed-out section of the circle number “2” from the previous figure. The red arrows
indicate the deviations per pixel of the fitted circle to the BLOB contour. The amounts of all determ-
ined values are averaged and form the result of the “Deviation, mean” feature.

Fig. 175: Deviation, mean: Circle 2 zoomed

Example: Deviation, in and Deviation, out

Six circles with different indentations and protruding elements are to be examined for the features
“Deviation, in” and “Deviation, out”. In order to improve the presentation, “BLOB contour” is selec-
ted in the “Binarization” tab of the “BLOB” detector. Now the detector marks the contours of all
circles in the search field in cyan.

Inthe “Features” tab, the features:
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« “C1Circle, fit” (first-level feature), “Deviation, in” (second-level feature)
« “C1Circle, fit” (first-level feature), “Deviation, out” (second-level feature)
« “C1Circle, fit” (first-level feature), “Deviation, mean” (second-level feature)

are selected.

Now the results of the features per circle can be read in the “Result” tab, see also the following fig-
ure. (Please note: The results can be assigned to the circles by moving the mouse over the circles
in the field of view.)

- a X
fodd-de @ P 2
- ' @ @ -~ -
—— Number of BLOBS |6

4| 192311 -28.1508 0.371233
‘Trigger Image update 5/3.31863 -0.144%66 416737
_— 6 459287 265937 419503

Connection mode:

® offine Sl L=< Play > 1] . .
Configure detectors and regions
Detector name Detector type  Alignment Bnarizaton | Festures | Sortng
1 etectors o B0 v = = w7
Number (=D . 2] [ i JEdl
C1Deviation, in - | i) [<0ss0pxs] [000px |3 B[ 2| ¥
Cioevaton, ot - | (EEEER(EED [000mx 12 (w0900 [2] M2 ¥
C10evaton, mean - | (EQEEED [000mx 12 [e5570x [2] M2 ¥
Not selected — —
New copy Reset Delete Deleteal
Mode: o= Actveobs 1,361 Crdetme: () | Pt 2208/ |xovoro o @ © © © © ©

» o«

Fig. 176: “Deviation, in”, “Deviation, out” and “Deviation, mean” results

The figure below serves to allocate and interpret the results from the screenshot above.

1] P

. Deviation, out

~¥ Deviation, out

Deviation, in -0,14647px Deviation, in -0,140359px Deviation, in -0,144966px
Deviation, out 0,131716px Deviation, out 11,9917px Deviation, out 41,6737px
Deviation, mean 0,0421967px Deviation, mean 0,312535px Deviation, mean 3,31863px

. Deviation, out

Deviatio
3 __—
Deviation, in -12,3656px Deviation, in -28,1508px Deviation, in -26,5937px
Deviation, out 0,373201px Deviation, out 0,371233px Deviation, out 41,9903px
| Deviation, mean 0,537163px Deviation, mean 1,92311px Deviation, mean 4,54267px
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Fig. 177: Interpretation of results: “Deviation, in”, “Deviation, out” and “Deviation, mean”
Feature Face up / Face down

“Face up/down, area” and “Face up/down, contour” assess the symmetry of the BLOB with
respect to an axis determined by the center and the orientation of the BLOB. If a BLOB is fully sym-
metric with respect to this line the result value will be 0 otherwise it will deviate from 0. The sign of
the value indicates whether the side to the left or right is “stronger”.

“Face up/down, area”’and “Face up/down, contour” can be used e.g. for distinguishing between
face up and face down position of an object as necessary in pick-and-place applications or with

vibratory feeders.

The leftimage displays the target object face down. The thresholds are chosen in a way that this
position is considered OK. The image in the middle shows the same object face up and is con-
sidered not OK. The rightimage displays both objects in the image and only the one with face up is
considered OK.

Fig. 178: Face up / Face down, area or contour

« “Face up/down, area” takes each pixel belonging to the BLOB into account for the cal-
culation.

« “Face up/down, contour” only takes the pixels belonging to the BLOB’s contour into account.

This method can be used, if e.g. the object inside the contour varies or is subject to changes due
to reflections or other environmental influences.

The axis used for the calculation is determined by the center and the rotation angle (360°) of the
BLOB. Thus these values are dependent of the geometric model for the BLOB that has been
chosen (e.g. smallest enclosing rectangle (rectangle 2) or equivalent ellipse (ellipse 1)).

The geometric model has to be chosen in a way that its orientation (360°) returns a stable and
unambiguous value. Thus highly symmetric objects (e.g. perfect rectangles, circles, squares or
point-symmetric objects) cannot be reliably evaluated with this method. For objects where the
smallest enclosing rectangle (rectangle 2) returns an unambiguous orientation angle, e.g. “L"-
shaped geometries or right-angled triangles, the ellipse model might return better results.

4.6.3.8.5 Detector BLOB, tab sorting

The features that have been defined in the tab features Detector BLOB, tab “Features” (Page
199) are calculated for each individual BLOB. For each BLOB the results of these calculations will
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be sent to the PLC or computer, if this feature is defined as a telegram Telegram, Data output
(Page 296).The sequence of these results is defined in the tab “Sorting”.

If e.g. the feature “Center of gravity Y” is calculated and there are 5 BLOBs in the image, the tele-
gram comprises the results of all 5 BLOBs. If sorting criterium “Area” and order “Descending” are
selected, the result (here: Center of gravity Y) of the BLOB with the largest area will be trans-
mitted first.

Binarization Features Sorting

Sorting criteria

Area T

Sorting order

4

Descending

Fig. 179: Detector BLOB, tab Sorting
Settings in tab Sorting

Parameter Function

Sorting criteria |As a sorting criteria any feature explained in tab “Features” can be selected.

Order Sorting order “Descending” or “Ascending”.

4.6.3.9 Detector Caliper

With this detector you can control the dimensional accuracy of an object.
Tab Color channel (Page 211)

Detector Caliper, tab Probe (Page 214)

Detector caliper, tab “Distance” (Page 215)

Detector caliper, tab “Optimization” (Page 216)

Caliper results / Histogram display (Page 218)

4.6.3.9.1 Tab Color channel

In the color channel tab, a color image (3 channel) can be converted to a gray value image (1
channel). In contrast to the gray value image of a monochrome VISOR® vision sensor, contrasts
can be significantly increased. The highlighting of a color can be set individually for each detector.
Thus, the flexibility compared to the use of optical color filters is significantly higher.
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The image displayed is dependent on the selected detector.

« Color detectors: Display always colored.

« Object detectors: Monochrome image, display dependent upon selected color model and

color channels.

The following parameters can be configured in the Color channel tab:

Parameter Function
Color models:
Color model RGB, Color model RGB (Page 324)

HSV, Color model HSV (Page 325)
LAB, Color model LAB (Page 325)

Selection color filter

Depending on the color space, all or part of the following color filters
are available:

Color channel (default)

Color distance

Binarization

Switching the image between color and monochrome.

4.6.3.9.1.1 Selection color filter

The following color filters are available:

Color channel (default)

The selected color channelis used as a gray value image.

Color channel Contrast

Color model

Selection color filter

RGB
Color channel {default)
® Gray
Red
Green

Blue

Color channel {default)

i
-
-

ellow
Cyan

Magenta

Fig. 180: Color filter, Color channel (default)

Color distance
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A color is selected as reference color by specifying the color model values or by pipette. The gray
value image indicates the distance of each pixel to this reference color. Typical application: Seg-
mentation of characters for OCR.

Color channel Contrast
Color model Selection color filter
RGE + | | Color distance 5 {1 ]
Color distance
Red Maximum distance
O/ |wom 3] [ & 25500 f%
Green
-
:[: 100,00 - Inverted

Blue

O/ |wo» [

Fig. 181: Color filter, Color distance

Parameter Function

g(ra;jen ;lghtness Color channels: The color channel can be set via the slider or by entering a

Bue |B value (default 0).

. With the selection of the pipette button and a subsequent click into the

Pipette button . . . .

image, the selected color channel is determined automatically.
. . Distance of the current color versus the taught-in color. Colors that will

Maximum dis- ) . ) . .

tance exceed the maximum color distance will be black or white depending on the
setting of “Inverted”.

Inverted Inversion of the color distance image.

Binarization

A color range is selected. All pixels within this color range become white. Pixels with deviating
color values become black.

Color channel Contrast
Color model Selection color filter
RGB - Binarization > {1 ]

Binarization

Red

1= |Bi% SEEE
Green

(B 0.0 || |50 |=

Blue

(=) |0 = 255,00 (%

O

Fig. 182: Color filter, Binarization
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Parameter Function
Red |Hue . Lightness Determination of the color range. The color ranges can be set
Green |Saturation| A ia the slid by enteri |
Blue |Value B via the slider or by entering a value.
Inverting button The current setting is inverted when selecting the button.
With the selection of the pipette button and a subsequent click
Pipette button into the image, the selected color channelis determined auto-
matically.

4.6.3.9.2 Detector Caliper, tab Probe

In this tab all parameters of the probe(s) can be set and the result/ histogram display can be
accessed.

Probe Distance Optimization

Probe type Probe settings

F
— l— | ¥

Edge strength

4] ) | 11,00 =

Smaoaothing
Yy
A/ (soopx (3
Transition Search stripes
— = =

Results

Fig. 183: Detector Caliper, tab Probe

Parameter (Function

Selection of Probe type:

« One probe, both sides

Probe type Y [

« One probe, one side
—

« Two probes, antiparallel (opposite direction)
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Parameter [Function
—+ +
« Two probes, same direction
—+ —+
Edge .
strength Edge strength / contrast above which an edge should be detected as an edge
Edges are smoothed in search direction.
With higher values blurred or not to the search direction perpendicular edges are
detected more reliably. Also tightly located bright-dark-bright or dark-bright- dark
Smoothing [transitions can be eliminated. This way you can fade-out scratches or other dis-
turbing edges.
Via the Result button the effects for smoothing can be monitored in the histogram
window.
Selection between:
o Light— dark
—
Transition | ¢ Dark— light
—
« Bothdirections (light-dark and dark-light transition)
—
Number of parallel search stripes into which the width of the search zone is to be
Search divided. Edge detection is processed in each search stripe over the whole width.
stripes The bigger the number of search stripes, the more probable the very first edge will
be found. (Finer detection - longer execution time).
Results Opensresult and histogram display

4.6.3.9.3 Detector caliper, tab “Distance”

In this tab all parameters of the searched for distance can be set.
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Probe Distance Optimization

Distance

es=r—) [oooex (3 o o B

Distance Mode

R Iy
Maximum  w

Fig. 184: Detector caliper, tab distance

Parameter [Function

Distance in pixels, with two limits for tolerance band

Distance Blue bar: current distance value
For each search stripe one touching point is calculated. If the number of search
stripes >1 there a different possibilities how the final result is calculated.
« Maximum: The touching point which represents the longest distance is selec-
ted.
Distance « Minimum: The touching point which represents the smallest distance is selec-
mode ted.

« Mean (Average): All touching points are arithmetically averaged. If there are
outliers these are also used for the calculation, and do influence the result.

« Median: The values of the touching point are sorted ascending and the middle
(central) value in the list is chosen. Outliers do not influence the result.

4.6.3.9.4 Detector caliper, tab “Optimization”

In the “Optimization” tab, further settings for optimizing the edge detection can be made. The fol-
lowing figure shows the “Optimization” tab.

Probe Distance Optimization

Interpolation

accurate ¥

Fig. 185: Detector caliper, “Optimization” tab
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The following parameters can be configured in the “Optimization” tab:

Parameter Function
. The calculation of the edge position can be performed either with sub-
Interpolation . . .
pixel accuracy (up to 1/10 pixels) or with simple accuracy.
« Accurate Subpixel accuracy
Simple accuracy: This setting partly provides calculations which are
o Fast
over 50% faster.
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4.6.3.9.5 Caliper results / Histogram display

Probe1

Edge strength
100

-100
- | |fit = +
Selected probe
1 Y
Selected search stripe
2 > [¥ Winner

Fig. 186: Caliper results/ Histogram display

Parameter Function

Image of probe (x) with:

Probe (x) . Greenline: detected overall result edge
« Green crosses: detected edge transition per search ray
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Parameter Function

« Lightblue zone: display of “Selected search ray”

Histogram with:

« Blueline: contrast gradientin image, depending on “Selected
search ray”

Edge strength
« Redline: required contrast for edge detection (Threshold)
« Lightblue line: detected edge transition, depending on “Selec-
ted searchray”
Fit, “+”, “-” Fit or zoom of “edge strength” histogram

Selection of search stripe to be displayed in “Probe (x)” image

« Winner: winner search stripe (depending on settings in

Selected search stripe _ )
“Distance/Distance mode”)

« “1,2,..” Number of search stripe

4.6.3.10 Detector Barcode

4.6.3.10.1 Detector Barcode, tab Code

Code Ref, string Quality Lines Structure

Bar code type Decoded string length

EAN 13 s 512 = Check character
Min. number of codes Mumber of characters

L E =

-

Max. number of codes

1 s Mo-read string
Paolarity

=} KEINE_LESUING

Dark on light =

Fig. 187: Detector Barcode, tab Code
Settings in tab Code

Parameters [Functions

E?);code Select here the type of barcode to be read with the Code reader.
Max. Length of a barcode. If contents of code are longer than this value, the rest
Decoded

will be cut off. If more than one code is read by this detector, this value has to be

string length set for the longest code.
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Parameters |Functions
This setting activates the processing for a check character in case it is part of the
Checkchar- |code. Barcodes with check characters are e.g. Code 39, Codabar, 25 Industrial
acter or 25 Interleaved. If this setting is not activated, the check character will be given
out with the normal result string.
Min. num- Minimum number of codes to be read inside the search area.
ber of codes
Max. num-  |Maximum number of codes to be read inside the search area. If this value is set
ber of codes [higher than necessary, the reading time may increase slightly.
Number of expected characters in the barcode. Codes with a different number of
characters are ignored. If the number of characters of the code is known, this
Number of |checkincreases the detection.
characters |If codes with a certain number of characters are to be found under several
codes, then the parameter “Max. number of codes” is to be set to a higher value
than the number of searched codes.
No-read Specifies the text, which is given out over the interfaces in case of non successful
string reading.
Polarity Specifies printing of code “black on white” or “white on black”.

For newly generated detectors, all parameters are present as standard values, suitable for many

applications.

Optimisation:

Execution speed:

« Search zone for position (yellow frame) only as large as necessary

Robust detection:

« Search zone for position (yellow frame) sufficiently large?

« Contrasts for model and image suitably set? (for model visible in sample)

« Arethresholds set correctly?
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4.6.3.10.2 Detector Barcode, tab Reference string

Code Ref. string

¥ Ref, string

Ref. string

Quality Lines Structure

Add expression | | Teach ref. string

Fig. 188: Detector Barcode, tab Reference string

Settings in tab Reference String

Parameters |Functions

Compare Activates verification of contents of the result information. The verification is done

string by using of regular expressions.

This text or regular expression is taken for verification. Here can be entered char-
acters or regular expressions.

Ref. string  |If codes with a certain reference string are to be found under several codes, then
the parameter “Max. number of codes” in the “Code” tab is to be set to a higher
value than the number of searched codes.

gg: expres- Opens a list with examples for regular expressions.

Teachref. [Readsthe code under the code reader and takes the contents of this code as a

string reference string. This text can be changed later.

For newly generated detectors, all parameters are preset as standard values, suitable for many

applications.

Examples for reference strings specified by regular expressions:

Reference . Example for
. Hit -

string hit

123 String containing 123 01234

\A123 String beginning with 123 1234

123\Z String ending by 123 0123
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Reference . Example for
i Hit .

string hit

\A123\Z String matching exactly 123 123

[123] String containing one of the characters 33

[123}(2} gtrlng containing sequence of the characters of length 23

[12]|[34] String containing a character of one of both groups 4

Most important elements of regular expressions:
A or \AAMatches start of string

$ or\ZMatches end of string (a trailing newline is allowed)
.Matches any character except newline

[...]Matches any character listed in the brackets. If the first character isa ', this matches any char-
acter except those in the list. You can use the '-' character as in '[A-Z0-9]' to select character
ranges. Other characters lose their special meaning in brackets, except'\'.

*Allows 0 or more repetitions of preceding literal or group
+Allows 1 or more repetitions

?Allows 0 or 1 repetitions

{n,m}Allows n to m repetitions

{n}Allows exactly 'n' repetitions

|Separates alternative search expressions

4.6.3.10.3 Detector Barcode, tab Quality

Code Ref. string Quality Lines Structure

Quality type hreshold
Off s

4

Quality result type

Numeric H

Fig. 189: Detector Barcode, tab Quality
Settings in tab Quality
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Parameters |Functions
Evaluation of printing quality according to international standard ISO/IEC 15416.
In order to achieve an evaluation according to the norm, there are defined min-
imum requirements for the size of the code inside the cameraimage (resolution)
and mounting of camera and illumination. These requirements are specified
inside the norm.
For simple 1D Barcodes, the rating of printing quality is combined in a total of
eight elements:
Q1 Overall
Q2 Notused
Q3 Not used
Q4 Decode
Q5 Symbol Contrast
Q6 Minimal Reflectance
Q7 Minimal Edge contrast
Q8 Modulation
Q9 Defects
Q10 Decodability
Q11 Additional Requirements
“Overall’ is rating the total quality, the further elements give information about
Quality type possible reasons for a reduced quality.

Inside ISO/IEC 15416 there is a list with common defects and their influence to
the single grades.

The single quality grades are defined as follows:

“Overall” is the minimum value of all other grades.

“Decode” has value 4 when the code was read and value 0 when the code was
not read. “Symbol contrast” is the difference between minimum and maximum
reflexion value of grayscale, better contrast gives better grading.

“Minimal reflectance” is set to 4 if the lowest reflectance value in the scan reflect-
ance profile is lower or equal to 0.5 of the maximal reflectance value. Otherwise a
value of 0 is assigned.

“Edge contrast” is the contrast between any two adjacent elements, either bar-
to-space or space-to-bar. The “minimal edge contrast” grades the minimum of
the edge contrast values measured in the reflectance profile.

“Modulation” indicates how strong the amplitudes of the bar code elements are.
Big amplitudes make the assignment of the elements to bars or spaces more cer-
tain, resulting in a high modulation grade.

“Defects” is a grading of reflectance irregularities found within elements and
quiet zones. “Decodability” grade reflects deviations of the element widths from
the nominal widths defined for the corresponding symbology.

“Additional requirements” are bar code symbology specific requirements: mostly
regarding the required quiet zones, but sometimes it can be also related to
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Parameters

Functions

wide/narrow ratio, inter character gaps, guarding patterns or further symbology
specific characteristics.
For composite codes, the rating has 24 grades:

OVERALL:

Q1 Overall

Q2 Overall Linear

Q3 Overall Composite

LINEAR:

Q4 Decode

Q5 Symbol Contrast

Q6 Minimal Reflectance

Q7 Minimal Edge contrast

Q8 Modulation

Q9 Defects

Q10 Decodability

Q11 Additional Requirements

COMPOSITE:
Q12 Decode
Q13 Rap Overall

COMPOSITE RAP:

Q14 Contrast

Q15 Minimal Reflectance
Q16 Minimal Edge Contrast
Q17 Modulation

Q18 Defects

Q19 Decodability

Q20 Codeword Yield

Q21 Unused Error Correction
Q22 Modulation

Q23 Decodability

Q24 Defects

The “overall’ grade in the group OVERALL is the final symbol grade to be repor-
ted. Itis just the lower from the other two in the group: “overall linear” and “overall
composite”, which are the overall grades of the linear and the composite sub sym-
bols, respectively. The other two groups, “LINEAR” and “COMPOSITE”, contain
the corresponding individual grades for both sub symbols, and give information
for possible causes for poor quality of the symbol. The gradesin the “LINEAR”
group correspond to those for the simple 1D bar code case, described above.
The grades in the “COMPOSITE” group correspond to the grades for a PDF 417
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Parameters [Functions

data code symbol, where “rap overall’ is called after the specific, so-called RAP,
start/stop pattern of Composite symbols. Additionally, the sub group
“COMPOSITE RAP” expands the individual grades for the reflectance profile of
the RAP patterns. The RAP grades are consistent with the grades for the simple
1D bar code case explained above.

There are existing two possibilities, to display quality parameters. Both are
according to the norm. The grades can be given in values from Ato F or from 4 to
0. Aand 4 are the best possible grades. This setting determines how the grades
Qualityres- |should be displayed. It affects the display on screen as well as the output over the
ulttype interfaces.

The assignment is the following:

ABCDF

43210

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.
4.6.3.10.4 Detector Barcode, tab Lines

Code Ref. string Quality Lines Structure

Minirnum size Maximum size
(™ 2o |5 A/ |15,00px 3

800px = v Default min. height

Orientation Orientation tolerance
T o0 |3 ) [s000° |3
Max diff. orientation

O/ | 3

Fig. 190: Detector Barcode, tab Lines

Settings in tab Lines

Parameters Functions

Minimal size of bar code elements, i.e. the minimal width of bars and
spaces. For small bar codes the value should be reduced to 1.5. In the
case of huge bar codes the value should be increased, which results in
a shorter execution time.

Minimum size

Maximum size Maximal size of bar code elements, i.e. the maximal width of bars and
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Parameters

Functions

spaces. This value should be adequate low such that two neighbouring
bar codes are not fused into a single one. On this other hand the value
should be sufficiently high in order to find the complete bar code region.

Minimum height

Minimal bar code height. In the case of a bar code with a height of less
than 16 pixels the respective height should be set by the user. Note,
that the minimal value is 8 pixels. If the bar code is very high, i.e. 70
pixels and more, manually adjusting to the respective height can lead to
a speed-up of the subsequent finding and reading operation.

Orientation

With the parameter Orientation the range of angel for code reading
can be restricted. Barcodes with rotated positions outside the specified
angle range are not read. For example, the parameter can be used if a
barcode can be located in different rotated positions in front of the code
reader and not all rotated positions should be read. If codes with a cer-
tain rotated position are to be found under several codes, then the
parameter Max. number of codesin the Code tab isto be setto a
higher value than the number of searched codes.

If the bar codes are expected to appear only in certain orientations in
the processed images, one can reduce the orientation range
adequately. This enables an early identification of false candidates and
hence shorter execution times. This adjustment can be used for
images with a lot of texture, which includes fragments tending to result
in false bar code candidates.

Orientation tolerance

Orientation tolerance. See the explanation of ‘orientation’ parameter.

Max. diff orientation

A potential bar code region contains bars, and hence edges, with a sim-|
ilar orientation. This value denotes the maximal difference in this ori-
entation between adjacent pixels and is given in degree. If a bar code is
of bad quality with jagged edges this parameter should be set to bigger
values. If the bar code is of good it can be set to smaller values, thus
reducing the number of potential but false bar code candidates.

For newly generated detectors, all parameters are present as standard values, suitable for many

applications.

Parameter Orientation

The following figure illustrates the orientation. Please note: The orientation indication refers to the
image and not to the rotational position of the search range.
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Fig. 191: Parameter Orientation

4.6.3.10.4.1 Optimization:
Execution speed:

« Search zone for position (yellow frame) only as large as necessary
Robust detection:

« Search zone for position (yellow frame) sufficiently large?

« Contrasts for model and image suitably set? (for model visible in sample)
« Arethresholds set correctly?

« Code size sufficient in the field of view?

« Width of barcode line sufficient?

4.6.3.10.5 Detector Barcode, tab Structure

Code Ref. string Quality Lines Structure

Edge contrast relative Start- / Stop pattern
([: 0,05 < Tolerant H
Edge contrast absolute Slanted
a/—/—// [sm = off =
Number scanlines Quiet zone

0 = off +

Min. ident. scanlines

| ———T

G

Fig. 192: Detector Barcode, tab Structure

Settings in tab Structure
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Edge contrast relative

Edge contrast relative Edges inside barcode are found by set-
ting of a threshold. Parameter ' Edge contrast relative” defines
how this threshold in respect to the dynamic range of the scan
line pixels is calculated. In the case of disturbances in the bar
code region or a high noise level, the value of "Edge contrast rel
ative” should be increased.

Typical values: [0.05 ... 0.2]; Default: 0.05

Edge contrast absolute

Edge contrast absolute prevents misdetections of edges. For
images with high noise levels this value should be higher. In
noise-free images with very weak contrast, this parameter
might disturb the detection of real edges. So it might be neces-
sary to reduce it or even completely disable it by setting it to 0.0.
Typical values: [0.0 ... 10.0]; Default: 5.0

Number scanlines

Number of scanlines used during the scanning of a code. Redu-
cing the number of scanlines improves speed.Images with
higher quality need less scanlines than images of lower quality.
For an average image, a value between 2 and 5 should be
good. If a code can not be detected any more after reducing the
number of scanlines, the number has to be increased again.
Typicalvalues: [0, 5, 10, 20 ...]; Default: 0

Min. ident. scanlines

Minimal number of identical scanlines for a decoding of a code
symbol to be accepted. If this parameter is not set (has a value
of 0) a bar code is considered decoded with the first scanline,
which was successfully decoded. Increasing this parameter to 2
or more is useful to avoid wrong readings. Typical values: [0, 2,
3, ...]; Default: 0

Start- / Stop pattern

Set searching criteria for a start or stop pattern to 'tolerant' or
'accurate’. 'Tolerant' willincrease the detection chances ofa
bar code especially in images with low contrast. 'Accurate’
increases the robustness against false detections. List of val-
ues: 'Tolerant', 'Accurate'; Default: 'Tolerant'

If'slanted’ ='On' improves readability of codes if single lines are
orientated different from the others like when the code is not on
aplain surface. If 'slanted’ = 'Off' default setting when all lines of

Slanted the barcode are parallel in image. If 'slanted = 'Auto' the sensor
tries first ‘On’ and then ‘Auto’, this setting can increase reading
time. List of values: 'Off', 'Auto’, 'On'; Default: 'Off'

Enforces the detection of the quiet zones of a bar code.With

Quiet zone 'Quiet zone' ='on' the Quiet zones must be at least as wide as

specified by the corresponding bar code standard.
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With 'Quiet zone' set to an integer value greater than or equal 1,
the quiet zones must be at least as wide as 'Quiet zone' x X
pixels.

With 'Quiet zone' ="tolerant' a limited number of edges are
allowed in the quiet zone, but at most 1 per 4 module widths.
The intent of this is to prevent detecting only part of a bar code,
while still allowing to read bar codes with simple quiet zone viol-
ations.

With 'Quiet zone' ='off', the quiet zones detection is disabled.
Detection of quiet zone prevents that simple bar code types are
detected inside of a longer bar sequence. Usually, values
between 2 and 4 achieve optimal results by effectively sup-
pressing false bar codes, but still tolerating small disturbances,
textures, label edges, etc. next to the symbol.

Typical values: 'Off' 'On’, 1, 2, 3, 4, 5; Default: 'Off'

4.6.3.11 Detector Datacode

4.6.3.11.1 Detektor Datacode, tab Code

Fie Vew Optons Hep

frogd-cgelld@p 2

New coy Reset ockte ] [ odeteal

[Mode: Config | Name: Vision Sensor | Active job: 1, Job1.

- o x
Reset
100.00%
0.00%
a
i
e
Configure detectors and regions
Coor el | Code | _Refisting | Quaity | Advanced | Symbols | Medies | Mecsineos
Paraneter
Symbol type Max. code ength
ECC 200 : 512 = Reset  ~
M, rurber ofcodes | Max. number of codes =
] [ = Teach nital
Novead strng
= Autotune
Flash: 0.5k8/40.5M8 | x:0v:010 oor @ @ @ © © O

Fig. 193: Detector Datacode, tab Code

Settingsin tab Code
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Parameters |Functions
Symboltype |Select here the type of code to be read with the Code reader.
Max. Length of a barcode. If the contents of code are longer, the rest will be cut
Code length |off. If more than one code is read by this detector, this value has to be set for the
longest code.
Min. num- Minimum number of codes to be read inside the search area.
ber of codes
Max. num-  |Maximum number of codes to be read inside the search area. If this value is set
ber of codes [higher than necessary, the reading time may increase slightly.
Reset parameters are for setting the code reading parameters back to the
default state before teaching. There can be selected “standard”, “enhanced”
and “maximum”. “Standard” is setting the default parameters in a way that most
of the codes can be read. If your code can not be read, please use setting
Reset “Enhanced”. If the code still cannot be read, use setting “Maximum”. Settings
“Enhanced” and “Maximum” may increase the reading time. This reset function
is only for resetting the detector parameters, not for resetting of other settings
outside the detector (i.e. general settings like illumination, in-outputs, serial set-
tings etc.). After resetting the parameters, there can be made an initial teach,
again.
Teach: the region of interest is searched for codes. If a code was found the para-
meters are set for this code. After successful teaching, the code will be marked
Initial teach / |with a green frame. After teaching a code the code reader will search in “run”-
Additive mode only for this type of code. Once teaching was done at least one time suc-
teach cessful, this button is named “Teach additive”. “Teach additive” is for extending
the parameters either in order to read several different codes in one detector or
in order to cover differences in printing quality.
Automatic setting (pre-processing filter and image acquisition) for the optim-
Autotune - .
ization of code reading.
No-read - . . .
string Specifies the text, sent out over the interfaces in case of non successful reading.

For newly generated detectors, all parameters are preset as standard values, suitable for many

applications.

Optimization

Execution speed:

« Search zone for position (yellow frame) only as large as necessary

Robust detection:
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« Search zone for position (yellow frame) sufficiently large?
« Contrasts for model and image suitably set? (for model visible in sample
« Arethresholds set correctly?

4.6.3.11.1.1 Autotune

When selecting the Autotune function, the VISOR® vision sensor automatically detects all the set-
tings to optimize code reading.

The function always starts with the parameters already set by the user. So, if parameters are set
roughly before the start of the “Autotune” function, Autotune makes the fine adjustment to optim-
ize theresult.

After the optimization run of “Autotune”, “OK” or “Cancel’ can be selected. In case of “OK”, the
altered parameters are used. When “Cancel’ is selected, the old parameters are restored to the
values from before the “Autotune” execution.

? X

Progress A
| Stop after reaching expected quality
Image acquisition B v Pre-processing C
Active Best value
Active Best value
Shutter speed v
Gain 1.00 Mean v
Internal ilumination On Erosion v Off
Polarization filters off Dilation v Off
External ilumination off Swap erosion / dilation v
Datacode parameters D [ Quaiity of best parameter set E
e lerance Number of codes Correction
Cancel

Fig. 194: “Autotune” Window

The “Autotune” function consists of the following elements:

(A) Progress

Start Start “Autotune” function. After pressing start, the progress is dis-
played.

Stop after reaching The “Autotune” function stops the automatic settings when the min-

expected quality imum required quality is reached.
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(B) Image acquisition

Shutter Speed

Gain

Internalillumination

Polarization filters

Externalillumination

Active: An activated Checkbox defines those parameters, that
should be determined automatically by the VISOR® vision sensor.
Not activated parameters remain unchanged.

Best Value: The “Best Value” field shows the last setting, which
was determined by the Autotune function.

(C) Pre-processing

Mean

Erosion

Dilation

Active: A checkmarkin the “Active” field defines those parameters, that
the VISOR® vision sensor should determines automatically. Not activ-
ated parameters remain unchanged.

Best Value: The “Best Value” field shows the last setting, which was

Swap erosion/dila- |determined by the Autotune function.

tion

(D) Datacode parameters

Module robustness

Find pattern tolerance

Contrast tolerance

The best settings found by the Autotune function are displayed.

(E) Quality of best parameter set

Number of codes [Number of codes in the field of view tested by the Autotune function.

Correction Decode error, which is achieved with selected parameters.
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4.6.3.11.2 Detector Datacode, tab Ref. String

Code
¥ Ref, string

Ref. string

Ref. string

Quality Advanced Symbols Modules Miscellaneous

Add expression ~ | | Teach ref. string

Fig. 195: Detector Datacode, tab Ref. String

Settings in tab Reference String

Parameters |Functions

Compare Activates verification of contents of the result information. The verification is done

string by using of regular expressions.

This text or regular expression is taken for verification. Here can be entered char-
acters or regular expressions.

Ref. string  |If codes with a certain reference string are to be found under several codes, then
the parameter “Max. number of codes” in the “Code” tab is to be set to a higher
value than the number of searched codes.

gg: expres- Opens a list with examples for regular expressions

Teachref. [Readsthe code under the code reader and takes the contents of this code as a

string reference string. This text can be changed later.

For newly generated detectors, all parameters are preset as standard values, suitable for many

applications.

Reference . Example for
. Hit .

string hit
123 String containing 123 01234
\A123 String beginning with 123 1234
123\2 String ending by 123 0123
\A123\Z2 String matching exactly 123 123
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Reference . Example for
i Hit .

string hit

[123] String containing one of the characters 33

[123}(2} gtrlng containing sequence of the characters of length 23

[12]|[34] String containing a character of one of both groups 4

Most important elements of regular expressions:

Aor\A Matches start of string

$or\Z Matches end of string (a trailing newline is allowed)

Matches any character except newline

Matches any character listed in the brackets. If the first character isa ', this
matches any character except those in the list. You can use the '-' character asin'
[A-Z0-9]' to select character ranges. Other characters lose their special meaning
in brackets, except'\'.

* Allows 0 or more repetitions of preceding literal or group
+ Allows 1 or more repetitions

? Allows 0 or 1 repetitions

{n,m} Allows n to m repetitions

{n} Allows exactly n repetitions

| Separates alternative search expressions

4.6.3.11.3 Detector Datacode, tab quality

Code Ref, string Quality Advanced Symbals Modules Miscellaneous

Quality type hreshold
of %

i
4k

Quality result type

MNumeric S

Fig. 196: Detector datacode, tab quality
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Settings in tab quality

Parameters |Functions
Quality parameters are additional information for rating the printing quality of the
code. There are two different standards: AIM DPM-1-2006 and ISO/IEC 15415.
Quality parameters are eight single parameters, the definition of the respective
elementsis as follows:
Q1 Overall quality
Q2 Contrast
Q3 Modulation
Q4 Fixed pattern damage
Q5 Decode
Q6 Axial non-uniformity
Q7 Grid non-uniformity
Q8 Unused error correction
Q9 Mean light
The overall quality is the minimum of all individual grades.
The contrast is the range between the minimal and the maximal pixel intensity in
the data code domain, and a strong contrast results in a good grading.
The modulation indicates how strong the amplitudes of the data code modules
are. Big amplitudes make the assignment of the modules to black or white more
certain, resulting in a high modulation grade.
The fixed pattern of both ECC200 and QR Code is of high importance for detect-
ing and decoding the codes. Degradation or damage of the fixed pattern, or the
Quality type |respective quiet zones, is assessed with the fixed pattern damage quality.

The decode quality always takes the grade 4, meaning that the code could be
decoded. Naturally, codes which cannot be decoded cannot be assessed con-
cerning print quality either.

Originally, data codes have squared modules, i.e. the width and height of the
modules are the same. Due to a potentially oblique view of the camera onto the
data code or a defective fabrication of the data code itself, the width to height
ratio can be distorted. This deterioration results in a degraded axial non-uni-
formity.

If apart from an affine distortion the data code is subject to perspective or any
other distortions too this degrades the grid non-uniformity.

As data codes are redundant codes, errors in the modules or code words can be
corrected. The amount of error correcting capacities which is not already used by
the present data code symbol is expressed in the unused error correction quality.
In a way, this grade reflects the reliability of the decoding process. Note, that
even codes with an unused error correction grading of 0, which could possibly
mean a false decoding result, can be decoded in a reliable way, because the
implemented decoding functionality is more sophisticated and robust compared
to the reference decode algorithm proposed by the standard.

In order to achieve an evaluation according to the norm, there are defined min-
imum requirements for the size of the code inside the cameraimage (resolution)
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Parameters [Functions

and mounting of camera and illumination. These requirements are specified
inside the norm.

Quality parameters according to AIM DPM-1-2006 are a extension to ISO/IEC
15415 Standard, which define the requirements of the gray value conditions oft
he image oft he data code, and so improves the reproducibility of the quality eval-
uation of different manufacturers.

Quality parameters according to AIM consist of one value more than quality para-
meters according to ISO/IEC 15415. This value is called “Mean Light”. “Mean
light” is not a quality value of the code, it shows the quality of the image by cal-
culating the average gray value of the bright data code modules. “Mean light” can
vary from 0.0 to 1.0. Aimage has the required gray value conditions if the “mean
light” value is between 70% and 86% (0.70 to 0.86).

There are existing two possibilities, to display quality parameters. Both are
according to the norm. The grades can be given in values from Ato F or from 4 to
0. Aand 4 are the best possible grades. This setting determines how the grades
Qualityres- |should be displayed. It affects the display on screen as well as the output over the
ulttype interfaces.

The assignment is the following:

ABCDF

43210

4.6.3.11.4 Detector Datacode, tab Advanced

Code Ref. string Quality Advanced Symbalzs Modules Miscellaneous

Caontrast min. Polarity
o | e—— 7| [Darkenight ¥
Slant max. Mirrored

4

O/ (w3 |any

Fig. 197: Detector datacode, tab advanced

Settings in tab Advanced

Parameters [Function

Contrast Minimum contrast in gray values between bright and dark parts of the code,
min. range (1...100).
Polarity Possible restrictions concerning the polarity of the modules, i.e., if they are prin-
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Function

ted dark on a light background or vice versa.

Slant max.

Slant of the L-shaped finder pattern in radians. This is the difference between the
angle of the 'L’ and the right angle.

Mirrored

Describes whether the symbol is or may be mirrored (which is equivalent to swap-
ping the rows and columns of the symbol). The function helps, if codes should be
read through transparent parts like glass.

4.6.3.11.5 Detector Datacode, tab Symbols

Code Ref, string

Column

Quality Advanced Symbols Modules Miscellaneous

| —— | 7 [ <

Fig. 198: Detector Datacode, tab Symbols

Settings in tab Symbols

Parameters |Function

Symbolsize |[Only QR-Code: Size of symbol inside picture in pixel.

Row Only ECC200 and PDF 417: Number of rows including finder pattern.
Column Only ECC200 and PDF 417: Number of columns including finder pattern.

4.6.3.11.6 Detector Datacode, tab Modules

Code Ref. string

Module size

M s 3 o 3 (/> [0 3|t [2

VISOR® 068-1

Quality Advanced Symbals Modules Mizcellaneous

Module row gap

Module column gap

&L
A[r

4490 - 28/07/2017-11 Page 237 EN



VISOR® User manual

(I SENSOPART

Fig. 199: Detector datacode, tab modules

Settings in tab Modules

Parameters [Function
Module size |[Size of modulesin pixels.
V“c;?:le Only PDF 417: width of modules inside picture in pixels.
Module -
aspect Only PDF 417: minimum aspect of modules (rows compared to columns).
Module row |Only ECC200 and QR-Code: allowed gap between rows, i.e. at dot peened
gap codes which have no full size modules.
Module
Only ECC200 and QR-Code: allowed gap between columns.
column gap

4.6.3.11.7 Detector Datacode, tab miscellaneous

Code

Version

Model type

L1

Strict model

4

Yes

Ref. string

Quality Advanced Symbals Modules Miscellaneous

-
-
Model robustness

Shape Madel grid

-

Any S Low > Fixed S

Position pattern Find pattern tolerance Contrast tolerance

rs -

] Low s s

Low -

Fig. 200: Detector datacode, tab miscellaneous

Settings in tab Miscellaneous

Parameters |Function

Version Only QR-Code: Minimum symbol version to be read: [1. . . 40]

Modeltype [Only QR-Code: Type of the QR Code model specification: 1,2, 0

Shape Only ECC200 and QR-Code: Possible restrictions concerning the module shape

P (rectangle and/or square).

Model Robustness of the decoding of data codes with very small module sizes. Setting
(t)) et the parameter to 'high’ increases the likelihood of being able to decode data

robustness | codes with very small module sizes. Additionally, in that case the minimum mod-
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ule size should also be adapted accordingly, thus should be set to the expected
minimum module size and width, respectively.

Model grid

Only ECC200: Describes whether the size of the modules may vary (in a specific
range) or not. Dependent on the parameter different algorithms are used for the
calculation of the module’s center positions. If it is set to ‘fixed’, an equidistant grid
is used. Allowing a variable module size ('variable’), the grid is aligned only to the
alternating side of the finder pattern. With 'any’ both approaches are tested one
after the other. Please note that the value of ‘'module_grid’ is ignored if ‘finder_
pattern_tolerance’is set to ’high’. In this case an equidistant grid is assumed.

Strict model

Specifies, if the code parameters have to be meet completely or not. If this para-
meter is setto “Yes”, all codes outside the parameter range will be ignored.

Position pat-
tern

Only QR-Code: Number of position detection patterns that have to be visible for
reading a code (2 or 3).

Find pattern
tolerance

Only ECC200: Tolerance of the search with respect to a disturbed or missing
finder pattern. The finder pattern includes the L-shaped side as well as the oppos
ite alternating side. In one case ('low’), it is assumed that the finder patternis
present to a high degree and shows almost no disturbances. In the other case
(’high’), the finder pattern may be heavily disturbed or missing completely without
influencing the recognition and the reading of the symbol. Note, however, thatin
this mode the run-time may significantly increase.

Contrast tol-
erance

Tolerance during Code search in regards to strong local contrast variations.

4.6.3.12 Detector OCR

4.6.3.12.1 Detector OCR, Procedure

To set up an OCR Detector please follow these steps. As some steps base on the results of the
one which was processed before, for a correct processing the sequence of the steps must be as

described.
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Fig.201: Detector OCR

4.6.3.12.1.1 Basic sequence of setting parameters

« Segmentation by use of the tabs “Characters” and “Segmentation” as well as tab “Pre-Pro-
cessing” in step “Job”.

Classification by use of tab “Classification” by selection of a font and definition of a reference
string.

Removing of characters which not have been classified with sufficient quality in tab “Quality”.

Using the OCR-Detector it is not sufficient to set the parameters with only one image. Stable
reading results can only be achieved by using a large number of images. We recommend sav-
ing typically 20 to 30 images to cover all variations of the process, and optimising parameters
in offline mode.

4.6.3.12.1.2 Segmentation

« Optimizing of segmentation by use of the tabs “Characters” and “Segmentation”. Goalis to
get a stable segmentation for all single characters. The result of classification “reading result”
is notimportant in this step, this will be optimized later.

« Segmentation can be improved by use of image pre-processing in tab “Job” — “Pre-Pro-
cessing”, e.g. by use of “Gauss”, “Mean” or “Dilatation”/“Erosion” or a combination of them.
To achieve a stable segmentation it is recommended to use smoothing filters like “Gauss” or
“Mean”.
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« Parameter “Groups of characters” may support segmentation by specification of the number
of characters per group.

« Parameter “Max. deviation from base line” specifies, how much the vertical character pos-
ition may be different from the base line of the font. Value is in percent of character height.

« Verify proper segmentation of all characters before going to step “Classification”. Clas-
sification has no influence to segmentation. Faulty segmented characters will be classified
wrong.

4.6.3.12.1.3 Segmentation Examples:

L] -

A

2y

9

'123 456789

= L] LI,

Fig. 202: Segmentation without any preset for parameter “Groups of characters”: All characters
are found

1

A n

123 456789

Fig. 203: Segmentation with value “3 3” for parameter “Groups of characters”: Only the both
groups of 3 characters are found.
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Fig. 204: Segmentation without preset for parameter “Groups of characters”: The segmentation
for the first character “1” failed, as it"s contrast to background is much lower than all others.

1

A
3

Fig. 205: Segmentation with value “3 3 2 1” for parameter “Groups of characters”: Also the “lower
contrast character” get’s segmented.
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Fig. 206: Segmentation with parameter “Text orientation” = “Font horizontal in image”: No char-
acters are segmented as there are no characters with horizontal orientation in the image.
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Fig. 207: Segmentation with parameter “Text orientation” = “Font horizontal in ROI”: Seg-
mentation works as characters are horizontal relative to ROI (search area).

Fig. 208: Segmentation with value 15% for parameter: “Max deviation from base line”: Only the
inner five characters are segmented.
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Fig. 209: Segmentation with value 25% for parameter “Max deviation from base line”: All char-
acters are segmented.

4.6.3.12.1.4 Classification

« Inthis step a suitable character set “font” is selected. Each font is available with different char-
acter sets. Goal is to choose the font with the most stable results for the application.

« Naming of fonts by the example of group “Industrial’:

“Industrial_0-9”: allnumbers

“Industrial_0-9+”: allnumbers and special characters
“Industrial_A-Z+": all capital letters and special characters
“Industrial_0-9A-Z": allnumbers and capital letters
“Industrial.omc”: all characters

« Reference string has two functions:

1.

Manipulation of classification (of the recognized characters):

For each segmented character a rating value (confidence), in relation to each in the
whole set of characters (font) available character is calculated.

If reference string is not used, the character with the highest rating value (confidence) is
the winner. By use of reference string the “N” best alternatives will be considered (No. of
alternatives). Maximum number of allowed character changes which did not have the
maximum rating value (confidence) is specified in: “No. of corrections”.

Manipulation of detector result:

A minimum quality for complete string is specified (Threshold). If quality is below the
threshold, detector result will be “false”.

4.6.3.12.1.5 Quality

« Ifquality of one of the classified characters is below “Minimum confidence”, the detector res-
ult will be “false”.

« Low confidence shows, that a character was not classified reliably. High confidence value
however, is not a guarantee for reliable classification!

4.6.3.12.2 Detector OCR, tab Character (flexible)

Basic settings for charactersto read.
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Method Segmentation Classification Quality
Character height Polarity | Upper case only
I/ |sopx [+| |Darkonlgnt *
Connect dots to characters

Character width Decoded string length
A/ [, |3 [522

¥| Overlay character size
Stroke width Max. number of lines

10,00 px = = ¥| Overlay segmentation

=RE

Fig. 210: Detector OCR, tab Character

Parameters Functions
Character height |Max. height of character in pixels.
Character width |Max. width of character in pixels.
Stroke width Average width of lines of characters in pixels.
Polarit Possibility to select between dark characters on bright background or vice
¥ versa.
“Font horizontal in Image”: text has to be horizontal in camera image.
. . Rotated text will be not read or wrong read.
Text orientation

“Font horizontal in ROI”: by rotation of ROI a rotation angle for reading of
rotated text can be specified.

Max. number of
lines

Max. number of lines to read.

Upper case only |Limitation to capital letters only.
Connectdotsto |Connects single dots, e.g. of a dotted font or of a bad printed font for com-
characters plete characters.
Overlay char- . .
: Switch on and off overlay rectangle for size of letters.
acter size
OverIaY Seg- Switch on and off colored overlay for segmentation of characters.
mentation

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

Optimisation:
Execution speed:
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« Search zone for character (yellow frame) only as large as necessary

4.6.3.12.3 Detector OCR, tab segmentation
Definition of basic settings of characters to read.
Method | Characters | Segmentation | Classification | Quality
Remove lines in background ~ Groups of characters

+| Connect fragments
Max, deviation from base line
Imprinted 15 % -

-

Return interpunctation
Text orientation

N T a
Return separators Font horizontalinre +

Fig.211: Detector OCR, tab segmentation

Parameters Functions

This parameter can be used to remove disturbing lines in

Remove lines in background the background.

Connects characters which may be divided e.g. by bad

Connectfragments e
printing in two parts to one segment.

Enables reading of imprinted fonts e.qg. if characters
Imprinted appear due to the illumination as white text with black out-
line (shadow) or vice versa.

Activates output of special characters such as full stops or
comma.

Return Punctuation

Return separators Activates output of special characters like dash.

Enables possibility to specify the spacing of characters to
read. E.G. if characters are always printed in two groups
of four characters this can be specified by input of “4 4”.
This function should be used, if in several reading
attemptsin one and the same image, a different string
lengthisread.

Groups of characters

Maximum allowed difference of horizontal position char-
acters on a straight line between first and last character.
This function may be used if characters are not printed
on a horizontalline.

Max. deviation from base line
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4.6.3.12.4 Detector OCR, tab classification
Definition of basic settings of characters to read.

Method Characters Segmentation Classification Quality
Font

Industrial 0-9A-Z =

« Reference string

Reference string

Add expression ~ Teach ref. string

Mo. of alternatives  Mo. of corrections  Threshold Confidence

3 = 12 7 == (= =

Fig. 212: Detector OCR, tab Classification

Parameters [Functions

For available fonts see chapter:. Detector OCR, available fonts
0-9 =>numbersonly

0-9+=>numbers and special characters

A-Z =>only capital letters

A-Z+ => capital letters and special characters

No extension => all characters

Font

Ref. String | Activates verification of contents of the information read. Verification is done on
(Checkbox) [base of regular expressions.

