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Open Source Licences

The SBS Vision Sensor software makes use of a couple of third party software packages that come with
various licenses. This section is meant to list all these packages and to give credit to those whos code
helped in the creation of the SBS Vision Sensor software.

For components that reference the GNU General Public License (GPL) or the GNU Lesser General
Public License (LGPL), please find these licenses and the written offer for source code in this software
installation in \FESTO\SBS Vision Sensor\Eula\OpenSourceLicenses.

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

The SBS Vision Sensor 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 SBS Vision Sensor 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 SBS Vision Sensor 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 SBS Vision Sensor firmware makes use of Busy-Box Version 1.18.1 ( Website:
http://www.busybox.net/ ), which is distributed under the GNU GPL version 2 or higher

The SBS Vision Sensor firmware makes use of vsftpd Version 2.0.3 ( Website:
https://security.appspot.com/vsftpd.html ), which is distributed under the GNU GPL version 2 or higher.

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

The SBS Vision Sensor 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 SBS Vision Sensor 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 SBS Vision Sensor 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 SBS Vision Sensor firmware makes use of glibc, which is distributed under GNU LGPL version 2.1 or
higher.

The SBS Vision Sensor 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. Please find this
license in this software installation in \FESTO\SBS \Eula\OpenSourceLicenses

Vision Sensor Configuration Studio software is based in part on the work of the Qwt project
(http://qwt.sf.net).
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| General Information and Safety

I.1 Safety notes

Before starting the SBS Vision Sensor, read these instructions carefully, ensure that you have understood
them and comply with them at all times.

The SBS Vision Sensor should only be connected by a qualified electrician.

Do not tamper with or make alterations on the unit!

The SBS Vision Sensor is not a safety-critical component and its use is prohibited under conditions where
the safety of persons may depend on its function.

The IP address set for the SBS 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 SBS Vision Sensor must be used once only in any network.

For Use with any Listed (CY]V) cable assembly.

1.2 Components supplied

« SBS Vision Sensor including integrated illumination (or as version with C-Mount lens without
illumination)

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

1.3 Requirements for use

Configuration of the SBS Vision Sensor requires a standard PC/Notebook (at least Pentium 4, | GHz and
I GB RAM, with Microsoft Windows 7 or Windows 10) with network connection or a network 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 knowledge of
computers is also required. The SBS Vision Sensor is supplied with the IP address 192.168.100.100 and a
subnet mask 255.255.255.0. The SBS Vision Sensor is operated independently of a PC or PLC. A
PC/notebook is only necessary for configuration of the SBS 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 SBS Vision Sensor is an optical sensor and uses several evaluation methods according to the version:
pattern recognition, contrast detection, grey level, contour detection, barcode or Data Matrix code
reading, Optical character reading as well as wafer detection. The product is designed for industrial use
only. In residential areas possibly additional measures for noise suppression must be done.

Object:

The SBS 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, grey level, contrast detection, caliper
or BLOB. The advanced version of the SBS 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. All interpretation 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 Vision Code Reader from
Festo immediately detects which part is in front of it: it can easily read numerous 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 Reading (OCR), and this on 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 Vision 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.

Color:

The SBS 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 sort colored parts
which would have a similar look in grey image. Beside this even active objects (like e.g. lighting LEDs) or
"non colors" like black and white can be detected.

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

The SBS Vision Sensor range is an economic alternative to conventional image processing systems.
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2.2 Functions overview
Characteristics: Object / Code Reader / Solar
Function Object Object |Code Reader | Code Reader
Std. Adv. [Std. Adv.
Frames per second 50 50 50 50
Number of Jobs 8 255 8 255
Alignment Contour only | X X
Calibration in world coordinates X
Number of detectors 32 255 2 255
- Pattern matching
X X X
(X-, Y- translation)
- Contour matching x x
(X-, Y- translation and rotation)
- Grey level X X X
- Contrast
- Brightness X X X
- Caliper X
- BLOB X
- Data code X X
- Barcode X X
-OCR
4 digital outputs, 2 inputs,
PNP or NPN X X X X
Free definable digital In- / Outputs, PNP or NPN |2 4 2 4
Free shape of ROI contour only | X X
Timeout, specified time response X X X X
Variable resolutions X X X X
[llumination quadrant controlled X X X X
Image recorder X X X X

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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Function Object Object |Code Reader | Code Reader
Std. Adv. |Std. Adv.