This text or regular expression is used for verification. Here can be entered def-
inite characters, which are compared directly, or with regular expressions to
verify the structure of the result read. Characters which look very similar as num-
ber or as letter like “8” and “B” can be corrected automatically by use of regular
expressions.

In the case of the 'Reference string' the detector algorithm purely uses thisas a
simple check string, after it has 'segmented' and 'classified' the characters, and its
only to confirm that the decoded string is as the per the 'Reference string'. and it
doesn'tinfluence the classification in any way.

Ref. string

In the case of the 'Reference string' thatis made up of a 'regular expression’,
then the 'expression’ will try to use known characters to 'best fit' the expression.ie
Day 3 letter (MON / TUE/WED / etc) is the segmentation and decode gives MON
rather than MON then the camera software will automatically 'correct’ the (num-
ber) 0 to become a (letter) O.

Add expres-

sion Opens a list with regular expressions.
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Parameters |Functions
Teachref. [Readsthe code below the Code Reader and copies the contents into Ref. string.
string Text can be edited afterwards.
This command controls how many 'other' near characters are to be considered
No. of altern- |ie if we are physically looking at a number '8', the near characters could be
atives 6,9,0,B,R,D,0,S and only the closest matching 'x' number of near alternatives will
be considered.
This command controls how many characters with in the string can be changed
when using a regular expression in the reference string ie Day 3 letter (MON /
No.ofcor- |TUE/WED /etc) is the segmentation and decode gives the letters W60 rather
rections than WED then with a setting of '2' in this field the camera software will auto-
matically ‘correct' the (number) 6 and (letter) O to become a (letter) Eand D - If
the setting in the field was 1 then the detector would fail.
Threshold for good-bad decision: if number of corrections is higher than this
Threshold

threshold, the text willbe marked as “not read” (detector result false).

Most important elements of regular expressions

Reference . Example for
string Hi hit

123 String containing 123 01234

\A123 String beginning with 123 1234

123\2 String ending by 123 0123
\A123\Z String matching exactly 123 123

[123] String containing one of the characters 33

[123}(2} g;tring containing sequence of the characters of length 23

[12]|[34] String containing a character of one of both groups 4

Most important elements of regular expressions:

Aor\A

Matches start of string

$or\Z

Matches end of string (a trailing newline is allowed)

Matches any character except newline

[-]

Matches any character listed in the brackets. If the first character isa ', this
matches any character except those in the list. You can use the -' character asin'
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[A-Z0-9]' to select character ranges. Other characters lose their special meaning
in brackets, except'\'.

Allows 0 or more repetitions of preceding literal or group

+ Allows 1 or more repetitions
? Allows 0 or 1 repetitions
{n,m} Allows n to m repetitions

{n} Allows exactly n repetitions

| Separates alternative search expressions

4.6.3.12.4.1 Detector OCR, available fonts

Overview of fonts:

Semi

ABCDEFGHIJKLNMNO

PARSTUNUWXYZ-
8123456789

Dot print
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01.09.06

3 1 ld s
Ul . Us Ud

e
IR

Handwritten

01234567897
OANL34T C 2T
Al 2L2456389

Industrial

SN 106345 N
_320332_

By 13 544/2 5377479

MICR

s ¢3IL5E78R0

OCRA
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0L2345Lk7489
ABCDEFGHIJKLM
NOPRRSTUVUXYZ
abcdefghijklm
nopqrtsuvwxyz

=2V /\=+<>. 8578 ()ax

OCRB

0123456789

ABCDEFGHIJKLM
NOPQRSTUVWXYZ
abcdefghijklm

nopgqrtsuvwxyz
=21/ \=+<>_ H$/&()A*

N3

11120087

Pharma

Page 252 EN VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual

4.6.3.12.5 Detector OCR, tab quality

Definition of basic settings of characters to read.

Method Characters Segmentation Classification
¥ Qualitit
Minimale Zuverl&ssigkeit
80,000

Ersatzzeichen

Quality

-

Fig.213: Detector OCR, tab quality

(B SENSOPART

quality.

Parameters [Functions
Quality of each character gets a value of 0 — 100 %. As higher the value, as
Quality higher is the confidence to the result. Small values are a sign for a bad reading

Minimum con-

If minimum confidence was not reached the character is considered to be not

fidence read and will be replaced by the replacement character.
Replacement Output character for the case that minimum confidence was not reached.
character

4.6.3.12.6 Result OCR

This function executes the job defined on the PC and the Result statistics window is displayed with
Detector list and Evaluation results. Execution times are not updated in this mode, as they are not

available from the sensor.

Detailed inspection results from the detector marked in the selection list are displayed in run

mode.

In the image window the search- and feature areas and the result bar graphs are displayed — if

setup.

Results

Detector Score  Time.
° 100 nfa

Detectortype

1foutiz Opticalcharacte)

Results/ statistics
Statistcs
sting s E N s o =R Count 19864

Confidence | 10000 100,00 100.00 100,00 100.00 100.00
< v
string length 12 Resuit nia

PositonX  [306.5px | Meets reference sting )

PosttonY [ 151.0px | Min. qualty

ange 0.0 Truncated

Fig. 214: Detector OCR, Result display
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The parameters displayed vary according to the type of detector selected:

Parameters Functions
String Charactersread

) Value from 0-100%, shows how reliably a character has been
Confidence

read

String length

Length of string

Position X Position X in pixels
Position Y Position Y in pixels
Angle Angle compared to horizontal line

Compare result

Is an indication for the quality of a result. If no characters had to be
replaced according the reference string, this value is at 100%. The
value decreases with rising number of corrections

Meets reference string

Indicates if string meets the reference string.

Compare result

Indicates if minimum quality was reached.

Truncated

Indicates if a part of the string was truncated.

4.6.3.13 Detector Wafer

The wafer detector is a very powerful, easy to use vision tool to detect position and possible chips
on wafer or cells during production. It can extremely accurately measure the size and position of
the wafer and so can also be used as an aid to pick and place robotic systems.

Note: The tabs “Binarization, Rectangle fit and Miscellaneous” are accessible in expert mode
only. Activation via menu bar “Options/Expert mode”.

s. also Document: VISOR® SolarUserManual.pdfin Startmenti/SensoPart /VISOR® vision

sensor/

/Documentation/...

The Wafer detector is designed for:

« Powerfuland reliable detection of cracks and chips at straight or wavy outlines

« Flexible adjustment of all measured results e.g. tolerances for wafer size, position, ori-
entation as well as depth and area of defects

« Easyoptimization of sensor settings regarding evaluation speed and accuracy (sub pixel

method)

« Free cutting method e.g. to geta 5" out of a 6" wafer
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« Image pre-processing tools available e.g. distortion correction
« Auto-identification of different types of wafer and cells,

4.6.3.13.1 Detector Wafer, tab Wafer

This detector is designed to check cracks at the edges of the wafer contour and measure geo-
metric parameters such as width, height, position, rotation angle, etc

- o x
Fle Vew Optons Hep

Pogd-gelle@p 2
- . T

b Count I Reset.

Alignment Pass 8 27.06%
Detector Fail s 5294%

Output Minimum y
execution tine: nk

Result

“Trigger/Image updat

< Play > 2] /14

Configure detectors and regions

Detector name. Detector type Alignment Viafer | Chipsize | Chipshape | Hole | Calbration | Binarization | Rectangle it | Misceler ¢ [¥]

1 etektort o Wafer 2 Height e —
== [20,000x 3] 10220005

ange range

5,000 3 [ 45,000

New copy. Reset Delete Delete al

Mode: Config | Name: Simulator | Activejob: 1, Jobl Cyde tme: (nfa) Flash: 0.6k8/— [xovoro(por @ @ @ O @ O

Fig. 215: Detector Wafer, tab Wafer
Settings at tab Wafer

Parameter (Functions

Height Range to accept the height of a wafer.

Width Range to accept the width of a wafer.

Area Range to accept the area of a wafer.

Angle .
Range to accept the current value of rotation.

range

Brightness |Select the brightness of your object comparing to the background.

Shape Select the type of wafer shape.
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Parameter (Functions

Blanking This option offers to define up to 12 free programmable rectangle areas. The
region image information inside these regions of interest will be not inspected.

Position To check the position of the center of gravity you can define a rectangle or elliptical
control area where it hasto bein.

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.13.2 Detector Wafer, Chip size

Wafer @ Chip size 9 Chip shape Hale Calibration Binarization Rectangle fit Mit 4 |
' Chip size
Level of chip depth

== |50 =

Deviations per chip

Area per chip
50,00px

Ignore external defects

Fig. 216: Detector Wafer, Chip size
Settings at tab for Chip size

Parameter |[Functions
Chipsize |Activate chip size.
Out of all detected contour points the algorithm is generating a best-fit of a rect-
Level of . .
chib depth angle box. In the next step all distances between the box and each contour point
paep will be calculated. The threshold defines an incorrect distance.
E::’;t;sns The threshold for the number of faulty distances defines a GOOD/BAD-object.
Area per _— .
. Definition of a defective area.
chip
Ignore
external . . ) .
defect This option offers to define 8 free programmable rectangle areas. The image
ects information inside these regions of interest will be not inspected.
(Expert
mode)
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4.6.3.13.3 Detector Wafer, Chip shape

Wafer Chip size @ Chip shape

' Chip shape
Level of chip depth

(== [20m
Angle deviation
(= |nuw-
Edgelet size

Ipx
Angle change over n pixel

| — T

Hole Calibration Binarization Rectangle fit Misce 1 | »

A|r

A|p

Fig. 217: Detector Wafer, Chip shape

Settings at tab Chip shape

Parameter

Functions

Chip shape

Activate chip shape.

Level of chip depth

If exists a outside defect and includes these marked defect region also
a chip defect, all chip defects which have a specified distance below
the threshold setting will be still detected.

Angle deviation

A contour point willbe detected as a failure if the local angular devi-
ation is higher than the predefined threshold.

Edgelet size
(Expert mode)

Based on two neighbouring contour points for each detected contour
point a secant (length, position, and angle) will be calculated. Para-
meter: distance to adjacent edges.

Angle change over n
pixel
(Expert mode)

Based on ‘n’ neighbouring contour points for each detected contour
point the maximum difference out of all n specific rotations (angle of
each secant) will be calculated - angular deviation around each con-
tour point.

4.6.3.13.4 Detector wafer, tab hole

Wafer Chip size Chip shape

¥ Hole

Brightness Bright
Brightness threshold
T (=
Area

@ Hole Calibration Binarization Rectangle fit Misce 4 | ¥

L1

S | Filter wafer edge | 747

1 |Refative 3 Galss e I

(= |wa0px 3

Qwverlay Marked pixel

r

VISOR® 068-14490 - 28/07/2017-11 Page 257 EN



(I SENSOPART

Fig. 218: Detector wafer, tab hole
Settings at tab hole

VISOR® User manual

threshold/absolute

Parameter Functions
Hole Activate hole.
. Select bright or dark object intensity in relation to the brightness of solar
Brightness
wafer.
Brightness

Define the intensity threshold to detect an faulty object as a fixed gray value

Brightness
threshold/relative

Define the intensity threshold to detect a faulty object as an offset in addi-
tion to the averaged brightness of each solar wafer.

Area

Smallest area size of a wafer hole (value in pixel by pixel or mm by mm).

Overlay

(De-) activate drawing / marking of all detected objects.

Filter wafer edge

Extension of dark zones, elimination of light pixels in dark zones, elim-

(Expert mode) ination of artefacts, division of bright objects.
Gauss Reduction of disturbance, suppression of disturbing details and artefacts,
(Expert mode) smooth edges.

4.6.3.13.5 Detector Wafer, tab Calibration

Wafer Chip size Chip shape Hole Calibration Binarization Rectangle fit Miscellar 4 | ¥
¥ Distortion removal ¥ mm units
Calibration factor
Kappa (x105-6) e 2,00000 px/mm = Apply
-0,300 -
Wafer height
156,000 mm 51| Calibrate to wafer height
Scale
> |os80 = Offset level of chip depth
-0,40 mm :

Fig. 219: Detector Wafer, tab Calibration

Settings at tab Calibration

Parameter Functions
Distortion . . .

Activate distortion removal.
removal
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Parameter Functions
- Kappa Constant factor of term to correct the radial distortion.
(x10E-6)
« Scale Multiplicative factor to scale the correction.
mm units Activate mm units.

» Calbration Pixel pro mm; Calibration factor to convertimage values into world data.

factor
Aopl By pressing “Apply” the dimension in other tabs willbe automatically cal-
* APRY culated and updated.
« Wafer Program set automatically the calibration factor dependant on measured
height wafer heightin pixel.

- Calibrateto Calibration factor is calculated from value “Wafer height”.

wafer
¢ Sffiﬁt level Correction factor for the measured value of chip depth. The factor is added
P to the actually measured value.
depth

4.6.3.13.6 Detector Wafer, tab binarization

Note: The tabs “Binarization, Rectangle fit and Miscellaneous” are accessible in expert mode
only. Activation via menu bar “Options/Expert mode”.

Binarization

Wafer Chip size Chip shape Hole Calibration Rectangle fit Miscellar 4 | ¥
| Automatic Manual
Threshold correction factor
I/ (o002
Histogram step Wafer brigl eshold
| = :

Fig. 220: Detector Wafer, tab binarization

Settings at tab Binarization (Expert mode)

VISOR® 068-14490 - 28/07/2017-11 Page 259 EN



(I SENSOPART

VISOR® User manual

Parameter

Functions

Automatic

Activate automatic binarization.

Threshold cor-
rection factor

For each image the intensity threshold will be automatically calculated by
evaluating the current brightness of the object and the background. This
dynamic threshold can be manually corrected so that the final value will
be move closer or further away to the intensity of the background.

Histogram step

Step range of gray values at the histogram.

Manual Activate manual binarization.
Wafer brightness Fixed threshold of contrast.
threshold

4.6.3.13.7 Detector wafer, tab rectangle fit

Note: The tabs “Binarization, Rectangle fit and Miscellaneous” are accessible in expert mode

only. Activation via menu bar “Options/Expert mode”.

Wafer Chip size Chip shape

Edgelet size

(o | ——T T

Edgelet calculation

Hole

Line fit

L1

Calibration Binarization

Smoothing wafer angle

a———— |s

Smoothing wafer size

 [v

Tolerance edgelet

r—— |

Fig. 221: Detector wafer, tab rectangle fit

Settings at tab Rectangle fit (Expert mode)

Rectangle fit

A|r

4|»

4

Parameter

Functions

Edgeletsize |Step size or number of contour points to calculate a local line along the contour.

wafer angle [which willbe used to calculate the finale angle.

Edgglet cak Two options are available: Line fit or Secant.
culation
Smoothing |Range of detected angles around the maximum of the Gaussian distribution

Smoothing
wafer size

Range of detected sizes around the maximum of the Gaussian distribution which
will be used to calculate the finale wafer dimensions.
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Parameter |[Functions

Tolerance Range of detected angles for each local line which will be used to calculate the
edgelet wafer orientation in relation to the mean value.

4.6.3.13.8 Detector wafer, tab miscellaneous

Note: The tabs “Binarization, Rectangle fit and Miscellaneous” are accessible in expert mode
only. Activation via menu bar “Options/Expert mode”.

Chip size Chip shape Hole Calibration Binarization Rectangle fit Miscellaneous |4

Contour smoothing

r
=]
=

4[»

Accuracy | Subpixel =

Fig. 222: Detector wafer, tab miscellaneous

Settings at tab for miscellaneous (Expert mode)

Parameter [Functions

Contour
smoothing
(positive or
negative)

This option is activating two functions of morphological image processing. If the
parameter is set below 0 the OPENING operator willincrease the contour failure.
At the other side, a value bigger than 0 is CLOSING the wafer cracks.

Accuracy |De-(activate) sub pixel algorithm.

4.6.3.13.9 Settings of thresholds to distinguish False- from Good- parts.
Extract from VISOR® SolarUserManual1WIP 05-14 V.pdf

The VISOR® vision sensors are able to provide you high quality test results, this quality should be
kept in mind when you adjust the threshold ranges of your criteria. A typical set-up of the sensor
criteria provides the following tasks: all good wafers PASS the tests and all bad wafers are tested
as bad wafers and therefore sorted out. To reach this aim, some test wafers (good and bad
ones) should be tested under several operating modes with some start criteria, and then the cri-
teria should be re-adjusted until they provide your production needs.

To provide a high reliability of your tests you may tighten the criteria, this means the number of
wafer damages identified by the sensor increases and you lower the risk of production downtime
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caused by broken wafers. If the quality criteria are too high, you get a possibility of false rejected
wafers.

To provide a high yield you may lower your criteria. This implies the possibility of getting a PASS
result of a bad wafer with all the bad impacts on your production.

NOK device OK device

]
- Threshold

Typical

High quality

High yield

Defect passes

False reject

i

Fig. 223: Settings of threshold

4.6.3.14 Detector Busbar

s. also Document: VISOR® SolarUserManual.pdfin Startmenii/SensoPart /VISOR® vision
sensor/

/Documentation/...

Detector busbar, tab busbar (Page 263)
Detector busbar, tab binarization (Page 264)
Detector busbar, tab calibration (Page 265)
Detector busbar, tab rectangle fit (Page 265)
Result Busbar (Page 312)
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4.6.3.14.1 Detector busbar, tab busbar

Detector to locate and check busbars.

Trigger/Image update

Connection mode

Detector name.
1 [petektor2

Heb | Resut | Statstcs

Count B Reset

o 0.00%

B 100.00%

Average y
excauton tine 2

< Play > 5 |/

Configure detectors and regions

Detector type Alignment Busbar | Calbration

o Bushar v Number of busbars

TR

Positon control
S000px |5 off s

Area per busbar
500px

Angee range: Overlay

50,000 90,00° 2| [ [none )

New Copy

Mode: Config | Name: Simulator | Active job: 1, Programme1 Cyde tme: (n/a) Fash: 0.4k8/— [xovoro (oot @ @ B O @ O

Reset Delete Dekete al

Fig. 224: Detector busbar, tab busbar

Settings in tab busbar

Parameter |Functions
N f .
umber o Setting for expected number of busbars.
busbars
Range to accept the area of a busbar. If area of busbar is outside specified range
Area per ; . . .
of this parameter, computing of all other values is aborted. Area of busbarsiis cal-
busbar .
culated from the total number of selected pixels.
Angle Range to accept the current value of rotation.
range
Position To check the position of the center of gravity you can define a rectangle or elliptical
control areawhereithasto bein.
Overlay Activate graphical overlays for busbar pixels.

For newly generated detectors, all parameters are preset as standard values, suitable for many

applications.
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4.6.3.14.2 Detector busbar, tab binarization

Note: The tabs “Binarization and Rectangle fit” are accessible in expert mode only. Activation via
menu bar “Options/Expert mode”.

Busbar Calibration Binarization Rectangle fit

| Automatic Gauss 3x3 -
Threshold correction factor

i [ [ Smoathing 30 :
Histogram step Pad area min. / max.

3 : S (20 |2 500 [2

Manual

Fig. 225: Detector busbar, tab binarization

Settings in tab binarization

Parameter Functions

Automatic Activate automatic binarization.

For each image the intensity threshold will be auto
matically calculated by evaluating the current
brightness of the object and the background.
These dynamic threshold can be manually cor-
rected so that the final value willbe move closer or
further away to the intensity of the background.

Threshold correction factor

Histogram step Step range of gray values at the histogram.

Manual Activate manual binarization.

Busbar brightness threshold

- Min. max. graylevel attributed to busbar.
min. max

This option is activating two functions of mor-
phologicalimage processing. If the parameter is
Smoothing setted below 0 the OPENING operator will
increase the contour failure. At the other side, a
value bigger than 0 is CLOSING the wafer cracks.

Reduction of disturbance, suppression of dis-

Gauss turbing details and artefacts, smooths edges.

Minimum and maximum value for detection of a

Pad area min. max .
single pad.
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For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.14.3 Detector busbar, tab calibration

Busbar Calbration Binarization Rectangle fit

*' Distortion removal | mm units

Kappa (x10E-6)

) [om 3| | Cbratenfecr

2,00000 pxfmm [ Apply

Scale

(C—| — T I

Fig. 226: Detector busbar, tab calibration

Settings in tab calibration

Parameter Functions
Distortion Activate distortion removal.
removal
:)appa (x10E- Constant factor of term to correct the radial distortion.
Scale Multiplicative factor to scale the correction.
mm units Activate mm units.
giltl(t))rratlon Pixel per mm; Calibration factor to convertimage values into world data.
By pressing “Apply” the dimension in other tabs will be automatically calculated
Apply
and updated.

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.14.4 Detector busbar, tab rectangle fit

Note: The tabs “Binarization and Rectangle fit” are accessible in expert mode only. Activation via
menu bar “Options/Expert mode”.
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Busbar Calibration Binarization Rectangle fit

Smoothing busbar angle

Smoothing busbar width

g v S

Fig. 227: Detector busbar, tab rectangle fit
Settings in tab Rectangle fit (expert mode only)

Parameter Functions

Smoothing Range of detected angles around the maximum of the gaussian distribution
busbar angle |which will be used to calculate the finale angle.

Smoothing Range of detected sizes around the maximum of the gaussian distribution
busbar width [which will be used to calculate the finale busbar dimensions.

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.15 Detector Color value

Output of average color values RGB / HSV / LAB over one of the interfaces.
Tab Color channel (Page 272)

Tab Color value (Page 267)

4.6.3.15.1 Tab Color channel
Selection of Color models (Page 323) or color channel on which the detector should work.

The display of the image depends on the image chip and the selected detector. Animage, taken
with a color chip contains more information by the color component than a monochrome image.
This feature can be used with the color channel selection. By selection of single color channels
specific zones can be intensified or weakend.

« Monochrome chip: Display always black/ white
« Color chip + Color detector: Display always colored

« Color chip + Object detector: Monochrome image, display depending on selected color
model and color channel
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Color channel | Color value ]

Color model
RGE
HSV
LAB

Red

+| Green

+' Blue

Fig.228: Color channel

(B SENSOPART

Parameter Function
Color model:
Color model RGB, Color model RGB (Page 324),

HSV, Color model HSV (Page 325),
LAB, Color model LAB (Page 325)

Color channel One ore more channels can be selected.

4.6.3.15.2 Tab Color value

Output of average color values RGB / HSV / LAB over one of the interfaces.

Color channel Color value |
Red Search region
(B=—=x=0 (b0 [ [2500 2| W [Rectnge 2

Green

0,00 35,00 |2 ME
Blue
(=) i

Fig. 229: Color value
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Parameter (Color channel depend-
ent from setting of color mod- Function
el)detector

Red (Hue/ Lightness)1 Threshold for selected channel min. / max.
Green (Saturation/A) Threshold for selected channel min. / max.
Blue (Value/B) Threshold for selected channel min. / max.
Sets search region asrectangle, as circle or as free
Search region shape. If free shape was selected, “Edit search region”
gets active.

By edit ROl there can be masked out parts of the
search area. The parts which are not relevant for this
Edit search region examination can be painted out like using an erasor.
Masks can also be inverted, means that parts which
are interesting can be marked.

Overlay search region Activate overlays for free shape search regions.

Predestinated applications
« Output of calculated color parameters via one of the data interfaces for further processing.

For newly generated detectors, all parameters are present as standard values, suitable for many
applications.

4.6.3.16 Detector Color area

Determines percentage of area covered by a color or a range of colors. Depending from area
there can be created a good / bad decision.

Tab Color channel (Page 272)
Detector Color area, Color select (Page 269)

Detector color area, tab thresholds (Page 271)

4.6.3.16.1 Tab Color channel
Selection of Color models (Page 323) or color channel on which the detector should work.

The display of the image depends on the image chip and the selected detector. Animage, taken
with a color chip contains more information by the color component than a monochrome image.
This feature can be used with the color channel selection. By selection of single color channels
specific zones can be intensified or weakend.
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« Monochrome chip: Display always black/ white

« Color chip + Color detector: Display always colored
« Color chip + Object detector: Monochrome image, display depending on selected color

model and color channel

Color channel | Color value

Color model
RGB
HSVY
LAB

Red
¥ Green

| Blue

Fig. 230: Color channel

Parameter Function
Color model:

Color model RGB, Color model RGB (Page 324),
HSV, Color model HSV (Page 325),
LAB, Color model LAB (Page 325)

Color channel One ore more channels can be selected.

4.6.3.16.2 Detector Color area, Color select

Determines percentage of area covered by a color or a range of colors. Depending from area
there can be created a good / bad decision.
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Color channel Color area | Thresholds

Red

VISOR® User manual

Search region

(=) 00 = 25500 (2| I Rectangle s

Green

() |00 %] [2s500 2| W T —
: Overlay
Blue -

Valid | =
) [0 || 500 2] W '

Color histogram
Fig.231: Color area

Parameter (Color channel depend-
ent from setting of color mod- Function

el)detector

Red (Hue/ Lightness)1

Threshold for selected channel min. / max.

Green (Saturation/A)

Threshold for selected channel min. / max.

Blue (Value/B)

Threshold for selected channel min. / max.

Search region

Sets search region asrectangle, as circle or as free
shape. If free shape was selected, “Edit search region”
gets active.

Edit search region

By edit ROl there can be masked out parts of the
search area. The parts which are not relevant for this
examination can be painted out like using an erasor.
Masks can also be inverted, means that parts which
are interesting can be marked.

Overlay search region

Activate overlays for free shape search regions.

Overlay

Color marking of pixels inside or outside of specified
color range. Thisis a help during setup to vizualise
detector results and to set thresholds more accurate.

Color histogram

Offers possibility to enter the thresholds inside a color
histogram.

Predestinated applications:

« Colored object with certain size and variable position in the ROI

For newly generated detectors, all parameters are preset as standard values, suitable for many

applications.
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4.6.3.16.2.1 Color histogram

Depending from selected color model there are displayed histograms for RGB, HSV or LAB. The
histogram shows the distribution of colors in region of interest. By the buttons there can be
switched on and off single channels. Limits for color detection can by set by moving small mark-
ings below the histogram. The selected range of colors is shown by colored areas. Crossing the
limits results in invertion of the selection. If a color can be detected reliable by using only one chan-
nel, the other channels have to be set to max./min. limits to avoid disturbing influence to detection.

Fig. 232: Color histogram

4.6.3.16.3 Detector color area, tab thresholds

Determines percentage of area covered by a color or a range of colors. Setting of thresholds.

Color channel ] Color area ‘ Thresholds |

L |
100px IZ]. 1310720px & | |+ Active

Threshold

Object size

Fig. 233: color area, tab thresholds
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Parameter Function
Threshold Threshold for percentage of the area min. / max.
Object size Min. / Max. object size (connected area)

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.17 Detector Color list

Compares a color with a list of known colors. Result: number or name of the color clossestto a
color in the list. This enables sorting of parts by color.

Tab Color channel (Page 272)

Detector Color list, Color select (Page 273)

4.6.3.17.1 Tab Color channel
Selection of Color models (Page 323) or color channel on which the detector should work.

The display of the image depends on the image chip and the selected detector. Animage, taken
with a color chip contains more information by the color component than a monochrome image.
This feature can be used with the color channel selection. By selection of single color channels
specific zones can be intensified or weakend.

« Monochrome chip: Display always black/ white
« Color chip + Color detector: Display always colored

« Color chip + Object detector: Monochrome image, display depending on selected color
modeland color channel
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Color channel | Color value ]

Color model
RGE
HSV
LAB

Red
¥ Green

| Blue

Fig.234: Color channel

Parameter Function
Color model:

Color model RGB, Color model RGB (Page 324),
HSV, Color model HSV (Page 325),

LAB, Color model LAB (Page 325)

Color channel One ore more channels can be selected.

4.6.3.17.2 Detector Color list, Color select

Compares a color with a list of known colors. Result: number or name of the color clossest to a
color in the list. This enables sorting of parts by color.

Color channel Color list
Color distance
[ |
(= e
1 |Farbe 1 Bl 0 o C - ] Rectangle v
2 |Farbe 2 254 254 |0
sheces Ello o oo ] | s
Overlay search region
Down Color histogram

Fig. 235: Color list
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Parameter

Function

Color distance

Distance of current color against taught color.

The metric of the color distance depends on the the Color
models (Page 323) used, only the selected color channels
are considered. *1)

Name of color, can be changed by doubleclick, e.g. red,

Name green, blue...der Farbe, kann per Doppelklick auf den
Namen geandert werden, z.B. Rot, Gelb, Blau

Samole color Ouput of taught color as colored area and in numbers (RGB /

P HSV/LAB)

Teach color in active line, if more than one color has to be

Teach taughtin one and the same image, a smallROIl has to be
moved to every color.

+ Add new line at end of list.

- Delete active line.

Delete all Delete complete list.

Up Move marked line one line up.

Down Move marked line one line down.

Search region

Sets search region as rectangle, as circle or as free shape. If
free shape was selected, “Edit search region” gets active.

Edit search region

By edit ROl there can be masked out parts of the search
area. The parts which are not relevant for this examination
can be painted out like using an erasor. Masks can also be
inverted, means that parts which are interesting can be
marked.

Overlay search region

Activate overlays for free shape search regions.

Overlay

Color marking of pixels inside or outside of specified color
range. Thisis a help during setup to vizualise detector results
and to set thresholds more accurate.

Color histogram

Offers possibility to enter the thresholds inside a color his-
togram.

1*) In the RGB- and LAB- color model the color distance is the euklidean distance.

In the color model LAB the distribution of colors is nearly homogenious over the entire model, that
means that color distances of the same value lead to the very equal cognition of color difference
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over the entire model. That is why we can state that a distance of a value of >=5 leads to a cog-
nition of a different color in this color model.

Predestinated applicaitons:

« Sorting of colored object via the list index

« Simple control of homogenious colored areas (average of color value over ROI, teach, adjust
small color distance (tolerance band) .. that’siit)

For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.17.2.1 Color histogram

Depending from selected color model there are displayed histograms for RGB, HSV or LAB. The
histogram shows the distribution of colors in region of interest. By the buttons there can be
switched on and off single channels. Limits for color detection can by set by moving small mark-
ings below the histogram. The selected range of colors is shown by colored areas. Crossing the
limits results in invertion of the selection. If a color can be detected reliable by using only one chan-
nel, the other channels have to be set to max./min. limits to avoid disturbing influence to detection.

Fig. 236: Color histogram

4.6.4 Output of inspection results

Here you define the assignment and logical connection of the digital signal outputs as well as the
interfaces and output data of your VISOR®.

1/0 mapping (Page 276)
Output signals (Digital outputs / Logic) (Page 282)
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Interfaces (Page 284)

Timing (Page 289)

Telegram, Data output (Page 296)
Parameters for image transmission (Page 300)

Parameters Archiving (Page 302)

4.6.4.1 1/0 mapping

Here the following settings can be made:

1. Definition, if /O is used as an input or output (Pin 05 - 08, can be used as input or output)

2. Assignment of functionality to inputs and outputs. In the list-box there can be seen and
selected all available functions for this input or output. Some functions can be assigned
only to one special input or output (e.g. HW/Trigger).

- a X
File View Options Help
foEg@-aell@@o ?
Help | Result | Statistics
0
I
0
e ®omee | (I3 I(m]>] e
Configure output
1fOmapping | Digital output | Interfaces | Timing | Telegram | Image transmission | Archiving |
o E R ——
o function /undefined % |
12RDBU (4) vl jector /Result )
03RD vl J
osPK. 52 esul )
o5 vE v esul J
078K (B) vl esul )
086Y (©) vl esul )
Mode: Config | Name: Vision Sensor Actvejobs 3, Job3 Cyde time: nfa Fesh: 3.8k8/40.5M8 | xovomo oot @ @ @ @ @ O
Fig. 237: Output, /0 Mapping
4.6.4.1.1 Functions of inputs
Function Description
H/W Trigger Hardware Trigger (only on pin 03 WH available)
Encoder A+ Input for encoder, Track A+ (only on pin 10 VT available)
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Function Description

Encoder B+ Input for encoder, Track B+ (only on pin 05 PK available)

Enable or disable trigger signals (input needs a minimum signal length of

Enable Trigger 2ms before raising trigger signal).
Job10or2 Job change between Job 1 and Job 2, depending on status of this input.
Low =Job 1, High = Job 2.
Job1...N Job change by pulses on one input
Teaching of alldetectors.
Teach - e . .
Rising edge on this input and trigger start teaching.
temporary/ N
Temporary: storage in RAM, void after reset.
permanent

Permanent: storage in flash, still valid after reset.

Job switch (BitX), Job change by binary bit pattern. Up to 5 inputs can be used to select up
binary coded to 32 jobs. Bit1 =LSB

Images are captured and evaluated as long as:

thisinput is on high level and none of the following stop criteria is fulfillled:
- “Overalljob result” = positive (access via Output/Digital output)

Repeat mode - “Max. cycle time” is not elapsed (if active)

enable If “Repeat mode enable” is used, this implicitly causes function “Trigger
enable” at the same time. That means only if a high signalis at this input,
triggers are accepted and executed. see below: Input, Repeat Mode
Enable, with Trigger (Page 282)

'(\gillt;/ ﬁ?&tjﬂgﬁzi act- Default setting if Multishot is active, instead of above mentioned H/W Trig-
ive) ger
sr?dfzfri]rfz?jm no function, not used

Functions which are used already are displayed in gray, because they cannot be used any more.
Allinputs need a minimum signal length of 2ms.

1omappng | Digtal output | interfaces | Timing | Telegram | image transmission

Pin  color Tnput  Output
03w v
oV v

o function / undefined }

12RDBU (A)
09D
0sPK.

05 ¥E

078K (®)
08GY (C)

RURRNIEENEY

Reset

lode: Config | Name: Vision | Actvejobi 1,Jobl | oo 'eﬂme o) Fissh: 13,118 /40.5M8 | xovom oot @ @ O O © O

Fig. 238: Output, Inputs
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4.6.4.1.1.1 Encoder Connection

If both tracks A+ and B+ are used increasing or decreasing counting can be done / forward or
backward movement of e.g. conveyor can be recognized. The encoder inputs can work with a fre-
quency of max. 18kHz.

forward backward

Encoder A+

Encoder B+

Fig. 239: Encoder connection A+/B+

4.6.4.1.2 Functions of outputs

Function Description

Dedicated ejector output, maximum load 100mA (all other outputs 50 mA), only
on pin 12 RDBU available. (corresponds LED “A”)

Result output, every result output can be covered with a detector result or a
logical expression.

Ejector

Result

Can be used to get a confirmation after successful job change via digital /O
Acknowledge |(“Job 1..n” or “Job Pin ‘X', binary coded”). Rising edge indicates successful job
job change change; high level is reset after 20ms. If job switch was not successful, signals
remain low.

Externalillu- |If this setting is selected (via pin 09 RD available only), a external illumination can
mination be connected/ triggered

No function,

undefined no function, not used

1/omapping |_Digital output | Interfaces | Timing | Telegram | Image transmission | Archiving

Pin / color Input
03WH v
VT v
12RDBU (4)

09RD

osPK

06YE

078K B)

08GY ()
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Fig. 240: Outputs

There are 2 predefined outputs:

« Ready: indicates, that Sensor is ready to receive a trigger.
« Valid: indicated, that data on outputs are valid.

4.6.4.2 Functions of the programmable, digital inputs:
During operation with process control, the following cases can be carried out via the inputs:

« inactive
« enable/disable
« load Job (binary coded)
e loadJob1...n
« teachtemporarily
« teach permanently
Description of different cases with a signal diagram.

Allfollowing signal diagrams are based on the setting “PNP”.

4.6.4.2.1 Input: “Trigger enable”
For enable (high) or disable (low) of trigger input.

Trigger signal, ignored
=> Input X = disable

Trigger

{
Ready I—YI |

€4— Evaluation ——p

Input X
Enable/Disable
Trigger

Enable Disable

Fig. 241: Input timing, Trigger enable

4.6.4.2.2 Input: Job change binary or by function Job 1 or 2:
Job change binary over up to 5 inputs (Job 1- max. 31):
Possible only if Ready = high. As soon as the binary input signal change Ready is set to low.

Ready remains low until switch-over to the new job is done. If the option “Job change confirm” is
used, this signal occurs after the job change, and hereafter “Ready” is set high again. During Job
Change via binary inputs there must not be sent any trigger signal. The change of the logic levels
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of the according inputs must happen at the same time (during maximum 10ms all inputs must
have a stable logic level)

Job change by function: Job 1 or 2:

Possible only if Ready = high. At the level change of the according input Ready is set low. Ready
remains low till the job change is done. If the option “Job change confirm” is used, this signal
occurs after the job change, and hereafter “Ready” is set high again. During Job Change over bin-
aryinputs there must not be sent any trigger signal. A high level causes evaluation according to
job 2; alow level produces evaluation according to job 1.

Differences between binary switching and Job 1 or 2:

By usage of binary job switch the desired job number must be represented binary coded via the
selected inputs. Therefore in this mode to switch between 2 jobs minimum 2 inputs are neces-
sary.

In case of Job change Job 1 or 2 a high level cause’s evaluation according to job 2, a low level pro-
duces evaluation according to job 1. In this way with only one input two the switching between two
jobs can be done.

Trigger

Time for
Tob change

Ready I

Pin's X
binary coded )(

Output X
job change
confirm

1

Fig. 242: Input timing, Job change via Binary/Job 1 or 2

4.6.4.2.3 Input: Job1... n

For switching between jobs via impulses. With the firstimpulse Ready is set to low. Impulses are
counted until the first delay of >= 50ms and then switches to the appropriate job. Ready remains
low until switch-over to the new job occurs. If the option “Job change confirm” is used, this signal
occurs after the job change, and hereafter “Ready” is set high again. During Job Change over bin-
ary inputs there must not be sent any trigger signal. Pulse length for job change should be 5 ms
pulse and 5 msdelay.

If possible job change should be made by binary coded signals like in fig. 2, this is the faster way.
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Trigger signal, with min.
Impuise length, typ.
>=5 [ms]

Trigger

Ready

AN

Input X o
(Job 1.N)

Typ. 20 ms /20 m

Output X
job change
confirm

Fig. 243: Input timing, Job 1 ... n
Attention!

At Job switch please take care of the following:

« AllJobs must have the same setting for job change
« AllJobs mustbe in triggered mode
« Ready signal must be high when trigger sequence starts

4.6.4.2.4 Input: Teach temp. / perm.

For re-teaching samples of all detectors of the current job. A rising edge initiates teaching, during
which a high level must exist at least until the next trigger, so that an image of an inspection part
can be recorded in the correct position. Ready is set to low and remains low until teaching has
been completed. Storage is either temporary (only in RAM), or permanent (in flash) according to
the setting.

Trigger

Ready

Input X
Teach temp./
perm.

Fig. 244: Input timing, Teach
Attention!

The functions Job 1 or 2, Job 1 ... n or teach temp. /perm. can only be used in trigger mode
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4.6.4.2.5 Input, Repeat Mode Enable, with Trigger

Images are captured and evaluated as long as,
this input is on high level and none of the following stop criteria is fulfillled:

« “Overalljob result” = positive (access via Output/Digital output)
« “Max. cycle time” is not elapsed (if active)

If “Repeat mode enable” is used, this implicitly causes function “Trigger enable” at the same time.
That means only if a high signalis at this input, triggers are accepted and executed

pnp

Trigger Input "
HW/sw

Repeat Mode | I | I | |

Enable

Image FIFlFlFIFlF F|F|P Flr| |F|P

Processed

P=PASS F=FAIL

Ethernet
result P

Stop on: Repeat Enable = Low Stop on: fesult = pas Stop =pa Ignored trigger as
Repeat Enable = low

Ready

Fig. 245: Input, Repeat Mode Enable, with Trigger

4.6.4.2.6 Input, Repeat Mode Enable, in Freerun

Repeat I I | ’
Input

Image

o |Flelelelelel  e[e[P[F[F[F]
Ethernet

Fesul [] [FI TF]

Stop on: Repeat Enable = Low Stop on: result = pas... and continued as Free Run Mode

P=PASS F=FAL

Fig. 246: Input, Repeat Mode Enable, with Trigger

4.6.4.3 Output signals (Digital outputs / Logic)

In this tab, you define the switching behaviour and logical connection of the digital outputs. Num-
ber of outputs depends from settings in tab 10 mapping. Additionally an 10-extension can be con-
nected over the serial interface.
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1jOmapping | Digital output | Interfaces | Timing | Telegram | Image transmission | Archiving

Outputs LED Invert NOT Logic | oD1 02 Logical expression
1 Overal job resuit ° & eon  [eon D

® Standard | 2| 12RDBU ()
3/09RD
4/05PK
5067

Extended |6 |078K (B) °

7l085v ()

pee e e
I
3
I
ES

Fig. 247: Output, tab digital output
Description of different cases with a signal diagram.

For each pin (output) there are the following possibilities:

Parameter [Function
Overall job . . L .
result No physical output, effects recorder, statistics and archiving functions
Invert Invert total result for this pin (output)
Standard: combine several detectors by logical expressions like AND (&) / OR (|)/
Mode NOT (!) to one logical expression.
Advanced: Free edit of logical expression.
NOT Select: operator NOT (!)
Logic Select: operator AND (&) /OR (|)
All active detectors are shown in this list depending from number of detectors.
D1-D... These can be assigned to the listed output. Each detector can be set to on, off and
invert.
. Here is shown either the logical expression that was build automatically by using of
Logical . . .
. standard mode or the logical expression can be entered free by using the
Expression
advanced mode.

Defining logical connection:

Define the logical connection between the inspection results of the individual detectors and the
status of the selected output. You have two input possibilities:

4.6.4.3.1 Logical connection — Standard mode

In standard mode, connection of detector inspection results with the selected output must be car-
ried out using the option buttons operator and the checkboxes in the detector selection list. The
result is displayed in the logical formulas window (cannot be edited).

Connecting results:

1. Selectthe logical operator to be used for connecting the detectors in the selection list,
from the operator window.
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2. Activate the detector in the selection list which is to contribute to the result (tick in the Act-
ive column).

By activation the “Inverted” column, you can individually invert the respective detector result.
The entryin the “Result” column alters accordingly.

Examples:

The detector results can only be connected by one logical operation, e.g.:

. (D1&D2&D3)or
« 1(('D1)|D2|D3) etc.
Please note: If a detector is assigned to an image acquisition (see “Repeat mode”, chapter Tab

Cycle time (Page 117)), its result in the remaining image acquisitions does not affect the logicres-
ult.

4.6.4.3.2 Logical connection — Formula mode

In formula mode, connection of detector inspection results with the selected output is defined by
the direct input of a logical formula. The operators AND, OR and NOT and round brackets are
available for this purpose.

Please use the following characters for the logical operators when editing the formula:

« “& for AND
“|” for OR (“AltCtrI” key and “<>" key)
“I”for NOT
Examples:

Logical expressions of any complexity can be created, e.g.:

. (D1&D2)|(D3&D4)

« !((D1|D2)&(D3|D4))

« (D1|D2)&(D3|D4)&(D5|D6)
etc.

Please note: If a detector is assigned to an image acquisition (see “Repeat mode”, chapter Tab
Cycle time (Page 117)), its result in the remaining image acquisitions is set to logic “0”. The logic
result must be adjusted accordingly.

4.6.4.4 Interfaces

In this tab you select and activate the digital inputs/outputs used and the interfaces for data out-
put:
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a X

fogg-gelE@Q ¢

Setup [ Hep | Resit | statisics

B i 100.00%

u 0

z e

s [ S0 | A R Y W )
Configure output

TOmapping | Digtal output | Interfaces | Timing | Telegram | Image transmission | Archiving |

Pin / color Input  Output Function Unique function

o03vm v 3]

VT v 3]

12RDBU (4) v J

09RD v )

05PK v J

06 YE v )

078K ®) v )

5o @ v )

Mode: Config | Name: Vision Sensor | Actve job: 3, Job3 Cydetme: nja Flash: 3.8k8/90.5M8 | xovoro (oot @ w0 O O O O
Fig. 248: Output, tab Interfaces

Parameter Function

Internal I/O Selection of I/O-type: PNP or NPN
RS 422 (baud rate) RS422 for data output with choice of data transmission rate

. Externalinputs and outputs (with I/O and encoder extension mod-

Ext. (digital I/O) ule)

Ethernet TCP/IP for data output. Sensor is a socket server. There
are used two ports which can be defined by the user. Default is port
Ethernet 2006 (IN) for commands to sensor and port 2005 (OUT) for data
transfer. SensoPart offer utilities for explanation of Ethernet com-

munication. They are installed together with this software in utilities
directory.

Ethernet/IP Field bus Ethernet/IP for data output. VISOR® vision sensor, Ether-
Net/IP, Introduction (Page 410)

Field bus PROFINET for data output, PLC communication.

The VISOR® vision sensor starts the PROFINET-Stack as soon as
a job with PROFINET is selected. Due to this the cycle time is
PROFINET slightly extended. Switching into a job without PROFINET does not
stop the PROFINET- stack. To stop the stack the device must be
turned off.

Note:
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Parameter Function

The sensor starts the PROFINET stack as soon as a job with
PROFINET is selected. This causes a small slow down of the exe-
cution speed. Switching to another job without PROFINET does
not stop the stack. Only a new start/ reset starts the sensor without
execution of the stack. VISOR® vision sensor, PROFINET, Intro-
duction (Page 382)

Activates the webserver on the VISOR® vision sensor. Similar like
in the local installed module “SensoView” now via “SensoWeb”
images and result data can be displayed via webbrowser.
Following browsers are supported: Microsoft Internet Explorer®ab
IE10, Google Chrome® and Moxzilla Firefox®.

To start SensoWeb:

SensoWeb « Activate SensoWeb, at Output/Interfaces/SensoWeb

« “Startsensor” (press button in SensoConfig)
Open Browser

« Typethe IP address of the sensor (see SensoFind) into the
address field of the browser.

Format: “http://Your Sensor IP”, e.g.: “http://192.168.100.100”
(default). See also: VISOR® — SensoWeb (Page 286)

For further informations see User manual, chapter “Communication”

Information

The outputs and interfaces can be separately activated or deactivated in the Active column.
Logical outputs:

By using the RS422, Ethernet and EtherNet/IP interface additional pure logic outputs can be
defined, which just exist logically and can be communicated via one of these interfaces only.

Logical outputs can be assigned to an e.g. detector result or to a logic expression (formula).

4.6.4.4.1 VISOR® - SensoWeb

With this software a connected sensor can be monitored, and results analysed.

From here no new settings on the sensor can be done, it’s a pure display tool to visualize images
and results via a web browser.
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Fig. 249: SensoWeb in the Browser / Results

Functions

e

o

Switch off help window.

Zoom of image. A clickinto
the images brings back the
original, smaller view.

1

On/ off of result bargraph.

@

On/ off of overlays.

2

Store currentimage asa
file.
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Fig. 250: SensoWeb / Statistics
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1 Result || Statistics Job

| Name | Beschreibung | Autor | Erstelit | Geandert
1 Jobi Default job Author WI5022 20151022 .
2 Job2 Job Author 2015-10-22 2015-11-20
3 Ju‘bi[} Job Author 20151022 20151022
4 Jobd Job Author 20151112
5 JobS Job Author 20151112 20151112 ¥
< >

Fig.251: SensoWeb / Job
To start SensoWeb:

« Activate SensoWeb, at Output/Interfaces/SensoWeb

« “Startsensor” (press button in SensoConfig)

« OpenBrowser

« TypetheIP address of the sensor (see SensoFind) into the address field of the browser.

Format: “http://Your Sensor IP”, e.g.: “http://192.168.100.100” (default).
Note:

. The following web browsers are supported: Microsoft Internet Explorer®from IE10, Google
Chrome® and Morzilla Firefox®.

o With http:/192.168.100.100/zoom.html (IP address of the sensor) a zoomed view is directly
accessible.

« Perone VISOR® vision sensor only one browser connection is allowed.

4.6.4.5 Timing

In this tab, you determine the time response of the selected signal output. If encoder was selected
the delays are entered in encoder steps. Depending on the settings in the I/O configuration all fol-
lowing time delays are done in ms or in encoder steps.

1omapping | Digital output | Interfaces | Tming | Telegram | Image transmission | Archiving

Trigger Digital output. statistcs

Delay Delay Ejector / result delay Signaling Valid duration Reset

oms = none 2] [oms 1| change on resuit 2] [oms =] || [on each job change:

Fig. 252: Output, tab Timing

Parameters [Functions

Trigger Time between trigger and start of image capturing (in ms or encoder pulses).
delay Max. time / no. of steps, is 3000 ms/ encoder pulses.
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Parameters |Functions
In case of use of:
« H/W Trigger (digital input): this delay is effective.
« Trigger (via Ethernet, PROFINET): this delay is not effective (image is cap-
tured on trigger directly)
E:ﬁ”stal out- All outputs can be delayed or only the ejector output.
Time between trigger and appearance of result level at the signal outputs (in ms
or encoder pulses). Between trigger and ejector maximum 20 parts are allowed
(buffer size). Max. time / no. of steps, is 3000 ms/ encoder pulses.
Ejector /res- |In case of use of:
ult delay . L . . . . .
« H/W Trigger (digitalinput): this delay is effective and starts with the trigger.
« Trigger (via Ethernet, PROFINET): this delay is effective, but starts only
after image is processed (not with the trigger!)
Reset signal |Determines, how to reset outputs.
Duration of Duration of result signalin ms
result
Attention:

At Job Change and change from Run- to Config Mode outputs will get the following states: Buffer
of delayed outputs willbe deleted.

Digital outputs:

Will be reset to default at change from “Run” to “Config”. Defaults are set by flag “Invert” in output
tab. “Invert” inverts the default setting and also the result.

Reset of digital outputs:

The reset of the result outputs can happen depending on different settings 7 events. This are:

« “Changeonresult’ (default).
The output changes its level according to the logical result when the next logical result is gen-
erated and valid. Typical use at controlling switch points e.g. in sorting applications.

« “Change on trigger”
The output is set to “inactive” (in operating mode PNP =low) with the next trigger. Typical use
at operation witha PLC.

« “Valid duration”
The output changes back to inactive after the “Valid” duration time setting here in ms. typical
use with e.g. pneumatic ejectors.
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S. SensoConfig/Output/Timing/Signalling
READY AND VALID
« IfReady=high: Ready for nextimage / evaluation.
« [IfValid = high: Results are valid at the outputs.
PNP or NPN operating mode.

Allthe described examples are in the operation mode “PNP”. If the setting “NPN” is used, the
examples are valid, but with inverted signal levels.

S. SensoConfig/Output/Interfaces/Internal I/O
4.6.4.5.1 The following cases for output timing are available:

4.6.4.5.1.1 Normal trigger, no delays:
Sequence: (Signalling here: Change in result)

« Rising edge at Trigger input (Pin03 WH)

« Consequence of Trigger = high: Ready = low, and Valid = low

. After the VISOR® has evaluated the image and the results are valid the defined outputs
change to the according logical states. Ready and Valid are set to high again (ready for next
task, outputs valid).

Trigger

Ready F ’; ‘J

Trigger i J Evaluation
delay il ha

Output

delay

Min. job time

Valid

Output

Ejector X

Fig. 253: Output timing, standard sequence at normal trigger

4.6.4.5.1.2 Trigger delay active
(Trigger delay concerns hardware trigger only)

This setting is used to delay the image capturing / start of evaluation against the real physical trig-
ger, which was e.g. caused by a light barrier or by the PLC. With this function the fine tuning of the
trigger point in time can be done without any change in mechanics or PLC programming.

Sequence:
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Image is taken after the trigger delay time is elapsed. The cycle time is trigger delay time + eval-
uation time.

s. SensoConfig/Output/Timing/Trigger/Delay

« Rising edge at Trigger input (Pin03 WH)

« Consequence of Trigger = high: Ready =low, Valid = low, all defined result outputs = low (Sig-
nalling = Change on trigger)

« Before the image for evaluation is taken, the adjusted Trigger delay time elapses.

« Now the evaluation starts. As soon as the results are valid the outputs change to the accord-
ing logical levels. Ready and Valid are set to high again (ready for next task, outputs valid).

Trigger [ |:

Ready |K ’; |x

Trigger i ) Evaluation
delay [ a

Output

delay

Min. job time

Valid

Output

Ejector

Fig. 254: Output timing, and Trigger delay

4.6.4.5.1.3 Trigger delay + Result delay (here: Ejector only):
(Trigger delay concerns hardware trigger only)

The result delay (if for all outputs or ejector only) is used to fine tune the ejector pointin time, inde-
pendent from evaluation time, as especially the evaluation time can have slight variations.

Sequence:

Image is taken after the trigger delay time is elapsed. Furthermore the Result delay is active, but
in this example just for the ejector output (pin 12 RDBU)

For all defined result outputs, except the ejector output the cycle time is: Trigger delay time + eval-
uation time.

For the ejector output the cycle time is: Result delay only! (Counted from trigger, only make sense
if longer than summation of above mentioned times!) S. SensoCon-
fig/Output/Timing/Output/Delay.

« Rising edge at Trigger input (Pin03 WH)

« Consequence of Trigger = high: Ready = low, Valid = low, all defined result outputs = low.
Except Ejector, as for this a fix result delay is defined.

« Before the image for evaluation is taken, the adjusted Trigger delay time elapses.
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« Now the evaluation starts. As soon as the results are valid the outputs change to the accord-
ing logical levels. Ready and Valid are set to high again (ready for next task, outputs valid).

« Inthis operation mode the Ejector output only is set after the Result delay is elapsed. In this
example the Ejector output is also used with Result duration, therefore it's reset after the Res-
ult duration time is elapsed.

Trigger K K1

Ready “A) F |x

:;Ilgager [ i >) Evaluation

dolny [ A

Min. job time

Valid 2)

Output 4‘ ‘ ) |

Ejector
Output duration

Fig. 255: Output timing, Result delay, ejector

4.6.4.5.1.4 Trigger delay + Result delay (here: all outputs):
(Trigger delay concerns hardware trigger only)

The result delay (if for all outputs or for ejector only) is used to fine tune the ejector point in time,
independent from the evaluation time, as the evaluation time of the “job” can have slight vari-
ations.

Sequence:

Image is taken after the trigger delay time is elapsed. Furthermore the Result delay is active, in
this example to ALL outputs.

For all defined outputs, the cycle time is: Result delay only! (Counted from trigger, only make
sense if longer than summation of Trigger delay + Evaluation time) s. SensoCon-
fig/Output/Timing/Output/Delay.

« Rising edge at Trigger input (Pin03 WH)
« Consequence of Trigger = high: Ready =low, Valid = low.
« Before the image for evaluation is taken, the adjusted Trigger delay time elapses.

« Now the evaluation starts. As soon as the results are valid, only the Ready signal is now dir-
ectly set to high again (ready for next evaluation). Now the result delay time must elapse.
After this has happened all defined outputs change to the according logical levels. Now also
the Valid signal is reset to high level (Valid = high: results / outputs valid. Signalling = Change
onresult).

In this operation mode the Ready signal only is reset to high level after Trigger delay + Evaluation
time is elapsed. (Ready = high: Ready for next evaluation). This make sense as the VISOR®
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independent from the later setting of the other outputs, is now already available for the next eval-
uation task.

Trigger K] K1
- = —
;:Iiger |———1r i ) Evaluation

Output
delay

|
Min. job time ﬂ

(/i
Valid 2 \A,—|
X

Output

Ejector

Fig. 256: Figure 142; Output timing, Result delay for all outputs.

4.6.4.5.1.5 Result duration active. (Here e.g. all outputs):

This timing setting is used to achieve a pulse at an output of defined length, for e.g. control of a
pneumatic ejector in case of a bad part.

Alldefined result outputs are reset to low level (inactive in PNP operation) after the Result dur-
ation in msis elapsed.

Trigger F F
Ready |l E )l
Trigger i J Evaluation
delay
Output
delay
Min. job time
Valid
Output
Ejector

«—>

Output
duration

Fig. 257: Output timing, Result duration

4.6.4.5.1.6 Cycle time (Min, Max) active:
(Here: Signalling: Change on Trigger)

Parameter control for the minimum and maximum time for a job. Minimum job time blocks trigger
signals which are coming in before the minimum job time was reached. (If during the Min Cycle
time a further trigger is coming in itis ignored)

Maximum job time interrupts a job after a defined time. Job result after a timeout is “not 0.k.” Max-
imum job time should be selected higher than the time demand for one execution.
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The Cycle time measures the time from Trigger till the setting of the outputs. If the cycle time
should be limited, e.g. because of a machine cycle must not be exceeded, it should be setto an
appropriate value. The result of all till this point of time not completely processed detectors is set to
false. By selecting the Max. Cycle time please consider that this may not be 100% exact, as
depending on the currently processed detector it's possible that there will elapse a few more mil-
liseconds the function can be stopped. It's recommended to check this possible exceeding of the
Cycle time in real operation and to decrease the value for the setting according to this offset.

Sequence:

All outputs and the signal “Valid” (Outputs valid) are set directly after evaluation. But the signal
“Ready” (Ready for next evaluation) is set not until the Min Cycle time is elapsed. Therefore only
from this point in time the next trigger will be accepted.

Trigger ,\_] m
- Y
;;ilgger Evaluation * Evawation
iy J
Min. job time | /
Valid j ,—|
Output 7 )
Ejector 7 )
Fig. 258: Output timing, Cycle time
4.6.4.5.1.7 Multiple Result delay for Ejector

This mode of operation is used, if between trigger / evaluation for part Aand it”s ejection is so
much time / distance, that the VISOR® already has to check n (up to 20 parts possible) further
parts which also has to be ejected later.

(Only available in mode: SensoConfig/Output/Timing/Delay: “Ejector only / Ejector- / result delay”
Here: Signalling = Result duration (alternatively also “Change on result”)

This function is limited on 20 parts between trigger and ejector.

Trigger ﬂ E ﬂ I
Ready
ao I f
Output . { -
delay

Min. job time H ﬂ ﬂ ﬂ

Valid

Output

0B AN

Fig. 259: Output timing, Multiple Result delay, ejector
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Examples:

In operation with an 1/0 Box preferably use the timing functions of the 1/0 Box.

4.6.4.6 Telegram, Data output

Configuration of data output via serial interfaces RS 422 and Ethernet as well as for archiving in
.csv. files. Here all settings can be done, which result data of the VISOR® vision sensor should be
transferred via the before selected interface.

1jomapping | _Digtal output | Interfaces | Timing | Telegram | Image transmission | Archiving

Active Detector  Value Min. length No

1| AignmentD.. selct,

s &

Datalength Status

Digital outputs Logical outputs

Active job no. Checksum

Fig. 260: Output, tab Telegram

Parameters |Functions

Binary/ Output data in Binary- (Hex) or ASCII- format

ASCII P y '
Exportation of file format with current results as .csv.

Save to i Detailed file format of the free defined output string as .csv file with: Byte position

avelotle (start position in string), Data type, Field name, Detector name, Value, Length (in

Byte), Detector number and Detector type.

Reset Reset of all parametersin this tab

Standard contents of protocol

Often required standard contents can be added to the output string by simply filling them in, or
activation via the checkbox.

Characters which are inserted at the beginning of the payload data
Start . .

sting (Binary or ASCII)

. Characters which are inserted at the end of the payload data sting

Trailer .

(Binary or ASCII)

Characters which are inserted behind each payload value (ASCII
Separator

only)

Characters which are sent at the end of aresponse to a PC or PLC
End of telegram (Reaction to a command, not with payload data, in ASCIl mode only,

output selectable in ANSI or Hexa Decimal)
Selected fields Shows which of the following checkboxes are activated.
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fields, Data length”

.... further standard con-
tent, like e.g. “Selected

to data string: “Payload”

Sequence: Selected fields, Data length, Status, Detector result,
Digital outputs, Logical outputs, Execution time, Active job no., Check-
sum

Detector-specific individual results

First create a new entry by activating the “+” button.

Function of buttons

« “+’:Insertnew entry

. : Delete marked entry

« “Up”, “Down”: Displace marked entry

You can add detector-specific individual results to the data telegram in the required flexible order
via the selection list: (adding new values via button “+”)

Payload

Active Detector

Value Min. length No +

Detektor1
Detektor2
Detektor3

Up

3 Down

Fig. 261: Output, Detector specific payload

Column Function
Active Activates/deactivates the marked output value
Detector Detector name (select from drop-down list)
Value Available detector results (select from drop-down menu)
Define the minimum length of the Value box; if the actual length is smal-
Min. length ler than that specified, the box s filled with spaces (ASCII) or zeros (bin-

ary)

No. of results

BLOB only!

Number of results of a BLOB detector which found several objects.
Example: feature “area” was selected and 10 BLOBs have been found,
here up to 10 of these area values can be transmitted.

All available output data see: Serial Communication ASCII (Page 458),
Serial communication BINARY (Page 518), chapter: Data Outputin

VISOR® 068-14490 - 28/07/2017-11 Page 297 EN



O SENSOPART VISOR® User manual

Column Function

ASCII/Binary

4.6.4.6.1 Possibilities of data output of VISOR® (see also chapter: Com-
munication)

4.6.4.6.1.1 (Ethernet-) port 2005 / RS422

Numerical data, which has been defined under Output/Telegram, now can be transferred in
ASCII- or Binary- format.

Ethernet: The sensor here is the (socket-) “server” and serves the Data via a “server-socket”
interface. This is basically a “programming interface”. To read or process the Data a “socket cli-
ent” (PC, PLC, ....) must establish a (socket-) connection (active) to the sensor.

4.6.4.6.1.2 PC-Archiving (SensoView)

Here images and numeric result data (in .csv. format) can be stored by “SensoView” into a folder
onthe PC.

The configuration (folder, ...) of this archiving function is done via “SensoView” (Menu: File/Res-
ult archiving, this is a pure PC- function).

4.6.4.6.1.3 Sensor- archiving (ftp, smb)

With this function images and numeric result data (in .csv format) can be stored actively by the
sensor via ftp/smb. This kind of archiving is configured under “Job/Archiving”, in this case:

a. With “ftp” used: the senor is a “ftp client” and “writes” the data to a “ftp server” folder on a
drive which is available in the network. With Job/Start the sensor connects to the ftp-
Server.

b. With “smb” used: the sensor “writes” the data direct in a folder in a network. With
Job/Start the sensor connects/mounts with this folder.

4.6.4.6.1.4 Ram disk (in the sensor)

In the sensor the lastimage as well as the numeric data of the last evaluation, which has been con-
figured under Output/Telegram, are stored (in a .csvfile) in a Ram disc- folder under. “/tm-
p/results/”.

This function is activated under “Job/Image transmission”. To access this data an ftp- connection
must be established actively to the sensor. Therefore an ftp clientis necessary.

Attention
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« Theformat of the .csv files is always the same (ftp, smb, ram-disk, SensoView).
« Thedata are stored readable (by default separated by comma) into the .csvfile.
« Only payload data which has been defined under (Output/Telegram) are transferred.

4.6.4.6.2 Communication settings

Communication TCP/IP RS422 /| RS232 EtherNet/IP PROFINET

Telegram format ASCII/Binary [ ASCII/Binary Binary Binary

Protocol settings

Parameters Functions

Binary/ASCII Output data in Binary- (Hex) or ASCII- format.
Save to file Exportation of file format with current results as .csv
Reset Reset of all parameters in this tab

Basics for establishing of a connection:

VISOR® is always tcp/ip (socket-) server.
VISOR® vision sensor opens always two (socket-) communication ports (default: 2005 + 2006).

« 2005 =Data port for sending of numerical results.
« 2006 =Command port for receiving of commands.

At atime only one (socket-) client (PC or PLC) can be connected to a port.
Recommendations:

Existing socket connections have only to be reconnected, if an error occurred (on ports 2005 +
2006)

(e.g.: PLC or clientin stop mode or error mode, etc.). During normal operation there is no need to
reconnect existing connections.

Ethernet data handling: Especially if several VISOR® vision sensor are used Ethernet should be
preferred.

Please see also installed help:
....\Program files\SensoPart \VISOR® vision sensors\Utilities\Ethernet

Commands to sensor in ASCII
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4.6.4.7 Parameters for image transmission

Image transmission and/or the image recorder and the Ram disc can be activated in the Image
transmission tab.

Setimage sharpness with the focus setting screw on the back of the VISOR®.

The symbol “exclamation mark” inside life picture means, thatimage display/ transfer on PC is
slower than image processing on VISOR®. Not all images are transferred and displayed on the
PC. This may cause lostimages during archiving. If this symbol occurs often, PC-programs run-
ning in background should be closed in order to improve PC performance.

Parameters

Functions and setting possibilities

SensoView

Transmission of images to SensoView can be switch on and off (Off increases
the speed of VISOR®).

- Off: noimages are transmitted to SensoView

- On: images are transmitted. Pre-processing filters do not effect the images.
(But, if activated, Arrangement filters do effect the transmitted images!)

- On (with Pre-processing): Images are transmitted, all activated Pre-processing
and Arrangement filter do effect the image.

Image
recorder

Storage of max. 10 images in the sensor's internal ring buffer. Setting possibilities
via pop-up menu: Off, Any, Pass, Fail.

Ram disk

Storage of lastimage in ram memory, thisimage can be taken by a F TP-client.
Ram disk

Settings: Off, Any, Pass, Fail.

The image is stored under name “image.bmp” in folder /tmp/results/ .
Parameters for FTP-client: user “user”, password “user”

Example Windows Console:

Microsoft Windows XP [Version 5.1.2600]

(C) Copyright 1985-2001 Microsoft Corp.

C:\>ftp 192.168.100.100

Verbindung mit 192.168.100.100 wurde hergestellt.

220 Welcome to VISOR® ftp-server!

Benutzer (192.168.100.100:(none)): user

331 Please specify the password.

Kennwort: user

230 Login successful.

ftp> cd /tmp/results

250 Directory successfully changed.

ftp>getimage.bmp

200 PORT command successful. Consider using PASV.

150 Opening BINARY mode data connection for image.bmp (354358 bytes).
226 File send OK.

FTP: 64d Bytes empfangen in 0,23Sekunden 1514,35KB/s

ftp>

Image is now in drive C of executing PC.
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Parameters

Functions and setting possibilities

If activated, results can be also received in the same way via the file “results.csv”
(alldefined data in “Output/Telegram”, with divider “;”.

Different types of archiving images

Max.
o number |Image fil- .
Access Description Drawings
of ter
images
Image recorder [Images stored in run-mode on Idlke?‘ig;fi-in
in VISOR® VISOR® can be transferred by 10 settings ‘il "
(Ram) SensoConfig or SensoView to a PC. ter” 9
SensoView tjljlrlr:?tl’f:d like pre-
archiving/ Images transferred to SensoView size of definedin | selectable
SensoConfig can be stored on hard disc of PC. hard disc settings “Fi{ yes/no
save image in PC) ter
Saving of Currentimages from filmstrip can be without fil-
filmstripsin saved as filmstrip (*.flm) or as bitmap | 50 terin no
SensoConfig (*.bmp) on hard disc of PC. 9
Lastimage in Lastimage is stored in ram disk of without fil-
VISOR® (Ram  |VISOR® and can be taken by FTP 1 terin no
Disk) from directory /tamp/results. 9
uniimited selectable
Archiving of (Limitis with /
imagesvia FTP |Archiving ofimagesviaFTP or SMB | size of without fil- no
or SMB hard disc .
in PC) tering
unlimited like pre
. ® . L- -t . =
GetImage Lastimage from VISQR by using ( . imitis defined in
Request Getlmage command in a program of | size of settings “Fi no
q aPLCorPC. hard disc tor” 9
inPC) er
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1jomapping | _Digtal output | Interfaces | Timing | Telegram

Destination

on

In

Ram dik
off

VISOR® User manual

n | Archiving

Fig. 262: Tab Output/Image transmission

4.6.4.8 Parameters Archiving

In tab Archiving the archiving of data can be defined.

Parameters

Functions

Archive type

Off: No archiving,

FTP: Archiving to FTP server,

SMB: Archiving to a drive via SMB-service (Server Message
Block) Attention: if archiving server is in different sub network
set gateway first with SensoFind.

IP Address

IP-Address of target server

Sharing name

Sharing name, specified in dialog “Advanced Sharing” in PC

Workgr.oup Option !, Workgoup / Domainname of server / client
(Domainname)

User name User name for FTP / SMB connection.

Password Password for FTP / SMB connection.

Directory name (pass)

Directory for archiving of data of good parts (pass) (for
C:\TESTPASS just enter TESTPASS)

Directory name (fail)

Directory for archiving of data of bad parts (fail) (for
CATESTFAIL justenter TESTFAIL)

Filename

Filename for images and protocol file, this name is extended
automatically by the image number (e.g. TESTFILE).

Add expression

Adynamic part (information such as date and time) is added to
the filename.
See table below

Image files

Activates archiving of images.
Please note:

« Images are stored without preprocessing settings, but
with the settings for the arrangement (e.g. rotated or
mirrored)
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Parameters

Functions

« FTPand SMB save images without overlays. To store
images with overlays, please use SensoView.

Result files

If protocol file is active, there will be generated automatically a
.csv file for each inspection (trigger). Contents of the file are
specified in “Output/ Telegram”. Files willhave increasing num
bers.

Image contents

Possibility to select, whether images should be stored including
the selected software filter or “raw” as taken from the camera.

Storage mode

Limit: after reaching maximum number of files transmission is
stopped.

Unlimited: files are stored, until target drive is full.

Cyclic: after reaching maximum number of files the older files
are replaced by the newer ones.

Max. number of files

Maximum number of file sets (image+protocol) which are
allowed to be stored in the target directory.

The following table shows the expressions that can be added to the filename.

Expression Description Example
TIME HHhMMmSSsSSSms 09h05m11s034ms
HOUR hh 09

MIN mm 05

SEC ss 11

MSEC sss 034

DATE YYYY-MM-DD 2011-09-21
YEAR YYYY 2011

2YEAR YY 11 (for 2011)
MONTH MM 09

DAY DD 21
STRINGID “Data” entry from extended trigger request “TRX" Part 34
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Expression Description Example
COUNTER Taken from statistics. 3824

Counter taken from statistics with a defined number of

digits.

XXindicates the number of displayed digits and can

accept values from 01 to 10. -
XXCOUNTER [Please note: 88;;)2[:NTER

If number of counter digits is too small, leading 0 will be

added.

If number of counter digits is too large most significant

digits will be discarded.
RESULT Overallresult of job Passor Fail
SENSORNAME |As specified in SensoFind
JOBNAME As specified in SensoConfig

1jomapoing | Digtal output | nterfaces | Timing | Telegram

Archive type: P address Share name.
off 2000

User name Passiord

Result fies Image fies Storage mode Max. number of files
Any + | lany + | |cydic sl —

Directory name (pass) Directory name (fai) _Fikname
Add expression -

Fig. 263: Tab Output/Archiving

4.6.5 Result

With this function the defined job is processed in the PC, and the “Results/statistics” window with
the detector list and the evaluation results is displayed. The cycle times are not displayed in this
mode as they are not available from the sensor.

In “Run” mode the results of the detector marked in the detector list are displayed. In the image
window — if adjusted — the image, the search- and feature-frames, and the result- graphs are dis-

played.
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Fig. 264: Result
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Param. res- Detector
ults dis- Function tvoe
played ye
Detectorres- |5 lean detector result Alldetect-
ult ors
Score value 1 Score (0..100%) Alldetect-
..n ors
Executlon Execution time of individual detector in [msec]. All detect-
time ors
Distance Calculated distance, [1/1000] *1) Caliper
Pattern
matching
Contour
Position X1.... Position found X (x-coordinate). [1/1000] *1) Edge
n detector
Calliper
Datacode
Barcode
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Param. res-
ults dis- Function
played

Detector
type

OCR

Pattern
matching
Contour
Edge
Position found Y (y-coordinate). [1/1000] *1) detector
Caliper
Datacode
Barcode
OCR

PositionY 1 ...
n

Pattern
matching
Contour
Edge
detector

Delta position X between object taught and object found [1/1000]

DeltaPos X *1)

Pattern
matching
Contour
Edge
detector

Delta position X between object taught and object found [1/1000]

DeltaPos Y 1)

Pattern
matching
Contour
Edge
detector
Datacode
Barcode
OCR
Wafer
Busbar

Angle Orientation of object found (0°..360°) [1/1000] *1)

Pattern
matching
Contour
Edge
detector

Angle between object taught and object found (0°..360°) [1/1000]

Delta Angle *1)

Scaling Only with contour (0.5..2) [1/1000] *1) Contour
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Param. res- Detector
ults dis- Function tvpe
played yp
Color
R(ed) Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
G(reen) Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
B(lue) Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
H(ue) Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
S(aturation)  [Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
V(alue) Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
L(uminanz) [Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
A Value for color parameter, signed integer [1/1000] *1) value
Color list
Color
B Value for color parameter, signed integer [1/1000] *1) value
Color list
Resultindex |Indexin list, signed integer [1/1000] *1) Color list
Color dis- Distance between taught and current color, signed integer Color list
tance [1/1000]*1)
Area i\1r)ea of the BLOB, without holes, in pixels, signed integer [1/1000] BLOB
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Param. res- Detector
ults dis- Function tvoe
played ye
Area (incl. Area of the BLOB, including holes, in pixels, signed integer [1/1000] BLOB
holes) 1)
IC;(;g:;)ur Number of pixels of outer contour, signed integer [1/1000] *1) BLOB
Compactness of BLOB (Circle = 1, all other >1)
Compactness | The stronger the shape of the BLOB deviates from circle the larger | BLOB
the value of compactness will be. Signed integer [1/1000] *1)
Center of X- coordinate of center of gravity of BLOB, signed integer [1/1000] BLOB
gravity X *1)
Center of Y- coordinate of center of gravity of BLOB, signed integer [1/1000] BLOB
gravity Y *1)
. ) . ) BLOB
X- coordinate of fitted, geometric element (rectangle, ellipse),
Center X ) . * Wafer
signed integer [1/1000] *1) Busbar
. ) . . BLOB
Y- coordinate of fitted, geometric element (rectangle, ellipse),
CenterY . . *q Wafer
signed integer [1/1000] *1) Busbar
Width of geometric element. BLOB
Width Width >= 0, width >= height, negative value indicates failure, signed
. * Wafer
integer [1/1000] *1)
Height of geometric element. BLOB
Height Heigth >=0, height <= width, negative value indicates failure, Wafer
signed integer [1/1000] *1)
. . . — . o no_ | BLOB
Orientation of width of object in degree (range: -180 ... +180°,0° =
Angle (360) ) . . * Wafer
east, counterclockwise), signed integer [1/1000] *1) Busbar
Eccentricity 1510)centr|0|ty numerical (range 0,0 ... 1,0), signed integer [1/1000] BLOB
Face up/- Face up/down discrimination, based on area, indicated by sign, BLOB
down,area [signed integer [1/1000] *1)
Contents of Code, depending from code string length may change, Datacod
. if a fix string length is needed, parameters minimum string length atacode
String o A ) Barcode
(detector specific data output) and maximum string length OCR
(detector parameters) have to be used.
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Param. res- Detector
ults dis- Function t ee °
played ye
Datacode
Stringlength  |Length of Code in Bytes Barcode
OCR
Datacode
Truncated Code truncated Barcode
OCR
Datacode
CI?mpare res- Result of string comparison Barcode
u OCR
Quality para- . . . Datacode
meter Output of quality parameters according to selection Barcode
Contrast Contrast of the code (0-100%) Barcode
Correction Number of modules corrected by error corrections Barcode
Module . -
height Height of modules in pixels Datacode
Module width |Width of modules in pixels Datacode
Confidence Output of the confidence values of the individual characters OCR
Result Dggree of similarity between the read string and the reference OCR
string from 0 to 100%
Min. Quality  |Minimum required quality was achieved OCR
Length Length of busbar Busbar
Width Width of busbar Busbar

DAl detector-specific data with decimal places are transmitted as whole numbers (multiplied by
1000) and must therefore be divided by 1000 after receipt of data.

The displayed parameters vary depending on the selected detector type. To see the results of
another detector markit in the detector list. In module SensoView numeric results, statistics and
images with or without the selected frames can be archived.
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4.6.5.1 1) Score value with result of caliper detector.

in case of Caliper- detector the result value “Score”, “Score 1” and “Score 2” have the following
meaning:

Score 1/ Score 2: value of Edge strength in gray values, normalised to 100 (hight of maximum in
histogram).

Score: smaller value of both: Score 1 or Score 2.

fodR-gelle®@o ?

Fig. 265: Score value caliper detector

4.6.5.2 Result Wafer

This function executes the job defined on the PC and the Result statistics window is displayed with
Detector list and Evaluation results. Execution times are not updated in this mode, as they are not
available from the sensor.

Detailed inspection results from the detector marked in the selection list are displayed in run
mode.

The image, Search and parameter zones (Page 322) and result graphs appear —when set—in
the display window.

The parameters displayed vary according to the type of detector selected:

General Outputs

Param. results displayed |Significance
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Result Part/ parameter detected (detected =green, not detected =red)
Score Degree of concordance of pattern found with pattern taught
Execution time Cycle time for evaluation in ms

Detector Type Name of active detector for result display

Outputs in Tab Wafer

Param. results displayed

Significance

Center X, Center Y

Coordinates of center

Angle Orientation (absolute angle)
Hight Hight of wafer

Width Width of wafer

Area Area of wafer serves as a stop cri

terion

Outputs in Tab Summery

Param. results displayed

Significance

Contour points found

Number of contour points

Chip size: Deviations

Number of erroneous contour
points

Chip size: Area exceeded

Number of adhered chips
exceeding area limit

Hole

Number of holes (max. 10)

Outputs in Tab Chip Overview

Param. results displayed

Significance

Area

Area of chip

Depth

Maximum depth of chip per-
pendicular to contour

Angle deviation

Maximum angle deviation

Width

Width of chip along the contour
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Param. results displayed

Significance

Angle

Relative angle to wafer ori-
entation

Center X, Center Y

Coordinates of chip center

Outputs in Tab Hole

Param. results displayed

Significance

Area

Area of hole

Center X, Center Y

Coordinates of hole center

Width

Width of hole (horizontal)

Height

Height of hole (vertical)

Outputs in Tab Chip contour

Param. results displayed

Significance

Position X, Position Y

Coordinates of chip center

Depth Maxu.num depth of chip per-
pendicular to contour
Possible reason for contour
point failure

Root cause

Deviation of contour; chip size,
chip shape

To call up inspection results for another detector, mark it in the selection list.

You can archive inspection results and statistical evaluations including selected graphics in the

SensoView programme.

4.6.5.3 Result Busbar

This function executes the job defined on the PC and the Result statistics window is displayed with
Detector list and Evaluation results. Execution times are not updated in this mode, as they are not

available from the sensor.

Detailed inspection results from the detector marked in the selection list are displayed in run
mode. The image, search and parameter zones and result graphs appear — when set —in the dis-

play window.

The parameters displayed vary according to the type of detector selected:
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Results/ statistics

Detector Score  Time. Detector type (g
1lpetektors  © 0.0 na Busbar

Count 3 Reset
CenterX [ 305.33200 Pass 0 0.00%
Center Y [250.123p¢ i Fal 3 100.00%

ange  [-0.359° 9
Length [ 367.341px

width 4333 px

Fig. 266: Result Busbar

General Outputs

Param. results displayed |Significance

Result Part/parameter detected (detected =green, not detected =red)
Score Detector result pass/fail (0/100)

Execution time Cycle time for evaluation in ms

Detector Type Name of active detector for result display

Outputs in Tab 'Busbar’

Param. results displayed Significance

Center X, Center Y Coordinates of center of all busbars
Angle Orientation (average angle of busbars)
Length Average length of busbars

Width Average width of busbars

Outputs in Tab 'Overview'

Param. results displayed Significance

Center X, Center Y Coordinates of each busbar center
Area Area of each busbar

Pads No of pads of each busbar

Outputs in Tab 'Binarization’

Param. results displayed Significance

Busbar brightness threshold min. max. Limit values for binarization of the busbars
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To call up inspection results for another detector, mark it in the selection list.

You can archive inspection results and statistical evaluations including selected graphics in the
SensoView program.

4.6.6 Start sensor

This function sets the sensor to run mode and executes the job.
Starting execution of a job:

Click on the “Start Sensor” button.

The active (= marked in the selection list) job is transmitted to the sensor, stored in the sensor's
non-volatile memory and started (run mode).

The parameters found are shown in the display window; the inspection results from the first
detector or the detector selected in the selection list are shown in the configuration window along
with statistical parameters.

Changing detector display:

To display the inspection results for another detector, markit in the selection list or click on its
graphicrepresentation in the display window.

Quitting job execution:

Click on the “Stop Sensor” button. You are now back in configuration mode and can edit your job.
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Fig.267: Start sensor
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4.6.7 Further topics of SensoConfig

Trigger settings (Page 315)

Connection mode: Switching between Online and Offline mode (Page 316)
Simulation of jobs (offline mode) (Page 316)

Creating filmstrips (Page 316)

Image recorder (Page 328)

Displays in image window (Page 321)

Search and parameter zones (Page 322)

Color models (Page 323)

4.6.7.1 Trigger settings

Select the required trigger mode in the job settings in the “General” tab:

Parameters [Functions

Triggered Operation with external trigger, or trigger button in the interface

Operation with automatically running self-trigger; the sensor supplies images

Freerun with the maximum possible frequency

Select the form in which the images are to be supplied by the sensor using the option buttonsin
the zone Trigger/Collectimage:

Parameters [Functions

Recording of a single image, image recording occurs once when:

Single 1. Trigger mode =triggered: First external trigger signal or with the trigger button
image on the SensoConfig interface

2. Trigger mode =free run: First click on the “Single image” button

Continuous supply of images, image recording occurs continuously when:

1. Trigger mode =triggered: Each external trigger or with each click on the trig-
Continuous |ger button on the SensoConfig interface

2. Trigger mode =free run: Continuously through internal self-triggering with
maximum frequency

When exposure time, amplification, ilumination or resolution parameters are modified in the Job
settings, a new image is automatically requested from the sensor.

To obtain a continuously updated live image even without trigger, carry out the following (if neces-
sary temporary) settings:
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« Settofree rununder “Job/General’
« Settocontinuous under “Trigger / Collectimage”

4.6.7.2 Connection mode: Switching between Online and Offline mode

Two operating modes are available for sensor configuration and test run, which you can selectin
the Connection mode window.

« Online mode: Configuration with connected sensor.
« Offline mode: Simulation of a sensor with the help of images stored in film strips.

Connection mode

Fig. 268: Connection mode

When the sensor is connected, both modes are available; it is possible to switch between the two.
If no sensor is available, it is only possible to work in Offline mode, i.e. with sensor simulation.

4.6.7.3 Simulation of jobs (offline mode)

You can create and test your configuration without a sensor being connected using stored film
strips (= series of images). Simulation can be worthwhile to prepare a configuration or to improve
a configuration carried out online.

Information:

« Severalfilms are available in SensoConfig when delivered.
« Further methods for image acquisition: Image recorder (Page 328).

4.6.7.4 Creating filmstrips

In configuration mode, images from the sensor are continuously loaded into the PC's RAM. After
switching from online to offline mode, max. 30 images are available and can be stored as a series
ofimages in a fimstrip file. Alternatively or in addition to the images stored on the sensor, you can
load series of archived images or individual images on your PC or an external storage medium
and combine them into new fims.

When you mark animage in the list, it is displayed in small format in the preview window on the
right.
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4.6.7.4.1 Storing images from the sensor as filmstrips:
1. Firstconnectthe PC to the sensor and fill the memory with images in free run and collect
image / continuous (Mode of connection = online).
2. Select option button “offline” in the window mode of connection.

3. Select configure filmstrips in the File menu or click on the icon filmstrips in the toolbar.
The images loaded from the sensor appear in the selection list that appears below:

Filmstrip configuration ? x

Filmstrip
Images

Preview

Imagel
Image2

Sensor
Sensor Image3
Sensor Imaged
Sensor Images
Sensor Images

NI

| toad || Dekte || beleteal || Load fimstip | | save fimstrip |

Fig. 269: Filmstrip

The images now can be examined; re-sorted or individualimages can be deleted or
added. The maximum number of images in a fimstrip is 30.

4. Click on Button “Save filmstrip” under the selection list.

Allimages in the list will be saved in a fimstrip file (extension .flm) in the order shown and are now
available for future simulation.

4.6.7.4.2 Loading filmstrips and individual images from PC:

Select option button “Offline” in the window Mode of connection.
2. Select configure filmstrip in the File menu or click on the icon filmstrip in the tool bar.
3. Select afilm file from the selection list and click on “Load filmstrip” button or load individual
images from your PC or an external storage medium with the “Load image” button.
The loaded images are added to the selection list.

The type and memory location of the file is shown in the column source: filmstrips stored on the
PC (Film), individual image stored on the PC (File), image in sensor memory (Sensor). After
switching from online to offline mode all entries are Sensor.

4.6.7.4.3 Editing filmstrips:

You can create new films from the individual images in the selection list regardless of their source.
The following functions are available for this purpose:
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Button Function
< e Change order of images: The marked image is moved up/down one place or is
57 E>>0 moved to the end of the list.

Load image |Load further images from an external storage medium

Delete, Delete image from the list/Delete allimages from the list. (The images on the data
Delete all carrier are not deleted here.)
Abort> Quit the list without any modification

Load allimages into the film memory on the PC in the order shown. These are
Import ) ) L .

now available for display and analysis in offline mode.
L.oad /save Load filmstrip from data carrier or save there
film strip

4.6.7.4.4 Displays in image window

4.6.7.4.4.1 Controlling image reproduction

< Play > 3 | /50

Fig. 270: Image reproduction

You can control the selection and reproduction of stored images using the “<” (back), Start/ Stop
and “>” (next) buttons as well as the slide bar underneath the display window. The image counter
indicates the number of the currentimage as well as the number of images in the active filmstrip.

4.6.7.4.4.2 Image section and enlargement:

= 100%: - 4

Fig.271: Zoom

You can select the required image section using the buttons or drop-down menu under the dis-
play window.

4.6.7.4.4.3 Graphical display of results

You can active or deactivate the following graphics in the View menu:
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« Bargraphresult: Displays the inspection result as a bar graph.

« Drawings: Displays search, parameter and position frames detectors and alignment detect-
ors.

« Focussing aid: Displays image sharpness (see also Job settings).

« Enlarged display: Insertion of a separate enlarged display window, which can be adapted to
the required scale using the adjustment handles at the corners of the frame.

The module SensoView offers a limited selection of these functions.

4.6.7.5 Image recorder

An image recorder is available in the SensoConfig and SensoView programmes. When the
recorder is activated, either allimages or just error images are continuously loaded into the
internal memory. This covers 10 images, the oldestimages are in turn replaced (FIF O buffer).
The recorded images can then be called-up and displayed with a PC, or stored on a PC or on an
external storage medium, and are then available for analysis or simulation purposes in offline
mode.

In the SensoView program, you may be required to enter a password (if activated) to call up
recorder images (User user group, see user administration).

Activating recorder:

Activate the recording function in the setup “output” under the “Image transmission” tab. You can
select whether allimages (“Any”), only “Pass” images or only “Fail” images should be recorded in
the pop-up list of recorder parameters.

Selecting and recording images:

Select “Get images from sensor” from the File menu or click on the button “Rec.images” (only in
SensoView).

A display window appears in which you can load images stored in the sensor's RAM on to the PC
and then examine and save them:
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Images from recorder - O X

Date |10/11/2016 Recorded tme | 12,07.12,000 Images E] 110 Q

[ Previous ] [ Next ] [ Save ] [ Save al ] [ Close

Fig. 272: Image recorder

Parameter |Function
Back Displays the previous image
Next Displays the nextimage
Save Saves the image displayed on the PC or an external storage medium
Save all Saves allimages
Information:

The running number of the selected image and the total number of images recorded on the
sensor (max. 10) are displayed in the counter under the display window.

During storage, the images are deposited in bitmap format (extension .bmp) with a res-
olution of 640 x480 pixels (VGA).

The inspection results associated with the images (OK or error) and the date are stored in
the file name (format YYMMDD _running no._Pass/Fail.bomp, e.g. 090225_123456_
Pass.bmp).

If you want to record detailed inspection results with the images, use the function Archive in
SensoView.

If you only want to record a single image with or without overlay, you can use the function
save currentimage in the file menu, instead of using the recorder.
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« Imageswillget a time stamp when loading them from VISOR® vision sensor.
« Loading images from the sensor on to the PC deletes data on the sensor. If the recorder win-
dow is closed without images having been saved, they will also be deleted from the PC.

« Imagesare lost from the buffer in the event of a loss of power.

4.6.7.6 Displays in image window

4.6.7.6.1 Controlling image reproduction

E Flay > 3 | /50

Fig. 273: Image reproduction

You can control the selection and reproduction of stored images using the “<” (back), Start/ Stop
and “>” (next) buttons as well as the slide bar underneath the display window. The image counter
indicates the number of the currentimage as well as the number of images in the active filmstrip.

4.6.7.6.2 Image section and enlargement:

- 100%0 - +

Fig.274: Zoom

You can select the required image section using the buttons or drop-down menu under the dis-
play window.

4.6.7.6.3 Graphical display of results

You can active or deactivate the following graphics in the View menu:

« Bargraphresult: Displays the inspection result as a bar graph.

« Drawings: Displays search, parameter and position frames detectors and alignment detect-
ors.

« Focussing aid: Displays image sharpness (see also Job settings).

« Enlarged display: Insertion of a separate enlarged display window, which can be adapted to
the required scale using the adjustment handles at the corners of the frame.

The module SensoView offers a limited selection of these functions.
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4.6.7.7 Search and parameter zones

You can define search and parameter zones in the configuration steps alignment and detectors.
These are identified in the image window by different colored frames.

Drawingsin the screen (yellow, red frames etc.) can be activated or deactivated for any detector
or category in the menu item “View/all drawings”. With “View/drawings of current detector only”,
alldrawings on the screen can be deactivated with the exception of the detector currently being
processed.

4.6.7.7.1 Definition of search and parameter zones

When a new detector is created, a yellow frame is displayed, which defines the detector's search
zone. The standard shape of the search zone is a rectangle; with contrast and gray level detect-
ors, a circle can also be selected. The defined parameters (red frame) are found (green frame)
provided its center is within the search zone (yellow frame).

With pattern matching and contour detection detectors, there is also a parameter zone within the
search zone which is represented by ared or green frame:

« Redframe =teach parameters
« Greenframe =parameters found

If position control/ check is defined, a blue frame appears also (either a rectangle, circle or
ellipse).
If an alignment detector is defined, it's frame is shown in dotted yellow lines.

At the according upper left corner of each frame the number of the detector is shown.

4.6.7.7.2 Adapting search and parameter zones

The zonesiinitially displayed in standard size and position can be selected / marked in the image or
in the detector list and altered in size and position. Eight adjustment handles on the frame enable
you to adapt the shape and size of the frame. Its position can be displaced by clicking anywhere
inside the frame. The arrow at the side of the frame pointing to the center can be used to change
the rotational position of the frame.

The taught sample is represented in original size in the General or Parameters tab in the bottom,
right-hand corner of the screen. Only the frame of the currently active detector, selected in the
image or detector list, is shown with thick lines and adjustment handles, all other frames which are
not selected are shown with thin or dotted lines (alignment detector).
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Fig. 275: Search- and feature frames

Information:

« Foroptimum detection, parameters must be distinct and not contain any variable parts, e.g.
shadows.

« Significant contours, edges and contrast distinctions are of advantage.
« Toreduce evaluation time, the search zone selected should not be unnecessarily large.

Result bar

On the right next to the search zone, the degree of concordance of the parameter searched for
and found is displayed as a fixed result bar with a set threshold value:

« Green bar =The searched for parameter has been found and the pre-set threshold value of
minimum concordance has been achieved.

« Redbar =The object could not be found with the required degree of concordance. The
graphics displayed can be selected in the View menu.
4.6.7.8 Color models

For description of colors there are available color models.

VISOR® Color is able to work on different color models.

The following color models can be selected:

Color model RGB (Page 324)
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Color model HSV (Page 325)
Color model LAB (Page 325)

4.6.7.8.1 Color model RGB

RGB color modelis an additive color model, which describes colors by adding the components of
the base color red, green and blue.

The RGB- color space is described as a linear color space, as a cube with the three axis Red,
Green and Blue.

White
Cyan
(0/255/255) )(25512551255)
wr
Yellow

(255/255/0)

Blue
(0/0/255) Red

e
Black (255/0/0)
(0/0/0)

Fig.276: Color model RGB

red, green, blue, 0-255

RGB color modelis used from image capturing chip and from display to define the colors. But
image capturing chip and display have different sensivities on each channel.

Because of this there has to be a compensation, means RGB is never the same as RGB.
Linear RGB

RGB values are calculated as linear RGB values, as the sensor chip delivers linear RGB values.
Advantage of the linear RGB value is the linear relation between physicalimpact and RGB value.

Example: Doubling the shutter time leads to doubling of RGB values, if all other illumination con-
ditions remain stable.
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4.6.7.8.2 Color model HSV

HSV color model is the most similar to describe what the human eye sees.

Fig.277: Color model HSV

« H(hue) stands for the angle on the color circle (e. g. 0° =red, 120° =green, 240° = blue)

« S(saturation) in percent (0 % = light gray, 50 % = low saturated color, 100 % = maximum sat-
urated color)

« V(value)in percent (0 % =dark, 100 % =full brightness)

4.6.7.8.3 Color model LAB

LAB or L*a*b*-color model s built from a three dimensional coordinate system:
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L=100
)

L=0

Fig.278: Color model LAB

« a*-axis describesthe red and green components of a color, negative values stand for green-
and positive values stand for red. Range of values from -150 to +100.

« b*-axis describes the blue and yellow components of a color, negative values stand for blue
positive values stand for yellow. Range of values from -100 to +150.

« L*-axis describes the lightness of the color with values from 0 to 100.

One of the most important properties of the L*a*b color model is the independency from the tech-
nology used for capturing and displaying the images.

LAB values are calculated from linear RGB values. Thisis based in a D65 illuminantand a 2°
observer.

4.6.7.9 Application Examples

In Menu “File” “Examples” predefined examples can be loaded.

Afilmstrip is loaded together with a job-file.

4.7 VISOR® - Operating- and configuration software — SensoView, all
functions

This program enables the monitoring of the image from the camera and the inspection results.
Image display (Page 327)
Result (Page 333)
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Statistics (Page 332)

Changing active job (Page 334)

Upload (Page 336)

Commands/ Freeze image (Page 328)
Image recorder (Page 328)

Archiving test results and images (Page 330)

From this software ONLY monitoring and job change (loading of already defined jobs) can be
done. It can be password protected so that you can only view (worker level), or view and load pre-
defined jobs (Supervisor level).

4.7.1 Image display

The graphical display of an image and the inspection results in the display window depend on the
setting of the parameter in tab “Image transmission” in job settings (“Parameters for image trans-
mission” in SensoConfig) program:

« Image transmission active: The currentimage along with the frames for the defined search,
parameter and position zones and parameters found are displayed.

« Image transmission inactive: Only the frames for the defined search, parameter and position
zones and parameters found are displayed (currentimage is not displayed).

The degree of concordance between the parameter searched for and the parameter found
appears to the right next to the search zone of the respective detector, in the form of a vertical res-
ult bar with a set threshold value:

« Greenbar: The parameter searched for has been found and the pre-set threshold value for
concordance has been reached.

« Redbar: The object could not be found with the required degree of concordance.

An exclamation mark in the top right hand corner of the live picture means, that image processing
on PC is slower than image processing on VISOR®i.e. Notall images are transferred to PC.

This may cause lostimages in images archiving. If this symbol occurs often, PC-programs run-
ning in background should be closed in order to improve PC performance.

You can configure the graphics of the inspection results in the View menu.
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Fig. 279: SensoView

Except the archiving all functions of SensoView are available also in the module SensoConfig.

4.7.2 Commands / Freeze image

With the “Freeze image” button, you can request single images according to the type required
(currentimage, nextimage, next failed image) and freeze them in the display window.

The required single image is displayed and the image counter stops at the corresponding image
number.

Press “Continue” to end the frozen image state.

4.7.2.1 Zoom

With the button “Zoom” the image is opened in a new window with enlarged display.

4.7.3 Image recorder

Animage recorder is available in the SensoConfig and SensoView programmes. When the
recorder is activated, either allimages or just error images are continuously loaded into the
internal memory. This covers 10 images, the oldestimages are in turn replaced (FIF O buffer).
The recorded images can then be called-up and displayed with a PC, or stored ona PC or on an
external storage medium, and are then available for analysis or simulation purposes in offline
mode.
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In the SensoView program, you may be required to enter a password (if activated) to call up
recorder images (User user group, see user administration).

Activating recorder:

Activate the recording function in the setup “output” under the “Image transmission” tab. You can
select whether allimages (“Any”), only “Pass” images or only “Fail” images should be recorded in
the pop-up list of recorder parameters.

Selecting and recording images:

Select “Get images from sensor” from the File menu or click on the button “Rec.images” (only in
SensoView).