Encoder input X X
Ethernet interface X X X X
PROFINET X X X X
RS422 /RS232 interface X X X
EtherNet/IP interface X X X X
Sensor monitoring by Viewer, Job-Upload X X X X
:;I;i(\:’/;:anb?/r::\?v'::fvt\?lebviewer) X X X X
R3Bintegrated 6/ 12 X/ X X/ X | XIX X/ X
R2B integrated 12 mm X X
Version with C-Mount X X

2.2.1 Functions overview: Color sensor, Universal

Characteristics SBS Color, Universal

Monochrome

. Color Color ]

Function Universal
Standard Advanced
Advanced
Frames per second 40 40 40
Number of Jobs 8 255 255
Alignment Contour only [ X X
Calibration in world coordinates X
Number of detectors 32 255 255
- Pattern matching
X X

(X-, Y- translation)
- Contour matching X X
(X-, Y- translation and rotation)
- Grey level X X
- Contrast X X X
- Brightness X X
- Caliper X X
- BLOB X X
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Monochrome

Function Color Color Universal

Standard Advanced Advanced
- Data code X
- Barcode X
-OCR X
- Color value X
- Color area X X
- Color List X
;SEI:,I :ll;t'\pjuts, 2 inputs, X X X
Free definable digital In- / Outputs, PNP or NPN 2 4 4
Free shape of ROI Contour only [ X X
Timeout, specified time response X X X
Variable resolutions X X X
[llumination quadrant controlled X X X
Image recorder X X X
Encoder input X X
Ethernet interface X X X
PROFINET X X X
RS422/ RS232 interface X X
EtherNet/IP interface X X X
Sensor monitoring by Viewer, Job-Upload X X X
Sensor monitoring by SBSxWebViewer (Webviewer) X X X
R3Bintegrated 6/ 12 X/ X X/ X
R2B integrated 12 mm X
Version with C-Mount X X

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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2.3 Sensor types

2.3.1 Object detection

Vision Sensor Manual

min. N
. min. Field of
, Depthof | Internal operating .
Partno. |Type Optics ) o h view mm X
focus illumination |distance /
| mm

mm
R3B Advanced White
8058724 |SBSI-Q-AF-R3B-F6-W |6 Normal White 6 5x4
8058725 |[SBSI-Q-AF-R3B-FI12-W | 12 Normal White 30 8x6
R3B Advanced IR
8058726 |Seo"QAF-RIBFENR 1o Normal | InfraRed [ 5x4
8058727 EESI-Q-AF-R:;B_FIZ-NR 12 Normal InfraRed |30 8x6
R3B Advanced C-Mount
8058728 |SBSC-Q-AF-R3B*23 | C-Mount External | o™ lens

dependant | dependant
R3B Standard White
2942261 |SBSI-Q-R3B-F6-W 6 Normal White 6 5x4
2942262 |SBSI-Q-R3B-F12-W 12 Normal White 30 8x6
R3B Standard IR
2942265 |SBSI-Q-R3B-F6-NR™3 | ¢ Normal InfraRed |6 5x4
2942266 |SBSI-Q-R3B-FI2-NR™3 | |2 Normal InfraRed |30 8x6
R2B Advanced White
8058730 |[SBSI-Q-AF-R2B-FI12-W | 12 Normal White 30 16x 13
R2B Advanced C-Mount
8058729 |SBSC-Q-AF-R28°23 C-Mount External lens lens

dependant | dependant

*| For longer operating distances (from approx. 200 mm) external illumination may be necessary.