A display window appears in which you can load images stored in the sensor's RAM on to the PC
and then examine and save them:

Images from recorder - O X

Date |10/11/2016 Recorded time | 12,07.12,000 Images [I] /10 Q

revimn [ wet ][ sme [ sweat ][ om=

Fig. 280: Image recorder

Parameter |Function

Back Displays the previous image

Next Displays the nextimage

Save Saves the image displayed on the PC or an external storage medium
Save all Savesallimages
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Information:

« The running number of the selected image and the total number of images recorded on the
sensor (max. 10) are displayed in the counter under the display window.

« During storage, the images are deposited in bitmap format (extension .bomp) with a res-
olution of 640 x480 pixels (VGA).

« Theinspection results associated with the images (OK or error) and the date are stored in
the file name (format YYMMDD_running no._Pass/Fail.bmp, e.g. 090225_123456_
Pass.bmp).

« Ifyouwantto record detailed inspection results with the images, use the function Archive in
SensoView.

« Ifyouonlywantto record a single image with or without overlay, you can use the function
save currentimage in the file menu, instead of using the recorder.

. Images will get a time stamp when loading them from VISOR® vision sensor.
« Loadingimages from the sensor on to the PC deletes data on the sensor. If the recorder win-
dow is closed without images having been saved, they will also be deleted from the PC.

« Images are lost from the buffer in the event of a loss of power.

4.7.4 Archiving test results and images

You can archive images with and without graphics, and inspection results on to your PC or an
external storage medium for analysis or simulation purposes (see Offline mode).

Access to this function may require password entry (user group, see user administration).
Configuring archiving:

1. Select Configure archiving ... from the File menu.
A dialogue box appears with the following options:
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Result archiving 7 *
Archiving
Path for archiving
Fath |C:)
Settings

Automatic Start

Archive Images Circularly

¥ Limitation (max.) 10MB

Type of images Allimages =

Image Mumeric results
Additional csv file (numeric results)

Qverlays

Storage mode

Brahs Configured =
Ck Cancel

Fig. 281: Archiving configuration

Parameter |Function

Pathfor |y ctory in which archived fle(s) are stored.

archiving

Settings,

Automatic |[Starts archiving automatically after start of SensoView.

Start

Settings,

Archive Activates cyclic overwriting of oldest images if limitation of storage is
imagecir- [reached.

cularly

Settings, . . . . o .
Limitation In this drop-down menu it is possible to specify which images (allimages
(max.) or only good or bad images) are to be stored.
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Parameter [Function

Type of Specifies, whether all, good or bad pictures have to be stored.
images

Graphics,

Bar graph |[Choice of graphics to be archived in the image.

result

If “record with” is activated, numerical result data such as coordinate val-
ues etc. are archived in an additional .csv file.

Setting “Legacy” / “Configured” determines the format of storage (.csv).
Numerical |With “Legacy” *1) the content is predefined, with “Configured” the con-
results tent can be defined in “Output/Telegram”.

*1) The storage mode “Legacy’” is obsolete and only provided for reas-
ons of backward compatibility. It willbe omitted with one of the next ver-
sions.

2. Selectthe required options and confirm your choice with OK.

Start/end archiving:

Click on the button “Archive images” in the “Commands” filed to start or end the archiving function
with the above mentioned settings. The name of the image file currently to be stored appears in
the status bar. Archiving is carried out for as long as the button “Archive images” is pressed.

4.7.5 Statistics

Statistical data from the inspection process is displayed in the Statistics tab in run mode. The stat-
istical data displayed is identical for all types of detectors:

Parameter Function

All evaluations Total number of inspections

Good parts Number of inspections with result “OK”

Bad parts Number of inspections with result “Error”
Min./max./mean execution time Min./max./mean execution time for evaluation in ms

All statistic values can be reset to zero with the “Reset” button.

You can archive inspection results and statistical evaluations including selected graphics in the
SensoView program.
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4.7.6 Result

This function executes the job defined on the PC and the Result statistics window is displayed with
Detector list and Evaluation results. Execution times are not updated in this mode, as they are not

available from the sensor.

Detailed inspection results from the detector marked in the selection list are displayed in run

mode.

The image, search and parameter zones and result graphs appear —when set—in the display

window.

The parameters displayed vary according to the type of detector selected:

Result | Statstes | Job select

Detector  Result

Alignment
Detectar

1 Detectorz o 55.0

Score

A s 0.6

2 Detector3 O 13.4

Job upload

Executior Detector type
55ms

ims
oms

Score probe 1
Edge detector
Brightness
Brightness

Fosition X

Delta pos.X

Angle

Fig. 282: SensoView, Result

Seore probe 2
Fosition Y 219.3

Delta pos.Y 28

Delta angle 0.1

Param. results

displayed Detector type Function

Result all Part/parameter detected
(detected = green, not detected =red)

Score 1. n all Degree of concordance of pattern found with pat-
tern taught

Distance Caliper Calculated distance

Execution time all Cycle time for an evaluation in ms

Position X1 .. n, Pattern match., Con- . .

Positon Y 1. n tour. Caliper Coordinates of parameter found (center point)

Delta X, DeltaY

Pattern match., Con-

tour

Deviation of coordinates found in contrast to
taught position / through alignment

Position check

Pattern match., Con-

tour

Position found within the defined position frame

Angle

Pattern match., Con-

tour

Orientation (absolute angle) of parameter found

Delta angle

Pattern match., Con-

Angle deviation between parameter taught and
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Param. results

displayed Detector type Function
tour parameter found
Scale of contour found in contrast to taught con-
Scale Contour
tour.
Result index Color list Number in list
Color distance Color list Distance of measured color to taught color

Red (Color model
RGB)

Color list, Color
value

Mean value red

Green (Color
model RGB)

Color list, Color
value

Mean value green

Blue (Color model
RGB)

Color list, Color
value

Mean value blue

Hue (Color model
HSV)

Color list, Color
value

Hue value of color

Saturation (Color

Color list, Color

model HSV) value Saturation of color
Brightness (Color |Color list, Color .
model HSV) value Brightness of color
Lightness (Color  [Color list, Color .
model LAB) value Lightness of color
A (Color model Color list, Color

A- value of color
LAB) value

B (Color model
LAB)

Color list, Color
value

B- value of color

To show inspection results for another detector, markit in the selection list.

You can archive inspection results and statistics including selected graphics in SensoView.

4.7.7 Changing active job

Inthe Job tab, the jobs available on the sensor are displayed in the selection list. Here you can

switch between different jobs stored on the sensor. The green arrow (
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The use of functions which stop an active sensor may require password entry (User group user,

see user administration).

Password levels

SensoFind

|

Password: Admin

v

SensoView

Images and results

SensoConfig
All parameter settings

Password: User

¥

Job upload

¥

Record images

Fig. 283: Password levels

Result | Statisics | Jobselect | Jobupload
Avalable jobs on sensor
Name Description
1) > 30b1 Defauit job
2| 002 b

Author
Author
Author

Fig. 284: SensoView, Job select

Created
31.05.2017, 06;
31.05.2017, 06;

Changed
31.05.2017, O¢
31.05.2017, O¢

¥ | setactive

Select a job from the list and activate it with the “Activated” button. The previous job is deactivated;

the selected job is now active.

Attention:

At Job Change and change from Run- to Config Mode outputs will get the following states:

« Buffer of delayed outputs will be deleted.
« Digital outputs: will be reset to default at change from “Run” to “Config”. Defaults are set by
flag “Invert” in output tab. “Invert” inverts the default setting and also the result.

« Readyand Valid: Ready and Valid show at Job change and at change of operation mode
from Run to Config, that the VISOR® is not ready and that results are not valid (Low level).
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4.7.8 Upload

You can load new jobs or entire job sets from the PC to the sensor memory in the Upload tab. The
available jobs and job sets are displayed in the selection list.

Jobs and job sets can be created in the SensoConfig program and stored there under File / Save
Job/Save Jobsetas ...

Result | Statstics | Jobselect | Jobupload

Neme Created Changed
1] Jobset_Ljob 05.04.2017, 12:03:39 05.04.2017, 12:03:38
2/ Jobset_2.job 05.04.2017, 12:03:53 05.04.2017, 12:03:53
3|TestLiob 05.04.2017, 12:04:19 05.04.2017, 12:04:19
4| Testzjob 05.04.2017, 120407 05.04.2017, 120407

Upload

Fig. 285: SensoView, Job set upload

Information:

« Ajob set consists of one or several jobs which are simultaneously stored in the sensor or on
the hard disk.

« Use of functions which can stop the active sensor may require password entry (User user
group, see user administration).

« Selectajob or job setfrom the list and load it on to the sensor with the “Upload” button.
« Thisaction deletes all jobs previously stored on the sensor!
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5 Communication

5.1 Possibilities of image- / data transfer and archiving

The VISOR® is able to communicate and exchange data via different communication channels
with a PLC, I/O extension or a PC. It's possible to send data on request or cyclical from the
VISOR® to a PLC/PC. But the PLC/PC can also actively communicate with the VISOR®, for e.g.
only ondemand/request to get result- or settings- data or to do a job switch.

The physically available communication interfaces are:

« Ethernet
« RS422

Via Ethernet also the fieldbus interface Ethernet/IP is supported. Via RS422 and the according
interface converter the fieldbus Profibus is supported.

A complete overview about all available telegrams you find in chapter Serial Communication
ASCII (Page 458).

In the following pages the function and the according settings how to use the different possibilities
to communicate with a VISOR® is illustrated in a few examples.

The following examples show how to work on the PC end with a Serial- and Ethernet- software-
tool. Here the tool “Hercules” is used. This tool and the settings made here are examples for your
PC- or PLC application, and all settings necessary you can see in these examples. If you also like
to use the tool Hercules SETUP utility - produced by www.HW-group.com, you can download as
freeware.

5.1.1 Ethernet, Port 2005 / 2006

Numerical data, which has been defined under Output/Telegram, now can be transferred in
ASCII- or Binary- format.

The sensor here is the (socket-) “server” and serves the Data via a “server-socket” interface.
Thisis basically a “programming interface”. To read or process the Data a “socket client” (PC,
PLC, ....) must establish a (socket-) connection (active) to the sensor.

Handling, settings

5.1.1.1 Ethernet example 1: Pure data output from VISOR® to PC/ PLC

Step 1:

After the job with all necessary detectors, if so alignment is set up, here the Ethernet interface
gets activated and if necessary it's parameter are set also.
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Configure output
{omappng | Dtaloutput | Tmerfaces | Timng | Telegram | image tansmision | Arcivig |
Setting 1 Setting 2 Setting 3 Logical outputs: Enable
PP = t
RS2 % 1520084 = Jant 2o B

Sinputs, Poutputs 5
[moz0s 2] [ [0 ]

N oo s

Fig. 286: Data output, Ethernet

In the example the Ethernet interface in the parameter field at the bottom in tab “interfaces” is
activated by marking the checkbox. The default settings for input port (IN) =2006 and output port
(OUT) =2005 remain as they are in this example. Of course here any other settings can be
chosen to do a setup which fit to your network environment. If necessary please contact your net-
work administrator.

Step 2:
Intab “Telegram” the payload which should be transferred via Ethernet port 2005 are set up.

In this example it is:

« Start:“010”
« Overallresult of detector 1
o Trailer: “xxx”

« Asformat“ASCII” is defined, that makes traceability easier. The function with other payload
data or in binary format works analogue to this example and to the here made settings.

Configure output
o meping | Digtal output| interfaces | Tming | Toleram | image transmision | Avchivng |
o010 Payload
e v T

Digital outputs Logicaloutputs

Active job no. Checksum (@ D

Fig. 287: Data output, configuration of output data
Step 3:

After starting the Ethernet tool “Hercules” the tab “TCP-Client* must be selected to communicate
via Ethernet with the socket- server VISOR®,
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4 Hercules SETUP utility by HW-group.com _10] x|
UDP Setup | Gerial ~ TCP Cliert | TCP Sarvell UnpP | Test Mndel Abhout |
Received/Sent data

- TCP
Module |P Fort

PFing ﬁ LConnect

[~ TEA authorizatior

TEA key
1:|0M020304 B-IUBUAEIBUE
2 |05050708 4 IDDDEUF1D

Suthorization code:

[~ PortStore test
[~ NVT disable

Received test data

I~ Redirect to UDP

[~ Send

| M HEX | Gend ngroup
I [ HEX | cerc wevrw HUW-group.com

Hercules SETUP utility

[ [T HEX,  Send Version 3.2.5

Fig. 288: Data output, Ethernettool/ 1

Here the IP address of the des VISOR® and the correct port number must be set up to receive
data.

The IP address of the VISOR® you find in SensoFind. Please look at the first line in the window
“Active Sensors” =192.168.60.199
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- o x
Fle Settngs Heb
= g
JActive sensors
1P address Sensor name Hardware Type Varia | Active sensors
1o 19216810020 Vision Sensor vaac Alround Adv
All sansors available on the connectad
netvrk are displayed in the selection list
Active sensors.
Configuring a connected sensor (call up
SensoConfig)
Display images and result data (call up =
SensoViaw)
[l | [+]
KSensors for simulation mode Significance of parameters displayed
Parameter  Significance
Type Hardware  Variant Version o ddress | SENZES 1P address in the
1 Color X20C ahenced L1o:10.1 Hardvare Hardvare (2.g. V10, ...)
2 Object vio ~ | Advanced v/ 119001 |~ s . Sensor type (Object, Code
39 CodeReader V20 v Professional |~ |119.10.1 |~ Sn=er WP reader Solar)
= = = Sensor- sub variant (2.3
4o Solar v Advanced 119.10.1 Variant et Eb e
s/o Alround v v Professional | v 119.101 ¥ Version Firmuars version
Operating mede (Run,
Add active sensor Favorites Mode Config of Offiing)
= Sensor name Name of sensor =
Paddress [ . . . [ as || [optins <l PR S
Home: Previous Next Print.
= e e | I I I
1P address (PC): 10.0.2.15 Subnet mask: 255.255.255.0 This PC has more than one Ethernet Adapter

Fig. 289: SensoFind, IP address ...

The port number for the output port was taken over from Step 1 with port 2005.

Step 4:

Therefore the following settings are made in Hercules: Module IP =192.168.60.199, Port =2005.

The rest of all settings remain on default. With a click to the button “Connect” the connection to the
VISOR® is established and shown in the main window in green letters.
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42 Hercules SETUP utility by HW-group.com: —1ol x|
UDP Setup | Gerial ~ TCP Cliert | TCP Sarvell UnpP | Test Mndel Abhout |

Received/Sent data —TCR

Connecting to 192.168.60.139 ... Hodule [P it

Connected to 192.168.60.1599

192.168.60.193 2005
Fing X Disconnect

[~ TEA authorizatior

TEA key
1:|0M020304 B-IUBUAEIBUE
2 |05050708 4 IDDDEUF1D

Authorization code

[~ PortStore test
[~ NVT disable

Received test data

I~ Redirect to UDP

[~ Send

[ " HEX | Send ngroup
I '_ HEX  Send wwu.HW-group.com
[ [T HEX  Send Version 3.2.5

Hercules SETUP utility

Fig. 290: Figure 168 Data output, Ethernet Tool/2

Step 5:

The VISOR® now needs to be started form the PC application with “Start sensor”. (Later in
autonomous operation the VISOR® directly starts after power on, and sends data, if configured

thisway).

In the example Trigger mode is “Continuous”, that means evaluation is done continuously and

data is sent continuously too. All this data is visible in the main window of Hercules.
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Setup

Job

Alignment

Detector

Output

Result

Start sensor

[
[
[
[
[
[

Trigger/Image update

Trigger

Fig. 291: Data output, Ethernet, Start sensor
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42 Hercules SETUP utility by HW-group.com 1ol x|
UDP Setup | Gerial ~ TCP Cliert | TCP Sarvell UnpP | Tesandel Abhout |
Received/Sent data —TCR
Connecting to 192.168.60.139 ... Hodule [P it
Connected to 192.168.60.1599
010Px#x010Pxx%010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx0 | |92 168E0133 2005
10PXH®010PKKXO10PRxx010Pxxx010Pxxx010PXXR010Pxxx01
OFxxx010Pxxx010Pxxx010Pxxx010Fxxx010Pxxx010FPxxx010 Fing X Disconnect

Fxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010F
K KO10Pxxx010Pxxx010Pxxx010Pxx010Pxx010Pxxx010Px
xx010Pxxx010Pxxx010Pxxx010F xxx010Pxxx010Pxxx010Pxx TEA key
®010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010FPxxx 1:|0M020304 B'IUBDAEIBUE
O10Pxxx010PxxX010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx0 l— I—
10Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx01 105060705 _[J0D0ECF10
OPXxxO010Pxxx010Pxxx010Pxxx010PX¥x010Pxxx010Pxxx010
Pxxx010Pxxx010Pxxx010Pxxx010Pxx*x010Pxxx010Pxxx010p | Authorization code

xxH010Pxxx010Pxxx010PHxx010Pxxx010Pxxx010Pxxx010P % %I
HHO10Pxxx010PRKxX010PRXX010PxxK010Px R K

[~ TEA authorizatior

[~ PortStore test
[~ NVT disable

Received test data

I~ Redirect to UDP

[~ Send

| ™ HEX Send ngroup
I [~ HEX  Serd wevrw HUW-group.com

Hercules SETUP utility

[ [T HEX  Send Version 3.2.5

Fig. 292: Data output, Ethernet, Tool /3
Then here visible data are displayed (as set up in “Output”):

. Start:“010”
« Overallresult of detector 1 (“P” for positive, as result of detector Brightness is = “Pass”)

o Trailer: “xxx”

5.1.1.2 Ethernet example 2: commands (requests) from PC / PLC to
VISOR®

With response / data output from VISOR®

Step 1

For better traceability in this example the triggered mode is used. That can be done as follows:
Adjust Job/Image acquisition/Trigger mode = Trigger. All other settings remain the same like in
example 1.
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Fig. 293: Data output, Ethernet, Trigger

Step 2

VISOR® User manual

To send commands / requests to the VISOR®, a second instance of Hercules is started. This time
with Port 2006 as input port of the VISOR®, where it can receive commands. All telegrams (com-
mands and response strings) to and from the VISOR® you find in chapter Serial Communication

ASCII ...

" ercules SETUP Wity by H¥-group o

m JETE]
0P Setp| Seia 07 Cit | TCPSener | UDP. | Test e ot |

" Rercus SETUP Uity by IW-groupcom
UoPSetp] Seid TCP Cont | TP Sevs | UDP | Tt o | At |

=loix|

Pro | % oo

e
s

%o 192.160.60.155 ...
152.168.60.195

TeA stz TeA ozt
Tekey Ten
+ [ 3 oo e e
2 [osere & obceoria 2 e moeEn
Avstaioncoe J—_—
8 8
Patsae s Patsaoten
I NI gl T e
Receedie g Recsiedien o
I~ Recuctio 0P I RediscttoloP
 rwx_sa| HLD, [ — N 1]
™ HEX _Send. - I~ HEX Send =
I Hex_send | Version 3255 e s | Version 325

Fig. 294: Data output, Ethernet Tool/ 4

In the window to the right the command “TRG” (for Trigger, command see below, first line) was
sent to the VISOR®, by a click to the according button “Send”. This command is shown as soon as
it’s sent in the main window in red letters.
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The VISOR® responds via port 2006 as a acknowledge to the command with “TRG”, and in this
case with “P” for a positive result for detector 1, both in black letters, also in the right Hercules win-
dow.

In the left window the VISOR® sends via the output port 2005 the Output defined values
“010Pxxx”, like in example Ethernet 1. (Right window)

— Y

Fig. 295: Data output, Ethernet Tool /5

In the example the command GIMO (GetlMage0) was sent to the VISOR®. It responds with the
binary image data which are shown in the right window. That means, the data output of the manu-
ally under “Output” defined payload data happened via port 2005. But the response to the
request “GIM0” was transferred via port 2006. This rule is valid for all payload- or response data.

Attention: to use the command GIMx the image recorder must be switched on.

5.1.1.2.1 Ethernet example 2.1 command job switch from PC/PLC to
VISOR®

With response / data output from VISOR®
Step 1

For better traceability in this example the triggered mode and ASCII format is used. That can be
done as follows: Adjust Job/Image acquisition/Trigger mode = Trigger. All other settings remain
the same like in example 1.

For this example Job 1 was set up with the below visible data output:

« Start:“010”
« Trailer: “xxx”
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Fle Vew Options Hep

pogd-cel@® Qo 2

‘execution time nfa
execution time nfa

Trigger/Image update
Snge
Trigger
Continuous

Connection mode:

Onine @ Offine [[re &

Configure output

T R T T e |

Ascl %) st 00 Payioad

Trailer 00x

e [ oemer v g oo+ ]
e

m_SkiplastSeparator

End of Telegram s i

Save to fle Selected fields Data length status

Rt beecorrent () Dt ot Lot L |
Exeauton time Active job o, Checksum (1 T 1) [ oown

Mode: Config | Name: Vision | Active job 1, Job1. Cyde tme: (n/a) Flash: 0.5k8/40.5M8 | xovoro (oot @ 0 B O O O

Fig. 296: Data output, Ethernet, Job switch Job 1
Job 2 was set up with detector 1 and data output:

« Start: “020”
« Overallresult of detector 1
Trailer: “yyy”
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Fig. 297: Data output, Ethernet, Job switch, Job 2
Step 2
Here the application Hercules is started two times again. First with port 2005 (to receive results

like defined under “Output”) and port 2006 (commands and response), as the input port of the
VISOR® to receive commands.

Alltelegrams (commands and response strings) to and from VISOR® you find in chapter Serial
Communication ASCII .

oz0pyyy

ke o
| EACE o

Fing | % Discorec|
TEA aurztion

1:[oro20308 3 [psonceoc
20700 4 [oo0Eor0

0| ohcrn

TeA ey
1. [o102m08 3 [osoaceoc

2 [T o [oocearTo

Suthicatonco e

8| 8|
Porsios et Potstae et
™ T diale ™ NV bl
Facoied st dota Fecshed st dsa
I~ odioctto UDP. I~ Rodioctto UDP.
" rwx_s=u | HIDirous R rx_su || HlD5voup

X sew
I HX seu

T — =
[e00z I HEX_Sond

Fig. 298: Data output, Ethernet, Job switch, tool / 1
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In the window to the right (port 2006) the command TRG (Trigger, s. below, first line “Send”) was
sent. Thisis displayed in the main window in red letters “TRG”. The VISOR® responds with the
acknowledge “TRGP” (repetition of the command “TRG” and “P” for positive)

In the window to the left (port 2005) the VISOR®, where currently Job 2 is active, sends the
according result string which was defined under “Output” in Job 2 with “020Pyyy”.

UDPSetup| Seidl TP Chert | TCP Seves | UDP | Test Mode | About |

e
0

2 [FE0700 o [oocEor

Fig. 299: Data output, Ethernet, Job switch, tool/ 2

Now in the right window (port2006) the command CJB001 (ChangeJoB 001,001 =Job Nr. 1, s.
below, second line “Send”) was sent. This is displayed in the main window in red letters
“CJB001”. The VISOR® responds with the acknowledge “CJBPT001” (repetition of command
“CJB”, “P” for positive, “T” = Triggered, “001” Job number to which was switched).

Fig. 300: Data output, Ethernet, Job switch, tool/3

After the next Trigger command TRG (s. below third line “Send”) the command “TRG” is dis-
played again in the main window in red letters. The VISOR® responds with “TRGP” (repetition of
command “TRG” and “P” for positive)

In the window left (port2005) the VISOR®, after switching to Job 1!, now the according result
sting which was defined under Outputin Job 1 with “010xxx"!

Function of the both Ethernet- ports for in- and output:
*A: Port 2005, only one direction: Sensor >> PC, all payload data, defined in “Output”
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*B: Port 2006, both directions: Sensor <> PC, commands / requests to the VISOR®, with acknow-
ledge, + allresponse data to the request (no payload data!).

oD

Fig. 301: Ethernet- ports

5.1.2 RS422

Numerical data that has been defined under Output/Telegram, now can be transferred in ASCII-
or Binary- format.

Ethernet: The sensor here is the (socket-) “server” and serves the Data via a “server-socket”
interface . Thisis basically a “program interface”. To read or process the Data a “socket client”
(PC, PLC, ....) must establish a (socket-) connection (active) to the sensor.

Handling, settings

5.1.2.1 RS422 example 1: Data output from VISOR® to PC / PLC, and
commands (requests) to the VISOR®

With response / Data output from VISOR®
Step 1:

After the job with all necessary detectors, if so alignment is set up, here the RS422 interface gets
activated and if necessary it's parameter are set also.

Configure output

1/omapping | Digital output | Interfaces | Timing | Telegram | Image transmission | Archiving

Setting 2 Setting 3 Logicaloutputs _ Enable.
i v

£ £ BT =5 T

Fig. 302: Data output RS422

In the example the RS422 interface in the parameter area at the bottom in tab “Interfaces” gets
activated by marking the checkbox.

The default settings for Baud rate = 19200 and Logical outputs =0 remain as they are. Here of
course any other settings can be done which must have its corresponding setting at the other side
(atthe PC or PLC, whatever used).
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Step 2:
In tab “Output” the payload data which shall be transferred via RS422 are defined.

In this example this is:

« Start:“010”
« Overallresult of detector 1
o Trailer: “xxx”

« Asformat “ASCII” is defined, that makes traceability easier. The function with other payload
data or in binary format works analogue to this example and to the here made settings.

s3] st o0 Payioad
Active Detector _ Value Hin.length, flo
Separator 1 Detector 1 Overall resuit. o —
End of Telegram ANST B

Save to fie Selected fields Data length Status

Reset Detector result Digital outputs Logical outputs

Executon tine Active job no. Chedksum ] D

Fig. 303: Data output RS422, configuration of output data
Step 3:

The VISOR® now needs to be started form the PC application with “Start sensor”. (Later in
autonomous operation the VISOR® directly starts after power on, and sends data, if configured
thisway).

In the example Trigger mode is continuous, that means evaluation is done continuously and data
is sent continuously too. All this data is visible in the main window of Hercules.

Page 350 EN VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual O SENSOPART

Setup

Job

Alignment

Detector

Cutput

Result

Start sensor

[
[
[
[
[
[

Trigger/Image update

Single
Continuous

Trigger

Fig. 304: Start sensor
Step 4:

After start of Serial- tool Hercules, tab “Serial” must be selected to communicate via RS422 with
the socket server VISOR®.
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% Hercules SETUP utility by H¥#-group.com

UDF Setup  Setal | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data

VISOR® User manual

Serial port COMS opened

" Modem lines

@ o

@ Al

@ DSA @ CTs

¥ DIR ¥ RTS |

~=1oi x|
[~ Seral

Hame
Eaud

19200 =
Data size

5 -
Parity

nong =
Handshake:

OFF e
Mode:

Fiee =

X Close

Hiwig By update:

[~ Send

I HEX Send
[T/ HEX Send
I~ HE¥ Send

HWs:oup

wevrw HUW-group.com
Hercules SETUP tility
Version 3256

Fig. 305: Data output, RS422 tool / 1

Now the corresponding settings for baud rate like in VISOR® must be done. Also the correct
serial port COMx must be set up her to receive data.

The baud rate you see in tab Output/Interfaces. The number of the serial COM port (COM x of
the PC) you find out in Windows at: Start/Control Panel/Performance and Main-
tenance/System/Hardware/Device Manager, at Universal Serial Bus Controllers. (Here COMS5).

The rest of the settings at the right are the default values of Hercules. “DTR” and “RTS” must be
activated. With a click to the button “Connect” the connection to the VISOR® is established and

shown in the main window in green letters.
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Fig. 306: Data output, RS422 COMx
Step 5:

(I SENSOPART

With a click to button “Send” the command “TRG” is sent to the VISOR®. It responds with “TRG”,

followed by “P” for positive and the payload data “010Pxxx".
~loix]

UDPSetup Setial | TCP Cient| TCP Server | UDP | Test Mode | about |
Received/Sent dala

Serial port COMS opened

TRGTRGPO10Pxxx

i~ Serial
e

COMS T
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19200 =
Data size

5 -
Faritp

nane =
Handshake

OFF =
Iode:

Free e

X Close
@co @A @DsR @ CTs W DTR @ ATS | Hiwig P/ update
~ Send

I l
[TRE M HEX  Send ngm"p
I ™ HEX  Send wreu HW-group.com

Hercules SETUR stility

[ " HEX  Send Version 3.2.5

" Modem lines
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Fig. 307: Data output, RS422, tool/ 2
Step 6:

In the following example the command “SST041000” (SetShutterTemporary, 04 = number of let-
ters of shutter value, 1000 = shutter value in microseconds) is sent and the VISOR® responds
with SSTP (SetShutterTemporary, P = positive). All available telegrams you find in chapter Serial
Communication ASCII . and are used in analogue way.

4 Hercules SETUP utility by HW-group.com (=[5 |

UDPSetup Setial | TCP Cient| TCP Server | UDP | Test Mode | about |
Recsived/Sent data

Serial port COMS ) [ Seral
erial por opene: Mame

TRGTRGPD1DFXXXSSTD4lﬂDDSSTP| COMs
l_ =

Baud

19200 =
Data size

5 -
Faritp

nane =
Handshake

OFF =
Iode:

Free e

X Close
@co @A @DsR @ CTs W DTR @ ATS | Hiwig P/ update
~ Send

[TRG [ HEX  Send ngroup
JssTo41000 e | end | ||| 2meroareupcom

Hercules SETUR stility

[ " HEX  Send Version 3.2.5

" Modem lines

Fig. 308: Data output, RS422, tool/ 3

5.1.2.1.1 RS422 example 1.1: command Job switch from PC / PLC to
VISOR®

With response / data outputs from VISOR®
Step 1
Here the same setting for Job and Output are used as in “Ethernet Example 2.1”.

For better traceability in this example the triggered mode and ASCII format is used. That can be
done as follows: Adjust Job/Image acquisition/Trigger mode = Trigger. All other settings remain
the same like in example 1. In Output/Interfaces here the interface RS422 was activated.

For this example Job 1 was set up with the below visible data output:
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« Start:“010”
o Trailer: “xxx”

Fle Vew Options Hep

pogdd-cel@de o 2

execution time nfa
execution time nfa

Trigger/Image update
Snde

Trigger
Continuous

Comnection mode:

o oo | 2 el

Configure output
0 mapping | Digtaloutput | Interfaces | Tming | Toegram | _Image transmisson | _Archvng |
s TS g [
Separator 'm_SkipLastSeparator

End of Telegram s i

Save to fle Selected fields Data length status

et betcarrenit ¥ Dgaloutts e e
Exeauton time Active job o, Checksum (1 T 1) [ oown

Mode: Config | Name: Vision | Active job: 1, Job1. Cyde tine: (n/a) Flash: 0.5k8/40.5M8 | xovoro pour @ 0 @ @ @ O

Fig. 309: Data output, RS422, Job switch, Job 1
Job 2 was set up with detector 1 and data output:

« Start:“020”
Overallresult of detector 1

Trailer: “yyy”
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Fig. 310: Data output, RS422, Job switch, Job 2
Step 2

After start of Serial- tool Hercules, tab “Serial” must be selected to communicate via RS422 with
the socket server VISOR®.

Now the corresponding settings for baud rate like in VISOR® must be done. Also the correct
serial port COMx must be set up here to receive data.

The baud rate you see in tab Output/Interfaces. The number of the serial COM port (COM x of
the PC) you find out in Windows at: Start/Control Panel/Performance and Main-
tenance/System/Hardware/Device Manager, at Universal Serial Bus Controllers. (Here COM5).

The rest of the settings at the right are the default values of Hercules. “DTR” and “RTS” must be
activated. With a click to the button “Connect” the connection to the VISOR® is established and
shown in the main window in green letters.

Step 3

With the command “TRG” (Trigger, s. below, line 1, “Send”) an image acquisition and an eval-
uation was initiated. The VISOR® immediately responds with “TRGP” (“P” for positive). Also, as
in this moment Job 1 is active, the result data string “010xxx” is sent.
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92 Hercules SETUP utility by HW-group.com 1ol x|
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Fig. 311: Data output, RS422, Job switch tool/ 1

Step 4

With the command “CJB002” (ChangeJoB, Job Nr. 002, s. below line2, “Send”) the VISOR® now

switches to Job 2.

The response: “CJBPT002” (repetition of command “CJB”, “P” for positive, “T” = Triggered, 002
Job number switched to) is sent and displayed in main window.
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92 Hercules SETUP utility by HW-group.com (=] 3]
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Fig. 312: Data output, RS422, Job switch tool/ 2
Step 5

After the next Trigger command TRG (s. below line 1, “Send”) the command “TRG” the next eval-
uation is performed and the response “TRGP” (repetition of command “TRG” and “P” for pos-
itive) is sent. Also, as now Job 2 is active, the result string “020Pyyy” like in Job 2 defined is
transmitted.
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Fig. 313: Data output, RS422, Job switch tool/ 3

5.1.2.2 Settings to connect the “1/0-Box” for I/O- extension or ejector
control to the VISOR®

To operate the 1/0-Box with the VISOR® the following settings in Output/ Interfaces/External /O
extension must be done.

Setting 1: 8Inputs_320utputs

Enable: Mark checkbox in column “Enable”

Configure output

Tomapmng | Digialoupt | Trerfoces | Toning | Teiegom | inage warsmsion [ wng |
Name Setting 1 Setting 2 Setting 3 Logical outputs Enable
= <

s[5

5 [Ether
6/profinet
7

Fig. 314: Data output, connection of I/O Box

5.1.3 PC- Archiving (SensoView)

Via SensoView images and numerical data (in .csv format) can be stored into a folder on the PC.
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The setup (folder ...) is done via SensoView in menu “File/Archiving”. This function is available on
PC only.

Step 1:

Start SensoView from SensoFind, Click to button “View”

Fie Settings Help

o[> 2
Wctive sensors

1P address Sensor name Hardware Type Varial Active sensors
19 152.168.100.20  Vision Sensor va0e Alround Ady

All sensors available on the connected
netvork are displayed in the selection list
Active sensors

Configuring a connected sensor (call up
SensaConfig)

Display images and result data (call up
Sensavien)

(] [ [v]

Eereors for smulabion mode Significance of parameters displayed
Parameter  Significance
Type Hardware Variant Version N Sensor’s IP address in the
1]@  Color 2 i choagced allo10.L = Hardvare Hardvare (e.g. V10, ...)
2|9 Object V10 ~ | Advanced AERCR RENAS Sensor type (Object-, Code
. Sensor type {
3|2  Code Reader va0 ~ | Professional | ¥ 1.19.10.1 | ¥ reader, Solar.
- - - : Sensor- sub variant (e.a.
4|9 Solar v20 Advanced 119.10.1 Variant Sramdrd 1 Aoty
5|o  Alround v20 v Professional | v /119101 | ¥ Version Firmuare version
Operating moda (Run,
Aadd sctive sensor Favorites Mode Contig or Offfine)
Sensor name Name of sensor =
1P address [ . [ Add ] [Dpnnns s ] Monifachirnr  Mame af momcfacbrne .
Home Previous Next Print
| e e | Il I I
IP address (PC): 10.0.2.15 Subnet mask: 255,255.255.0 This PC has more than one Ethernet Adapter

Fig. 315: SensoFind
SensoView is started.

The conditions for a correctimage display are the settings:

« Freerun (setin Job/Image acquisition) or
« Atleastone trigger happened
« Image transmission active (set in Job/Image transmission)

Step 2

Selectin menu: File/Archiving
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Result archiving. ..

[@J Save current image. .. L
E:J Getimages from sensor
Set path for jobset

Quit

Options  Help

Fig. 316: SensoView, Archiving

Now the following dialog box occurs to set up parameter for archiving.

Parameter Function
::]Zth for archiv- Directory in which archived file(s) are stored.

Settings, Auto-

Starts archiving automatically after start of SensoView.

matic Start

Settings,

Archive image |Activates cyclic overwriting of oldest images if limitation of storage is reached.
circularly

Settings, Lim- | In this drop-down menu it is possible to specify which images (allimages or
itation (max.) |onlygood or bad images) are to be stored.

Type of Specifies, whether all, good or bad pictures have to be stored.

images

Graphics, Bar
graph result

Choice of graphics to be archived in the image.

Numerical res-
ults

If “record with” is activated, numerical result data such as coordinate values
etc. are archived in an additional .csv file.

Setting FA46 / VISOR® determines the format of storage, at FA46 contents of
.csvfile is predefined, at VISOR® contents can be defined in “Output / Tele-
gram”

Select the required options and confirm your choice with OK.
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5.1.3.1 Start/end archiving:

Click on the button “Archive images” in the “Commands” filed to start or end the archiving function
with the above mentioned settings. The name of the image file currently to be stored appearsin
the status bar. Archiving is carried out for as long as the button “Archive images” is pressed.

Result archiving ? x
Archiving
Path for archiving
Settings

Automatic Start

Archive Images Circularly

| Limitation {max.) [ 10ME |$l
. . FY

Type of images [AII images - l
Image Mumeric results

Additional csv file {numeric results)

Owerlays

Storage mode

Bargraphs [Conﬁgured S l

Ok ] [ Cancel ]

Fig. 317: SensoView, Archiving configuration

5.1.4 Archiving via ftp or smb

With this function images and numeric result data (in .csv format) can be stored actively by the
sensor via ftp/smb. This kind of archiving is configured under “Job/Archiving”, in this case:

a. With “ftp” used: the sensor is a “ftp client” and “writes” the data to a “ftp server” folder
on a drive which is available in the network. With Job/Start the sensor connects to the ftp-
Server.

b. With “smb” used: the sensor “writes” the data direct in a folder in a network. With
Job/Start the sensor connects/mounts with this folder.
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With this kind of data archiving in normal operation case no PC application like SensoFind or
SensoConfig is running, just a accordingly configured ftp- or smb- server.

5.1.4.1 Example: Archiving via ftp

In this example with the ftp- server freeware “Quick’'n Easy FTP Server” a ftp communication was
established and image- and result data are stored on the hard disc of the PC.

In the ftp server with the account wizard a user account with the name “VISOR®_FTP” was cre-
ated. A password and a path for data storage have been specified, and upload and download are
activated.

88 Quick 'n Easy FTP Server 3.1 Lite =10l x|

Server Wiew Tools  Help
=
Clarl Stop Home  Setup

General Tasks User Accounts v @

Show Server Lo
7 3 Users /General

£ Show Configuration

[ itieabl i accaint

@ Show Online Users

[t Showe Server Statistics

User Account Tasks

& Add Hew User (~Home Direct
& Edic this User Eath [CAFTP_Data |
& Copy this Lser Permissions: [#] Allow Download
& Delete this User e Usfozd)

[ Alow Delete
£ Launch Uiser Account Wizard L

[ Allow Create Directory

FTP Server is orline [3.8 MB received 53.9KBsent () @) 4

Fig.318: FTP Server

In SensoConfig now at: Output/Archiving the according settings for the ftp server on the VISOR®
must be done. Thisare:

« Archivetype=FTP

« |Paddress=IP of the PC where the ftp server is running (IP address of PC connected you
find in status line in SensoFind in the corner left, below)

« User name = Name of the user account in the ftp server
« Password =in the ftp account used Password (option)

With this the for ftp communication according settings are done.

Also other settings like: Filename, Max. number of files, Storage mode ... can be made here
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Configure output
T i e e e e g |
Archive type. 1P address Share name Workgroup (Domain) ).
User name Password
Reslt fles Inage fles Storage mode Max. rumber of fes
any 2] [any 2] [eyae ][ S|
Directory name (pass) Directory name (fail)  Filename

Monday Addexpresson~

Fig. 319: FTP Server, settings in SensoConfig

As soon as this settings are done and transferred to the VISOR® (with “Start Sensor”), the image
and result data are transferred and stored into the specified folder on the PC, without any of the
applications SensoFind, SensoConfig or SensoView active.

-ioix
Datei Bearbeiten  Ansicht Favorten Exhras 2 | w
quruck -0 - - ‘/ e i ordner ‘ =
adresss [ C:lFTP_pata | (£ wedhssinau
Ordner x| Name - [ Grafie | Typ [=
(@ pesktop «| [ Mantag_t F0ZKE  Bitmap
1) Eigene Dateien EMontsq_t 1KB Microsoft Excel CSV...
E o Arbsitsplatz Mﬂ"faﬂl 302K Bwtmauf |
1 < Windows¥P (C5) Montag_2 1B Moosht Bl S|
1 Dokumente und Einstellungen %MW@GJ" 0ZKE Bitmap .
|0 Eigene Dateien bJMonitag_3 1KB  Microsoft Excel CSY...
) FTP_Data = C‘fMﬂnt-ﬂg_" 302KE  Bitmap
4 I oy

Fig. 320: Transferring files with FTP.

The function via smb works analogue via a smb server, which must be set up in the according
kind.

5.1.4.2 Example: Archiving via SMB

To archive data and / or images via SMB (Server message block), at the end of the PC a folder
must be shared.

The following example shows the settings for archiving data via SMB exemplarily.
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5.1.4.2.1 Settings for SMB on PC: Create folder and share it
1. Viaright- click to the folder (here “Test_SMB”), select “properties”.
G-

File

o] e =
b Libraties » Documents b MyDocurents » <[44 | [ search iy Documents o
Edit View Tools Help

Organize ¥ Sharewith »  New folder

43¢ Favorites

=~ 0 @
Documents library
P Desktop

Arrangeby:  Folder ~
My Documents
& Downloads Name . Date madified Type Size
&) Recent Places
Test e S/212013 33LPM
44 Libraries
4[] Documents
My Documents
Test SMB

Public Documents

File folder

& Music
=) Pictures

EE Videos

48 Computer

&, Local Disk (C3)

€ Network

1 itern

Fig. 321: Create folder to write data and / or images.
2.

In the following dialog “Test_ SMB Properties” select tab “Sharing” and open “Advanced
Sharing”.
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| Test_SMB Properties @

| General| Sharing | Securilyl Previous Yersions

MHetwiark, File and Folder Sharing

Test_SME
J Mot Shared

Mebwark, Path:
Mot Shared

Advanced Sharing

Set custam permissions, create multiple shares, and zet other
advanced sharing options.

[ H Advanced Sharing...

Pazsword Protection

People must have a user account and passwaord for this
computer to access shared folders.

Ta change thiz setting, use the Netwark and Sharing Center.

ok I I Cancel Apply

Fig. 322: Sharing of folder > Advanced sharing.

3. Inthe dialog “Advanced Sharing” activate “Share this folder”. As “Share name” the
name of the folder “Test_ SMB” is suggested. Here any other name can be set. In this
example the suggested folder name is used.

Important: This “Share name” must be set later in the VISOR®- SMB- Interface!
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Advanced Sharng

Share this folder

Settings

Share name:

(B SENSOPART

=)

| Test_sMB

Limit the number of simultaneous users to:

Cormenkts:

Permissions H Caching ]

[ OK ] [ Cancel

20

Apply

Fig. 323: Set Share name.

4. With a click to “Permissions” the following dialog appears.
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. Permissions for Test_sShB @

Share Pemiizsions

Grnup ar Wger names:

5{ Everpone

[ Add... ] [ Femaove l
Permizsions for fac Al Derm
Full Cantral ]
Change ]
Fead |

Learn sbout access control and permizsions

[ 0k ][ Cancel l Apply

Fig. 324: Set permissions

5. Inthe window “Permissions for Test_ SMB”, select a user (here “fsc”), (for which user
name and password is known). User name and password are necessary later to be set
in the VISOR®- SMB- Interface.

6. Activate “Full control’, and close the dialog with “Apply” and “OK”.

7. Now close the dialog “Advanced Sharing” and “Test_SMB Properties” with “Apply” and
“OK” also.

8. The access for the here selected user to the selected folder on the PC now is set, and
now the corresponding settings in the VISOR® - Interface “SensoConfig” can be made.
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5.1.4.2.2 Settings SMB VISOR®

Configure output

1/omapping | Digital output | Interfaces | Timing | Telegram | Image transmission | Archiving

Archive type P address Share name. Viorkgroup (Pomain)
B 192.168.60 .14 Test_sB

s

User name Passiord

User  |[essseeeeens

Resut files Image fies Storage mode Max. number of fles

any 2] [any 2 | [cyeic 2w 5

Directory name (pass) Directory name (fal) _Fiename.
Pass Fai Test Addexpresson_~

Fig. 325: Settingsin VISOR®- SMB- Interface
After starting SensoConfig, select select Job/Archiving/Archive type: “SMB”.
Do the follwing settings

« IPaddresse: IP addresse of PC (this can be found with command “ipconfig” via Start/run-
/emd, s. following screenshot). In this example: 192.168.60.14

~
Bl C\Windows\system32iemd.exe :'!EIL ET
3

Microsoft Windows [Uersion 6.1.76011
[Copyright <c> 2889 Microsoft Corporation. fAlle Rechte vorbehalten.

C:~Users~fscripconfig

Mindows—IP—Konfiguration

LAN-Adapter Drahtlosnetzwerkverhindung 3:

Medienstat : Medium getrennt
Uerhindung ifisches DNS—Suffix:

[Ethernet—Adapter Bluetooth-Hetzwerkverbindung:

Medienstat : Medium getrennt
Uerbhindungsspezif hes DNS—Suffix:

[Drahtlos-LAN-Adapter Drahtlosnetzuerkverbindung 2:

Medienstat : Medium getrennt
Verhindung: ezif isches DNS—Suffix:

[Draht los—LAN-Adapter Drahtlosnetzuerkverhbindung:

Medienstat : Medium getrennt
Uerbindung: sches DNS—Suffix:

[Ethernet-Adapter LAN-Verbindung:

ches DNS-Suffix:
192.168.68.14
255.255.255.0
: 192.168.68.1

Fig. 326: IP- Adresse des PC via Start/Ausfiihren/cmd/ipconfig

« Share name: Here enter Share name like setin PC- dialog “Advanced Sharing”, Fig.3.

« Workgroup: Option! Name of workgroup.

« User name and Password: Depending on the selection made in dialog “Test_SMB Per-
missions”:
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1. User group “Everyone”: User name and Password remain empty
2. Enter corresponding User name and (here in example User name: “fsc”)

« Directoryname (Pass), Directory name (Fail): Chose a name for the folders in which in case
of Pass- or Fail- parts the data and images should be archived. (These folders are crated
below the shared folder (here: “Test_SMB”).

« Filename: Enter any filename.

« Resultfiles: If protocolfile is active, there willbe generated automatically a .csv file for each
inspection (trigger). Contents of the file is like specified in “Output/ Telegram”. Filename with
incremented counter.

« Image contents: Possibility to select, whether images should be stored including the selected
software filter or “raw” as taken from the camera.

« Storage mode: Limit: after reaching maximum number of files transmission is stopped. Unlim-
ited: files are stored, until target drive is full. Cyclic: after reaching maximum number of files
the older files are replaced by the newer ones.

« Max. number of files: Maximum number of filesets (image+ data) which are allowed to be
stored in the target directory.

5.1.4.2.3 Archiving via SMB, output data

After starting of the sensor the images and data (as .csv- file), which has been defined under:
SensoConfig/Output/Telegram are stored in the corresponding subfolder of the shared folder.

[E=8EcR =)
@[> Librories » Documents » MyDocuments » Test.SMB » Pass + [ %2 ][ Search Pass |
- 4 'y
File Edit View Tools Help
Organize = Sharewith = New folder = A @
43¢ Favorites Documents library Arange by, Folder
B Desktop Pass
SEBERh Name Date madlified Type Size
5] Recent Places
& Test_Lbmp Bitmap image 302K8
2 Libraries ] Test_Losy sy File 1K8
+ 3 Bocuments & Test zbmp Bitraap image 02K8
4B My Documents [ Test_ sy S File 1KE
Test SME & Test_tbmp Bitmap image 02K8
A [ Test esv S File 1K8
s & Test_tbmp Bitmap image 302K8
Public Documents L) Testdesy sy File 1K8
o Music & Test Sbmp Bitraap image 02K8
& Fictures L] Test Sesv S File 1KE
B videos & Test_fibmp Bitmap image 02K8
L Test sy S File 1K8
418 Computer & Test_Tbmp Bitmap image 301KB
& Local Disk (¢ L Test Ty sy File 1K8
& Test Bbmp Bitraap image 02K8
G Network (] Test sy S File 1KE
& Test 3bmp Bitmap image 02K8
L Test 95w S File 1K8
& Test_i0bmp Bitmap image 302K8
L] Test thiesv sy File 1K8
20 items
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Fig. 327: Successful processed data and image archiving via SMB.

5.1.5 Ram disk (on the sensor)

If Ram disk is active, always the according lastimage and the numeric result data, which have
been specified in: “Output/Telegram” (in format .csv) are stored on the sensor in the ram disk
folder /tmp/results/.

This function is activated in “Job/Image transmission”.
To access these data an ftp client connection must be established to the sensor.