*2 When the C-Mount version of SBS 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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2.3.2 Code Reader
Partno. |Type Optics Depth of !nter.nal , g:;:a:fz ;5:::18 \r/rlltlar\]/anlf: ; f
focus illumination | T
R3B Advanced White
8058715 [SBSI-B-AF-R3B-F6-W 6 Normal | White 6 5x4
8058716 |SBSI-B-AF-R3B-FI12-W | 12 Normal | White 30 8x6
R3B Advanced Red
8058717 |SBSI-B-AF-R3B-Fé6-R 6 Normal |Red 6 5x4
8058718 [SBSI-B-AF-R3B-FI12-R 12 Normal |Red 30 8x6
R3B Advanced IR
8058719 |SBSI-B-AF-R3B-F6-NR "3 | ¢ Normal |InfraRed |6 5x4
g0sg720 [SESIB-AFRIBFIZNR 115 INormal  |InfraRed |30 8x6
R3B Advanced C-Mount
8058721 |SBSC-B-AF-R3B72 ;-ount External I<;aen;endant :::;endant
R3B Standard White
2930232 (SBSI-B-R3B-F6-W 6 Normal | White 6 5x4
2930233 [SBSI-B-R3B-FI12-W 12 Normal | White 30 8x6
2930242 (SBSI-B-R3B-F6-W-D 25 Normal | White 140 18x 14
2930243 |SBSI-B-R3B-F12-W-D 6 Enhanced | White 6 5x4
R3B Standard Red
2930234 [SBSI-B-R3B-F6-R 6 Normal |Red 6 5x4
2930235 |[SBSI-B-R3B-FI2-R 12 Normal |Red 30 8x6
2930236 [SBSI-B-R3B-F6-R-D 25 Normal |Red 140 18x 14
2930237 |SBSI-B-R3B-FI12-R-D 6 Enhanced |Red 6 5x4
2930234 |[SBSI-B-R3B-F6-R 12 Enhanced | Red 30 8x6
R3B Standard IR
2930238 |SBSI-B-R3B-F6-NR ™3 6 Normal | InfraRed 6 5x4
2930239 |SBSI-B-R3B-F12-NR *3 12 Normal | InfraRed 30 8x6
2930240 |SBSI-B-R3B-F6-NR-D ™3 | ¢ Enhanced | InfraRed 6 5x4

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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Depth of | Internal min. operating | min. Field of
Partno. |Type Optics P ) . distance / mm | view mm x
focus illumination |
mm
2930241 |SBSI-B-R3B-FI12-NR-D 3| |2 Enhanced | InfraRed 30 8x6
R2B Advanced Red
8058723 |[SBSI-B-AF-R2B-FI2-R 12 Normal Red 30 16x13
R2B Advanced C-Mount
8058722 |SBSC-B-AF-R2B'2:3 N External | " lens
Mount dependant dependant

*| For longer operating distances (from approx. 200 mm) external illumination may be necessary.

*2 When the C-Mount version of SBS 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 Color Sensor

. . min. Field of
. |Depth [ Internal min. operating .
Partno. (Type Optics . . % | view mm x
of focus | illumination |distance/mm
mm

R3B Advanced White
8058733 SBSI-F-AF-R3C-F6-W | 6 Normal | White 6 5x4
8058734 SBSI-F-AF-R3C-FI12-W| 12 Normal | White 30 8x6
R3B Advanced C-Mount
8058735  |SBSC-F-AF-R3C2  |& External | lens

Mount dependant dependant
R3B Standard White
8058731 SBSI-F-R3C-F6-W 6 Normal | White 6 5x4
8058732 SBSI-F-R3C-FI12-W 12 Normal | White 30 8x6

*| For longer operating distances (from approx. 200 mm) external illumination may be necessary.

*2 When the C-Mount version of SBS is in use, a C-Mount lens with a 5 mm intermediate ring (delivered

separately) or a C-Mount protective case is required.

Page 16
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2.3.4 Universal

FESTO

min. N
. min. Field of
. Depthof | Internal operating .
Part no. Type Optics ) o h view mm X
focus illumination |distance /
*| mm
mm
R2B Universal C-Mount
8058736  |SBSC-U-AF-R2B'23 | C-Mount External | lens
dependant | dependant
R3B Universal C-Mount
elktive elktive
8058737  |SBSC-U-AF-R3B'23 | C-Mount Excern  |oDlekdv- | objektiv
abhangig abhangig

*| For longer operating distances (from approx. 200 mm) external illumination may be necessary.

*2 When the C-Mount version of SBS 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.

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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2.4 Field of view / Depth of view

Field of view R3B 6mm lens, internal

Focal length: 6mm

150
. X direction
[ y direction
100
50
£
= 0
e}
Q
[N
-50
-100
Format WVGA
-150
0 50 100 150 200 250 300

Working Distance[mm]
Fig. |: Field of view R3B 6mm lens, internal
Field of view R3B I2mm lens, internal

Focal length: 12mm

150
I X direction
[ y direction
100
50
£
= 0
ke
Q0
i
-60
-100
Format WVGA
-150
0 100 200 300 400 500 600 700

Working Distance[mm]

Fig. 2: Field of view R3B I12mm lens, internal
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Field of view R2B 12mm lens, internal

Focal length: 12mm
250

200 A I x direction
[ y direction

150
100

50

Field [mm]
o

Format SXGA

0 100 200 300 400 500

Working Distance[mm]

Fig. 3: Field of view R2B 12mm lens, internal
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Depth of view R3B 6mm lens internal, normal