If:

. SensoConfig/Job/Image transmission/Ram Disk is activated in the VISOR® always the last
image (any, pass, failed parts) are stored. File: image.bmp in folder /tmp/results/

« SensoConfig/Output/Telegram data has been specified this are also stored in format .csv, on
the VISOR® in folder “/tmp/results”.

Configure output

1fomapoing | Digital output | Interfaces | Tming | Telegram | Image transmission | Archiving

Fig. 328: Ram Disk

To access this data an ftp client connection like follows e.g. with Windows Explorer is established
via: ftp://"IPAdr_VISOR®”/tmp/results.
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8 ftp://192.168.60.199,/tmp/results/ =lolx]

Datei Beatbeiten  Ansicht  Favoriten  Extras 7 | f','

QZurUck - \_) ¥ l_ir |/..-j5uchen

H_" Crdner | '

Adresse I@ Ftpeff192. 165,60, 199tmpjresults) j 1 wechseln zu

Ordner x| _Mame = | Gr'oﬁel Tvp |

@ Desheop = 301K6 BEnap

D Eigene Diateien resu\ts.csv 46 Byte  Microsoft Excel CSY...

-_J Arbeitsplatz
\-3 Metzwerkumgsbung

@ Internet Explorer

2l Papierkorb

= (&1 192.168.60.199
(21 bin
_Ej:l dev
@ ghe
@ home
[EagTs
@ lost+fiound
_Ej:l mrnk
@ opt
_Ej:l proc
@ rook
_Ej:l sbin
@ sys
=] @ tmp
@ resulks b
@ usr
_Ej:l var =| 4] |

sz

‘Benutzer: Anonym |§ Inkermet

Fig. 329: Ram Disk Sensor via Explorer

Afurther possibility to access the data on the sensor e.g. is:

Use Windows command “cmd” in Start/Run to open a DOS- window. Process the following com-
mands.

The password in factory setting is “user”.

First change to the folder on the PC where the data should be stored.
With ftp “IP_Adr_VISOR®" a connection to VISOR® is established.
User name: user

Password: user

Go to folder: /tmp/results on the VISOR®.

There are the both files: image.bmp and results.csv (if in Output/Telegram a data string was
defined), asimage and result data of the latest evaluation.

With command “getimage.bmp”, or. “get results.csv” the files are copied to the selected
folder on the PC
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ger in Laufumk G: ist WindowsRP
riennunmer: 6BAC-955B

Verzeichnis won C:\Temp

A1.03.2012 11:86 <DIR>
B1.02.2012 11:86 <DIR> .-
8 Dateiden) @ Bytes
2 Uerzeichni: e), 16.556.417.824 Bytes frei

IC:~Temp>ftp 192.168.60.1%9
Uerbindung nit 15‘2 168 .608. 195‘ mu(le hergestellt.

ults
58 Directory successfully changed.
ftp> dir
1l. Consider using PASU.
p ing.

ider using PASU.

sting.
308278 Jan B3 B8:26 image.bhmp
o 46 Jan B3 B@:26 results.csv
226 Directory send OK.
FTP: 64d Bytes empfangen in B,888ckunden 136808,B00KB s
ftp> get image.bmp
208 PORT command successful. Consider using PASV.
58 Opening BIMARY mode data connection For image.bmp <3B8278 hytes).
226 File send OK.
FIP: 64d Bytes empfangen in B.B6S8ekunden 4893, 30KB/s
ftp> o

Fig. 330: Ram Disk via DOS
Attention:

« Theformatof all .csvfiles (ftp, smb, ram-disk, SensoView) is always the same.
« Thedataisreadable (by default divided with semicolon comma) stored into the .csv file.
« Only (payload) data, which have been defined under Output/Telegram are transmitted.

5.2 Backup

5.2.1 Backup creation

To save all setting of the sensor, which have been made to check one or some parts, please store
allthese settings with the command “Save job as ...” or “Save job set ...” in SensoConfig/File. With
the commands “Load job ...” or “Load job set ...” these settings can be restored to the sensor
later.

5.2.2 Exchange VISOR®

Before exchanging a sensor store all necessarily settings (as described in chapter Backup cre-
ation). By exchanging one VISOR® vision sensor against another please consider that the
sensors are not calibrated optically or mechanically. That means the new sensor must be:
installed mechanically and electrically like described in chapter Installation. And also must be optic-
ally focused and set up correctly to work in the network.

After this the in advance stored parameter settings can be restored from the PC to the sensor.
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5.3 Job switch

5.3.1 Job switch via digital inputs

To switch between several jobs, which are already stored on the sensor, via digital inputs the fol-
lowing options are available:

Also see chapter: I/O mapping (Page 276), timing diagrams and comments

5.3.1.1 Job 1 or Job 2

To switch between Job1 and Job2 any input can be defined in SensoConfig/Output/I/O mapping
with the function “Job 1 or 2”. After the according logical level is connected to thisinput Job 1 or
Job 2 is processed Low = Job1, High = Job 2). Also see chapter: |/O mapping (Page 276) / Func-
tion of inputs.

5.3.1.2 Job 1... 31 via binary bit pattern

To switch between up to 31 jobs by binary input pattern via the up to 5 digital inputs, allneeded
inputs in SensoConfig/Output/I/O mapping are set to the according function “Job switch (Bitx)”.

The in the following graphics shown binary input pattern then switch directly to the according job
number. Also see chapter: |/O mapping (Page 276) / Function of inputs.

Attention:

« Job switch starts/ happens immediately after the input pattern has changed.
« Thedisplay of the active job changes with the first following trigger.

« The mapping of the I/O’s is not fixed. It’s depending on the settings in SensoCon-
fig/Output/I/O mapping.

« The change of the logical level of all related inputs must happen at the same time.
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1jomapping | Digitaloutput | Interfaces | Timing | Telegram |

Pin / color Input  Output  Function
03 WH v [ HfW Trigger
1097 v I ot sviitch (Bit1) }

ollo/do

12 RDBU (A) v (Ejector / Resuk
09RD v (Result

0SPK (Job switch (Bit2)
06 VE [3ob switch
078K (8)
08GY (Q)

Kl

YRR

(
value 24 23 22 21 20
16 8 4 2 1

MSB LSB
xote osmus Jomus o [omuz o |
1 false false false false
2 false false false false
6 false false false
13 false false
31
No change false false false false false

Fig. 331: Job- switch binary

5.3.1.3 Job 1..n via pulses

To switch between job’s with function “Job 1..n” any input can be set up with this function in
SensoConfig/Output/I/O mapping. Only possible if Ready = High. After the lastimpulse (+50ms)
Ready is set to low. Impulses are counted until the first delay of >= 50ms and then switches to the
appropriate job. Ready remains low until switch-over to the new job occurs. If the option “Job
change confirm” is used, this signal occurs after the job change, and hereafter Ready is set high
again. During Job Change over binary inputs there must not be sent any trigger signal. Pulse
length for job change should be 5 ms pulse and 5 ms delay. Also see chapter: /0 mapping (Page
276) / Function of inputs.

If possible job change should be made by binary coded signals like in chapter Job 1... 31 via bin-
ary bit pattern, thisis the faster way.

5.3.2 Job switch via Ethernet
See chapter: Ethernet example 2.1 command job switch from PC/PLC to VISOR®

5.3.3 Job switch via Serial
See chapter: RS422 example 1.1: command Job switch from PC / PLC to VISOR®
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5.3.4 Job switch via SensoView

In the application SensoView a job switch can be made, or completely new job set’s can be
uploaded.

Intab “SensoView/Job” on in the sensor stored jobs are displayed. If there is more than one job in
the sensor memory, one of them can be marked in the job list, and activated with button “Set act-
ive”. Also see chapter: Changing active job (Page 334).

Result | Statistics | Jobselect | Jobupload
Available jobs on sensor
Name Description Author Created ‘Changed
1 Job1 Default job Author 31.05.2017, 06: 31.05.2017, 0¢
2 Job2 Job Author 31.05.2017, 06: 31.05.2017, 0¢

Fig. 332: SensoView, Job switch

In tab “SensoView/Job upload” allon PC available job set are displayed. This can be marked in
the job list and uploaded to the sensor via the button “Upload”.

Attention:

By uploading a new job set alljobs in the sensor memory are deleted.

Result | Statstis | Jobselect | Jobupoad

Name Created Changed
1 Jobset_Ljob 05.04.2017, 12:03:39 05.04.2017, 12:03:38
2/ Jobset_2.job 05.04.2017, 12:03:53 05.04.2017, 12:03:53
3|TestLiob 05.04.2017, 12:04:18 05.04.2017, 12:04:10
4| Testzjob 05.04.2017, 120407 05.04.2017, 120407

Upload

Fig. 333: SensoView, Job upload
5.4 Operation with PLC

5.4.1 Profibus plug adapter (RS422)

Via the Profibus plug adapter the communication between sensor and PLC can be established.
This is realized with the RS422 / Profibus converter described in document: “Anybus Profibus
operating instruction” in: Startmenue/SensoPart /VISOR® vision sensor/Tools/Anybus
Profibus/...

5.4.2 Example Siemens S7

The connection to a Siemens S7 PLC and it’s parameter settings is described in document:
“Siemens S7 operating instruction” in: Startmenue/SensoPart /VISOR® vision
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sensor/Tools/SPS/PLC/...

5.4.3 Example Beckhoff CX 1020

The connection to a Beckhoff CX 1020 and it’s parameter settings is described in document:
“Beckhoff operating instruction” in: Startmenue/SensoPart IVISOR® vision
sensor/Tools/SPS/PLC/...

5.5 Network connection

5.5.1 Installation of VISOR® into a network / gateway

In SensoFind/Active sensors, all VISOR® sensors, which are installed in the same network seg-
ment as the PC which runs SensoFind are displayed as list. To update this list press the button
“Find”, to see sensors which e.g. have been powered after SensoFind was started.

For sensors, which are installed in the network, but are located in a different network segment via
a gateway, please enter their IP address in the field “Add active sensor” and press button “Add”.

The according sensor now appears in the list “Active sensors” and can be accessed now.

5.5.2 Proceeding/Troubleshooting - Direct Connection

Creating a functioning Ethernet connection between VISOR® vision sensor and PC.
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Important:
To configure the PC via direct connection, the PC's IP configuration must be changed. Inform the system administrator of
this change in advance!

Sensor correctly connected? Connect Sensor correctly!
- Power supply 24V no—p - Power supply 24V
- Ethernet cable - Ethemet cable
yes
v

Electrical connection OK?
- green Pwr LED on VISOR" is active
- Status LED on network adapter active
- and/or LAN status shows "Connection
established". (system control =network
connection = LAN-Connection = status)

Vf 5 yes ‘
PC's IP address matches sensor? Checkicorrect settings
Sensor P: 192.168.100.100/24 (default) PC's IP (fixed IP corresponding with sensor);
“PC:e. g. 192.168.100.101/24 o e.g. 192.168.100.101; - subnetmask: 255.255.255.0
(/24 means 24Bit subnet mask = Configuration: Start = system control = network connections = LAN
255.255.255.0) connection = properties = internet protocol (TCP/IP)
yes ™

“Repair* Network connection
Check with system administrator,
v if necessary.
Start = system control = network connections =right mouse click
on LAN connection used = repair

SensoFind finds Sensor?

- Start SensoFind (delets e.g. ARP Cache)
- Press button "Find" no
- Mark Sensor Check IP-Connection

- Is "Connect" button active? - in command prompt: ping 192.168.100.100

(sensor's IP address) [ENTER]
When four positive answers have been emitted, continue with
“Yes" (Command prompt
Start = all programs = accessories = command prompt)

5 —

Deacticate / adjust firewall

yes no
Check with system administrator
IP-Connection Test (see above)
Attention!
Reactivate firewall once parameter settings
have been completed.
v v y 1
SensoFind starts user-software? Check sensor- and software version
- Double click on sensor in the list no Sensor version is displayed in the SensoFind (e.g. 1.0.0.0),
- PC application software starts Current software under www sensopart.com
yes
v
Now the parameter setting of the sensor / can
be done

Fig. 334: Direct connection sensor / PC, proceeding / troubleshooting

5.5.3 Proceeding/Troubleshooting - Network Connection

Establishing an operational Ethernet connection between VISOR® vision sensor and PC
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Important:
To configure the VISOR’ Vision Sensor for the network, it must be integrated into the network. Before connection, check
whether the sensor's address has already been assigned (default: 192.168.100.100/24). Network failure can otherwise occur.

Configuration of the sensor requires the VISOR software and communication between sensor and PC. The sensor requires a
free |P address*1) to establish this connection.

Ask system administrator whether the IP o Reconfigure alternative IP address via direct connection
address 192.168.100.100/24 is free? (see 3.3.1.1. Direct connection)
yes
v |
Sensor correctly connected? Connect Sensor correctly!
- Power supply 24V o - Power supply 24V DC
- Network cable - Network cable
yes
v

Electrical connection OK?
- green PWR LED at VISOR" active?
- Status LED at network adapter active?
- and/or LAN Status shows "Connection
established” (system control = network o
connections = LAN connection = Status)

yes <
v v I
SensoFind finds Sensor? "Repair” network connection
Insert sensor in network and switch on —no Check with system administrator,
= start SensoFind = select sensor \_> if necessary

Start = system control = network connections
‘ = right mouse click on LAN connection
yes used = Repair (deletes e g. ARP Cache)
Check IP connection
- in command prompt: Ping XXX.XXX. X0 XXX

Configure seysor's IP address (sensor's IP address*1) [ENTER]
Set IP = IP address *1) and enter subnet mask When four positive answers have been emitted, continue with
=set IP = restart sensor "yes" (Command prompt:
(disconnect power supply for at least 6 s.) Start = All Programs = Accessories = Command prompt)
o
yes yes
o v [
i Deacticate / adapt firewall
Check with system administrator

Check IP-Connection
‘When four positive answers are emitted, continue with "yes".
Attention!

SensoFind finds Sensor with new IP?
- Press button "Find"
- Mark Sensor

- Is "Connect" Button active? Reactivate firewall once parameters settings have been

T
ves v yes
ind starts icati Check sensor- and software version
- Double click on sensor in list o Sensor version is displayed in SensoFind (e.g. 1.0.0.0).
- PC software starts Current software under www.sensopart.com
yes
2

Parameter settings can now be carried out on
the sensor

[*1) a suitable new, free IP address is assigned by the system administrator

Fig. 335: Connection via network sensor / PC, proceeding / troubleshooting

5.5.4 Used Ethernet- Ports

If the VISOR® should be installed into a network, the following ports must be enabled, if so by the
network administrator. This is necessary only in case that this specific ports have been locked e.g.
in a company network by a firewall installed on a PC.

To communicate between a PC fur configuration and the VISOR® the following ports are used:
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« Port80, TCP (SensoWeb)

« Port2000, TCP

« Port2001, UDP Broadcast (to find sensors via SensoFind)
. Port2002, TCP

« Port2003, TCP

« Port2004, TCP

To communicate between PLC (PLC- PC also) and the VISOR® the following ports are used.

« Port2005, TCP (Implicit results, that means, user configured result data)
« Port2006, TCP (Explicit requests, e.g. trigger or job switch)

If the ports 2005 or 2006 are changed in SensoConfig, the according ports also must be enabled
in the firewall by the administrator.

If the interface EtherNet/IP is used the following two ports must be enabled too.

o Port2222, UDP (EtherNet/IP)
o Port44818, TCP (EtherNet/IP)

5.5.5 Access to VISOR® via network
Exemplary values for IP etc.
Access to VISOR® 1 from PC 1, if in same subnet.

« Via SensoFind (/find)
Access to VISOR® 2 from PC 1, if in different subnet.
Only if:

« Gatewayis set correctin sensor 2 (here to 192.168.30.1) - and
« inSensoFind via Add- IP- the sensor IP of sensor 2 is set correct

Now the VISOR® 2 appears in the list “Active Sensors” in SensoFind!
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PC1

IP: 192.168.20.x
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

Akdiven Sensar hinzufigen

1P ackesse [192,166.30.199 | | [ Hneuiugen |

VISOR 1

IP: 192.168.20.199
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

Subnet1e.g.
IP: 192.168.20.x
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

Router
IP- LAN / Gateway
192.168.30.1

Subnet 2 e.g.
IP: 192.168.30.x
Subnetmask: 255.255.255.0
Gateway: 192.168.30.1

VISOR 2

IP: 192.168.30.199
Subnetmask: 255.255.255.0
Gateway: 192.168.30.1

Fig. 336: Access to VISOR® via network, same or different subnet

5.5.6 Access to VISOR® via Internet / World Wide Web
Exemplary values for IP etc.

Access from PC 1 (company network 1), via Word Wide Web, into company network 2 to
VISOR® 1.
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« Add the IP- WAN of router 2 (company network 2) in PC1 (company network 1) in
SensoFind under “Add active sensor” (here in example: 62.75.148.101).

In router 2 the ports which should be used by the sensor must be defined. (see also chapter:
Used Ethernet- Ports (Page 379)).

IP: 192.168.20.x
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

i Akkiven Sensor hinzufigen

1P Adresse [ 62 75 ,148.1010 | w | | Hinaufiigen

ﬁpany / Subnet 1 e. N
192.168.20.x

Subnetmask 255.255.255.0 )
vteway 192.168.20.1 /

IP- LAN / Gateway 192.168.20.1
Router 1
IP- WLAN: e.g. 173.194.35.191

P /V\/\,VV«/\/\,YI:—V

RN

Pra
e Internet h\\\

( World Wide Web }
J
U

S NP
B NN d

—
IP- LAN/ Gateway 192.168.30.1 @y /Subnet2e.g. \
192.168.30.x

Router 2 )
IP- WAN: e.g. 62.75.148.101 Subnetmask 2565.255.255.0
Gateway: 192.168.30.1
Port- Forwarding neccessary in this router ~—

All used ports must be enabled via the
Port- Forward- Table in the router settings.

Link to specific chapter see above. — VISOR 1
IP: 192.168.30.199
| D Subnetmask: 255.255.255.0
| Gateway: 192.168.30.1

Fig. 337: Access to VISOR® via Internet/ World Wide Web

5.6 VISOR® vision sensor, PROFINET, Introduction

This chapter explains the use of SensoPart VISOR® vision sensor with PROFINET. The
PROFINET interface isimplemented starting with version 1.12.x.x.
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For data communication between VISOR® vision sensor and PLC via PROFINET the following
topics are explained: electrical connection, settings in VISOR® vision sensor and PLC (as
example for Siemens S7), available telegrams formats and the telegram timing.

5.6.1 Electrical connection VISOR® in the PROFINET network

The VISOR® vision sensor is connected via a Ethernet TCP/IP connection and a PROFINET
switch to the network, and so to the PROFINET environment.

Vision Sensor Profinet connections

Profinet switch Host, Network, Internet...

Gateway: 192.168.100.1

[ -

1P 192.168.100.105 IP192.168.100.102  IP 192.168.100.101 1P 192.168.100.99 1P 192.168.100.98
HMI Panel §7-1200 Laptop

Fig. 338: Connection of VISOR® via PROFINET switch

5.6.2 Configuration of VISOR® via SensoPart SensoConfig for the use
with PROFINET

In this example the configuration of VISOR® V20 CR Advanced is described. For all other types
the configuration works analogue.
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5.6.2.1 Settings in SensoFind

VISOR® User manual

Fie Setngs Help

o[ ¢

lactive sensors

1P address Sensor name Hardware Type Varial
1o 921810020  vison Sensor vac alround adv
[l | [+]
Isensors for simuiation mode
Type Hardware Variant Version
1/@ Color V20C v  Advanced ~ 119.10.1 >
2o Object V1o ~ | Advanced ~ 119101 |~
3|9 CodeReader V20 v Professional ~ 119.10.1 >
4|9 Solar V20 ¥ Advanced ¥ 119.10.1 -
5|9  Alround V20 ¥ Professional ¥ 119.10.1 -
Add active sensor Favorites
Paddress [ . . . [ as || [optins <l
Find 1 confe [ vew )( set ]

1P address (PC): 10.0.2.15 Subnet mask: 255.255.255.0

Ir]

Active sensors

All sensors available on the connected
netvork are displayed in the selection list
Active sensors.

Configuring a connected sensor (call up
SensoConfig)

Display images and result data (call up
SensoView)

Significance of parameters displayed
Parameter  Significance

Dot e address in the

Hardvare Hardvare (e.g. V10, ...)
Sensor typs (Object-, Code

SensorfyPe  ader Solar)

hariant Sensor- sub variant (=.g.

== Standard / Advancad)

version Firmuare version

e Operating mode (Run,

Config or Offline)
Sensor name  Name of sensor

[PPSR U S — hd

Home ][ Previous ][ Next H Print

This PC has more than one Ethernet Adapter

Fig. 339: VISOR® is displayed and selected in SensoFind

At the start of SensoFind or by click to the button “Find” the sensor is listed in window “Active
sensors”. By click to the button “Set” the following dialog starts.

5.6.2.2 Setting of IP and name

IPAddress | 192.163.100,101

Mask 24

Gateway | 192.168.100.102
DHCP

Mame Vision

Set ] [

Cancel

Fig. 340: Setting of IP and name

Here the IP address of the VISOR® and it's name is set.
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If here a name is set which shall be used permanently, the identical name must be used in the
PLC aswell.

Caution: these settings are active not before a reboot of the sensor.
Close this dialog with “Set”
Important conditions:

Independent from which possibility is used to do the settings, for a properly working PROFINET
communication it's neccessary:

« The VISOR® name must be identical in PLC and sensor
« TheIP address of VISOR® and PLC must correspond (same address range)

IP address and name of the VISOR® can be set in different ways:

« Either via VISOR® software SensoFind, or
« ViaPLC interface, here Siemens TIA.

The name must be DNS compatible. That means:

« Hostnames may only consist of the characters'a'-'Z, '0'-'9",-'and .. (lower case only)
« The Character'."may just occure as divider between labels in domain names.
« The character '-"may not occure asfirst or last character

Setting a name via SensoFind please take care to meet the above mentioned DNS conventions,
asthey are not checked. Via the inputin the TIA PLC interface the names are converted auto-
matically. See chapter: Set the name with TIA interface (Page 392)

- o X
File settngs Help
o [» 2
lactive sensors
1P address Sensor name Hardware Type Varial Active sensors
19 192.168.100.20  Vision Sensor (i Alround Ady.
All sensors available on the connected
netvork are displayed in the selection list
Active sensors,
Configuring a connected sensor (call up
SensoConfig!
Display images and result data (call up
SensoView)
“ v
ensors for simuiation mode Significance of parameters displayed
Parameter Significance
Type Hardware Variant Version Sensor’s IP address in the
IP address network
1 Color va0c v Advanced v 19101 v — e
2o Object V10 ~ | Advanced MERCR RENAS Sensor type (Object-, Code
. Sensor type {
3|2  Code Reader va0 v |Professional || 1.19.10.1 |+ reader, Solar.
- - - . Sensor- sub variant (e.a.
49 Solar v20 Advanced 1.18.10.1 Variant Sramdrd 1 Aoty
5 Alround v20 ~ Professonal | v | 119.40.1 |~ Version Firmuare version
Operati de (Run,
e — Favores wode s O
Sensor name  Name of sensor
Paddress [ . . . Add Options S Mot B =3
Home Frevious Next Print
Find Canfig View Set
IP address (PC): 10.0.2.15 Subnet mask: 255,255.255.0 This PC has more than ane Ethernet Adapter

Fig. 341: 1P and name has been updated
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5.6.2.3 Open SensoConfig
With click to “Config” in SensoFind, and to “OK” in the following dialog SensoConfig starts.

=

Sensor will stop runmode, Do you want to continue?

| oK Cancel

l'x

Fig. 342: Open SensoConfig

5.6.2.4 Select Interface “PROFINET”

In Output/Interface/PROFINET via the checkbox the PROFINET interface is selected. By this
command the PROFINET stack gets started.

m_| Image transmission | _Archiving

Seting 2 Setting 3 Logicaloutputs  Enable
<

1520084 BET

Fig. 343: Activation of PROFINET in SensoConfig

5.6.2.5 Definition of the telegram

Inthe tab “Telegram” the data which should be transferred can be defined completely free. For
the use with PROFINET this must be done with format “Binary”.

5.6.2.5.1 Definition of the output data

The output data itself are configured identically as the data output via Ethernet TCP/IP or RS422
in: SensoConfig/Output/Telegram.

The description you find in the VISOR® user manualin chapter Telegram, Data output (Page
296) under: SensoConfig/Help/Manual.

Configure output

1jomapping | Digtal output | _Interfaces | Tming | Telegram | Image transmission | Archiving
Payioad

Active Detector  Value Hin. length Hlo +
1| ¥ Dpetectors  Datacode-1: Stringlength 0
ansL e 2|¥/  Detectori  Datacode-li Stng [)

"
Data length Status

Don
Digital outputs Logical outputs

Actve ob o. Checksum
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Fig. 344: Data output, protocol: Binary

5.6.2.6 Start sensor, data output

With “Start sensor” the configuration data are transferred to the VISOR®. The sensor gets star-
ted and now the output data are transferred as defined.

- a X
Do 2 Gl
fogd-pellde o 2
s [ i e |
Job
=
Trigger /Image update:
e
Tiog
S
Ep—
©owe Oome | [Jm_1% <)o J[ > ] []sw
Results/ statistics
—_ s
e o e [
s o G o= e | e CE o)
1 |Detector1 9 546 oms Contrast. Pass = SL11%
2|petector2 0 821 Oms Brightness PosifonX [ 113.2 PositonY  [36.7 Fail 2 8.89%
Deltapos.X | 0.0 Deltapos.Y 0.0 Aoms
=
woe o oetaarge [0
IGL I 0} dms
e [ —— crteme: sime | et 40k | xovom oo @ ® © © © ©

Fig. 345: Start sensor
5.6.3 PROFINET configuration of PLC, example Siemens S7-1200 TIA

5.6.3.1 Create a new project

New project with: Project/Create new project
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= I
Create a new project X

Froject name: | |
Path: |C:'-.D-:-kurnente und Einstellungents  'Eigene Dc'|___|
Author: | |

Comment: A

R

Create 1 | Cancel

Fig. 346: Create new project

5.6.3.2 Select GSD file
Firsta PROFINET PLC must be added to the project.

To use the PROFINET functions of the VISOR®, the GSD file for the VISOR® must be installed in
it's latest version. This is done at: Options/Install general station description file.

The GSD file is available in the installation path of VISOR®: .. \SensoPart \VISOR® vision
sensor\Tools\PROFINET, and as download at www.sensopart.com.

Install general station description file [
Source path | | D
Content of imported path
D File Wersion Language Status Info
T GaDHL 7/25/2018 __ English ot yet installed [~]

Fig. 347: Select and install GSD file

5.6.3.3 Adding VISOR® to Project

The VISOR® modules are added in the hardware catalog: Other field devices/PROFINET
10/Sensors/SensoPart Industriesensorik GmbH.
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b | Catalog

=Search: ||E
[ Filter
] p_[. Contrallers
¥ [ HM
» [E. FC systems
b [f. Drives & starters
b r=_m Metwork compaonents
]
J
J
-

[f. Detecting & Maonitoring
[l Distributed 110
(g Field devices
p_[. Other field devices
« [l FROFINET 1O
¥ [ Drives
b [f. Encaders
k r=_m Gateway
b [f. Ident Systems
vp_[. Sensors
v [ Siemens A
- p_[. Sensopart Industriesensarnk GmbH
« [ VISOR Vision Sensor
I 150F (ne PDEV)
I VisOR

v [ FROFIEUS OF

Fig. 348: Add VISOR to the pro-
ject

5.6.3.4 Connect VISOR® to PLC

With drag and drop a VISOR® module can be put into the Network view. Now connect the
VISOR® via PROFINET to the PLC (Tab. Network view).
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Fig. 349: Connect VISOR® to PLC

5.6.3.5 Definition of 1/0 data

Inthe tab “Device view” as default the modules CTRL (Control) and STAT (Status) are active. As
an option the module DATA (Data module) can be added with a certain size of payload.

In the example: 2 Byte + 16 Byte payload (1Byte: Image ID; 1Byte: Result data overrun (see Mod-
ule 3: “Data” (From VISOR® to PLC) (Page 402)), + 16 Byte payload data): If the data is longer
than the defined range the payload is truncated (in this case: Result data overrun = 1), ifit's
shorter the rest of the 16 byte are filled with 00h.

S asteie aerertisu e RY Dovies view |
P m— O — a
[~
” A
—
=
®
. B

0x1 isor
s G

1.6 STAT (6 bytes)

68.85 DATA (16 bytes)

Rack [slot |laddress |Qaddr.. |Type Orderno. Firmware | Comment
0 G 1508 i

1

1

1
3
o 4
5

Fig. 350: Define I/0 data

Page 390 EN VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual () SENSOPART

5.6.3.6 Set IP address of VISOR® in the project (Option 1)

The IP address of the VISOR® can be set via the project. Select option “Set IP address in the pro-
ject” and set IP address. Address from the field “IP address” is written into the VISOR®. The IP
address of the PLC and of the VISOR® must not be the same, but must correspond, what means
they have to be in the same addressrange.

|'ci Properties  [*Info | % Diagnostics

PROFINET

Fig. 351: Set IP address in project

The VISOR® can be used without a started project also, and so can be configured via SensoFind.
Ifthe IP address of the VISOR® does not correspond to the one in the TIA project, the PLC is set-
ting a IP address. In this case the IP address of the VISOR® is overwritten with 0.0.0.0. That
means that the IP address is set correctly, but the IP configuration is deleted (this is important for
arestart without a connected PLC).

5.6.3.7 Set IP Address with SensoFind (Option 2)

The IP address of the VISOR® can be set also via SensoFind. Select option “Set IP Address using
a different method” in the PLC / TIA Interface, and set IP address via SensoFind (See
chapter:Setting of IP and name (Page 384)).
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| e Properties  [%info | % Diagnostics

Interface networked with

Subnet [FILIE_L

(L)

@ setlP address using a diferent method

PROFINET

¥ Generate PROFIIIET device name automatically

ber

Fig. 352: Set IP address via SensoFind, settings therefor in the PLC/TIA interface

5.6.3.8 Set the name with TIA interface

To set the name of VISOR® from TIA interface there are two options.

5.6.3.8.1 Generate name automatically

The PROFINET name of the VISOR® can be generated automatically from the PLC. Option:
“Generate PROFINET device name automatically” takes the name from the project. Thisname
originally comes from the GSD- file.

5.6.3.8.2 Set name manually

If the option “Set PROFINET device name using a different method” is selected any name can be
set.

Information: In the field “Converted name” a different name may be shown than the one edited,
as with PROFINET not all characters can be used a conversion may be necessary and is done
automatically (names must be DNS compatible, see also chapter: 3.2).

If a name for the VISOR® is set via this option, in each case it must be written to the sensor with
the “Assign PROFINET device name”-Tool (as described in chapter 4.9).

The PROFINET name in the project and in the VISOR® must be the same.
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(B SENSOPART

| e Properties  [%info | % Diagnostics
General | 10tags | Texts
» General T
~ FROFINET interface [11] themst addr
G Interface networked vith
subnet. [ FIIE_1 T
et
P protocol
0 Use Pprotocal
O setiP address inthe prject
Podaress (192 165 1an 1]
netmask
d et | ]
@ setlP address using a diferent method
PROFINET
SCPROFIIET device nams frerent
[7] Generate FROFINET device name automaically
FROFIET device name ]
Converted name
Devicenumber 1|7

Fig. 353: Set name in project

5.6.3.9 Write name into VISOR®

In case that the PROFINET name in the VISOR® has to be updated, it's necessary to write the
name into the sensor to establish a communication.

This is done with the tool: Online/Assign PROFINET device name. Select the device in the list
(VISOR®) and with “Assign name” the name is written into the sensor.

Assign PROFINET device name.

|_|
b

FROFINET device nams.
Type

L T
B oo totierene =18

Type of the FG/PCinterface

PGIFC interface

[T] only shaw devices of the same type

[T] @nly shaw devices with bad parameter settings

u [ only shew devices withaut narmes
Aecessible devices in the netwark:
[ FlashLED @
IP address MAC address Type Harne Status
192168 14012 00-19-6F-10-05-08 @ or
0016 2799 57-1200 ple_t @ o

Assign name
clase

Fig. 354: Write name into VISOR®
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5.6.3.10 Translate project and write to PLC

To finish the configuration and save changes of the project: 1. translate and 2. transfer / write to
the PLC

Project  Edit  Visw Insert  online  Options  Tools  Windey
55 (M saveprojent & X 3 2 X 9@ ] @ B B S Goonline o Goofiine | fip [0 I8 3¢ 1

Fig. 355: Translate project and write to PLC

5.6.4 PLC Examples, PROFINET

The following PLC example programs show some basic functions.

5.6.4.1 PLC Example 1: Trigger when VISOR® Ready

- Network 1:  Trigger
w Vith each a0 HW Input .0 the FLC send out one Trigger signal
The Signa seted after job change
F_TRIG
%0
"Ing &
Sensor’ — CLE Q —
%11
"Edge"
%1 1.0
"SR Mernary”
SR
B
%l1.2
"TRG_ACK (STAT
Madul)" e R1

Fig. 356: Trigger when VISOR® Ready, (without error handling)

5.6.4.2 SPS Example 2: Send Job number to VISOR®

- Network 2:  Wnte Jobnumber

Comment

MOVE

Fig. 357: Send Job number
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5.6.4.2.1 PLC Example 2.1: Job change when VISOR® Ready

- Metwork 1:  change Job

w With zach
The Signa

a0 HW Input .1 the FLC send out one Change Job signal
e reseted afterjob change

F_TRIG
%l0.1
"Input Change =
Job" — el Q —
1.1
"Edge"
%1 1.0
"SR Mernar”
SR
5
] Q— —

Fig. 358: Job change when VISOR® Ready, (without error handling)

5.6.4.3 PLC Example 3: Switch to Run when VISOR® in configuration
mode

- Network 1:  Switch

w With ach
The Signa

2 HW Input 0.2 the FLC send out one Switch to run signal
e reseted after Switch to run

F_TRIS
%l0.2
"Input Switeh to &
TUN" e CLEC Q —
Tahd 1.1
"Edge"
%110
"SR Mermon”
SR

"Operation b

Fig. 359: Switch to Run when VISOR® in configuration mode (without error handling)

5.6.4.4 PLC Example 4, Data transfer PLC data module, Set variables
Variable “Data Array” (Type: Array of Byte) Length(34 Byte) = Payload(32) + 2Byte (Header)
(Module “Data” with 32 Byte: Payload + 1 Byte: Image ID + 1 Byte: Result data overrun = 34 Byte)
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Data_block_1
Narne Data type Start value

<l - Static
ERk

< - Jobnumber

< = F_DataAray > 1 Aray[0.33] of Byte
4 = w *2 stang

Fig. 360: Data modules for data transfer

Bowor =

5.6.4.4.1 PLC Example 4.1, Data transfer

Data transfer on PLC from input memory into data module with function DPRD_DAT. Access to
diagnose address via “PLC-Tags”. Conversion of data of the read codes into a string of variable
lenght.

A Main [0B1]

o |t 4 o 41
- Netwaork 5:  Move Data from Input area in Data Block with function DPRD_DAT

Comment
H DPRD_DAT

a shov sl tags —En RET_VAL
I Add nev tag table

24 standard-Variablentabells [4. RECORD R
3 I —

© [ Details view.

 "Data_block_1""Data Array’
RET_value
"DATA_(32_bytes)[4I]" V640119

Details
%13

A %14

e

~  Network 6: Genarate String out of Data Byte

Comment

chars_T0_stra

Tata_block_1"
"Data Array[5]

[k R ok TR T

Fig. 361: Data transfer

5.6.4.4.2 PLC Example 4.2, VISOR® telegram settings

Configure output

1omapoing | Digital output | Interfaces | Tming | Telegram | image transmission | Archving

Brary | %] swrt Payioad
Traer
Active Detector  Value Hin. length o +
Separator 1| ¥ petectors Datacode-t: stringlength 0
End of Telegram s 3] 2[¥/ Detectori Datacode-t:String o
PR 7
Save to fie Selected fieds Data length Status
Down
Reset Detector resut Digital outputs Logicaloutputs
Executon tine Actve job o. Chedksum < D

Fig. 362: Settings in example telegramin VISOR®
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5.6.5 PROFINET- telegram description VISOR®

5.6.5.1 Module1: “Control” (From PLC to VISOR®)
Name in PLC “CTRL (3 bytes)”

Byte- Size
Position |. Member |Data-| Bit num- .
. in Meaning
in Mod- name Type | ber
ule Bytes

Reset Error clears 4bit Errorcode in Module:
1Bit |0 “Status”.
Rising edge (low ==> high) clears error code.

Reset
error

This bit is set to disable triggering via the hard-
ware trigger. Valid for triggered and free-run
mode.

HW- Low (0): Hardware trigger or free run enabled.
Trigger |1Bit |1 High (1): Hardware trigger or free run disabled
Disable If the HW-Pin “Trigger enable” is used, both
(Digitalinput “Hardware- Trigger” and “HW Trig-
ger Disable Bit”) have to be set on “Enable” to
accept triggers.

Rising edge (low ==> high) Trigger is executed
immediately. If Trigger was not executed, Trigger
Ack-Bit stays low and Bitfield “Error” has error
code “1: Failure trigger request”. S. also Timing

0 3 diagram, chapter: Case: Trigger not possible (not
ready) (Page 405).

Rising edge (low ==> high) indicates, to switch to
the job with the number in byte “Jobnumber” in
Control Module. This request can be executed
delayed. After successful Jobchange, the byte
“Jobnumber” in Status Module equals to that in

Trigger |1Bit |2

jCc))Eange 1Bit |3 Control Module. If Jobchange could not be
executed due to error (e.g. wrong Jobnumber),
Bitfield “Error” has error code “2: Failure change
job” (and Ready stays low!). S. also Timing dia-
gram, chapter: Case: Jobchange not possible
(e.g. wrong job number) (Page 407).

) Rising edge (low ==> high) “Switch to Run” is
t?)wrﬁ?]h 1Bit | 4 executed. Success or failure of Switch to Run

request is signalized with bitfield “Error” (error
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code “3: Failure Switch to run request”) and Bit
“Operation Mode”. S. also Timing diagram,
chapter: Case: Switch to run not possible (Page
407).

Reserve [1Bit | 5

Reserve [1Bit | 6

Reserve [1Bit | 7

1 Reserve Byte
Number of job to be changed to, on rising edge of
) Change-job bit.
2 'éOb num us Binary value 1-255 for “Jobnumber Change”
er 0 indicates no change, even if Change job bit
toggles

Example 1.1: Module 1 "Control”: Trigger bit set

Must change from 0 to 1, and remain till Trigger ack. is received

Byte 0 Byte 1 Byte 2

Bit 2: Trigger bit =1 (rest not

S Reserve Job number
relevant in this case)

0.-10.5) 0.-[0.A 0.-]1 0.4 0.-[O0.A 1.-[ 1A 1-] 1A 11 1-]1- 2-[2.4 2.-| 24 2.-] 2.4 2.-|2.-
7165|413 (21|07 (65|43 ]|]2|]1]|0[7]|6]5[|4[3]2]1]{0

X X X X X 1 X X X X X X X X X X X X X X X X X X

Example 1.2: Module 1 “Control”: Change Job

Must change from 0 to 1, and remain till Change job ack. is received

Byte 0 Byte 1 Byte 2
Bit3: Ch =1 . Job number: Binary
13:Changejob =1, (rest | pocarve value e.g. = 10101010
notrelevant in this case)
(=170dez)

0.-10.5) 0.-[{0.o 0.1 0.4 O.-[OA 1.~ 1A 1-[ 1A 1|1 1-]14 2-[2.4 2.-] 2. 2.-[2.- 2.-]| 2.+
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5.6.5.2 Module 2: “Status” (From VISOR® to PLC)

Name in PLC “STAT (6 bytes)”

Byte- .

Position Slze Member
in Mod- n name
ule Bytes

Data-
Type

Bit num-
ber

Meaning

Ready

1Bit

VISOR® is ready to receive trigger. Ready =
1.
Caution: The Ready Bit is reserved to indic-
ate that the VISOR® is ready for the next eval
uation cycle. Itis not suitable to indicate that a
evaluation cycle is finished or the results are
valid!

(Rising edge of Ready is not equivalent with
result valid! The Ready Bit is a replication of
the digital Ready- signal and it follows this as
fast as possible, but due to the cycle nature of
the PROFINET protocol this is not possible
hundred per cent.)

Reserve

1Bit

Trigger
acknowledge

1Bit

Acknowledge for successful trigger request
(via Trigger Bitin Control Module). Acknow-
ledge is cleared as a response of clearing the
Trigger bit. If trigger was not executed, Trig-
ger Ack-Bit stays low.

Change job
acknowledge

1Bit

Acknowledge for completion of Change job
request (via Change Job Bitin Control Mod-
ule) - independent of success. Acknowledge
is cleared as soon as Change job Request bit
is cleared. Success or failure of Change job
request is signalized with bitfield “Error”
(error code “2: Failure change job”) and byte
“Jobnumber” in Status Module . This Ack-Bit
can be delayed due to delayed execution of
Job Change.
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Acknowledge for completion of Switch-to-run
request (via Switch to run request Bitin Con-
trol Module). Acknowledge is cleared as soon
asrequest bitis cleared. Success or failure of

Switch torun 1Bit Switch to run request is signalized with bitfield
acknowledge “Error” (error code “3: Failure Switch to run
request”) and Bit “Operation Mode”. Acknow-
ledge is given after SensoConfig has been
disconnected and job has been reloaded
from flash, or afailure is detected.
Reserve 1 Bit
Reserve 1 Bit
Reserve 1 Bit
1 Reserve !
Byte
2 1Bit 12RDBU
1Bit 09RD
1Bit 05PK
1Bit 06 YE
Digital results |1 Bit 07 BK
(sameasin )
Ethernet Pay- 1Bit 08 GY
load, without This byte is filled with results of hardware
length) digital output pins. Bit positions are fix (see
column “Significance”, same as Ethernet Pay-
load without length information). Value of
digital output bit is defined in “Output” - tab
“Digital output”, column “Logical Expression”
in SensoConfig. If not selected as result out-
put pin or not having a valid logical expres-
sion, value of output bit is 0.
Reserve 1 Bit
Reserve 1 Bit
3 Job number |U8 Number of current job: Jobnumber: 1-255
4 Image ID us Image ID (0-255) isincremented with each
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job execution, independent from trigger
source.

5 Error

4Bit [0

4 bit error code. Used to indicate failures on
requests or system error via Control Module.
Error is cleared by “Reset error”, or over-
written with next error.

0:Noerror

1: Failure trigger request (sensor not ready)
2: Failure change job

3: Failure switch to run

5: Failure PROFINET not active in job

15: System error

Trigegr
mode

1Bit |4

1=Freerun
0=Triggered

Reserve

1Bit |5

Operation
mode

1Bit | 6

1=Run
0= Config

Reserve

1Bit |7

Example 2.1: Module 2 “Status”: Trigger acknowledge is set

« Trigger ack.issetto 1 (Trigger received)

« Readyissetto0 (Busy)

Byte 0 Byte 1 Byte 2
Bit 0: Ready =0 Bit 2: Trigger .

y 99 Reserve Digital results
ack.=1
0.-]0.-] 0.- [0.- 0.- |0.-[ 0.-|10.-| 1.- | 1.+ 1.- [1.-| 1.- [1.-] 1.-|1.-] 2.- |2.-] 2.- |2.-| 2.- |2.-| 2.- |2.-
7 |6 15 (43 |21 ]0 5 1413 |21 |07 |65 |4]13 (2|1 |0
0 Ix |1 [x [x [x [x |x |x |x [x [xX[x [x |x |x |x [x|x [x [x |x |[x |x
Byte 3 Byte 4 Byte 5
Job number Image ID Error 4 bit, Trigger mode etc.
3.-13.-] 3.-[3.-| 3.-|3.-| 3.-|3.-| 4.- |4.-| 4.- |4.-| 4.- |4.-| 4.- |4.-] 5.-|5.-| 5.- |5.-| 5.- |5.-|] 5.- |5.-
7 |65 (43 (2|1 |0]|7 |65 (4|3 (2|1 |07 [6]5 (43 |21 ]0
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Example 2.2: Module 2 “Status”: Change job acknowledge is set

« Changejob ack. issetto 1 (Change job received)

« Readyissetto0 (Busy)

Byte 0 Byte 1 Byte 2
Bit 0: Ready =0 Bit 2: Trigger L
y 99 Reserve Digital results

ack.=1

0.-]0.-] 0.- [0.- 0.- |0.-[ 0.-10.-| 1.- |1.-| 1.- [1.-| 1.- [1.-] 1.-|1.-] 2.- |2.-| 2.- |2.-| 2.- |2.-| 2.- |2.-
7 |6 |15 (43 |21 ]0 3 1107 |65 (43 |21 ]0
0 [x |x [1 ]x [x |x |x |x |x|x |X[|x |x[|x [x[|x [x[|x [x[|x [x|x [x
Byte 3 Byte 4 Byte 5

Job number Image ID Error 4 bit, Trigger mode etc.
3.-13.-] 3.-[3.-| 3.-|3.-| 3.-|3.-| 4.- |4.-| 4.- |4.-| 4.- |4.-| 4.- |4.-] 5.- |5.-| 5.-|5.-| 5.- |5.-|] 5.- |5.-
7 |65 (43 (21 |0]|7 |65 (4|3 (2|1 |07 [6]5 (43 |21 ]0
1101 ]0 1 [0 ]1 [0 |x |x |x |X|x |x [x |[x[x |x|x |[x|x [x |x [x

5.6.5.3 Module 3: “Data” (From VISOR® to PLC)
Name in PLC DATA (2 + 8/16/... bytes)

Byte-
Position [.._ . Member |Data-| Bitnum- .
in Mod- Size in Bytes name Type | ber Meaning
ule
Image Image ID (0-255) is incremented with
0 1 D 9 us each job execution, independent from
trigger source.
Result Result data has been truncated.
1 1 data 1Bit |0 1: Data overrun = truncated
overrun 0: Nooverrun
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Reserve |7Bit | 1-7 Reserve
One block of Data as defined in SensoConfig in “Out-
2 8,16,32,64, | Result [Byte- put/Telegram/Payload”. In case of
128 or 256 data array PROFINET in tab “Telegram” = “Binary”
Bytes must be selected.

Example 3.1: Module 3 “Data”

« E.g.:Nooverrun
« DataByte 2 ... nasdefined in SensoConfig “Output/Telegram/Payload”

Byte 0 Byte 1 Byte2...n

Result data: as defined in

Image ID Result data overrun SensoConfig
9 Reserve “Output/Telegram/Payload” in bin-
ary format.
0.-10.4 0.-]0.4 0.-]0.4 0.-]0.4 1.-]1.4 1.-[{1.4 1.-[1.4 1.-] 1.4 2.- 2.- 2.- 2.-
765432107654321072'652'432'212'0

X [X] X |[X| X | X] X [X| X |X] X [X]X|X] X |X X X X X X X X X

5.6.5.4 Module 4: “Request” (From PLC to VISOR®)
Name in PLC “REQU (4 + 8/16/... bytes)”

Byte-
Position . Member |Data-| Bit num- .
in Mod- Size in Bytes name Type | ber Meaning
ule
1
0 1 Key Byte Request key (Request counter)
1
1 1 Reserve Byte Reserve
1
2 1 Reserve Byte Reserve
1
3 1 Reserve Byte Reserve
4 One block of 8, Request |Byte- Same data as for TCP requests, s.
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16,32,64,128 or

256 Bytes data

array

addendum: .... Serial com-
munication BINARY (Page 518)

5.6.5.5 Module 5: “Response” (From VISOR® to PLC)

Name in PLC “RESP (4 +8/16/... bytes)”

Byte-
Position . Member [Data-| Bitnum- .
in Mod- Size in Bytes name Type | ber Meaning
ule
0 1 Key us Response key which is mirrored
from request
Result
data 1Bit |0 Response data has been truncated
1 1 overrun
Reserve |7 Bit | 1-7 Reserve
2 1 Reserve Byte Reserve
3 1 Reserve Byte Reserve
One block of 8, Result  |Bvte- Same data as for TCP responsess.
4 16, 32,64, 128 or data a:,rta addendum: ... Serial communication
256 Bytes y BINARY (Page 518)

5.6.5.6 Start- / End- criteria per each PROFINET command

Command

(Modul Start- condition Confirmation of accept- |Confirmation of exe-
“Control”) |(Modul “Status”) | ance (Modul “Status”) cution (Modul “Status”)
Trigger Ready =High Trigger Ack =High Image ID changed
?Ohbange / Job Change Ack =High Job Nr. changed

Switchto Operation Mode = Switch to run Ack = High Operation Mode =High
run Low
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5.6.6 Timing diagrams to the VISOR® PROFINET communication with a

PLC

5.6.6.1 Case: Trigger ok

Trigger (ok)
Trigger Bit
Trigger Ack
Bit
Readyait LI EERSSR I P
7
Image ID % PLC
Sensor
Error D Sensor
Trigger "
o o —»
Cyde

Fig. 363: Timing Trigger ok

5.6.6.2 Case: Trigger not possible (not ready)

Trigger (not ready)

Trigger Bit

Reset Error
Bit

Trigger Ack
Bit
Ready Bit
7,
Image ID % PLC
Sensor
N Sensor
Error Trigger "

Fig. 364: Timing Trigger notready
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5.6.6.3 Case: Jobchange ok
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Jobchange (ok)

el )

Jobchange
Bit

Ack Bit

Jobnumber I

7)) pLc

eeeee

Fig. 365: Timing Jobchange ok

5.6.6.4 Case: Jobchange delayed

Jobchange (delayed)

el MM

Jobchange

Ack Bit

Jobnumber [

7)) pic
Sensor

Fig. 366: Timing Jobchange delayed
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5.6.6.5 Case: Jobchange not possible (e.g. wrong job number)

(B SENSOPART

Jobchange (not possible)

remsall//// M)
wane V77770 277

Bit

Reset Error 7
Y
Bit %

Jobchange
Ack Bit

Jobnumber

Error
Jobchange

7)) prc
Sensor

Fig. 367: Timing Jobchange not possible

5.6.6.6 Case: Switch to run ok

Switch to run (ok)

:\ir:itch-to-run W/////////J
witch-to-| I/
i
Oerati
Mode Bit o
7 prc
g\';ﬁ;n.m.run Sensor
Fig. 368: Timing Switch to run ok
5.6.6.7 Case: Switch to run not possible
Switch to run (not possible)
Bit
g;set Error %
Switch-to-run
Ack Bit
Operati
Mode Bit No switch possible (e.9. no job in sensor) .
7)) pLc
Error | Sensor

Switch-to-run
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Fig. 369: Switch to run not possible

5.6.6.8 Strong recommendations for PLC programmer

Follow the sequence for requests.