Focal length: 6mm Depth of focus: Normal
400

Resoclved object size

I 0.13mm
350 0.25mm

IS 0.50mm

250

200

Depth of Field [mm]

150
100

50

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

Fig. 4: Depth of view R3B 6mm lens internal, normal

Depth of view R3B émm lens internal, enhanced

Focal length: 6mm Depth of focus: Enhanced

400
Resolved object size
B 0.13mm
0.25mm
B 0.50mm
300 N o0.75mm

350

250

200

Depth of Field [mm]

150
100

- L

0
0 50 100 150 200 250 300

Working Distance [mm]

Fig. 5: Depth of view R3B 6mm lens internal, enhanced

Vision Sensor Manual
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Depth of view R3B |2mm lens internal, normal

Focal length: 12mm Depth of focus: Normal
800

Resolved object size

I 0.13mm
700 0.25mm

I 0.50mm

500

400

Depth of Field [mm]

300

200

100

0 100 200 300 400 500 600 700
Working Distance [mm]

Fig. 6: Depth of view R3B 12mm lens internal, normal

Depth of view R3B |2mm lens internal, enhanced

Focal length: 12mm Depth of focus: Enhanced
800

Resolved object size

I 0.13mm
700 0.25mm

I 0.50mm
600 I 0.75mm

500

400

Depth of Field [mm]

300

200

100

0 100 200 300 400 500 600 700
Working Distance [mm]

Fig. 7: Depth of view R3B 12mm lens internal, enhanced

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016 Page 21



I ES I D Vision Sensor Manual

Depth of view R2B |2mm lens internal, normal

Focal length: 12mm Depth of focus: Normal

Resolved object size
0.25mm
I 0.50mm
I 0.75mm
400 -
E
E
- 300 -
Q
ic
ks
=
& 200 -
100 -
0 T T T T T
0 100 200 300 400 500

Working Distance [mm]

Fig. 8: Depth of view R2B 12mm lens internal, normal
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3 Installation

3.1 Mechanical Installation

To ensure maximum accuracy of detection, the SBS 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 SBS Vision Sensor in which interfering factors such as slight differences in the
position of the object or variations in illumination have little or no effect.

Screw the SBS Vision Sensor onto the mounting clamp (supplied with the unit) and then onto a suitable
object. Use only the mounting clamp 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.

Fig. 9: 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. 10: Arrangement for bright-field illumination
Observe the object clearance given in the table Field of View / Working Distance.

To avoid interfering reflection from the detection object, align the SBS Vision Sensor at an angle of
approx. 10°- 15° with reference to the optical axis.

Fine adjustment

Important: Fine adjustment of the SBS Vision Sensor should not be carried out until after electrical
connection and start-up (PC software installation).
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FESTO

3.1.3 Alignment for a vertical illumination

In order to assure the absolutely vertical alignment of the SBS to the object surface, put a piece of

reflective foil or a mirror on top of the object and start the SBS operating software. For an image that is
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

24)).

| =

=] % ]

Trigger/Image update

Single
Trigger

Continuous

CeJlm (o] (i

Hep | Resut | Sttistcs |

+ Jobs (Inspection tasks)

+ Alignment

+ Detectors

+ Output of inspection results
+ Result

+ Start sensor

Other program functions:

+ Trigger settings

+ Switching between online and
offline mode

using series of images.
+ Creating filmstrips Image
analysis or
poses. Use of
SensaConfig may requirs
password entry (administrator
user group). See User
administration / Passwords
+ Image recorder

+ Simulation of jobs (offline made)

T T |

Print

Name Description  Author Created | Changed
1‘.1{!'21 Basisjob. Autor 31.12.2015 31.12.2015
men || toad  |[ same |[ e || Delewal |

‘Configure job

Image acquisition | Pre-processing | Galboration | Gyde tme |

Resolution Shutter speed

SXGA {1280x1024), % 0.250ms

Auto shutter
Dynamic Gain
Lingar 3  [i» =
Trigger mode
) Trigger
@ Free run

Quadrants
9
803
@0
Internal llumination

External illumination

Mode: Config | Name: Simulator | Active job: 1, Jeb1

| cyce tme: ()

Flash: 0.3k8/— X‘UY‘U].U‘DUUT o0 06 O @ O

Fig. I 1: Alignment for a vertical illumination
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3.1.4 Assembly SBS - Mounting bracket MK 45

Fig. 12: Assembly SBS - Mounting bracket MK 45

For fixing the SBS on a fixing system / machine housing, slide the provided dovetail mounting bracket
MK45 on the dovetail guide at the bottom side of the SBS and fix it at the desired position with the
hexagon socket in the cross hole of the mounting bracket. Then further Festo mounting accessories may
be attached to the mounting bracket or any other attachments may be fixed by using the tapped holes in
the MK45.