2. Wait for completion of an action before sending the next one. Completion of action is
given by change in image ID for trigger request and reception of acknowledge bit for
other requests.

Note that completion of action cannot be safely detected by low-high transition of
READY because long exchange rates between PLC and VISOR®, e.g. 32ms, may res-
ultin READY not getting low.

3. READY should be high before sending trigger request.
5.6.6.9 Request sequences

5.6.6.9.1 Accepting / Discarding of Requests of Control Module

Request is accepted with rising Ack bit.
2. Requestisdiscarded with error bit.

3. Requestisdiscarded without error and Ack, if sensor is processing previous request and
has not given Ack to that request. (Not obeying recommended “Handshake”).

5.6.6.9.2 Trigger Request Sequence

Check Ready Bit high in Status module.
2. SetTrigger Request Bit high in Control Module.
3. Check Trigger Ack Bit high and Error Bitfield in status Module.

a. if Trigger Ack Bit high (Trigger successful), set Trigger Request Bit low (con-
tinue with step 4).

b. if Trigger Ack Bitlow and Error Bitfield has Errorcode “1: Failure trigger
request’, then set Trigger Request Bit low and set Reset Error Bit high (con-
tinue with step 6).

4. (Case Trigger successful) check Trigger Ack Bit low.
5. (Case Trigger successful) then check ImagelD Byte incremented (value 255 change to

0).
6. (Case Trigger not successful) Check Error Bitfield going 0, then set Reset Error Bit low.

5.6.6.9.3 Change Job Request Sequence

1. SetByte Jobnumber in Control module to desired value.
2. CheckReady Bit in Status module (in case of previous jobchange failure, ignore Ready).
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Set ChangeJob Request Bit high in Control Module.
Wait and Check for ChangeJob Ack Bit high.
Check Error Bitfield in status Module.

a. ifError Bitfield has not Errorcode “2: Failure change job”, then set ChangeJob
Request Bit low (continue with step 6).

b. if Error Bitfield has Errorcode “2: Failure change job”, then set ChangeJob
Request Bit low and set Reset Error Bit high. (continue with step 8)
(Case ChangeJob successful) Check ChangeJob Ack Bit low.

(Case ChangedJob successful) then check Jobnumber Byte in Status module. If job-
number is correct.

(Case ChangedJob not successful) Check Error Bitfield going 0, then set Reset Error Bit
low.

Check the correct jobnumber and repeat the request with Step 3 (Ready bit stays low).

5.6.6.9.4 Switch-To-Run Request Sequence

oL bdh -~

Check Ready Bit high and Operation Mode Bit low (Config mode) in Status module.
Set Switch-to-Run Request Bit high in Control Module.

Wait and Check Switch-to-Run Ack Bit high.

Check Error Bitfield in Status Module.

a. ifError Bitfield has not Errorcode “3: Failure switch to run request”, then set
Switch-to-Run Request Bit low (continue with step 5).

b. if Error Bitfield has Errorcode “3: Failure switch to run request”, then set Switch-
to-Run Request Bit low and set Reset Error Bit high (continue with step 6).

(Case Switch-to-Run successful) Check Switch-to-Run Ack Bit low and Operation Mode
Bit high (Run mode).

(Case Switch-to-Run not successful) Check Switch-to-Run Ack Bit low and Error Bitfield
going 0, then set Reset Error Bit low.

5.6.6.9.5 Sequence for requests via request/response module:

oL bdh -~

Request ID and request data is set.

Request key is incremented.

PLC waits for until request key is mirrored in response key.

PLC readsresults including error included in results. See TCP payload.
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5.6.6.9.6 Error Reset (depicted in UseCase “Jobchange not possible”)
1. Resetby“Reset Error Bit”

2. Error bits are overwritten by new error bits.

5.7 VISOR® vision sensor, EtherNet/IP, Introduction

This chapter explains the use of the Vision Sensor with EtherNet/IP.

For data communication betweenVISOR® vision sensor and PLC via EtherNet/IP the following
topics are explained: electrical connection, settings in VISOR® vision sensor and PLC (as
example for Rockwell RSLogix), available telegrams formats and the telegram timing.

5.7.1 Electrical connection of the VISOR® vision sensor in the Ether-
Net/IP network

The VISOR® vision sensor is connected via an Ethernet TCP/IP and a EtherNet/IP switch to the
network.
Vision Sensor Ethernet connections

Switch
Gateway: 192.168.100.1

Host, Network, Internet...

-
e

1P 192.168.100.105 IP192.168.100.102  IP 192.168.100.101 1P 192.168.100.100 1P 192.168.100.99 1P 192.168.100.98
HMI Panel §7-1200

ptop.
(Option,
for setup only)

Fig. 370: Connection of Vision Sensor via EtherNet/IP switch

5.7.2 Configuration of VISOR® vision sensor for the use with Ether-
Net/IP

In this example the configuration of the VISOR® vision sensor is described.
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5.7.2.1 Settings in SensoFind

Fie Setngs Help

o[ ¢

lactive sensors

Ir]

IP address Sensor name Hardware Type Varial Active sensors
1@ 192.168.100.20 Vision Sensor v20C Allround Adv.
All sensors available on the connected
netvork are displayed in the selection list
Active sensors.

Configuring a connected sensor (call up
SensoConfig

Display images and result data (call up
SensoView)

(<] [ [v)

Sensors for simulation mode

Significance of parameters displayed
Parameter  Significance

Type Hardware Variant Version Sensor’s IP address in the
IP address o
N = Sl 5
1 Color X20C ahenced L1o:10.1 Hardvare Hardvars (2.g. V10, ...)
2|9 Object vio ~ | Advanced > 11901 |~ s Sensor type (Object, Code
3o CodeReader 20 ~ |Professional | ¥ L19.10.1 |~ NserBPS  eader Solar)
49 Solar vao +  Advanced v 119001 v Variant Sensor ;;*;;3;'::;(;-9-
5|9  Alround V20 ¥ Professional ¥ 119.10.1 e Version Firmwara version
Operating mede (Run,
Add active sensor Favorites Mode Config wgofﬂm)[
= Sensor name Name of sensor =
Paddress [ . . . [ as || [optins <l PR S =]
Home: Previous Next Print.
= e e | I I I
1P address (PC): 10.0.2.15 Subnet mask: 255.255.255.0 This PC has more than one Ethernet Adapter

Fig. 371: VISOR® vision sensor is displayed and selected in SensoFind.

When SensoFind launches or by clicking the “Find” button, all active sensors are listed in the
upper window called “Active sensors”. You can change the IP address, subnet mask and other
parameterson the VISOR® vision sensor by clicking the “Set” button. This displays the following
dialog box.

5.7.2.2 Setting of IP and name

IPAddress | 192, 163,100,101

Mask 24 I—]: 255.255.255.000

Gateway | 192.168.100.102
DHCP

Marne Vision

Set ] [ Cancel
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Fig. 372: Setting of IP and name

5.7.2.3 Open SensoConfig

With click to “Config” in SensoFind, and to “OK” in the following dialog SensoConfig starts. With
the desired VISOR® vision sensor is selected in SensoFind, click “Config.” When the following dia-
log box s displayed, click “OK” to stop the VISOR® vision sensor and begin configuring it.

*

Sensor will stop runmode, Do you want to continue?

| oK Cancel

l'x

Fig. 373: Open SensoConfig

5.7.2.4 Select Interface “EtherNet/IP”

In the setup menue click “Output”. On the "Interface” tab, check the box to select EtherNet/IP.

Configure output

1omapping | Digital output | Interfaces | Timing | Telegram | Image transmission | Archiving

Setting 2 Setting 3 Logicaloutputs | Enable
&

< 1520080 BET

Fig. 374: Activation of EtherNet/IP in SensoConfig

5.7.2.5 Definition of the telegram

Inthe tab “Telegram” the data which should be transferred can be defined completely free. For
the use with EtherNet/IP this must be done with format “Binary”.

5.7.2.5.1 Definition of the output data

The output data itself are configured identically as the data output via Ethernet TCP/IP or RS422
in: SensoConfig/Output/Telegram.

The description you find in the Vision Sensor User manualin chapter Telegram, Data output
(Page 296) under: SensoConfig/Help/Manual.
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Configure output

Lomapong | Digital output | Interfaces | Tming | Telegram | Image transmission | Archiving |

= -

- ; -
s e P g ]

Separator 1w Detectorl Datacode-1: String length 0 :]
T 2[[¥]  petector1 | Datacode-1: Sting o

= e — —

= et

Execution time Active job o, Checksum (4] D]

Fig. 375: Data output, protocol: Binary

5.7.2.6 Start sensor, data output

(B SENSOPART

With “Start sensor” the configuration data are transferred to the VISOR® vision sensor. The

sensor get’s started and now the output data are transferred as defined.

- o x
Fle Vew Options Hep

logd-pelli@o ?

senm T

Trigger/Image update

Results/statistics
Rests oo
o | e s Detectrtype|  Decdsdrets
1 Detector1 9 1000 3ims Datacode Decode Truncatec Stringleng! Q1 Q2 Q3 Q4
1.1 DEM. 5 nfa nfa nfa nja pass 212 100.00%

- g oo
fr
IGL I ID I I D] 12dms

ede un | anes Vo v | acvebi 1, rogmmet | Criene: 113 | s 05k8/ 4518 | xR0

wr @ O O 0 O O

Fig. 376: Start sensor

5.7.3 EtherNet/IP protocol

EtherNet/IP has a predefined protocol, consisting oft two assemblies.

« Assemblyrequest (PLC to Sensor, 344 bytes long) and
« Assemblyresponse (Sensor to PLC, 444 bytes long)

5.7.3.1 Assembly request
Request key
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Position 0 (Byte 0 and 1) are the request key. Every change in the request key indicates to the
sensor that there are new data inside the assembly request available. Changing the request key
triggers a command like trigger, job change...

Command configuration

The command configuration starts on position 2 and has a size of 2 bytes (byte 2 and 3).
Itis possible with selected code, to choose between: Trigger, Change job and Set reference
string.

« Trigger: To make atrigger (to take a new picture), the code is: 0x01
« Change job: to send the command to change a job, the code is: 0x02

Commands which need further arguments like “change job” need to get the arguments on the
correct byte positions : the job number is an integer value to be placed on “pnValuelnt” (byte 264),
the length of this information is 1 byte long, following Parameter “unNumint” (byte 6) has to be set
to“1”.

Examples
Trigger
Request structure Key ID
Storage unKey unld
Byte position 0 2
Request pattern Count 0x01
Change Job
Request structure Key ID Numint Job number
Storage unKey unid Numint Valuelnt[0]
Byte position 0 2 6 264
Request pattern Count 0x02 0x01 Job no.
Set reference string permanent
Request Length Ref. Detecto- |Para- Para-
structure Key | ID of string Numint String rnum- |meter meter
ber number | type
Storage ;”Ke' unid :\'“mCha' Numint [Char | Into]  |int{1] Int[2]
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Bytepos- |5 |2 |4 6 8 264 268 272
ition
Request 1 0 unt| 29 |oxo1 0x03  |0x43 |ox01  |ox65 0X0A
pattern 5
Example | Con- Example Command| Example
Explan- Exampl- | for
. 1 char- stant . setref. param.
ation e string | detector . .
acter value £ ooy 1 string type string
Set reference string temporary
Request Length Ref. Detecto- |Para- Para-
Key | ID . Numint . rnum- |meter meter
structure of string String
ber number | type
Storage ;”Ke' unld :\'“mCha' Numint |Char | Into]  [int[1] Int[2]
Bytepos- |5 |2 |4 6 8 264 268 272
ition
Request oot 2O [oxo2 o0z |41 |oxo1  |oxes 0X0A
pattern 6 0x42
Example | Con- Example Command| Example
Explan- Exampl- | for
. 2 char- stant . setref. param.
ation e string | detector . .
acter value feag” |1 string type string

5.7.3.1.1 Sensor Ready information / signaling and handshake

Over hardware 10 the VISOR® vision sensor offers a “Ready” signal. Sending a Trigger is
allowed only if “Ready” signalis high.

When hardware ready signal is not connected to the PLC itis very easy to find out the ready
status just over EtherNet/IP.

After first connection of PLC to VISOR® the VISOR® must be in a “ready’-state, otherwise there
would have been no connection.

Following chart shows the hardware ready signal in relation to the commands over EtherNet/IP
at the example of a typical trigger sequence:
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Trigger (ok)

Trigger:
Request unlD

Request unKey -

Triggen:
Respense uniD

Respense unKey

HW Ready status 7 A W /’

Response
un Image Count

Fig. 377: EtherNet/IP, Sensor ready

5.7.3.2 Assembly response

User defined data output to be configured in the result telegram specification:

Configure output
o meping |_Digtal output| interfaces | Tming | Toeram | image tamsmisson | Archivig |
Traer 1
Active Detector _ Value Min. length_No. +
Separator [1[¥ " vetectort [ patacode-t: sting - |:]
End of Telegram ANST B
Em—

Save to fle. Selected fields Data length Status
e remurt | ETER T

Execution time Active job no. Checksum Kl

)

Fig. 378: User defined data output

Depending from kind of output data they can be found in the assembly response at

« Boolean: byte 92 (pucBool)
« String: byte 116 (pcString)
« Integer: byte 244 (pnint)

Example Trigger Handshake
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50 00 00 00[12 3¢]01]00 [o2]00 00 00 G0 0B 00 00 00 00 00 00 00 G0 00 G0 G0 00 G0 G0 00 09 00 00 00 00 00 00 00 00 00 00
0'g 00 T3 00 00 00 00 G0 02 00 00 00 01 00 00 00 01 00 90 0D 01 0O 0D 0O 00 00 00 00

00 05 00 00 G0 00 00 00 00 00 G0 00 00 00 00 00 0D Tc 00 00 00 £3 £5 4a £
00 00 00 00 G0 00 00 00 00 00 G0 00 00 00 00 90 0D GO 00 0O 0O 00 00 00 00
00 00 00 00 G0 G0 00 00 00 00 G0 00 00 00 00 90 0D GO 00 0O 0O 00 00 00 00
00 00 00 00 G0 G0 00 00 00 00 G0 00 00 00 00 90 0D GO 00 0O 0O 00 00 00 00
9 20 06 00 00 00 00 0O 00 GO 0O 00 00 00 00 00 90 00 G0 00 00 G0 00 00 00 00
€060 oo a0 a0 0o 20 20 0a 00 o0 00 a0 a0 90 0 00 03 00 00 00 ai 0o a0
00 a0 'ﬁeﬁlﬁ%@%@”@%m"f%@m%" 00 00 G0 00 G0 60 00 00 00 00 00 00 00 00 00 00 00 06 00 00
00 000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0G 00 00

00 00 00 DO 00 00 00 00 00 00 00 00 00 00 DO 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Fig. 379: EtherNet/IP, Trigger handshake

Response and request bytes

[ 05 0o 00 DDIUD i 01 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00

oo oo 0o zo 2z

oo DDB g oo 00 00 00 00 00 00 Ob 00 OO0 OO0 3d 00 00 00 00 00 00 o0
0z oo 'DEI 01 00 01 00 00 00 00 EIEI EIEI 00 oo 00 0o DD DD 00 00 00
[als} DD.DD 00 0o as DD 0o oo 00 00 00 00 00 00 00 00 7e 00 00

0o 0o DD DD 00 00 00 00 00 00 40 00 00 00 00 OO0 OO0 OO 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 0o 00 00 00 Q00 00 00 00 00 00 00 00 00 00 00 00 00 00 oo 00 0o

0o oo o 0o 00 0o 00 00 00 00 00 00 DD DD DD DD 00

i .En. msuaﬁ: 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 DD o 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 OO 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

43 00 00 00 00 00 00 00 DD EIEI 00 00 00 00 00 00 00 Ei 0=00_00_00

oo

za 20@00, ’ 43)00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 od
0o 0o 0o oo 0o 00 oo o00 DD 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 08 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 0o UU 00 00 00 00 UU UU DU UU 00 00 00 00 0D 00 00 00 00 00 o0
00 00 00 00 00 00 00 00 00 00 00 00 00 oo 00 00 00 00 0O 00 00 00 00 00 oo

00 00 00 00 oo oo 0o 0o 0o 00 0o EIEI oo
oo oo 00 oo 0o 00 0o 0o
oo on on EIEI " 00 0o 0o oo EI EI ﬂ 00 oo oo

00 00 0O 00
00 EIEI.DEI
oo uu.w 00 00 00 00 OO 00 0O DO OO0 00 0O 00 00 OO 00 00 00 00 00 00 0o 00 oo
00 00 06 00 00 00 00 00 00 00 00 00 00 00 60 00 00 00 00 00 00 00 00
00 0D 00 0D OO 00 00 00 00 00 00 00 00 00

o

00 00 oo oo

Fig. 380: EtherNet/IP, Response and request bytes

A complete documentation of the assemblies can be found in the end of this chapter.

5.7.4 EDS file

SensoPart provides an EDS file for easy implementation into controllers which support EDS files.
Concerning installation and use of EDS files please use the documentation of the controller.

Example: Installation of EDS file in RSLogix:
1.) Use dialog for installation of EDS files:
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x 5000 -

Flem EcitmVisemSssrehmiogicom:

. Controller Tags
Controler Fault Handler
w23 Power-Up Handler
&5 Tasks
=48 MainTask
L3 MainProgram
«.[3 Unscheduled Programs
5 Motion Groups
«.[3 Ungrouped Axes
£ Add-On Instructions
{2 VISOR _JobChange
(3 VISOR Trigger
£ Data Types
L3 User-Defined
L@ strings
[ Add-On-Defined
L3 Predefined
L3 Module-Defined
[ Trends
£ 1/O Configuration
-89 1756 Backplane, 1756-A4
[0] 1756-162 EDSTest
- [1]1756-ENBT/A Ethl

Options... JBrE as e yE—

Documentation Languages... M

Import L O »
Export b A Aiarms_A_Bt_£_Tmerc

Custom Tools...

B ControlFLASH

Fig. 381: Installation of EDS files

2.) Follow the instructions of the Wizard:

Welcome to Rockwell
Automation's EDS Wizard

The EDS Wizard allows you to:
- register EDS-based devices.
- unregister a device.
- change the graphic images associated with a device.
- create an EDS file from an unknown device.
- upload EDS file(z) stored in a device.

To continue click Mext

Fig. 382: Wizard, EDS file installation
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5.7.5 Implementation of VISOR® vision sensor into RSLogix

Establish a network-connection between RSLogix and each sensor by adding a Generic Ethernet
Module in the Ethernet I/O network for each sensor.

-1-£5] [} Configuration
-3 Backplane, 1739-01714 Yirtual Chassis
0 [1] 1759-L60 Example
- 8] [2]Etherhst/IP Eth1
--=5 Ethernet
B Ethermet/IP Ethi
Bl ETHERMET-MODULE Ethz

Fig. 383: EtherNet/IP, Ethernet Module
You will also need to set up the suitable network adapter which is mounted in side the PLC.

The Ethernet Card will need to setup as a module on the Ethernet I/O network within the same
subnet as the camera(s) you willbe communicating with.

In this example the IP adress of RSLogix is 192.168.100.84, this can be configured by click with
right mouse button on “EtherNet/IP Eth1” = “New Module”:

=} Add-On-Defined
: [#) sensoPart_EtherhetlP
&L Predefined
: &3] Eﬁ, Module-Defined
o [Z0 Trends
=-E5 1jO Configuration
=-68 1768 Bus
- = @ [2] 1768-ENET/A Ethernat

Mew Module. ..

§ enil -
ﬁ Erf Wz Fase il h
= 1] 1768M
B iq; SEFLCC! Frint o
: 51 [0] 1768143 test
r—_;@ 1769 Bus

£5 Il 17684 43 test
Fig. 384: EtherNet/IP, New EtherNet/IP Module
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B wanouns

7 Module Properties: Local -
£3 Unscheduled Programs 2 Module Propertie Locold (1755 ENBT 43) N

(E=8E=R |

=5 Motion Graups

[ Generl | Connection | RSNetwor | Modue I | Inemet Protocol | Pot Corfigaation]

51 Ungrouped Aves

~-E9 Add-On Instructions Tipe: 1756 ENET 1756 10/100 Mops Ehemet Brdge, Twisted-Par Meda
(@ SensoPart EtherNetlp Vedor:  AlenBradey
263 Data Types Parert Ehemet Address
Cf, User-Defined e

G Stings
£ Add-On-Defined
£ Predefined

£ Module-Defined

Descrigton

3 Trends
-3 10 Configuration

Modue Defirtion

583 1756 Backplane, 1756-A4 Revison 43
82 01 1756-L62 Rockwell Ver 20 Exact Match
&8 [1]1756-ENBT/A Ethl | Rack Connection None
Time Sync Comnection:  None.

&8 Ethemst _
" ETHERNET-MODULE Eth2

Sescripton
Status Offine
odule Faut

© Prvate Network:

O [P Addess: 152 . 163 100 . 84

© Host Name:

Change Tpe... | «

192.168.1

Status: Offine

o

Fig. 385: Ethernet/IP, adress

5.7.5.1 Over Generic Profile

Each sensor is added as a “Generic Ethernet Module” as shown in the following two screenshots:
enter IP adress of sensor (as set before with SensoFind software) and the number of input and

output bytes like shown in screenshot:

Select Module Type

Catalog | Modue Discovery | Favortes

Hide Filters &

] Mode Type Category Fiters B Module Type Vendor Fiers E
] a Alen-Bradley ‘s‘
Commurication ] m
a a
) )
0 -8 <
v Catalog Number Description Vendor Categary
ETLERNFT.ARINGE  Genens Binerllet/IP CIP Ridy Sllen-Aragl 1>
I ETHERNET-MODULE  Generic Ethemet Module Alen-Bradley Communication I

2 of 297 Module Types Found

Agd to Favorites

[F] Close on Create

Fig. 386: EtherNet/IP, select Generic Module

Add one Ethernet module for each sensor
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-3 Add-On Instructions

| (i3 SensoPart_EtherNetlP
ata Types

£ User-Defined

[ strings

L4 Add-On-Defined
L Predefined

L4 Module-Defined

i rends
263 V0 Configuration
-9 1756 Backplane, 1756-A4
fia [0]1756-L62 Rockwell Ver 20
&1 [L]1755-ENBT/A Ethl
=& Ethemet

) 1756-ENAT/A Erh
(@) ETHERNET-MODULE Eth2 1

(B SENSOPART

| Module Properties Report: Ethl (ETHERNET-MODULE 1.1)

General | Connection | Module Info

Dessiiption:

Comm Format: | Data - SINT
Adskase+HOSETTEE
© IP Address: 192

(©) Host Mame:

Status: Offfine

Type: ETHERNET-MODULE Generic Ethemet Module

Wendor: AllenBradley

Parent:

Neme Cannection Parameters

Corfiguion: 1

100 . 100

Fig. 387: EtherNet/IP, number of input and output byte

Duplicate this step with different name and IP-address for each sensor, rest of settings the same.

5.7.5.2 Over EDS-File

If an EDS file has been installed before “SensoPart VISOR®” can be selected directly inside the

list of available modules.

Assembly size and Assembly instance is set automatically in this case. Only IP address of VISOR®

hasto be entered.

Select Module Type

Catalog | Moduie Discovery | Favorites

Enter Search Teuxt for Module Type...

Hide Filiers &

Modue Type Category Fiters E Module Type Vendor Fters a
CIP Motion Drive L) Prosot Techndogy
Commurication ] Reliance Bestric
Communications Adapter ] Schneider Automation E
Cortroller Sensopart Industriesensork GmbH H
Digital ~ |[F] SprechersSchuh -
v _ Catelog Number Description Vendor Category
( SensoPat VISOR SensoPart VISOR Sensopart Indus...  Generic Device(deprecated forn )

1 of 257 Module Types Found

Agd to Favorites

] Close on Create

Fig. 388: EtherNet/IP, select Generic Module
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Program Tags
B MainRoutine
(3 Unscheduled Programs
-5 Motion Groups
3 Ungrouped Axes
-5 Add-On Instructions.
(13 VISOR JobChange
(13 VISOR Trigger
63 Date Types
G User-Defined
Strings
Add-On-Defined
Predeined
£ Module-Defined
3 Trends N
&3 /0 Configuration
583 1756 Backplane, 1756-A4
0 [0]1756-L62 EDSTest
-8 [111756-ENBT/A Ethl
-85 Ethemet
) 1756-ENBT/A Ethl
) SensoPart VISOR Eth2
8 (21175616 Inputs
8 [311756-08161 Outputs

VISOR® User manual

2] Module Properties: Ethl (SensoPart VISOR 1.1)

|E= e )

Gerera! | Camnction | Hodkieinia | Intme Fotsel | Pot Conguaton]

Mode Deirtion
Revison 11
Blectronic Keying:  Compatble Module

Connections: Read/Write VISOR

Type: SensoPart VISOR Sensoart VISOR
Vendor ‘Sensopart Industriesensork GmbH
Parert &ht
Neme: - "] Ehemet Address
S Prvate Network:  192.168.1
© 1P Address: 182 168 100 . 100
Host Name:

Status: Difine

Apely

Fig. 389: EtherNet/IP, set IP address, EDS- file

Setup of RSLogix

Open a new project in RSLogix or take one of your existing projects where you want to implement
the SensoPart AOI. Right-click “Add-On Instructions” in “Controller Organizer”:

Choose “Import Add-On Instruction...” and selectfile.
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=125 Controller EDSTest

- Controller Tags

----- [T Controller Fault Handler

----- 3 Power-Up Handler

-5 Tasks

E‘% MainTask

aﬂ MainProgram
Program Tags

=125 Metion Groups

Lagt
ol b cut Ctri+X
Copy Ctrl+C
2 Paste Ctrl+W
=R
Print 3

Fig. 390: EtherNet/IP, Import Add-On Instruction

This step has to be done only once, even when using more than one sensor.

88 rmport Add-On nstruction

T C=J
Lookin: i Desktop - @2 mE
@ Name Groke Elementtyp Anderungsdatum

3 Bibliotheken

S
Zuletzt besucht 18 Computer
G Netwerk

ey
Desktop | | G VISOR Trigger 5%

10,07.2014 14:40
1007.2014 14:40

Bibliotheken
LY

Computer

Netzwerk
Fle neme VISOR_JobChange - Import
Flolpe:  [FSlogn B000 0L P (150 B
Files containing: (I Add-On Instruction - Help
Inig: | B3 addan Instuciions

VISOR® 068-14490 - 28/07/2017-11 Page 423 EN



(’ SENSOPART VISOR® User manual

Fig. 391: EtherNet/IP, select AOI

There are existing two AOIs:

. VISOR®_ Trigger: send a trigger to the VISOR®
. VISOR®_ JobChange: send a command to VISOR® to change the active job

Import one or both AOIs depending from the requirements of your application.

Alternative you can load example project “VISOR®_AOI_2_0.ACD" which is a complete project
with all settings as an example.

5.7.5.3 Parameters and functions of the AOls

VISOR_Trigger vi.0
WISOR_Trigger

[] M Trigger_Fault»—

VISOR_Trigger ?
SensorinputBuffer ?
SenzorCutputBuffer ?
SetTrigger 7
Trigger_TimeCut 7

Fig. 392: EtherNet/IP, Trigger AQI

VISOR_JobChange v1.0
WISOR_JobkChange——

VISOR_JobChange ? [.] H{JobChange_Fault»—
SensorinputBuffer ?
SenzorCutputBuffer ?
JobNo T
JobChange_TimelOut i

Fig. 393: EtherNet/IP, JobChange AOI

Parameters

SENSOR_Input_  [Array (444

Buffer SINT) to be linked to Generic Ethernet Module or EDS file

SENSOR_Output_ |Array (344

Buffer SINT) to be linked to Generic Ethernet Module or EDS file
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SetTrigger BOOL rising edge on this boolean tag will start image capture
JobNo DINT numt?er target job for jobchange, change of value will per-
form jobchange
Trigger_TimeOut [DINT max. time in ms until confirmation of trigger expected
JQbChange_ DINT max. time in ms until confirmation of jobchange expected
TimeOut
confirmation of trigger was not received inside
Trigger_Fault BOOL Trigger_TimeOut time, no response for trigger, check
possible reasons and clear fault by sending new trigger
confirmation of jobchange was not received inside
JobChange_Fault |BOOL JobChange_TimeOut, e.g. when trying to change to a job

which is not existing, clear fault by sending valid job num-
ber

5.7.6 How to use the AOI inside your project

A detailed application example see also document: EtherNetIP-OperatingManual.pdfin
Start/SensoPart /VISOR® vision sensor/Tools/...

Next step is to add the function block into your program and then configure the input data in the

Add On Instruction.

Choose register “Add on” in RSLogix and click on the “VISOR® Trigger” or “VISOR®
JobChange” button. Then place the function block into your program and configure.

g RSLogix 5000 - SensoPart_VISOR_Test_Project in VISOR_AOI_2_0.ACD [1756-162 20.13] By - a—

File Edit View Search Logic Communications Tools Window

BEE & ¥ &

Local:3:0

Help

ARG EYE AR | ww

ome 1. F el L Cr—
Mo Forces . ’[UK 1}‘
BAT
NoEdis ENr. « H il Feals »
Redundancy \M ¢ v NFavorkes ), Add-on (o s
Controller Organizer - axliFs 0R_

% - MainR ———
| IES /=] Controller SensoPart VISOR_Test Project 2 VISOR_Trigger 7 () HCTrigger_Faulty—
= Controller Tags SensorinputBufier 7
8 3 Controller Fault Handler Sensord 2
: e(Trigger

3 Power-Up Handler Trigger_TimeOut 7
£ £ Tasks
-8 MainTask
£-£8 MainProgram

Program Tags
BB MainRoutine
[ Unscheduled Programs
&5 Motion Groups
L3 Ungrouped Axes
£-£3 Add-On Instructions
- [ VISOR JobChange

Fig. 394: EtherNet/IP, Trigger AOI
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18 RLogix 5000 - SensoPart VISOR Test Project in VISOR_AOL2 0.ACD [1756-162 20.13] ||| B & W

File Edit View Search Logic Communications Tools

Window  Help
BEH & & Local 3.0 2R EYE QA
No Farces . FDK
BAT
Mo Edits 2 4« H R 3
=0
N Tavortes A =
Redundancy « v X Favorfes NEo Dty
Controller Organizer - ax]lfs OR_lobChang
F] gram - M —]
3 3 Controller SensoPart_VISOR_Test_Project \VISOR_lobChange 2 ) [ sobChance_Faut—
E Controller Tags SenserinputBuffer ?
& (23 Controller Fault Handler o ?
JobNo ked
(53 Power-Up Handler JobChange_TimeOut 7
5] Tasks
-8 MainTask

-5 MainProgram
Program Tags
En MainRoutine
(23 Unscheduled Programs
5 Motion Groups
-3 Ungrouped Axes
-5 Add-On Instructions
(7 VISOR JobChange

Fig. 395: EtherNet/IP, JobChange AOI

There must be at least one SENSOR _Input_Buffer and one SENSOR_ Output_Buffer. You can

use instance created with the configuration of the Generic Ethernet Module or EDS file, or create
anew tag thatis mapped or aliased to it.
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[ E ]

VISOR_Trigger———— -
VISOR_Trigger MY (| |/ Trincer Faut™ | |
Sensorinputs | MNew Tag... |
SensorCutpu L
Seflrigier | ¥ CytInstruction Ctrl+X
Trigger_Time( _ .

Copy Instruction Ctrl+C

2 Paste Ctrl+V
Delete Instruction Del
Add Ladder Element... Alt+Ins

Edit Main Operand Description Ctrl+D

Save Instruction Defaults

Clear Instruction Defaults

Remaove Force

Go To... Ctrl+G
Instruction Help F1

=3 Remove Parameter

B¢ Remove All Unknown Parameters

Open Instruction Logic
Open Instruction Definition

Properties Alt+Enter

Fig. 396: EtherNet/IP, New Tag
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Type: Conmeciion..

Alias For:

YISOF_ Trigger E]

[:5_1 b ainProgram -

Data Tyvpe:

Scope:

External

Aoness [Head:"-p\;’rite v]

Style:

[7] Constant

Open Configuration

Neewrrelg )
Hame: VISOR_1_Trigget Create |w
Deszcription: - Cancel

Help

=

-

Fig. 397: EtherNet/IP, New Tag “VISOR®_1_Trigger”, firstinstance of Trigger AOI

Sensor input and output buffers will already be there by creating the instance of the generic eth-

ernet module or importing the EDS file

Page 428 EN

VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual

(B SENSOPART

VISOR_Trigger- -
WISOR_Trigger WISOR_1_Trigger [L..] H{Trigger_Fault— ‘ ‘
SensorinputBuffer | Eth2:0 -

Lancnrfdtra R ffar
e w Show: &)l Tags -
| - | Name ::|| Data Type -
+|- EthZ:1.0:ata SINT[444]
—|-Eth2:0 _GHB:SensuPartVlSDR_SE‘Z|
T [§ & Eth20Dag, SINT[344] 3
Gﬂtj Mame: Eth2:0.Data BooL
Goto| Data Type: SINT[344] BOOL
f| =-Loc Description: AB1756_DIC:0
ﬂ +-Local:2:1 ABATES_DLLD
ﬂ F-Local:3:C ABATSS_DOCO
Bl [+ Local:3:l AB1756 DO:LO .

Controller

Fig. 398: EtherNet/IP, Buffers

Values for SetTrigger and TimeOut can be entered directly into the function block or can be

accessed externally by calling the tag name.
WISOR_Trigger

=)
A7 VISOR_Trigger PIESGIRIRICTEE ||

SensorinputBuffer Ethz:0
SensorCutputBuffer ?
SefTrigger 0&
Trigger_TimeQut e

— Trigger_Faul—

Fig. 399: EtherNet/IP, VISOR® Trigger
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WO
— Move If'} —
Source 1

Dest WISOR_1_JobChange.JobMNo
1 &

Fig.400: EtherNet/IP, MOV

VISOR_1_Trigger.SetTrigger

ooy
oS

Fig. 401: EtherNet/IP, SetTrigger

5.7.7 Result data: assembly response

User defined data output to be configured in the result telegram specification:

Configure output

e <= il

[sci 7] stat Payioad
Trailer " -
e s
Separator [1] v oetectors Datacode-1:Strng_~ [:]
End of Telegram ANST B
sencted el - e
oo
S, Tt
Execution tine Active job no. Checksum &) o}

Fig. 402: EtherNet/IP, Result data specification

Depending on the kind of output data they can be found in the assembly response at

« Boolean: byte 92 (pucBool)

e [Mobrorpe  v| _ Staw. | Shouwsl

| vaive [ Force Mask ¢ Style
o

lam 2| DataType. | Descrgtion

+ERziDasE
+ En2IDade8]
+ Ev2) Datlss)
+ Ev2) Dalsn)

U
— >
:
u

+ En2IDaA]
+ Ev2) Datlss)
+ Ev2) Dalse)

+ Ev2) DatssT)
+ Ev21Da(se)

[TTTTTITTITT T,

Fig. 403: EtherNet/IP, Output data, Bool

« String: byte 116 (pcString)
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+ EvlDal ST
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Fig. 404: EtherNet/IP, Output data, String
« Integer: byte 244 (pnint)
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Fig. 405: EtherNet/IP, Output data, Int

To see boolean results of Q1 to Q3 you have to activate the transmission in SensoConfig-Soft-
ware:

=> Qutput => Telegram => Digital Outputs

If this setting is correct, you get them on Q1 = Eth2:1.Data[60].01, Q2 = Eth2:].Data[60].02, Q3 =
Eth2:1.Data[60].03

5.7.8 EtherNet/IP Appendix

5.7.8.1 Assembly Request

Communication settings

Description: Request posted from PLC to VISOR® vision sensor

Class: Class 1

nAssemblylnstance: 100

nType: AssemblyConsuming
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nLength (bytes): 344

szAssemblyName: AssemblyRequest

Assembly request
VISOR® vision sensor receives a data frame of 344 bytes.
To release commands to the sensor, proceed as follow:

Each byte corresponds to values which are sent from the PLC to the sensor. The position defines
the byte to use and the size defines the length of this command.

. Size Data s
Position (bytes) Member type Description
0 2 unKey U16 | requestkey, eg. arequestcounter
2 2 unld U16 :equestlp, ?g.for requests “trigger”,
change job
4 2 unNumChar U16 | no.of valid char parameters
6 2 unNumint U16 | no.ofvalid int parameters
8 256 pcValueChar[RQST_ 18 char parameters for request, member
NUM_CHAR] may only hold one string
264 80 16 int parameters for 116 int parameters for request

request

The request key:

The position 0 (Byte 0) with a size of 2 bytes, corresponds to the request key. It valid the modi-
fication of parameters sent. For that, you need to increment the request key bytes with a value of
your choice to release a command.

Example:

| want to make a trigger on the VISOR® vision sensor. The default code of the request key is 0x0
0x0. After Trigger configuration (description follows), | increment the request key to engage the
trigger. The request key code is now: 0x0 0x2.

Position 0:
Byte 1 Byte 0
Always 0 00000010

Command configuration:
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The request key has a size of 2 bytes (at position 0 and 1), the command configuration will start on
position 2 and has a size of 2 bytes. Itis possible to choose a command called Request
IDbetween: Trigger, Change job, statistics reset, auto shutter, permanent or temporary teach.

Position 2:
Byte 3 Byte 2
Always 0 0000 0001

Change job: to send the change job command, the code is: 0x0 0x2 in position 2. You have to set
the LSB of position 6 to “1”. (Standard version: job 1 or job 2; Advanced versions: 255 jobs avail-
able). For that, write the job number 4 bytes to position / byte 264 . To validate your request, you
have to increment the request key. After that you need to make a trigger to change the job (don’t
forget to set the LSB of position 6 to “0”).

Position 2:
Byte 3 Byte 2
Always 0 00000010
Position 6:
Byte 7 Byte 6
Always 0 00000001
Position 264:
Byte 265 Byte 264
Always 0 00000010
Byte 3 Byte 2
Always 0 00000100

Auto Shutter: For function auto shutter you have to write the code: 0x0 0x7 on position 2.

Position 2:
Byte 3 Byte 2
Always 0 00000111
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Permanent teach: The permanent teach allows to teach a new reference pattern / contour etc.
with same tools and same settings. These teach is permanent, it means the new reference pat-
tern/contour etc. is stored permanentely in the sensor memory, even if the sensor is reset. The
code is: 0x0 0x8 on position 2. To activate this command, you have to launch a new trigger to
catch a new picture and you have to increment the request key.

Position 2:
Byte 3 Byte 2
Always 0 0000 1000

Temporary teach: The temporary teach allows a new reference pattern/ contour etc. with same
tools and same setting. These teach is temporary, it means the reference pattern / contour etc. is
not available after a reset of the sensor. The code is: 0x0 0x9 on position 2. To active this com-
mand, you have to launch two trigger to catch a new picture and you have to increment the
request key.

Position 2:
Byte 3 Byte 2
Alwayson 0 0000 1001

Summary of available commands:
Commands Position Size Code
Trigger 2 2 0x0 0x1
Change job 2 2 0x0 0x2
Job number 264 4 Job number
Statistics reset 2 2 0x0 0x4
Auto shutter 2 2 0x0 Ox7
Permanentteach 2 2 0x0 0x8
Temporary teach 2 2 0x0 0x9

Example: | want to make a trigger, | write the code: 0x0 0x1 on position 2, | modify the request key
on position 0: 0x0 0x2 =>0x0 0x4. The VISOR® vision sensor take a new picture.

Attention: Don’t forget to increment the request key to valid the commands.
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5.7.8.2 Assembly Response

Communication settings

(B SENSOPART

Description: Response returned from VISOR® vision sensor to PLC
Class: Class 1

nAssemblylnstance: 101

nType: AssemblyProducing

nLength (bytes): 444

szAssemblyName: AssemblyResponse

Assembly response

Assembly responses are data sent by the sensor after made some commands by the PLC or by
the software.

For the commands by PLC, please see Ethernet/IP request file.

To set commands by the software with the SensoConfig, proceed as follow:

After PLC configuration and SensoConfig configuration, the size of the frame assembly response
is of 444 Bytes. Each of them corresponds to some values describe as follow:

Pos- Size Dat-
. (byte- | Member Description
ition a
s)
type
0 4 unFault U32 | member is standard in Rockwell RSLogix
4 2 unKey U16 | Requestkeyisreturned in response
Request ID isreturned in response. (Trigger,
6 2 unid u16 Change job, Statisticsreset...)
8 2 unError U16 | Error code of response
Responses values for requests like job change,
teach ...
Byte Byte Byte Byte
10 4 unNumChar u32 13 12 11 10
Trigger Always| Always [Always| 0000
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0 0 0 0001
Change Always| Always [Always| 0000
job 0 0 0 0010
Permanent [Always| Always [Always| 0000
teach 0 0 0 1000
14 2 RESERVED
pcvalueChar char parameters for response, member ma
16 16 [RPNS_NUM_ 18 onl rE)oId one strin P ‘ ’
CHAR] y 9
pnValueInt{RPNS_ .
32 16 NUM_INT] U32 | int parameters for response
48 4 unimageCount U32 Number of images taken by the VISOR™ vision
sensor.
Average execution time of last processed
52 4 unExecutionTime |U32 | image. (To active this data, selectin SensoCon-
fig: Execution time)
Status : VISOR® vision sensor mode (To active
this data, select in SensoConfig: Status)
Free run: The sensor takes a new picture when
the processing is finished.
Trigger: The sensor wait an external signal to
take a new picture.
Example Byte 56, bit “0” and “1”:
Byte Byte Byte Byte
pucStatus[RPNS 59 58 57 56
56 4 IMPL_NUM_ u32

BYTE_STATUS]

Always| Always (0000 | 0000

Freerun |, 0 000X | 0X01

Trigger |Always| Always |0000 | 0000
mode 0 0 000X | 0X10

Additional data for 1.7.10.1 version or more
Configuration : The sensor is connected toa PC
for configuration

Example Byte 56, bit “2”:
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Byte Byte Byte | Byte
59 58 57 | 56
0000 0
Con- Alway- | Alway- 000- 0000
figuration s0 s0 00X-
X
X
0000 0000
Run :'(‘)”ay' /:'(‘)’"ay' 000- | 01X-
X X

Run: The job isdownloaded in the VISOR® vis-
ion sensor memory. The sensor works stand
alone.

Byte “57”, bit “0” shows the sensor ready status
Byte

Byte 59| Byte 58 57 Byte 56
Sensor [Always | Always |0000 | 0000
ready 0 0 0001 | OXXX
fstnsor Aways | Always |0000 | 0000
0 0000 | OXXX
ready
60 2 unActiveJob U16 | Active job : Value of job number
62 2 RESERVED

Number of active digital outputs (assigned to
one tool) (To active this data, selectin

64 2 unNumDigital U16 SensoConfig: Digital outputs)

According to: Byte 1 and 2, of “Digital outputs”,
in “Serial communication / Data output Binary”

Number of active logical outputs (assigned to
66 2 unNumLogic U16 | onetool) (To active this data, selectin
SensoConfig: Logical outputs)
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According to: Byte 1 and 2, of “Logical outputs”,
in “Serial communication / Data output Binary”

unNumDetector

u16

Number of selected tools (It is a default value)

According to: Byte 2 and 3, of “Detector result”,
in “Serial communication / Data output Binary”

70 2

unNumBool

u16

no. of valid boolean parameters

72 2

unNumString

u16

no. of strings included in pcValueChar

74 2

unNumint

u16

Number of received payload (To active this
data, select a data in SensoConfig: Payload)

76 2

pucDigital|RPNS_
IMPL_NUM_
BYTE_DIGITAL]

us

Digital outputs results: result according to the
order of the outputs. LSB =>first output. MSB
=>Last output.

Example: 4 active outputs (12, 09, 05, 06).
Status of outputs :

12=0K; 09 =NOK; 05 = OK; 06 = OK. The code
willbe :

Byte 79 | Byte 78 |Byte 77 | Byte 76

Result |0000 0000 [0000 0000
0000 0000 [0000 1101

(To active this data, select in SensoConfig :
Digital outputs)

According to: Byte 3 ... n, of “Digitaloutputs”, in
“Serial communication / Data output Binary”

80 8

pucLogic[RPNS
IMPL_NUM_
BYTE_LOGIC]

us

Logical outputs results: result according to the
order of the outputs. LSB => first output. MSB
=>Last output.

Example: 4 active outputs (12, 09, 05, 06).
Status of outputs :

12=0K; 09 =NOK; 05 = OK; 06 = OK. The code
willbe : 1011
Byte
83..87

0000 0000 |0000 0000
0000 0000 |0000 1011

Byte 82 [Byte 81 | Byte 80

Result
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(To active this data, select in SensoConfig:
Logical outputs)

According to: Byte 3 ... n, of “Logical outputs”, in
“Serial communication / Data output Binary”

Global result (Only available on SensoConfig
and SensoView):

Only coded on the third LSB bits.

Bit0 = Global result status (0 : OK; 1 : NOK)
Bit1 = Status of the case « Detector result » in
Optional field during the data configuration.
Bit2 = Indicate if one of tools is NOK even if res-
ult globalis OK=>0

Example 1: We select Detector result case;
Tool1 OK; Tool 2 OK; Global result on tool1 and
on Tool 2 => OK, the bit2 willbe on 1.

pucDetector Byte 88
[RPNS_IMPL_
88 1 NUM_BYTE_ us Result 00000111
DETECTOR] Example 2: We select Detector result case;
Tool1 OK; Tool2 NOK; Global result on tool1 =>
OK, the bit2 willbe on 0.
According to: Byte 1, of “Detector result”, in
“Serial communication / Data output Binary”
Byte 88
Result 00000011
Other bits always on 0.
(To active this data, select in SensoConfig:
Detector results)
Detector result: Each bit corresponds to a tool.
pucDetector Onlyon1 B}/te: !3|t1 =tool1; bit2 =tool2; bit3 =
[RPNS_IMPL tool3... until 8 bits.
89 3 . - U8 [ Other bytes, alwayson 0.
NUM_BYTE_ L
DETEGTOR Future Applications, coded on 3 bytes.
CTOR] (To active this data, select in SensoConfig:
Detector results)
pucBool[RPNS_ - ) .
9 4 IMPL_NUM_ Us zi(;?tljeoaxr)w results (bitwise) as configured in HMI
BYTE_BOOL]
96 16 punStringLength U16 | lengths of strings included in pcValueChar
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[RPNS_IMPL_
NUM_STRING]
pucStringTrun-
cated[RPNS_ - . .

112 2 IMPL_NUM_ Us l?ljj:]c;te:df?tr);zzic;r;')stnngwhetherlthasbeen
BYTE_STRING_
TRUNCATED]

114 2 RESERVED
pcString[RPNS_ . ) )

o fi2e | MPLNUM_ s | eTemtasconiures i s, men
BYTE_STRING] Y P 9

244|200 | PMINRPNS_ U32 ET:SLS f?;pmagi?aﬁjlzoangour:eiOlzasdegrsg conte
IMPL_NUM_INT] ' pay

describe as follow :

5.8 SensoRescue

The utility “SensoRescue” is used to reset VISOR® sensors, which no longer can be found by
SensoFind, to a default status to be able to be accessed via SensoFind and SensoConfig again.

« Start SensoRescue (leave empty field “Mac address of Sensor”).

« ResetVISOR®, Power off/on or SensoFind/File/Sensor soft reset (VISOR® must be con-
nected via Ethernet and be located in the same network as the PC).

« Inthe field below “Received Data” now all settings of the VISOR® are displayed.
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Usage

Retrieving settings from sensor:

(1) Leave field 'MAC address of sensor' blank.

{2) Restart sensar either by re-poweting ar via soft reset
30 Settings of sensor will be displayed in field 'Received data',

Changing settings of sensor:

(1) Insert MAC address of sensor in fisld ™AC address of sensor’,
{2} Select new settings and starkup behaviour of sensar.

(3 Restart sensor elther by re-powering or via soft reset

Atkention: Data displayed in field 'Received data' is previous setting, not new setting in case that DHCP is disabled.

Mew sensor sethings

(B SENSOPART

2l=10]x]

1P address [192.168.100.100

Subnet mask 24 [2] [ 2s5.285.255.0

Gateway [192.168.100.1

DHCP active
Permanent settings
Temporary sethings
@ Mo change
Skartup behaviour
Stop sensor firmware

Delete jobs on sensor

Received data:

MAC address = 00-19-6F-0C-52-D3
IF address = 192.166.60.193
Subnet mask = 255.255.255.0
Gateway = 192,165.60.1
Sensor name =

DHCP = Disabled

Fig. 406: SensoRescue /1

« Now the below shown Mac address can be entered into the field “Mac address of Sensor”.

« Intothe lines below, all the network settings like, IP address, Subnet Mask etc., which the
VISOR® should have after the next Restart (Power off/on), can be entered.

. Restart VISOR®.

Attention:

The after the next restart displayed data are the old ones as they are not refreshed by sensor

restart.
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Usage

Retrieving settings from sensor:

(1) Leave field 'MAC address of sensor' blank.

{2) Restart sensar either by re-poweting ar via soft reset

(30 Settings of sensor will be displayed in field 'Received data',

Changing settings of sensor:

(1) Insert MAC address of sensor in fisld ™AC address of sensor’,

{2} Select new settings and starkup behaviour of sensar.

(3 Restart sensor elther by re-powering or via soft reset

Atkention: Data displayed in field 'Received data' is previous setting, not new setting in case that DHCP is disabled.

MAC address of sensor [DU-lQ-EF-DC-SQ-DS l

Mew sensor sethings

1P address [192.168.60 199 l

Subriet mask

[z55.255.255.0 |

Gateway  [192.168.60 1] |

DHCP active
Permanent settings
Temporary sethings
@ Mo change
Skartup behaviour
Stop sensor firmware

Delete jobs on sensor

Received data:

MAC address = 00-19-6F-0C-59-D3
IF address = 192.166.60.193
Subnet mask = 255.255.255.0
Gateway = 192,165.60.1
Sensor name =

DHCP = Disabled

Fig. 407: SensoRescue /2
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6 Image settings and accessories

6.1 Good images

To achieve good images follow these steps:

« Align the sensor to the desired field of view. Take care for stable mounting.

« Forhigh contrastimages adjust angles and illumination as described in chapter The most
important types of ilumination are: Bright field, Dark field and Diffuse illumination.

« Adjust a sharp image with the focus screw at the backside of the sensor housing.

« Adjustthe brightness of the image with the parameter “Shutter speed” in SensoCon-
fig/lJob/Image acquisition. (Do not use parameter “Gain”, not until you are not able to achieve
desired brightness via “Shutter speed”).

6.2 Environmental light, shrouding, IR- version

Mechanical shrouding

In most cases it’s much simpler and highly cost effective to protect the scene against disturbing
light or sun beams, which e.g. shine temporary at a certain time of day or season from windows or
roof lights, by mechanical shrouding like metal plates, than to create illumination conditions, e.g.
by additional illumination which is strong enough not to be disturbed in any situation.

Version with Infrared illumination

Afurther elegant way to getindependent from the environmental light is to use the according
VISOR® version with Infrared illumination. Here the scene get’silluminated with the builtin power-
ful IR- illumination. The receiver is equipped with the according filter. That means the sensor
works in a narrow range of this specific wavelength, and for that as far as possible with its own

light only.

Another advantage of the infrared light is, that the light flashes are not visible and do not disturb
any human workers which are near the plant.

6.3 External illumination
For the VISOR® a large range of accessories is available, which also covers a big range of
externalilluminations, which can be used additionally or instead of the internal illumination.

Further information on vision accessory: http://www.sensopart.com/de/download.

The both types LF45 xxxand LFR115 xxx can be connected directly to the sensor.
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Anschluss / Wiring / Raccordement

—=

11 GY/PK

—=

12 RD/BU
>

Anschluss Ringlicht mit Sensor/ Connection ring light with sensor/ Rac-
cordement lumiére externe avec le capteur

Fig. 408: Connection of external illumination LF45 xxx and LFR45 xxxAll other listed types are con-
nected to the VISOR® as follows.

Anschluss / Wiring / Raccordement

Rl
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Anschluss Ringlicht - Anschlussadapter - Sensor / Connection ring light - con-
nection adapter - sensor / Raccordement lumiére ronde - adapteur de rac-

cordement - capteur

Ring light
LR 100 xD

NN,

Fig. 409: Connection of externalillumination, all types except LF45 xxxand LFR115 xxx.
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6.4 The most important types of illumination are: Bright field, Dark field
and Diffuse illumination.

6.4.1 Bright field illumination
Bright field internal / Bright field external

Fig. 410: Bright field illumination

With bright field lighting, the lighting, sensor and object are arranged so that the object’s surface
reflects the light directly into the sensor. The smooth surface of the object appears as a bright
area and each indentation, bump or defect, such as e.g. scratches, are a dark edge.

Attention: With bright field lighting, the angle of alignment between the lighting, object and sensor
and the object’s surface is critical as direct reflection by the object’s surface only works when the
angle and surface characteristics (shiny, mat, oily ....) are constant!

With Bright field / With Dark field

Fig. 411: Example Bright field illumination
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By the direct reflection of the highly reflective (shiny) metal part, even before a white background,
this is possible to be distinguished and recognized with Bright field illumination! With Dark field illu-
mination it’s not possible to distinguish between shiny metal part and white background!
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6.4.2 Dark field illumination

Dark field internal/ Dark field external

/

L : .

Fig. 412: Dark field ilumination

With dark field illumination, the lighting, sensor and object are arranged so that the smooth sur-
face of the object does not reflect the light directly into the sensor. Object edges (indentations and
bumps) appear as bright areas, smooth object surfaces however are dark. This type of illu-
mination functions with wide angle ranges and depends little on the object’s surface.

With Bright field / With Dark field

Fig. 413: Example, Dark field

Edges are clearly accentuated with Dark field illumination.
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6.4.3 Diffuse illumination (external only)

Diffuse external

4 ]
7 i
¥ i

Fig. 414: Diffuse illumination

Diffuse lighting is used everywhere where highly-reflective, curved and above allirregularly-
shaped object surfaces are concerned (e.g. aluminium foil on blister packs etc.). Such objects can-
not be illuminated with spot-shaped lighting, but only with diffuse lighting (i.e. even lighting from all
directions). Diffuse lighting is also known as “cloudy day” illumination, i.e. uniform light from

behind the cover of clouds rather than from direct sunlight.

Spot illumination / Diffuse illumination

Fig. 415: Diffuse illumination

That means; clear homogeneous image with diffuse illumination! With any spot illumination the
reflections of the aluminium foil from one part to another are always different.
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6.5 10-Box as 10-Extension (RS422)

Via the |0-Box the digital in- and outputs can be extended (8 inputs, 32 outputs), or an encoder
controlled ejector can be realized. The connection and parameter setting of the I/O-Boxis
described in document: “l|O-Mounting and operating instructions” in:

Startmenue/SensoPart /VISOR® vision sensor/Documentation/...
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Electrical data

Operating voltage

Ug24VDC,-25%/+10%

Residualripple

<5Vss

Current consumption (no I/O)

<200 mA

Allinputs

PNP/NPN High>Ug-1V,Low <3V

Input resistance

>20 kOhm

Encoder input

High >4V, max. 18kHz

Outputs

PNP/NPN

Maximum output current (per output)

50 mA, Ejector (Pin 12/RDBU) 100 mA

Short-circuit protection (all outputs)

yes

Inductive load

typ.: Relays 17K/ 2H, pneumatic valve 1.4K
/190mH

Protection against inverse polarity

yes

Interfaces VISOR®-XX-Standard
Interfaces VISOR®-XX-Advanced

Ethernet (LAN)
Ethernet (LAN), RS422/RS232

Readiness delay

Typ. 13 s after power on

Optical data

Number of pixels, chip size, pixel size

VISOR®-V10...: 736 (H) x480 (V), 1/3", 6,0
um square

VISOR®-V20...: 1280 (H) x 1024 (V),
1/1.8", 5,5 um square

Technology

CMOS (mono/ color)

Integrated scan illumination

8 LEDs (except C-Mount)

Integrated lens, focal length

6, 12 or 25 mm, adjustable focus
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Optical data

V10 V10 V10 V20
Lens (adjustable to infinity) 6 12 25 12
Min. scan distance 6 30 140 30
Min. field of view X x Y 5x4 8x6 18x14 16x13

Mechanical data

Length x width x height 65 x45 x45 mm (without plug)
Weight approx.160g
Vibration / shock EN 60947-5-2
o o o . P

Ambient operating temperature 0°C 507 C (80% humidity, non-con

densing)

-20°C ... 60° C (80% humidity, non-con-
Storage temperature .

densing)
Protective system IP 65/67

Plug connection

24V DC and I/O0M12 12-pin, LAN M12 4-
pin, Data M12 5-pin

Housing material

aluminium, plastic

Function and characteristics

Object detection

Number of jobs / detectors

VISOR®-XX-Standard: 8 /32
VISOR®-XX-Advanced: max. 255/ max. 255

Evaluation modes

« alignment

« contour match with/without position detection

« pattern match with/without position detection

« areatest graylevel

« area test contrast

« area test brightness

« direction info, or coordinates for position detection
VISOR®-XX-Advanced:

« Caliper, distances between edges
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Function and characteristics

« BLOB, object evaluation and counting

Typical cycle time

typ. 20 ms pattern matching
typ. 30 ms contour
typ. 2 ms area test

Code Reader

Number of jobs / detectors

VISOR®-XX-Standard: 8 /2
VISOR®-XX-Advanced / Professional: max. 255 / max.
255

Evaluation modes

» DataMatrix Code acc. ECC200 in any rotational pos-
ition, square and Rectangular.

* QR-Code, Model 1 and Model 2, Version 1.. . 40

» Barcode Interleaved 2 of 5, Code 39, EAN13-Gruppe
(EANS,

EAN13, UPC-A, UPC-E), EAN128 (Codes A, B, C),
PDF417

» OCR Optical character recognition (Professional)

« position and size of field of view freely adjustable

« logic operation of single configuration (AND, OR = sort-
ing)

« verify

Typical cycle time

40 ms one evaluation Coder reading, 10 ms per char-
acter OCR

Solar

Number of jobs / detectors

VISOR®-XX-Standard: 8 /32
VISOR®-XX-Advanced: max. 255/ max. 255

Evaluation modes

» Wafer position and dimensions

« Chip and hole detection

« Output of allinspection parameters
- areatestgraylevel

« area test contrast

« area test brightness
VISOR®-XX-Advanced:

« additionally bus bar localization

« Caliper, distances between edges
« alignment

Typical cycle time

100 ms for one evaluation

Color

Number of jobs / detectors

VISOR®-XX-Standard: 8/32
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Function and characteristics

VISOR®-XX-Advanced: max. 255/ max. 255

Evaluation modes

« alignment (Advanced)

« contour match with/without position detection

« pattern match with/without position detection

- areatestgraylevel

« area test contrast

« area test brightness

« direction info, or coordinates for position detection
« color value

« color area

« color list

Typical cycle time

typ. 30 ms pattern match
typ. 60 ms contour

typ. 2 ms brightness

typ. 2 ms contrast

typ. 2 ms gray threshold
typ. 2 mscolor value

typ. 30 ms color area
typ. 2 ms color list

Aliround

Number of jobs / detectors

VISOR® V20-ALL ...: max. 255/ max. 255

Evaluation modes/
Typical cycle time

« alignment

« contour match with/without position detection

« pattern match with/without position detection

« areatest gray level

« area test contrast

« area test brightness

« direction info, or coordinates for position detection

« Caliper, distances between edges

* BLOB, object evaluation and counting

« color value

« color area

« color list

» DataMatrix Code acc. ECC200 in any rotational pos-
ition, square and Rectangular.

* QR-Code, Model 1 and Model 2, Version 1 .. .40

« Barcode Interleaved 2 of 5, Code 39, EAN13-Gruppe
(EAN8, EAN13, UPC-A, UPC-E), EAN128 (Codes A, B,
C),PDF417

» OCR Optical character recognition (Professional)

« position and size of field of view freely adjustable

« logic operation of single configuration (AND, OR = sort-
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ing)
« verify
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8 Addendum

8.1 Telegram, tab Data output

This topic describes the telegrams available for the VISOR® vision sensor. These telegrams can
be sent to VISOR® vision sensor via different interfaces.

« Serialinterface RS422/RS232
« EtherNet TCP/IP
« PROFINET (request/response modul)

The telegrams are available in ASCIl and Binary format. The format can be selected in the modul
“SensoConfig”, in tab “data output” of the setup “Output”.

The following settings are possible:

Communication TCP/IP RS422 | RS232 EtherNet/IP | PROFINET

Telegram format ASCIl/Binary ASCII/Binary Binary Binary

8.1.1 Overview VISOR® vision sensor telegram:

8.1.1.1 VISOR® in general

« Reset statistic (ASCII/Binary)
With the telegram “Reset statistic” the internal statistic counter of the VISOR® vision sensor
can be reset.

8.1.1.2 VISOR® control

« Trigger (ASCII/Binary)
With the telegram “Trigger” an image acquisition will be started. Some commands need an
additional image acquisition. The result data of the image are transferred via the “Out” port.
« Extended trigger (ASCII/ Binary)
This telegram is an enhancement to the “trigger” telegram. Besides the result data there is
also the option to assign an ID or to receive information about the operating mode (run-
/config). Unlike the “trigger” telegram the result data of “Extended trigger” telegram are also
transferred via the “In” port.
« Change Job (ASCII/Binary)
With the telegram “Change job” a job change on the VISOR® vision sensor is initiated.
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Change job permanent (ASCII/Binary)
With the telegram “Change job permanent” a permanent job change on the VISOR® vision
sensor is initiated. The job runs again after restarting.

8.1.1.3 VISOR® job settings

Set shutter speed (ASCII/Binary)

With the telegram “Set shutter speed” the shutter speed of the job can be changed. The tele-
gram can be used for e.g. brightness compensation.

Get shutter speed (ASCII/Binary)

With the telegram “Get shutter speed” the set shutter speed of the job can be read.

Set gain (ASCII/Binary)

With the telegram “Set gain” the gain of the job can be changed. The telegram can be used
for e.g. brightness compensation.

Get gain (ASCII/Binary)

With the telegram “Get gain” the set gain of the job can be read.

Set parameter (ASCII/Binary)

With the telegram “Set parameter” the detector parameters can be adjusted, e.g. reference
strings, detector thresholds.

Get parameter (ASCII/Binary)

With the telegram “Get parameter” the set parameters of the detector can be read.

Set ROI (ASCII/Binary)

With the telegram “Set ROI” the position of the selected detector can be changed.

Get ROI (ASCII/Binary)

With the telegram “Get ROI” the position of the selected detector can be read.

Get job list (ASCII/Binary)

With the telegram “Get job list” a list of all available jobs on the VISOR® vision sensor will be
displayed.

Get detector list (ASCII/Binary)

With the telegram “Get detector list " a list of all detectors in the current job will be displayed.
Teach detector (ASCII/Binary)

With the telegram “Teach detector” the selected detector is re-taught (only for pattern match-
ing and contour detection).

8.1.1.4 VISOR® calibration

Add point (ASCII/Binary)

With the telegram “Add point” a point is added to the point list.
Clear point list (ASCII/Binary)

With the telegram “Clear point list” the point list will be initialized.
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Calibration point list (ASCII/Binary)

With the telegram “Calibration point list” the calibration is carried out using the point list in the
current job.

Calibration calibration plate (only VISOR® Allround Professional) (ASCII/Binary)
With the telegram “Calibration calibration plate” the calibration is carried out using the cal-
ibration plate.

Validate calibration (ASCII/ Binary)

With the telegram “Validate calibration” the calibration is validated using the point list.
Copy calibration(ASCII/Binary)

With the telegram “Copy calibration” the calibration of the current job will be copied to the
selected destination.

8.1.1.5 VISOR® visualization

Get image (ASCII/Binary)
With the telegram “Getimage” the image from VISOR® vision sensor will be received.

8.1.1.6 VISOR® service (only available on port 1998 and in ASCII
format)

Get sensor identity (ASCII)

With the telegram “Get sensor identity” the current firmware status as well as the hardware
type can be queried.

Update firmware (ASCII)

With the telegram “Update firmware” the firmware updates are started. Previously the firm-
ware file must be loaded onto the VISOR® vision sensor.

Set jobset (ASCII)

With the telegram “Set jobset” the jobset of the VISOR® vision sensor can be changed. Pre-
viously the jobset file must be loaded onto the VISOR® vision sensor.

Get jobset (ASCII)

With the telegram “Get jobset” the jobset of the VISOR® vision sensor can be read.

8.1.1.7 Data output
(ASCII/Binary)

This section provides information about the data output, especially, which format the individual
results receive.

8.1.2 Serial Communication ASCII
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Reset statistic (ASCII)

Reset statistic (ASCII) request string to sensor

Byte No. Content Significance
1 R
2 S Reset statistic
3 T
Example: RST
Reset statistic (ASCII) response string from sensor
Byte No. Content Significance
1 R
2 S Reset statistic
3 T
4 P P Pags
F F Fail
Example: RSTP

Additional information:

Accepted in run mode: Yes

Accepted in config mode: No

Accepted when Ready is Low: Yes

Status of Ready signal during processing Not altered

End of telegram Max. 4 byte (option)
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Trigger (ASCII) request string to sensor

Byte no. ASCII contents Significance
1 T
Trigger, (simple trigger without
2 R . )
index, in-port)
3 G
Example: TRG

Trigger (ASCII) response string from sensor

Byte no. Contents Significance
1 T Trigger, (response to trigger
2 R without index, via port 2006. If
defined: result date without index
3 G via port 2005)
4 P P: Pass
F F: Fail
Example: TRGP
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: Yes
Accepted when ready low: No
Status of ready signal during processing: Low
End of telegram: Max. 4 byte (option)
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Extended Trigger (ASCII)

request string to sensor

Byte no. ASCII contents Significance

1 T Extended Trigger, (trigger with
index, for correlation of trigger to

2 R ) .
the corresponding result data, via

3 X port 2006)

4-5 X Length of following data (n)

6...n X Data

Example: TRX06MyPart

Extended Trigger (ASCII)

response string from sensor

Byte no. ASCII contents Significance
1 T Extended Trigger, (response to
trigger with index and result data,
via port 2006, for correlation of trig-
2 R )
ger to the corresponding result.
Result data without index via port
3 X 2005 also)
P Pass
4 F Fail
5-6 X Length of following data (n)
7..n X Data of request command
C C =Config
n+1 R R=Run
n+2...n+9 X Length of following result data (m)
n+9..m X Resultdata
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: Yes
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Accepted when Ready Low: No
Status of Ready signal during processing: Low
End of telegram Max. 4 byte (option)
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Change Job (ASCII) request string to sensor

Byte no. ASCII contents Significance
1 C
2 J Change job
3 B
4-6 X Job number
Example CJB005
Change Job (ASCII) response string from sensor
Byte no. Contents Significance
1 C
2 J Change job
3 B
s - ot
5 T Triggered

F Free-run
6-8 X Job number
Example 1: CJBPT005
Example 2: CJBFFO005
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Low

End of telegram

Max. 4 byte (option)
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Change Job permanent (ASCII) request string to sensor

Byte no. ASCII contents Significance

1 C

2 J Change job permanent
3 P

4-6 X Job number

Example CJP005

Change Job permanent (ASCII) response string from sensor

Byte no. Contents Significance
1 C
2 J Change job permanent
3 P
4 : o
5 T Triggered
F Free-run
6-8 X Job number
Example 1: CJPPT005
Example 2: CJPFFO005
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Low
End of telegram Max. 4 byte (option)
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Set shutter speed (ASCII)

Set shutter speed (ASCII) request string to sensor

Byte No. Contents Significance
1 S
Set shutter speed

2 S
3 P Permanent

T Temporary
4-5 X Number of chars of shutter value, e.g. 04
6-9 X New shutter value in microseconds, e.g. 8000 =8 ms

Example: SSP048000

Set shutter speed(ASCII) response string from sensor

Byte No. Contents Significance
1 S
Set shutter speed
2 S
Permanent
3 P Temporary
T Permanent change affect all parameters, including those that
have only been changed temporarily.
4 P P Pass
F F Fail
Example: SSPP
Additional information:
Accepted in run mode: Yes
Accepted in configuration
No
mode:
Accepted when Ready Yes
Low:
Status of Ready signal dur- | Low
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ing processing:

End of telegram:

Max. 4 byte (option)
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Get shutter speed (ASCII)

Get Shutter (ASCII) request string to sensor (since version 1.6.5.3)

Byte No. Contents Significance

1 G

2 S Get shutter speed (from active job)
3 H

Example GSH

Get Shutter (ASCII) response string from sensor

Byte No. Contents Significance
1 G
2 S Get shutter speed
3 H
4 P P Pa§s
F F Fail
5 X Shutter value length
6..n X Shutter value
Example run mode: GSHP41200

Example configuration mode: |GSHFO

Additional information:

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

Status of Ready signal during processing: Not altered

End of telegram: Max. 4 byte (option)
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Set Gain (ASCII)

Set Gain (ASCII), request string to sensor

Byte No. Content Significance

1 S

2 G Set Gain

3 A
1-Permanent

4 1 0- Temporary

0 Permanent change affect all parameters, including those that

have only been changed temporarily.

5-9 X New gain value (in value * 1000), e.g. 2.0 = 02000

Example SGA102000

Set Gain (ASCII) response string from sensor

Byte No. Contents Significance
1 S
2 G Set Gain
3 A
4 P P Pags
F F Fail
5-9 X Currentgain
Example SGAP02000

Additional information:

Accepted in run mode: Yes
Accepted in configuration

No
mode:
Accepted when Ready Yes
Low:
Status of Ready signal dur- | Low
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ing processing:

End of telegram

Max. 4 byte (option)
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Get gain (ASCII) re

quest string to sensor

Byte No. Content Significance
1 G

2 G Get Gain

3 A

Example GGA

Get gain (ASCII) re

sponse string from sensor

Byte No. Content Significance
1 G
2 G Get Gain
3 A
4 P P: Pass
F F: Fail
5-9 X Currentgain (in value * 1000), e.g.. 1,0 =01000
Example GGAP01000
Additional information:
Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Low Yes
Status of Ready signal during processing | Not altered
End of telegram Max. 4 byte (option)
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Set parameter (ASCII) request string to sensor

Byte No. Contents Significance

1 S
Set parameter

2 P
P Permanent

3 P T Temporary

T Permanent change affect all parameters, including those that

have only been changed temporarily.

4-6 X Detector No.

7-9 X Command: Set reference string / value *1), see below !

10-14 X Length of reference string / value in Bytes (n)

15...n X Reference string / value

Example SPP0010010044196

Set paramet

er (ASCII) response string from sensor

Contents N
Byte No. ASCII Significance
1 S

Set parameter

2 P
3 P P Permanent

T T Temporary
4 P P Pass

F F Fail
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SI08 - Signed Integer 08
U108 - Unsigned Integer 08
SI16 - Signed Integer 16
UI16 - Unsigned Integer 16
SI32 - Signed Integer 32
U132 - Unsigned Integer 32
Sl40 - Signed Integer 40
UI40 - Unsigned Integer 40
FLOT - Float

DOBL - Double

STRG - String

BOOL - Boolean

SPO08 - Special Signed 8
UDEF - Undefined

IARR - Integer Array

ZERO - Default Zero Parameter

Example SPPPSTRG

Additional information:

ing processing:

Accepted in run mode: Yes
Accepted in configuration

No
mode:
Accepted when Ready Yes
Low:
Status of Ready signal dur- Low

End of telegram

Max. 4 byte (option)

*1) Byte No. 7: Command: set reference string / value:

Detector Function Command
Threshold Min 001
. . Threshold Max 002
Alignment Pattern matching ResultOffsetPos_X 031
ResultOffsetPos_Y 032
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Detector Function Command
ResultOffsetAngle 033
Threshold Min 001
Threshold Max 002
Alignment Contour ResultOffsetPos_X 031
ResultOffsetPos_Y 032
ResultOffsetAngle 033
Threshold Min 001
Alianment Edae Threshold Max 002
9 9 Transition_Horizontal 101
Transition_Vertical 102
Threshold Min 001
Threshold Max 002
Pattern matching ResultOffsetPos_X 031
ResultOffsetPos_Y 032
ResultOffsetAngle 033
Threshold Min 001
Threshold Max 002
Contour ResultOffsetPos_X 031
ResultOffsetPos_Y 032
ResultOffsetAngle 033
Threshold Min 001
Threshold Max 002
Gray Level GrayMin 101
GrayMax 102
Graylnvert 103
Contrast Threshold Min 001
Threshold Max 002
Brightness Threshold Min 001
9 Threshold Max 002
Barcode Reference String 101
Datacode Reference String 101
OCR Reference String 101
ColorMinChannel1 101
Color Value ColorMaxChannel1 102
ColorInvertChannel1 103
ColorMinChannel2 104
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Detector Function Command
ColorMaxChannel2 105
ColorinvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorinvertChannel3 109
ColorMinChannel1 101
ColorMaxChannel1 102
ColorinvertChannel1 103
ColorMinChannel2 104

ColorArea ColorMaxChannel2 105
ColorinvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorinvertChannel3 109
GrayAbsoluteMin 101

BLOB GrayAbsoluteMax 102
GrayAbsolutelnvert 103
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Get parameter (ASCII) request string to sensor

Byte No. Contents

1 G

2 P Get parameter

3 A

4-6 X

7.9 X Command: Set reference string / value *1),
Example GPA001001

Get parameter (ASCII) response string from sensor

Byte No. Contents
1 G
2 P Get parameter
3 A
P
4 F
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SI08 - Signed Integer 08

5 s UI08 - Unsigned Integer 08
SI16 - Signed Integer 16
UI16 - Unsigned Integer 16
SI32 - Signed Integer 32

5 - UI32 - Unsigned Integer 32
S140 - Signed Integer 40
Ul40 - Unsigned Integer 40
FLOT - Float
DOBL - Double

7 R .
STRG- String
BOOL - Boolean
SP08 - Special Signed 8
UDEF - Undefined

8 G IARR - Integer Array
ZERO - Default Zero Parameter

9-13 X Length of Reference strings/ value (n)
e.g. 00005

14...n X Reference string / value

Example GPAPSTRG00005Test1

Additional information:

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

Status of Ready signal during processing: Not altered

End of telegram Max. 4 byte (option)

*1) Byte No. 7: Command: Get reference string / value:

Detector Function Command
Threshold Min 001

Alignment Pattern matching Threshold Max 002
ResultOffsetPos_X
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Detector Function Command
ResultOffsetPos_Y 82;
ResultOffsetAngle 033
Threshold Min 001
Threshold Max 002
Alignment Contour ResultOffsetPos_X 031
ResultOffsetPos_Y 032
ResultOffsetAngle 033
Threshold Min 001
. Threshold Max 002
Alignment Edge Transition_Horizontal 101
Transition_Vertical 102
Threshold Min 001
Threshold Max 002
Pattern matching ResultOffsetPos_X 031
ResultOffsetPos_Y 032
ResultOffsetAngle 033
Threshold Min 001
Threshold Max 002
Contour ResultOffsetPos_X 031
ResultOffsetPos_Y 032
ResultOffsetAngle 033
Threshold Min 001
Threshold Max 002
Gray Level GrayMin 101
GrayMax 102
Graylnvert 103
Contrast Threshold Min 001
Threshold Max 002
Brightness Threshold Min 001
9 Threshold Max 002
Barcode Reference String 101
Datacode Reference String 101
OCR Reference String 101
Color Value ColorMinChannel1 101
ColorMaxChannel1 102
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Detector Function Command
ColorinvertChannel1 103
ColorMinChannel2 104
ColorMaxChannel2 105
ColorinvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorinvertChannel3 109
ColorMinChannel1 101
ColorMaxChannel1 102
ColorinvertChannel1 103
ColorMinChannel2 104

ColorArea ColorMaxChannel2 105
ColorinvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorinvertChannel3 109
GrayAbsoluteMin 101

BLOB GrayAbsoluteMax 102
GrayAbsolutelnvert 103
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Set ROI (ASCII)

Set ROI (ASCII) request string to sensor (not available for RS232/RS422)

Byte No. Contents Significance
1 S
SetROI
2 R
Permanent
p Temporary
3 T Permanent change affect all para-
meters, including those that have only
been changed temporarily.
ROl Info length in bytes from Byte 4 to
4-11 X end
e.g. 00000055
Detector No.
12-14 X e.g. 001
ROI Index
=00 for yellow ROI
15-16 X =01 for red ROI
=02 for position control
ROl shape
01=circle
17-18 X 02=rectangle
03=ellipse
04=free shape
Centre X (in pixels * 1000), e.g. 160
19-26 X pixels = 00160000
Centre Y (in pixels * 1000), e.g. 120
27-34 X pixels = 00120000
Half width / X-radius (in pixels * 1000),
35-42 X e.g. 80 Pixel = 00080000
Half height/ Y-radius (in pixels * 1000),
43-50 X e.g. 40 Pixel =00040000
51-58 X Angle (not at circle / ellipse) (in °* 1000),
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e.g. 180°=00180000

SRP0000005500100020016000000120000000800000004000000180000

Example: |Length 55, Detector=1, yellow ROI, rectangle, center X=160, center Y=120, half

width=80, half height=40

Set ROI (ASCII) response string from sensor

Byte No. Contents Significance
1 S
SetROI

2 R
3 P Permanent

T Temporary
4 P P Pass

F F Fail
Example: |SRPP
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Low

End of telegram

Max. 4 byte (option)

Parameter

The parameter are given in alignment
frames and notinimage frames.

Page 480 EN

VISOR® 068-14490 - 28/07/2017-11




VISOR® User manual

Get ROI (ASCII)

(B SENSOPART

Get ROI (ASCII) request string to sensor (not available for RS232/RS422)

Byte No. Contents Significance

1 G

2 R GetROI

3 |

4-6 X E-Zt.eoc(’;c;r No.
ROI Index

e “ontor e
=02 for position control

Example: GRI00100

Get ROI (ASCII) response String from sensor

Byte No. Contents Significance
1 G
2 R GetROI
3 |
4 P P Pass
F F Fail
ROl Info length in bytes, from Byte 5
5-12 X :
to end of string
Detector No.
13-15 X e.g. 001
ROl Index
=00 for yellow ROI
16-17 X =01forred ROI
=02 for position control
18-19 X ROl shape
01=circle
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02=rectangle
03=ellipse
04=free shape

20-27 X Centre X (value in pixels * 1000)
28-35 X Centre Y (value in pixels * 1000)
36-43 X :l;(l)fov;/idth /X-radius (value in pixels *
44 -51 X :l;(l)for;eight/Y-radius (value in pixels
52_59 X Angle (not at circle / ellipse) (valuein °

*1000)

GRIP0000005500100020016000000120000000800000004000000090000
Example (Length=55, detector 1, search region, rectangle, Centre X=160, Centre
Y=120, half width =80, half height =40, angle = 90)

Additional information:

Accepted in run mode: Yes
Accepted in configuration mode: No

Accepted when Ready Low: Yes
Status of Ready signal during processing: Low

End of telegram

Max. 4 byte (option)
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Get joblist (ASCII)

Get joblist (ASCII) request string to sensor

Byte No. |Content Significance
1 G

2 J Get Job List
3 L

Example [GJL

Get joblist (ASCII) response string from sensor

Byte No. |Content Significance
1 G
2 J Get Job List
3 L
4 P P: Pass
F F: Fail
5-7 X Response version
8-10 X Number of jobs
11-13 |X Active job number

Please note: The following byte sequence is repeated for each job from 1 to “Num-
ber of jobs”. The byte numbers shift accordingly.

Number of characters for the job name. This

14-16 |X can be used to specify a unique name for job
n.
From this position, the name for job n follows
17..n X . i
in the specified length.
n+1..n X Number of following bytes. A description for
+3 the job n can be specified.
n+4.. From this position, the description for job n fol-
X . -
m lows in the specified length.
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Number of following bytes. This can be used
m+1.. . . )
m+3 X to specify a unique name for the author of job

n.
m+4 .. X From this position, the name for the author of
k job n follows in the specified length.

5;1 K X Date of creation of job n.

k*9..k X Date of last change of job n.

+16

Example |GJLP001001001007testjob010DefaultJob004Test2014112720141128

Additional information:

Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Low Yes

Status of Ready signal during processing Not altered

End of telegram

Max. 4 byte (option)

Page 484 EN

VISOR® 068-14490 - 28/07/2017-11




VISOR® User manual

Get detector list (ASCII)

(B SENSOPART

Get detector list (ASCIl) request string to sensor
Byte No. |Content Significance
1 G
2 D Get detector dist
3 L
Example: |GDL
Get detector list (ASCIl) response string from sensor
Byte No. |Content Significance
1 G
2 D Get detector list
3 L
4 P P: Pass
F F: Fail
5-7 X Job number of the current job
8-10 X Number of detectors in the current job
Please note: The following byte sequence is repeated for each detector in the job.
The byte numbers shift accordingly.
11-13 X Number of subsequent bytes. This allows a
unique name for the detector n to be specified.
From this position, the name for detector n fol-
14..n X . .
lows, in the given length.
001 - Pattern matching
004 - Contour
005 - Gray
N+ 006 - Contrast
+5 X 007 - Brightness
n 010 - Wafer
011-0OCR
013 - Datacode
014 - Barcode
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017 - Busbar
018 - Color value
019 - Color area
020 - Color list
021 - Caliper
022-BLOB

Example |GDLP001001012testdetector00005

Additional information:

Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Low Yes

Status of Ready signal during processing Not altered

End of telegram Max. 4 byte (option)
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Teach detector (ASCII)

Teach detector (ASCIl) request string to sensor

Byte No. Content Significance

1 T

2 E Teach detector
3 D

4-6 X 0 = Alignment

>=1 Detectors

0=Temporary
1=Permanent

7 X Permanent change affect all parameters, including those that
have only been changed temporarily.
Trigger

8 X 0=no Trigger
1=Trigger

Example: TEDO00111

Teach detector (ASCIl) response String from sensor

Byte No. Content Significance
1 T
2 E Teach detector
3 D
4 P P= Pa§s
F F =Fail

Example: TEDP

Additional information:

Accepted in run mode: Yes
Accepted in configuration

No
mode:
Accepted when Ready Yes
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Low:

Status of Ready signal dur-
ing processing:

Low

End of telegram

Max. 4 byte (option)
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Calibration Add Point (ASCII) request string to sensor

Y=200mm)

Byte No. Content Significance

1 C

2 A Calibration Add Point

3 P

4-8 0 Constant

9-16 X World X (in mm *1000)
17-24 X World Y (in mm *1000)
Example CAP000000010000000200000 (Welt-X=100mm; Welt-

Calibration Add Point (ASC

Il) response string from sensor

Byte No. Content Significance

1 C

2 A Calibration Add Point

3 P

4 P P: Pa§s
F F: Fail

5.9 X ;};rg:tntnumber of pointsin

10-17 X Image X

18-25 X Image Y

Example CAPP000010064000000512000 (Index 1; Bild-X=640; Bild-
Y=512)

Additional information:

Accepted in Run mode Yes

Accepted in Config mode No
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Accepted when Ready is Low Yes

Status of Ready signal during processing Not altered

Supported Interfaces UserApp

End of telegram Max. 4 byte (option)
In “Out-
put/Telegram/Payload” as

Necessary settings in requesting job firstand second value the X-
and Y- value of the finding
position must be set.
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Calibration: Clear point list (ASCII)

Calibration: Clear point list (ASCII) request string to sensor

Byte No. Content Significance
1 C
z c e
3 D
Example CCD
Calibration: Clear point list (ASCII) response string from sensor
Byte No. Content Significance
1 C
z c e
3 D
4 P P: Pa;s

F F: Fail
Example CCDP

Additional information:

Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Low Yes

Status of Ready signal during processing Not altered
Supported Interfaces UserApp
End of telegram z\f)zﬁ.;;)yte
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Calibration point list (ASCII) request string to sensor

Byte No. Content Significance
1 C
2 C Calibration point list
3 L
Permanency
4 X 0=Temporary
1=Permanent
Example CCL1

Calibration point list (ASCIl) response string from sensor

Byte No. Content Significance
1 C
2 C Calibration point list
3 L
4 P P: Pags
F F: Fail
5.9 X purrent highest point pair
index
: et e
18-25 X Mean
26-33 X Max
34-41 X Min
Example CCLP0001012345678123456781234567812345678

Additional information:

Accepted in Run mode

Yes
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Accepted in Config mode No

Accepted when Ready is Low Yes

Status of Ready signal during processing Not altered
Supported Interfaces UserApp

End of telegram Max. 4 byte (option)
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Calibration calibration plate (ASCII) request string to sensor

Byte No. Content Significance

1 C

2 C Callibration calibrate plate

3 P

4 1 Request version
0=Temporary
1=Permanent

5 X Permanent change affect all parameters, includ-
ing those that have only been changed tem-
porarily.
0 - No fiducials are used. The origin of the world
system is identical to the origin of the calibration
plate.
1 - No fiducials are used. World system is
identical to the image system.

6 X 2 - Use world system, fiducials job
3 - Use world system, fiducials request CAW.
For more information on the origin of the World
System, see:
Calibration methods, location of the world sys-
tem (Page 115)
0 - Calibration

7 X 1 - Validation

Examle CCP1110

Calibration calibration plate (ASCIl) response string from sensor

Byte No. Content Significance

1 Cc

2 C Calibration Calibrate by Plate

3 P
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4 P P: Pa§s
F F:Fail
5-7 X Error code
8-12 X Current number of detected calibration points.
13-20 X RMSE (Root Mean Square Error)
21-28 X Mean
29-36 X Max
37-44 X Min
45-52 X Delta X (in mm *1000)
53-60 X Delta Y (in mm *1000)
61-68 0 Reserved
69-76 0 Reserved
77-84 0 Reserved
85-92 X Delta Gamma (in degrees *1000)
93-99 X Fiducial, Deviation Mean
100-107 X Fiducial, Deviation Max
108-115 X Fiducial, Deviation Min
Example CCPP00000012000010010000200200003003000040040
00050050000600600007007000080080000900900001001

Additional information:

Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Low Yes

Status of Ready signal during processing Not altered

End of telegram

Max. 4 byte (option)
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Error code Description

000 Success

001 Error

005 Invalid request

006 Input parameters with invalid size or invalid value
018 Calibration plate data not available

030 Calibration not enabled

033 Calibrate/Validate error

034 Invalid number of points

036 Invalid fiducial
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Calibration validate (ASCII) request string to sensor

Byte No. Content Significance
1 Cc
2 \ Calibration validate
3 L
Example CVL
Calibration validate (ASCII) response string from sensor
Byte No. Content Significance
1 Cc
2 \ Calibration validate
3 L
4 P P: Pags
F F: Fail
5.9 X ﬁ:;rfnt highest point pair
. e Gt
18-25 X Mean
26-33 X Max
34-41 X Min
Example CVLP0001012345678123456781234567812345678
Additional information:
Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Low Yes
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Status of Ready signal during processing Not altered
Supported Interfaces UserApp
End of telegram Max. 4 byte (option)
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Copy Calibration (ASCII) request string to sensor

Byte No. Content Significance
1 C
2 C Calibration Copy Calibration
3 C
4 1 Request version
5 1 Constant
Destination
6-8 X 0: To all Jobs from Jobset
>0 : To specifed Job only
9 X 0: Always copy when the calibration is active.
1: Only copy if the calibration method is the same.
Example CCC110021

Copy Calibration (ASCII) response string from sensor

Byte No. Content Significance
1 C
2 C Calibration Copy Calibration
3 C
4 P P: Pass
F F: Fail
5-7 X Error code
Job Number at which error occurred.
8-10 X 00: Success
>0 : Job number at which error occurred.
Example CCCP000000

Additional information:
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Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Low Yes

Status of Ready signal during processing | Not altered

End of telegram

Max. 4 byte (option)

Error code Description

000 Success

001 Error

005 Invalid request

006 Input parameters with invalid size or invalid value
018 Calibration plate data not available

030 Calibration not enabled.

031 Calibration Copy error

032 Mismatched input conditions for destination Job
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Get image (ASCII)

Get image (ASCIl) Request string to sensor (not available for R§232/RS422)

Byte No. Contents Significance
1 G

2 | Getimage
3 M

0-—LastIimage
4 X 1—Last Failed Image
2 —Last Good Image

Example: GIM1

Get image (ASCIl) Response String from Sensor

Byte No. Contents Significance

1 G

2 | Getimage

3 M

4 P P Pags

F F Fail

5 X Error code
Image type
0 - Grayscale

3-COLOR_BAYER_BG

At conversion of the image from Bayer into RGB, the appro-
priate image type must be considered.

Pre-processing filters of the category “arrangement” have an
influence on the Bayer type. Bayer Pattern begins with blue -
green.

Image result
7 X 1-goodimage
0 - failed image

No of rows
e.g.0480/0200
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No of columns

12-15 X e.g.0640/0320

16-19 X End of message string

20...n X Binaryimage data (rows * columns)
Example: GIMP0004800640...

Additional information:

Accepted in run mode: Yes
Accepted in configuration
No
mode:
Accepted when Ready Yes
Low:
.Status of Rgady signal dur- Low
ing processing:
End of telegram Max. 4 byte (option)

Error code Description

0 Success

8 Recorder Off

9 No Matching Image of requested type
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Get sensor identity V1 (ASCII)

Get sensor identity V1 (ASCII) request string to sensor (since version 1.19.)

Byte No. Content Significance
1 G
2 S Get sensor identity
3 |
4 1 Request version
Example: GSI1
Get sensor identity V1(ASCIl) response string from sensor
Byte No. Content Significance
1 G
2 S Get sensor identity
3 |
4 P P: Pa§s
F F: Fail
5-7 X Error code
8-10 X Length of the following data
M1 .n X Version of the firmware as well as information about the hard-
ware. Areas are clearly separated by a separator.
Example GSIP0000221.19.3.2;V20-OB-AX-W12

Additional information:

Accepted in Run mode: Yes
Accepted in Config mode: No
Accepted when ReadyisLow: | Yes

End of telegram

Max. 4 byte (option)
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Error code Description
000 Success
001 Error
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Update firmware V1 (ASCII) request string to sensor

Byte No. Content Significance

1 u

2 F Update firmware
3 W

4 1 Request version
Example: UFW1

Update firmware V1 (ASCII)

response string from sensor

Byte No. Content Significance
1 u
2 F Update firmware
3 W
4 P P: Pa§s
F F: Fail
5-7 X Error code
Example: UFWP000
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when ready low: Yes
End of telegram: Max. 4 byte (option)

Error code

Description

000

Success
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Error code Description

007 File does not exist

008 More than one vis file present

009 Sensor type does not match for VIS file
016 Firmware version mismatch

After sending the command, a valid firmware file is checked in the /tmp/ directory on the VISOR®
vision sensor. The name must correspond to the typical name allocation (for example, as after the
download from the SensoPart home page). The end isreached as soon as the camera signalis
ready (pin 4 GN) again . Alternatively, the telegram “GSI1” can be used to check whether a valid
response is sent.

Please note: The voltage supply must be ensured during the firmware update. An update may
take up to 10 minutes.

Page 506 EN VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual

Set jobset V1 (ASCII)

(B SENSOPART

Set jobset V1 (ASCIl) request string to sensor

Byte No. Content Significance

1 S

2 J Set jobset

3 S

4 1 Request version

5.7 X Length of the subsequent file name. Maximum length 250
characters.

8 ..n X Option“all file narr.u?y..lfno file name is specified, the default
name “Jobset.bjs” is set.

Example SJS1012myjobset.bjs

Set jobset V1 (ASCII) response string from sensor

Byte No. Content Significance

1 S

2 J Setjobset

3 S

4 P P: Pa_ss

F F: Fail

5-7 X Error code

8-10 X Active job number in the loaded jobset

Example SJSP000001

Additional information:

Accepted in Run mode: Yes
Accepted in Config mode: No
Accepted when ReadyisLow: | No
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ﬁ:gtcljessgLZ:eady signal during Low

End of telegram: Max. 4 byte (option)

Error code Description

000 Success

001 Error

007 File does not exist

010 Invalid name or length

011 Invalid data length

012 Not allowed due to jobset mismatch
013 Failed to start new Job from jobset

The jobset with the specified name is searched in the /tmp/ directory on the VISOR® vision
sensor. If the file exists, this job record is activated. The file is then removed.
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Get jobset V1 (ASCII) request string to sensor

Byte No. Content Significance

1 G

2 J Get jobset

3 S

4 1 Request version

5.7 X Length of the subsequent file name. Maximum length 250 char-
acters.

8 ..n X Optional file name. If no file name is specified, the default name

“Jobset.bjs” is set.

Example GJS1012myjobset.bjs

Get jobset V1 (ASCII) response string from sensor

Low

Byte No. Content Significance
1 G
2 J Get jobset
3 S
4 P P: Pa_ss

F F: Fail
5-7 X Error code
Example GJSP000
Additional information:
Accepted in Run mode Yes
Accepted in Config mode No
Accepted when Ready is Yes

End of telegram

Max. 4 byte (option)
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Error code Description

000 Success

001 Error

007 File does not exist.
010 Invalid name or length
011 Invalid data length

The get jobset file is now available for download in the /tmp/ directory under the specified name.
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Output data (ASCII), dynamically composed from user settings in the software. For detailed

informations to the file format see also: Telegram, Data output (Page 296)

Basic String Construction:

<START> (((<OPTIONAL FIELDS> <SEPARATOR> <PAYLOAD>))) <CHKSUM> <TRAILER>

Output data (ASCII):

<OPTIONAL FIELDS>

Name

Number
of bytes

ASCII contents / example

Significance /Com-
ments

Header

1-max.8

User defined, max. 8 char-
acters

Start string (Header)

Selected Fields

16

1 Byte per field

by this field output of
all active checkboxes
“byte-wise” can be
activated

- Outputorder is from
left to right and from
top to down.

- For each checkbox
there is one byte begin
ning with LSB = low sig
nificant bit.

- Checkbox “Selected
fields” is not part of the
output!

P =logical output set
F =logical output not
set

0 =logical output not
active

Separator

1-5

User defined, max. 5 char-
acters (per separator)

Separator from:
“after first optional
field”, or

“after first detector
spec. date”

Datalength

One byte per figure of decimal
number

Length of telegram in
bytes
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<OPTIONAL FIELDS>

Name Number ASCII contents / example Significance /Com-
of bytes ments
e.g.102%17;“0"; 2"
“110” triggered mode or
Status 3 “101” free-run mode
Byte 1 = AND conjunction of all
detectors
Byte 2 = Boolean result of align-
ment
Byte 3 = global result of the act-
ive job
Following Bytes: number of
detectors
Detector result n Following Bytes: Detector res-
ults, “P” = Pass, “F” = Fall, last
byte is first detector Following
Bytes: Detector results, “P” =
Pass, “F” = Fall, last byte is first
detector
Length: 4 Byte + 1 Byte per
each used detector
P =logical output set
First Bytes: number of active F =logical output not
Digital outputs n outputs set
Following Bytes: digital outputs |0 =logical output not
active
Example: 18 logical
outputs are con-
figured, but only out-
put1,2and 9 are
linked to functions (are
First Bytes: number of active active):
Logical outputs n logical outputs
Following Bytes: logical outputs |3PP0O00000P
2 bytes number of act-
ive outputs, all results
bit-coded ...
In this example there
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<OPTIONAL FIELDS>

Name Number ASCII contents / example Significance /Com-
of bytes ments

are needed 2 bytes
because of output 9....

P =logical output set
F =logical output not

set
0 =logical output not
active
Total exec. time n (.)urrfent (job) cycle
time in [ms]
Active job no. 1-3 Active job no. (1..255)
<PAYLOAD>
Detector specific
Number ?:ri:nts o .
Name of / Significance /Comments detector:
bytes
example
Detector res- 1 P f Pa_ss Boolean detector result All detect-
ult F =Fail ors
Score value 1 n Score (0..100%) All detect-
..n ors
Execution n Execution time of individual detector in All detect-
time [msec]. ors
Distance n Calculated distance, [1/1000] *1) Caliper
Pattern
e.g.. X= matching
180 (pix) Contour
Position X1 ... n =(in Position found X (x-coordinate). [1/1000] Edge
n ASCII) *1) detector
“180000” Caliper
=6 Byte Datacode
Barcode
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<PAYLOAD>

Detector specific

ASCII For

Number contents
Name of / Significance /Comments detector:
bytes

example

OCR

Pattern
matching
Contour
- - . Edge
Position Y 1 ... Position found Y (y-coordinate). [1/1000]
n * detector
n 1) )
Caliper
Datacode
Barcode
OCR

Pattern

" . matching
DeltaPos X n Dglta position X betwe*en object taughtand Contour
object found [1/1000] *1) Edge

detector

Pattern

i, . matching
DeltaPos Y n Dglta position X betwe*en object taught and Contour
object found [1/1000] *1) Edge

detector

Pattern
matching
Contour
Edge
Orientation of object found (0°..360°) detector
[1/1000] *1) Datacode
Barcode
OCR
Wafer
Busbar

Angle n

Delta Angle n Angle between object taught and object E\Zttt:::l
9 found (0°..360°) [1/1000] *1) Contolurg
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<PAYLOAD>
Detector specific
Name of / Significance /Comments detector:
bytes
example
Edge
detector

Scaling n Only with contour (0.5..2) [1/1000] *1) Contour
R(ed) Value for color parameter, signed integer Color
G(reen) n [1/1000] 1) value
B(lue) Color list
H(ue) . Value for color parameter, signed integer Color
S(aturation) |n [1/1000] *1) value
V(alue) Color list
L(uminanz) Value for color parameter, signed integer Color
A n [1/1000]*1) value
B Color list
Resultindex [n Indexin list, signed integer [1/1000] *1) Color list
Color dis- n Distance between taught and current color, Color list
tance signed integer [1/1000] *1)

Area of the BLOB, without holes, in pixels,
Area : signed integer [1/1000] “1) BLOB
Area (incl. n Area of the BLOB, including holes, in pixels, BLOB
holes) signed integer [1/1000] *1)
Contour n Number of pixels of outer contour, signed BLOB
length integer [1/1000] *1)

Compactness of BLOB (Circle = 1, all other

>1)
Compactness |n The stronggr the shape of the BLOB devi- BLOB

ates from circle the larger the value of com-

pactness will be. Signed integer [1/1000]

*1)
Center of X- coordinate of center of gravity of BLOB, BLOB
gravity X signed integer [1/1000] 1)
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<PAYLOAD>

Detector specific

Name of / Significance /Comments detector:
bytes
example
Center of n Y- coordinate of center of gravity of BLOB, BLOB
gravity Y signed integer [1/1000] *1)
X- coordinate of fitted, geometricelement | BLOB
Center X n (rectangle, ellipse), signed integer [1/1000] | Wafer
*1) Busbar
Y- coordinate of fitted, geometricelement | BLOB
CenterY n (rectangle, ellipse), signed integer [1/1000] | Wafer
1) Busbar
Width of geometric element. BLOB
Width n Width >= 0, width >= height, negative value Wafer
indicates failure, signed integer [1/1000] *1)
Height of geometric element. BLOB
Height n Heigth >=0, height <= width, negative value Wafer
indicates failure, signed integer [1/1000] *1)
Orientation of width of object in degree BLOB
Angle (360) [n (range:-180... +180°, 0° = east, coun- Wafer

terclockwise), signed integer [1/1000] *1) | Busbar

Eccentricity numerical (range 0,0 ... 1,0),

Eccentricty n signed integer [1/1000] *1) BLOB
Face up/down discrimination, based on
Face up/- . . . .
down. area n area, indicated by sign, signed integer BLOB
’ [1/1000]*1)
Contents of Code, depending from code
) string length may change, if a fix strin
Maximum ng . 9 y 9! IX. ) 'ng Datacode
. length is needed, parameters minimum
String n length . . Barcode
string length (detector specific data output)
1271 . ) OCR
and maximum string length (detector para-
meters) have to be used.
Datacode
Stringlength  |n Length of Code in Bytes Barcode
OCR
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<PAYLOAD>
Detector specific
Number| Z" onts
Name of / Significance /Comments detector:
bytes
example
F =Code
complete Datacode
Truncated 1 " |Code truncated Barcode
P=Code
OCR
truncated
Compare res- Datacode
it 1 Result of string comparison Barcode
. OCR
Quality para- Output of quality parameters accordingto | Datacode
meter selection Barcode
Contrast n Contrast of the code (0-100%) Barcode
Correction n Number of modules corrected by error cor- Barcode
rections
Module . N
height Height of modules in pixels Datacode
Module width [n Width of modules in pixels Datacode
Confidence  |5...n Qutputofthe confidence values of the indi- OCR
vidual characters
Degree of similarity between the read string
Result n and the reference string from 0 to 100% OCR
Min. Quality |1 Minimum required quality was achieved OCR
Length n Length of busbar Busbar
Width n Width of busbar Busbar
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<CHKSUM>
Name Number of | ASCII contents / Significance /Comments
bytes example
Checksum 1 XOR checksum of all bytes in
telegram
<TRAILER>
Number of ASCII contents / Significance /Com-
Name
bytes example ments
Trailer 1-max. 8 User defined, max. 8 char- End of string (Trailer)
acters

*1) All detector-specific data with decimal places are transmitted as integers (multiplied by 1000)
and must therefore be divided by 1000 after data reception.

8.1.3 Serial communication BINARY
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Reset statistic (Binary) request string to sensor

Byte No. Data Type Content Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x05
5 Unsigned Char 0x04 Reset statistic
Reset statistic (Binary) response string from sensor
Byte No. Data Type Content Significance
1 0x00
2 0x00
Unsined Int Length of telegram
3 0x00
4 0x07
5 Unsigned Char 0x04 Reset statistic
6-7 Unsigned Short 0xXX Error code (s. table below)
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when ready low: Yes
Status of ready signal during processing: Low
Error code Description
0 Success
1 Error

VISOR® 068-14490 - 28/07/2017-11

Page 519 EN



O SENSOPART VISOR® User manual

Trigger (BINARY)

Trigger (Binary) request string to sensor

Eé/te Datatype | Contents [Significance
1 0x00
2 . 0x00
IU?S|gned Length of telegram
3 n 0x00
4 0x05
Unsigned . . . . . .
5 Char 0x01 Trigger, (simple trigger without index, via port 2006)

Trigger (Binary) response string from sensor

Eé’te Datatype | Contents [Significance

1 0x00

2 . 0x00
:J?S|gned Length of telegram

3 n 0x00

4 0x07

5 Unsigned 0x01 Trigger, (response to trigger without index, via port 2006. If
Char defined: result data without index via port 2005)

6-7 Unsigned 0xXX Error code(s. table below)
Short

Additional information:

Accepted in run mode: Yes

Accepted in configuration

mode: Yes

Accepted when Ready Low: No

Status of Ready signal during

. Low
processing:
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Error code Description
0 Success
1 Error
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Extended trigger (BINARY)

Extended trigger (Binary) request string to sensor

Byte

no Datatype | Contents [Significance
1 0xXX
2 ILrJ1?S|gned 0xXX Length of telegram
3 0xXX
4 0xXX
. Extended Trigger command, (trigger with index for cor-
Unsigned . ; . .
5 0x13 relation of trigger to the correponding result data, via port
Char
2006)
6 Unsigned 0xXX Length of following data (n)
Char 9 9
7.0 |UnsOned | ox  |Data
Char

Extended Trigger

(Binary) Response string from sensor

Byte

no Datatype | Contents [Significance
1 0x00
2 . 0x00
IUrt13|gned Length of telegram
3 n 0x00
4 0x07
Extended Trigger command, (response to trigger with index
5 Unsigned 0x013 and result data, via port 20086, for correlation of trigger to cor-
Char responding result, Result data without index, via port 2005
also)
6-7 Unsigned 0x00 Error code (s. table below)
Short
Unsigned .
8 Char 0xXX Length of following data (n)
Unsigned
9..n Char OxXX Data of request command
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Operating mode
OxXX 0 = Config mode
1=Run mode

Unsigned

n+1 Char

n+2... [Unsigned

n+5 Int 0xXX Length of following result data (m)

n+6... [Unsigned

0xXX Result data
m Int

Additional information:

Accepted in run mode: Yes

Accepted in configuration

mode: Yes

Accepted when Ready Low: No

Status of Ready signal during

. Low
processing:
Error code Description
0 Success
1 Error
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Change job (Binary) request string to sensor

Byte no. Data type Contents Significance

1 0x00

2 0x00

Unsigned Int Length of telegram

3 0x00

4 0x06

5 Unsigned Char 0x02 Change job

6 Unsigned Char 0xXX Jobno, XX=1-n

Change job (Binary) response string from sensor

Byte no. Data type Contents Significance

1 0x00

2 0x00

Unsigned Int Length of telegram

3 0x00

4 0x09

5 Unsigned Char 0x02 Change job

6-7 Unsigned Short 0xXX Error code (s. table below)
Trigger mode

8 Unsigned Char 0xXX 0 =triggered
1=free-run

9 Unsigned Char 0xXX Jobno, XX=1-n

Additional information:

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when ready low: Yes

Status of ready signal during processing: Low
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Error code Description
0 Success
1 Error
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Change job permanent (Binary) request string to sensor

Byte no. Data type Contents Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x06
5 Unsigned Char 0x02 Change job permanent
6 Unsigned Char 0xXX Jobno, XX=1-n

Change job perman

ent(Binary) response

string from sensor

Byte no. Data type Contents Significance

1 0x00

2 0x00

Unsigned Int Length of telegram

3 0x00

4 0x09

5 Unsigned Char 0x02 Change job permanent

6-7 Unsigned Short 0xXX Error code (s. table below)
Trigger mode

8 Unsigned Char 0xXX 0 =triggered
1=free-run

9 Unsigned Char 0xXX Jobno, XX=1-n

Additional information:

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when ready low: Yes

Status of ready signal during processing: Low

Page 526 EN

VISOR® 068-14490 - 28/07/2017-11




VISOR® User manual

(B SENSOPART

Error code Description
0 Success
1 Error
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Set shutter speed (Binary) request string to sensor

Eﬁ:e Data Type | Contents Significance
1 0x00
2 . 0x00
IU:\Slgned Length of telegram
3 n 0x00
4 0x09
Set shutter speed temporary
5 Unsigned | OxOE Set shutter speedpermanent
Char O0xOF Permanent change affect all parameters, including
those that have only been changed temporarily.
6-9 ::]?Slgned 0xXX Shutter value (in microseconds)

Set shutter speed (Binary) response string from sensor

Eﬁ:e Data Type | Contents Significance

1 0x00

2 . 0x00
IU:\Slgned Length of telegram

3 n 0x00

4 0x07

5 Unsigned | OxOE Set shutter speed temporary
Char O0xOF Set shutter speed permanent

6-7 Unsigned 0xXX Error code (s. table below)
Short

Additional information:

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes
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Status of Ready signal during pro-
cessing:

Low

Error code Description
0 Success
1 Error
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Get shutter speed (Binary) request string to sensor (since version 1.6.5.3)

Byte No. Data type Contents Significance
1 0x00
2 0x00
Unsigned int Length of telegram
3 0x00
4 0x05
5 Unsigned Char 0x17 Get shutter speed

Get shutter speed (Binary)

response string from sensor

1 0x00
2 0x00
Unsigned int Length of telegram
3 0x00
4 0x0B
5 Unsigned Char 0x17 Get shutter speed
6-7 Unsigned short | OxXX E;g\:v;"de (s. table
8-11 Unsigned int 0xXX Shutter value
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Not altered
Error code Description
0 Success
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Error code

Description

1

Error
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Set gain (Binary) request string to sensor

Byte No. [DataType Content Significance

1 0x00

2 0x00

Unsigned Int Length of telegram

3 0x00

4 0x0A

5 Unsigned Char 0x1B Setgain
1 =Permanent
0=Temporary

6 Unsigned Char 0xXX Permanent change affect all parameters,
including those that have only been
changed temporarily.

7-10 Unsigned Int 0xXX Gain value

Set gain (Binary) response string from sensor

Byte No. [DataType Content Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x0B
5 Unsigned Char 0x1B Setgain
6-7 Unsigned Short 0xXX Error code (s. table below)
8-11 Unsigned Int 0xXX Current gain value (value *1000)

Additional information:

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when ready low: Yes
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Status of ready signal during processing: Not altered
Error code Description

0 Success

1 Error
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Get gain (Binary) request string to sensor

Byte No. Data Type Content |Significance
1 0x00
2 0x00
Unsigned Int. Length of telegram
3 0x00
4 0x05
5 Unsigned Char 0x1C Getgain

Get gain (Binary) response string from sensor

cessing:

Byte No. Data Type Content |Significance
1 0x00
2 0x00

Unsigned Int. Length of telegram
3 0x00
4 0x0B
5 Unsigned Char 0x1C Getgain
6 0xXX

Unsigned Short Error ode (s. table below)
7 0xXX

. Currentgain (in value * 1000), e.g. 1,0 =

8-11 Unsigned Int. 0xXX 01000
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during pro- Not altered
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Error code Description
0 Success
1 Error

VISOR® 068-14490 - 28/07/2017-11

Page 535 EN



(I SENSOPART

Set parameter (BINARY)

VISOR® User manual

Set parameter (Binary) request string to sensor

Byte no. Data type Contents |Significance

1 0xXX
2 : 0xXX
IUnS|gned Length of telegram =9 Bytes + length of string (n)
3 nt 0XXX
4 0xXX
Set parameter permanent
5 Unsigned 0x05 Set parameter temporary
Char 0x06 Permanent change affect all parameters, including
those that have only been changed temporarily.
6 Unsigned 0xXX Detector no., XX=1-n
Char
7 Unsigned 0XXX Command: Setreference string 7 value *1), see below
Char !
Unsigned .
8-9 Short 0xXX Length new reference string / value (n)
Unsigned .
10..n 0xXX Reference string / value
Char

Set parameter (Binary) Response string from Sensor (may be 4-5 seconds delayed)

Byte no. Data type Contents |Significance

1 0x00
2 : 0x00
IUrtmgned Length of telegram
3 n 0x00
4 0x08
5 Unsigned 0x05 ID setreference string permanent
Char 0x06 ID setreference string temporary
6-7 Unsigned 0xXX Error code (s. table below)
Short
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8 ggzi?ned O0x0A Parameter type string
Additional information:

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

f:;tsl::gc?f Ready signal during pro- Low

Error code Description
0 Success

1 Error

*1) Byte No. 7: Command: set reference string / value:

Detector Function Command Length of following
data

Threshold Min 1 4
. Threshold Max 2 4
Allgnment Pattern match- ResultOffsetPos_X 31 5
ing ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
Threshold Min 1 4
Threshold Max 2 4
Alignment Contour ResultOffsetPos_X 31 5
ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
Threshold Min 1 4
. Threshold Max 2 4
Alignment Edge Transition_Horizontal | 101 4
Transition_Vertical 102 4
Threshold Min 1 4
Threshold Max 2 4
Pattern matching ResultOffsetPos_X 31 5
ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
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Length of following

Detector Function Command
data
Threshold Min 1 4
Threshold Max 2 4
Contour ResultOffsetPos_X 31 5
ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
Threshold Min 1 4
GravLevel Threshold Max 2 4
y GrayMin 101 4
GrayMax 102 4
Contrast Threshold Min 1 4
Threshold Max 2 4
Barcode Reference String 101 n
Datacode Reference String 101 n
OCR Reference String 101 n
ColorMinChannel1 101 4
ColorMaxChannel1 102 4
ColorinvertChannel1 | 103 4
ColorMinChannel2 104 4
ColorValue ColorMaxChannel2 105 4
ColorinvertChannel2 | 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 108 4
ColorinvertChannel3 | 109 4
ColorMinChannel1 101 4
ColorMaxChannel1 102 4
ColorinvertChannel1 | 103 4
ColorMinChannel2 104 4
ColorArea ColorMaxChannel2 105 4
ColorinvertChannel2 | 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 108 4
ColorinvertChannel3 | 109 4
GrayAbsoluteMin 101 4
BLOB GrayAbsoluteMax 102 4
GrayAbsolutelnvert 103 1

Page 538 EN

VISOR® 068-14490 - 28/07/2017-11




VISOR® User manual

Get parameter (BINARY)

(B SENSOPART

Get parameter (Binary) request string to sensor

Byte no. Data type Contents Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x07
5 Unsigned Char | 0x0A Get parameter
6 Unsigned Char | 0xXX Detector no., XX=1-n
7 Unsigned Char | 0xXX Command: Set reference string / value

*1), see below !

Get Parameter (Binary) response string from Sensor (may be 4-5 Seconds delayed)

Byte no. Data type Contents Significance
1 OxXX
Length of telegram = 10 Bytes + Length

2 0xXX of string (n)

Unsigned Int
3 OxXX
4 OxXX
5 Unsigned Char | 0x0A Get parameter
6-7 Unsigned Short | 0xXX Error code (s. table below)
8 Unsigned Char | 0xXX Parameter type string
9-10 Unsigned Short | 0xXX Length of parameter (n)
11..n+n Unsigned Char | 0xXX Reference string / value

Additional information:

Accepted in run mode:

Yes

Accepted in configuration mode:

No
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Accepted when Ready Low: Yes

Status of Ready signal during processing: Not altered

Error code Description

0 Success

1 Error

*1) Byte No. 7: Command: Get reference string / value:

Detector Function Command |Length of following data
Threshold Min 1 4
Threshold Max 2 4

Alignment Pattern matching [ResultOffsetPos_X | 31 5
ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
Threshold Min 1 4
Threshold Max 2 4

Alignment Contour ResultOffsetPos_X | 31 5
ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
Threshold Min 1 4

. Threshold Max 2 4

Alignment Edge Transition_Horizontal| 101 4
Transition_Vertical 102 4
Threshold Min 1 4
Threshold Max 2 4

Pattern matching ResultOffsetPos_X | 31 5
ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
Threshold Min 1 4
Threshold Max 2 4

Contour ResultOffsetPos_X 31 5
ResultOffsetPos_Y 32 5
ResultOffsetAngle 33 5
Threshold Min 1 4

Gray Level Threshold Max 2 4
GrayMin 101 4
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Detector Function Command |Length of following data
GrayMax 102 4
Contrast Threshold Min 1 4
Threshold Max 2 4
Barcode Reference String 101 n
Datacode Reference String 101 n
OCR Reference String 101 n
ColorMinChannel1 101 4
ColorMaxChannel1 102 4
ColorinvertChannel1 | 103 4
ColorMinChannel2 104 4
ColorValue ColorMaxChannel2 | 105 4
ColorinvertChannel2 | 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 | 108 4
ColorinvertChannel3 | 109 4
ColorMinChannel1 101 4
ColorMaxChannel1 102 4
ColorinvertChannel1 | 103 4
ColorMinChannel2 104 4
ColorArea ColorMaxChannel2 | 105 4
ColorinvertChannel2 | 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 | 108 4
ColorinvertChannel3 | 109 4
GrayAbsoluteMin 101 4
BLOB GrayAbsoluteMax 102 4

N

GrayAbsolutelnvert | 103
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Set ROI (Binary) request string to sensor (not available with RS232/RS422)

Byte No. |Data Type [ Contents |Significance
1 0x00
2 ; 0x00
IU;1S|gned Length of telegram
3 n 0x00
4 0x20
Set ROl temporary
5 Unsigned | 0x10 Set ROl permanent
Char 0x11 Permanent change affect all parameters, including those
that have only been changed temporarily.
6-9 ILrJ1?S|gned 0xXX ROl Info Length in Bytes from Byte 6 to end
10 Unsigned 0xXX Detector No.
Char
ROI Index
Unsigned 00 =yellow ROI
1 Char 0x00 |01 =Teach
02 = Position control
ROl shape
. 01=circle
12 Unsigned | o vx 02=rectangle
Char o
03=ellipse
04=free shape
13-16 :‘::S'g”ed 0XXX ROI Parameter: center X (in Pixels * 1000)
17-20 :.::Sgned 0xXX ROI Parameter: center Y (in Pixels * 1000)
21-24 IL::S'Q”ed OXXX  |ROI Parameter: width / radius X (in Pixels* 1000)
Only ellipse / rectangle:
25-28 :‘::S'g”ed 0XXX ROI Parameter: width / radius Y (in Pixels* 1000)
29-32 :‘::S'g”ed 0XXX ROI Parameter: Angle in ° (in ° * 1000)
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Set ROI (Binary) Response String from Sensor

Byte No. |Data Type [ Contents |Significance

1 0x00

2 : 0x00
:J?ggned Length of telegram

3 n 0x00

4 0x07

5 Unsigned | 0x10 Set ROl temporary
Char 0x11 Set ROl permanent

6-7 Unsigned 0xXX Error code (s. table below)
Short

Additional information:

cessing:

Accepted in run mode: Yes
Accepted in configuration mode: No

Accepted when ready low: Yes
Status of ready signal during pro- Low

The parameter are given in alignment frames and notin

Parameter: .
image frames.
Error code Description
0 Success
1 Error
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Get ROI (Binary) request string to sensor (not available with RS232/RS422)

Byte No. Data Type Content Significance
1 0x00
2 0x00

Unsigned Int Length of telegram
3 0x00
4 0x07
5 Unsigned Char | 0x12 GetROI
6 Unsigned Char | 0xXX Detector No.

ROI Index

7 Unsigned Char | 0xXX 8? - YF‘Z";‘;’;; ROI

02 = Position control

Get ROI (Binary) Response Stri

ng from Sensor

Byte No. Data Type Contents Significance

1 0xXX

2 0xXX

Unsigned Int Length of telegram

3 0xXX

4 0xXX

5 Unsigned Char | 0x12 GetROI

6-7 Unsigned Short | 0xXX Error code (s. table below)

8-11 Unsigned Int OXXX ROl Info Length in Bytes from Byte 8 to
end

12 Unsigned Char | OxXX Detector No.
ROI Index

. 00 = yellow ROI

13 Unsigned Char | 0x00 01=Teach
02 = Position control

14 Unsigned Char | 0xXX ROl shape
01=circle
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02=rectangle
03=ellipse
04=free shape

ROI Parameter: center X (in Pixels *

15-18 Unsigned Int 0xXX 1000)
19-22 Unsigned Int OXXX ROl Parameter: center Y (in Pixels
1000)
. ROI Parameter: width / radius X (in
23-26 Unsigned Int 0xXX Pixels* 1000)

Only ellipse / rectangle:

27-30 Unsigned Int 0xXX

ROI Parameter: width / radius Y (in
Pixels* 1000)

31-34 Unsigned Int 0xXX

ROI Parameter: Angle in ° (in °* 1000)

Additional information:

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Low
Error code Description
0 Success

1 Error
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Get job list (Binary) request string to sensor

Byte

No Data Type Content Significance
1 0x00
2 0x00
Unsigned Int. Length of telegram
3 0x00
4 0x05
5 Unsigned Char 0x14 Get job list

Get job list (Binary) response string from sensor

ﬁfe Data Type Content Significance
1 0xXX
2 0xXX
Unsigned Int. Length of telegram
3 0xXX
4 0xXX
5 Unsigned Char 0x14 Get job list
6 Unsigned Short 0xXX Error code (s. table below)
8 Unsigned Char 0x01 Constant
9 Unsigned Char 0xXX Number of jobs
10 Unsigned Char 0xXX Active job number
Please note: The following byte sequence is repeated for each job from 1 to “Number
of jobs”. The byte numbers shift accordingly.
Number of characters for the job name.
11 Unsigned Char 0xXX This can be used to specify a unique name
forjobn.
11 n lchar OxXX From this position, the name for job n fol-

lows in the specified length.
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n+1.. Unsigned Char 0xXX Nur"nber of following F)}/tes. A description for

n+3 the job n can be specified.

n+4.. Char 0xXX From thls posmon,. t.he description for job n

m follows in the specified length.

m Number of following bytes. This can be

m+3 " |Unsigned Char 0xXX used to specify a unique name for the
author of job n.

m+4 .. From this position, the name for the author

k Char OXX of job n follows in the specified length.

k+1... . . .

K+8 Unsigned Int. 0xXX Date of creation of job n.

k+9... ) .

K+16 Unsigned Int. 0xXX Date of last change of job n.

Additional information:

Accepted in run mode: Yes
Accepted in configuration
No
mode:
Accepted when ready low: Yes
Status ofready3|gnaldur|ng Not altered
processing:
Error code Description
0 Success
1 Error
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Get detector list (Binary) request string to sensor

Byte No. [Data Type Content Significance
1 0x00
2 0x00
Unsigned Int. Length of telegram
3 0x00
4 0x05
5 Unsigned Char 0x15 Get Detector List

Get detector list (Binary) response string from sensor

Byte No. [Data Type Content Significance
1 OxXX
2 OxXX
Unsigned Int. Length of telegram
3 OxXX
4 OxXX
5 Unsigned Char 0x18 Get Detector List
6 Unsigned Short 0xXX Error code
8 Unsigned Char 0xXX Job number of the current job
9 Unsigned Char 0xXX Number of detectors in the current job
Please note: The following byte sequence is repeated for each detector in the job.
The byte numbers shift accordingly.
Number of subsequent bytes. This allows a
10 Unsigned Char O0xXX unique name for the detector n to be spe-
cified.
1.1 lchar 0xXX From th!s posmpn, the name for detector n
follows, in the given length.
001 - Pattern matching
n+1.. . 004 - Contour
n+3 Unsigned Char 0xXX 005- Gray

006 - Contrast
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007 - Brightness
010 - Wafer
011-0OCR
013 - Datacode
014 - Barcode
017 - Busbar
018 - Color value
019 - Color area
020 - Color list
021 - Caliper
022-BLOB

Additional information:

Accepted in run mode: Yes

Accepted in configuration

No

mode:

Accepted when Ready Low: | Yes

Status of Rgady signal dur- Not altered

ing processing:

Error code Description

0 Success

1 Error
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Teach detector (Binary) request string to sensor

Byte No. Data Type Content Significance

1 0x00

2 0x00

Unsigned Int. Length of telegram

3 0x00

4 0x08

5 Unsigned Char 0x18 Teach detector

. 0 =Alignment

6 Unsigned Char 0xXX >= 1 Detectors

7 Unsigned Char 0XXX 0= Temporary
1=Permanent

8 Unsigned Char 0xXX 0 f Nc.’ Trigger
1=Trigger

Teach detector (Binary) response s

tring from sensor

Byte No. Data Type Content Significance
1 0x00
2 0x00
Unsigned Int. Length of telegram
3 0x00
4 0x07
5 Unsigned Char 0x18 Teach detector
6-7 Unsigned Short 0xXX Error code (s. table below)

Additional information:

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when ready low: Yes
Status Ready signal during processing: No altered

Page 550 EN

VISOR® 068-14490 - 28/07/2017-11




VISOR® User manual

(B SENSOPART

Error code Description
0 Success
1 Error
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Calibration: Add point (Binary) request string to sensor

Byte No. DataType Content Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 O0x0F
5 Unsigned Char 0x1D Calibration Add Point (CAP)
6-7 Unsigned Short 0x00 Constant
8-11 Unsigned Int 0xXX World X (in mm *1000)
12-15 Unsigned Int 0xXX World Y(in mm *1000)

Calibration: Add point (Binary) response string from sensor

Byte No. Data Type Content Significance
1 0x00
2 0x00

Unsigned Int Length of telegram
3 0x00
4 0x11
5 Unsigned Char 0x1D Calibration Add Point (CAP)
6-7 Unsigned Short 0xXX Error code (s. table below)
8.9 Unsigned Short 0xXX E:rrentnumber of pointsin the
10-13 Unsigned Int 0xXX Image X (in px * 1000)
14-17 Unsigned Int 0xXX Image Y (in px* 1000)

Additional information:

Accepted in run mode:

Yes
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Accepted in configuration mode: No

Accepted when ready low: Yes

Status of ready signal during processing: Not altered
Supported interfaces: UserApp, PROFINET

In “Output/Telegram/Payload”
asfirstand second value the X-
and Y- value of the finding pos-
ition must be set.

Necessary settings in requesting job:

Error code Description
0 Success
1 Error
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Calibration clear point list (Binary) request string to sensor

Byte No. DataType Content Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x05
5 Unsigned Char Ox1F Calibration: Clear point list
Calibration clear point list (Binary) response string from sensor
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x07
5 Unsigned Char Ox1F Calibration: Clear point list
6-7 Unsigned Short 0xXX Error code (s. table below)
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Not altered
Supported interfaces UserApp, PROFINET
Error code Description
0 Success
1 Error
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Calibration point list (BINARY)

Calibration point list (Binary) request string to sensor

Byte No. DataType Content Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x06
5 Unsigned Char Ox1E Calibration point list
Permanency
6 Unsigned Char 0xXX 0=Temporary

1=Permanent

Calibration point list (Binary) response string from sensor

Byte No. DataType Content Significance

1 0x00

2 0x00

Unsigned Int Length of telegram

3 0x00

4 0x19

5 Unsigned Char Ox1E Calibration point list

6-7 Unsigned Short 0xXX Error code

8-9 Unsigned Short 0xXX purrenthlghest point pair
index

10-13 Unsigned Int 0XXX RMSE (Root Mean Square
Error)

14-17 Unsigned Int OxXX Mean

18-21 Unsigned Int OxXX Max

22-25 Unsigned Int OxXX Min

Additional information:
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Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Not altered
Error code Description

0 Success

1 Error
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Calibration calibration plate (Binary) request string to sensor

Byte No. |Data Type | Content Significance
1 0x00
2 . 0x00
IUrt13|gned Length of telegram
3 n 0x00
4 0x09
5 Unsigned | o4 Calibration calibration plate
Char
Unsigned .
6 Char 0x01 Request version
Unsigned 0=Temporary
7 Char OxXX 1=Permanent
0 - Nofiducials are used. The origin of the
world system is identical to the origin of the
calibration plate.
1 - No fiducials are used. World system is
identical to the image system.
Unsigned 2 - Use world system, fiducials job
8 Charg 0xXX 3 - Use world system, fiducials request
CAW.
For more information on the origin of the
World System, see:
Calibration methods, location of the world
system (Page 115)
Unsigned 0 - Calibration
° Char OxxXX 1- Validation

Calibration calibration plate (Binary) response string from sensor

Byte No.

Data Type

Content

Significance

VISOR® 068-14490 - 28/07/2017-11

Page 557 EN



(I SENSOPART

VISOR® User manual

1 0x00
2 0x00
Unsined Int Length of telegram
3 0x00
4 0x3D
5 Unsigned | >4 Calibration calibration plate
Char
Unsigned
6-7 0xXX Error code (s. table below)
Short
8.9 Unsigned 0xXX Cu.rrent number of detected calibration
Short points.
10-13 ﬁ?s'g”ed 0XXX RMSE (Root Mean Square Error)
14-17 ﬁ?s'g”ed 0XXX Mean
18- 21 ﬁ?s'g”ed 0XXX Max
22-25 ﬁ?s'g”ed 0XXX Min
Unsigned . .
26-29 Int 0xXX Delta X (in mm *1000)
Unsigned . .
30-33 Int 0xXX Delta'Y (in mm *1000)
34-37 ﬁ?s'g”ed 0 Reserved
38-41 ﬁ?s'g”ed 0 Reserved
42-45 ﬁ?s'g”ed 0 Reserved
Unsigned . .
46-49 Int 0xXX Delta Gamma (in degrees *1000)
Unsigned A L
50-53 Int 0xXX Fiducial, Deviation Mean
Unsigned A L
54 -57 Int 0xXX Fiducial, Deviation Max
58-61 ﬁ?s'g”ed 0XXX Fiducial, Deviation Min

Page 558 EN

VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual () SENSOPART

Additional information:

Accepted inrunmode: | Yes

Accepted in con-

figuration mode: No

fg\(lzve:pted when Ready Yes

SR | Notater

Error code Description

00 Success

01 Error

05 Invalid request

06 Input parameters with invalid size or invalid value
18 Callibration plate data not available
30 Calibration not enabled

33 Calibrate/Validate error

34 Invalid number of points

36 Invalid fiducial
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Calibration validate (Binary) request string to sensor

Byte No. DataType Content Significance
1 0x00
2 0x00
Unsigned Int Length of telegram
3 0x00
4 0x05
5 Unsigned Char 0x20 Calibration validate

Calibration valida

te (Binary) response string from sensor

1 Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x19
5 Unsigned Char 0x20 Calibration validate
6-7 Unsigned Short 0xXX Error code (s. table below)
8-9 Unsigned Short 0xXX ﬁggjm highest point pair
10-13 Unsigned Int XXX E:\rﬂosj (RootMean Square
14-17 Unsigned Int 0xXX Mean
18-21 Unsigned Int 0xXX Max
22-25 Unsigned Int 0xXX Min
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
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Status of Ready signal during processing:

Not altered

Error code Description

0 Success

1 Error

3 Insufficient parameter data
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Copy calibration (Binary) request string to sensor

Byte No. DataType Content Significance

1 0x00

2 0x00

Unsigned Int Length of telegram

3 0x00

4 0x09

5 Unsigned Char | 0x25 Copy calibration

6 Unsigned Char | 0x01 Request version

7 Unsigned Char | 0x01 Constant
Destination

8 Unsigned Char | OxXX 0:To all Jobs from Jobset
>0: To specifed Job only
0: Always copy when the calibration is active.

9 Unsigned Char | OxXX 1: Only copy if the calibration method is the
same.

Copy calibration (Binary) response string from sensor

Byte No. DataType Content Significance

1 0x00

2 0x00

Unsigned Int Length of telegram

3 0x00

4 0x08

5 Unsigned Char | 0x25 Copy calibration

6-7 Unsigned Short| 0xXX Error code (s. table below)

8 Unsigned Char | 0xXX 00: Success

>0 : Job number at which error occurred.

Additional information:

Acceptedinru

n mode:

Yes
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Accepted in configuration mode: No

Accepted when ready low: Yes

Status of ready signal during processing: Not altered

Error code Description

0 Success

1 Error

3 Insufficient parameter data

5 Invalid request

6 Input parameters with invalid size or invalid value
18 Calibration plate data not available

30 Calibration not enabled.

31 Calibration Copy error

32 Mismatched input conditions for destination Job
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Get image (Binary) request string to sensor (not available with RS232/RS422)

Byte No. [Datatype [ Contents [Significance
! 0x00
2 i 0x00

:J?Slgned Length of telegram
8 " 0x00
4 0x06

Unsigned .
5 Char 0x03 Getimage

i 0-Last Image

6 gEZ?ned 0XXX 1- Last Failed Image

2 —Last Good Image

Get image (Binary) response string from sensor

Byte No. |Datatype | Contents [Significance
1 0xXX
2 Unsigned OxXX Length of telegram
3 Int 0xXX e.g.00 04 BOOD (Dez. 307213)
4 0xXX
Unsigned .
5 Char 0x03 Response ID Getimage
6-7 Unsigned 0xXX
short Error code (s. table below)
Image type
Unsianed 0 - Grayscale
8 o 9 0XXX 3-COLOR_BAYER_BG
ar At conversion of the image from Bayer into RGB, the
appropriate image type must be considered.
. Image result
9 g:sgned 0XXX 01- Good image
ar 00 - Failed image
10-11 Unsigned | OxXX No. of rows
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short e.g.01E0=480
212 [0t Jooo  [o dhemme
14 ...n g;:i?ned 0xXX Binary image data (rows * columns)
Additional information:
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when ready low: Yes
f:;tsl::g(?f ready signal during pro- Low
Error code Description
00 Success
01 Error
08 Recorder Off
09 No Matching Image of requested type
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Data output in BINARY

Output data (BINARY), dynamically composed from user settings in the software. For detailed
informations to the file format see also: Telegram, Data output (Page 296)

Basic String Construction:
<START> (((<OPTIONAL FIELDS> <SEPARATOR> <PAYLOAD>))) <CHKSUM> <TRAILER>
Output data (BINARY):

<OPTIONAL FIELDS>

Name Number ASCII contents / example Significance /Com-
of bytes ments

User defined, max. 8 char-

acters Start string (Header)

Header 1-max.8

by this field output of
all active checkboxes
“byte-wise” can be
activated

- Outputorder is from
left to right and from
top to down.

- For each checkbox
there is one byte begin
ning with LSB = low sig
nificant bit.

- Checkbox “Selected
fields” is not part of the
output!

Selected Fields 16 1 Byte per field

P =logical output set
F =logical output not
set

0 =logical output not
active

One byte per figure of decimal
Data length n number
e.g.102%17;%0"; 2"

Length of telegram in
bytes

“110” triggered mode or

Status 3 “101” free-run mode

Detector result n Byte 1= AND conjunction of all
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<OPTIONAL FIELDS>

Name Number ASCII contents / example Significance /Com-
of bytes ments
detectors
Byte 2 =Boolean result of align-
ment
Byte 3 = globalresult of the act-
ive job
Following Bytes: number of
detectors
Following Bytes: Detector res-
ults, “P” =Pass, “F” = Fall, last
byte is first detector Following
Bytes: Detector results, “P” =
Pass, “F” = Fail, last byte is first
detector
Length: 4 Byte + 1 Byte per
each used detector
P =logical output set
First Bytes: number of active F =logical output not
Digital outputs n outputs set
Following Bytes: digital outputs |0 =logical output not
active
Example: 18 logical
outputs are con-
figured, but only out-
put1,2and 9 are
linked to functions (are
active):
3PPO00000OP
First Bytes: number of active
Logical outputs n logical outputs 2 bytes number of act-

Following Bytes: logical outputs

ive outputs, all results
bit-coded ...

In this example there
are needed 2 bytes
because of output9....

P =logical output set
F =logical output not
set
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<OPTIONAL FIELDS>

Name Number ASCII contents / example Significance /Com-
of bytes ments
0 =logical output not
active
Total exec. time n (.)urrfent (job) cycle
time in [ms]
Active job no. 1-3 Active job no. (1..255)
<PAYLOAD>
Detector specific
Number ?:ri:nts o .
Name of / Significance /Comments detector:
bytes
example
Detector res- 1 P f Pa_ss Boolean detector result All detect-
ult F =Fail ors
Score value 1 1-3 Score (0..100%) All detect-
..n ors
Execution n Execution time of individual detector in All detect-
time [msec]. ors
Distance n Calculated distance, [1/1000] *1) Caliper
Pattern
eg.X= matching
180 (pix) Eg”m“r
Position X 1 .. = (in Position found X (x-coordinate). [1/1000] 9
n * detector
n ASCII) 1) Caliper
_1 80000 Datacode
=6Byte Barcode
OCR
Pattern
PositionY 1 ... n Position found Y (y-coordinate). [1/1000] matching
n 1) Contour
Edge
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<PAYLOAD>

Detector specific

ASCII For

Number contents
Name of / Significance /Comments detector:
bytes

example

detector
Caliper
Datacode
Barcode
OCR

Pattern

. . matching
DeltaPos X n Dglta position X betweien object taughtand Contour
object found [1/1000] *1) Edge

detector

Pattern

" . matching
DeltaPos Y n Dglta position X betwe*en object taughtand Contour
object found [1/1000] *1) Edge

detector

Pattern
matching
Contour
Edge
Orientation of object found (0°..360°) detector
[1/1000] *1) Datacode
Barcode
OCR
Wafer
Busbar

Angle n

Pattern

. . matching
Angle between object taught and object
Delta Angle n found (0°..360°) [1/1000] *1) Contour

Edge

detector
Scaling n Only with contour (0.5..2) [1/1000] *1) Contour
R(ed) n Value for color parameter, signed integer Color

[1/1000]*1)
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<PAYLOAD>

Detector specific

Name of / Significance /Comments detector:
bytes
example

G(reen) value
B(lue) Color list
H(ue) ) Value for color parameter, signed integer Color
S(aturation) |n [1/1000]*1) value
V(alue) Color list
L(uminanz) Value for color parameter, signed integer Color
A n [(1/1000]*1) value
B Color list
Resultindex |[n Indexin list, signed integer [1/1000] *1) Color list
Color dis- Distance between taught and current color, Color list
tance signed integer [1/1000] *1)

Area of the BLOB, without holes, in pixels,
Area " signed integer [1/1000] *1) BLOB
Area (incl. Area of the BLOB, including holes, in pixels, BLOB
holes) signed integer [1/1000] 1)
Contour Number of pixels of outer contour, signed BLOB
length integer [1/1000] *1)

Compactness of BLOB (Circle = 1, all other

>1)
Compactness |n The stronggr the shape of the BLOB devi- BLOB

ates from circle the larger the value of com-

pactness will be. Signed integer [1/1000]

*1 )
Center of n X- coordinate of center of gravity of BLOB, BLOB
gravity X signed integer [1/1000] *1)
Center of Y- coordinate of center of gravity of BLOB, BLOB
gravity Y signed integer [1/1000] *1)
Center X X- coordinate of fitted, geometricelement | BLOB

enter n (rectangle, ellipse), signed integer [1/1000] | Wafer

Page 570 EN

VISOR® 068-14490 - 28/07/2017-11




VISOR® User manual () SENSOPART

<PAYLOAD>

Detector specific

Name of / Significance /Comments detector:
bytes
example
*1) Busbar
Y- coordinate of fitted, geometricelement | BLOB
CenterY n (rectangle, ellipse), signed integer [1/1000] | Wafer
1) Busbar
Width of geometric element. BLOB
Width n Width >= 0, width >= height, negative value Wafer
indicates failure, signed integer [1/1000] *1)
Height of geometric element. BLOB
Height n Heigth >=0, height <= width, negative value Wafer
indicates failure, signed integer [1/1000] *1)
Orientation of width of object in degree BLOB
Angle (360) [n (range:-180... +180°, 0° = east, coun- Wafer

terclockwise), signed integer [1/1000] “1) | Busbar

Eccentricity numerical (range 0,0 ... 1,0),

Eccentricity | signed integer [1/1000] *1) BLOB
Face up/down discrimination, based on
Face up/- . . . .
down. area n area, indicated by sign, signed integer BLOB
’ [1/1000]*1)
Contents of Code, depending from code
) string length h ,ifafix stri
Maximum 9 gng maycnhange, fa IX.S .rlng Datacode
. length is needed, parameters minimum
String 1..n length . - Barcode
string length (detector specific data output)
1271 . ) OCR
and maximum string length (detector para-
meters) have to be used.
Datacode
Stringlength  |n Length of Code in Bytes Barcode
OCR
F =Code
complete Datacode
Truncated 1 P, 1 Code truncated Barcode
P =Code
OCR
truncated
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<PAYLOAD>

Detector specific

Number| Z" onts
Name of / Significance /Comments detector:

bytes

example
Compare res- . . Datacode
it 1 Result of string comparison Barcode

Y OCR
Quality para- 1 n Output of quality parameters accordingto | Datacode
meter selection Barcode
Contrast 4 Contrast of the code (0-100%) Barcode

Number of modules corrected by error cor-

Correction 4 . Barcode
rections

Module . N

height 4 Height of modules in pixels Datacode

Module width (4 Width of modules in pixels Datacode

Confidence 5 n Qutputofthe confidence values of the indi- OCR
vidual characters

Degree of similarity between the read string

Result 4 and the reference string from 0 to 100% OCR

Min. Quality 1 Minimum required quality was achieved OCR

Length 4 Length of busbar Busbar

Width 4 Width of busbar Busbar

<CHKSUM>

Name Number of | ASCII contents / Significance /Comments
bytes example

Checksum 1 XOR checksum of all bytesin

telegram
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<TRAILER>
Number of ASCII contents / Significance /Com-
Name
bytes example ments
Trailer 1-max. 8 User defined, max. 8 char- End of string (Trailer)
acters

*1) All detector-specific data with decimal places are transmitted as whole numbers (multiplied by
1000) and must therefore be divided by 1000 after receipt of data.

Values are transferred in format “Big-endian”. (there are two different architectures for handling
memory storage. They are called Big Endian and Little Endian and refer to the order in which the
bytes are stored in memory, in the case of the VISOR® architecture the data is stored Big End In
first)

Example: “Score” Value (Binary protocol)

In SensoConfig/SensoView “Score” = 35 is displayed.

Over Ethernet there will be received the following four bytes: 000,000,139,115

Formula for recalculating: (HiWordByte*256 + HiLowByte) *65536 + HiByte*256 + LoByte =
Value

Because Big-endian (from Sensor) is sent calculation goes as following:

000 =HiWordByte, 000 = HiLowByte, 139 = HiByte, 115 = LoByte

(0*256 +0) * 65536 + (139 * 256) + 115 =35699/ 1000 = 35,699 (real score value)
Angles or other negative values are transferred in two's complement.

8.2 Further explanations to Edge detector (alignment)

Function of “Number search rays”

“Number search rays” parameter which defines in how many parallel sub- search regions the
search area is divided. The edge detector searches in each sub region for the first edge sep-
arately.

Increasing the value of “Number search rays”, increases the chance to find the very first edge in
the search area.

By increasing “Number search rays” it may happen, that the threshold value fluctuates strongly,
e.g. if just the half of the search area is covered by the edge. The reason therefore is, that the first,
not the strongest, edge is detected, which is above the threshold limit in search direction.
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Function of Sigma (smoothing) to sharp or blurred edges

The edge strength represents the assumption of edge steps over a certain area in search dir-
ection, which is quantified in “Sigma” (smoothing). With sharp edges the edge strength is not
increased with increasing sigma. But with blurred edges the edge strength is increased by increas-

ing sigma value.
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Fig. 419: Edge detection of blurred edge. Low edge strength with low sigma value.
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Function of Sigma (Smoothing) to residual edges

Page 576 EN

VISOR® 068-14490 - 28/07/2017-11



VISOR® User manual

(B SENSOPART

Like mentioned above, the edge strength represents the assumption of edge steps over a certain

area in search direction, which is quantified in “Sigma” (smoothing).

If in this area edges are found with different polarity (dark- bright: positive polarity, bright-dark:
negative polarity) it's edges steps can neutralize each other. This can be used to eliminate resid-

ual edges, by choosing a sigma value which is high enough.
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Fig. 421: Edge detection with sigma value = 1. Residual edge is not eliminated.
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8.3 Care and maintainance

8.3.1 Cleaning

The VISOR® vision sensor is to be cleaned with a clean, dry cloth.

VISOR® User manual

Dirt on the front panelis to be cleaned with a soft cloth and a smallamount of plastic cleaner if

necessary.

Attention

« Never use aggressive detergents such as solvents or benzine.
« Never use sharp objects. Do not scratch!
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Deutschland

SensoPart Industriesensorik GmbH

Nagelseestr. 16
79288 Gottenheim
Deutschland

Tel.: +49 (0) 7665 94769-0
Fax: +49 (0) 7665 94769-765
info@sensopart.de
www.sensopart.com

United Kingdom
SensoPart UK Ltd.

Pera Business Park,
Nottingham Road,
Melton Mowbray
Leicestershire, LE13 OPB
United Kingdom

Tel: +44 1664 561539
uk@sensopart.com
www.sensopart.com

China
SensoPart (Shanghai)

Industrial Automation Co. Ltd.
202, No. 35, Lane 1555, West Jinshajiang Road

Jiading District
Shanghai, 201803
China

Tel.: +86 21 6901 7660
+86 216901 7668

Fax +86 21 69516058
china@sensopart.cn
www.sensopart.com

France

SensoPart France SARL
11, rue Albert Einstein
Espace Mercure

F-77420 Champs sur Marne

Tel.: +33 164 73 0061
Fax:+33164 731087
info@sensopart.fr
www.sensopart.com

USA

SensoPart Inc.

28400 Cedar Park Bivd
Perrysburg OH 43551
USA

Tel.: +1 866 2827610
Fax: +14199317697
usa@sensopart.com
www.sensopart.com
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