3.2 Electrical installation

The electrical installation of the SBS Vision Sensor must be carried out by a qualified person. When
installing the SBS 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 SBS 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 SBS Vision Sensor as described in the section ,,Network
settings®.

When the SBS Vision Sensor is in use, the protective caps supplied must be pushed onto the M2
sockets (data and LAN) which are not in use. 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

FESTO

For stand-alone operation (independent of PC /PLC) only connection 24 V DCis required afterstart-up.

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

*C: 24 VDC, 1/0- MI12 connection socket

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

*A
*
*B D
0)
*C *E
Fig. 13: Connectors SBS
24V DC (I/O) : 24V DC

Vision
Sensor

O DATA (RS422)

Fig. 14: Connection SBS

3.2.1.1 LED Display

O Q | LAN (Ethernet)

Name Colour Meaning
Pwr. green Operating voltage
A yellow Result |
yellow Result 2
C yellow Result 3

Al LED s are set without taking into account any timing function (e.g. Trigger delay)

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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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 SBS Vision Sensor to a PC
(recommended)

Vis io n Ethernet cable
[m12] RJ45
Sensor — 4 PC

Fig. 15: Direct connection SBS <> PC

3.2.1.4.2 Connection of the SBS Vision Sensor to a PC via a network:

Network
e.g. switch, hub ete.

[Ruse] [roee

Ethernet cable Standard

glesrzg 2 r E network cable @ P C

Fig. 16: Connection via a network

3.2.1.5 Data Connection

MI12 Connection socket for DATA serial interface, RS422 / RS232.
s. PIN assignment DATA *A) (Page 30)
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3.2.1.6 Plug connections

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 Colour Use

I BN + Ub (24V DC)

2 BU GND

3 WH IN (external trigger)

4 GN READY *!

57275 PK IN/OUT (advanced: encoder B+)
672" YE INOUT

772 BK IN/OUT, LED B™

8" GY IN/OUT, LED C*

9 RD OUT (external illumination)

10 VT IN (advanced: encoder A+)

I GYPK VALID *3

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

*] Ready: Ready for next ext. trigger.

*2 Switchable input- output

*3 VALID: shows available results

*4 Al LED 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
I TxD+
2 RxD+
3 TxD-
4 RxD-

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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3.2.1.6.3 PIN assignment DATA *A)

AN Colour :;222 RS2
I brown RxD+ Rx

2 white RxD- NC

3 blue TxD+ NC

4 black TxD- Tx

5 grey 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
following setup:

o Power supply

Trigger

Ix digital output

Encoder
Ethernet to PC or PLC

Ethernet: to PC or PLC

PLC / Cabinet
1/BN: +Ub (24VDC)

2/BU: GND
Power supply

3/WH Trigger

12/RDBU Digital output

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

Fig. |7: Exemplary connection plan
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3.2.1.6.5 Electrical connection supply voltage and shield

5 ©9¢

N GND L

Top hat rail

GND clamp PLC input Power Supply
- PE D q D d 1—

PILo lles

24 VDC, I/O cable from sensor

Fig. 18: Electrical connection, supply voltage 24VDC in cabinet with shield

3.2.1.6.6 Electrical connection PNP / NPN

Device Input  Vision Sensor Output Device

24v£ﬁ v ﬁ:

{180k [

i
-1 GND L. GND

Fig. 19: Connection example SBS in PNP mode. In-/outputs switch to +24V

Device a4V Input  Vision Sensor Output Device

£ aav
o
[
L]

""""" \ [l 80K \
| [—
GND .60 GND

Fig. 20: Connection example SBS in NPN mode

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.

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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3.3 Network settings, Short reference

The following instructions indicate how to change the network configuration of the PC and the SBS
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 settings 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.

3.3.1 Basic settings for PC and SBS Vision Sensor

To configure the SBS 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 a network). The SBS
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 SBS Vision Sensor.
See also chap. Network connection

|. Direct Connection

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

To connect the SBS Vision Sensor to a PC via Ethernet the IP addresses of both devices have to
correspond. The default IP of the SBS 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.

I. Click on Start / Control Panel / Network Connection / LAN Connection / Properties, the window
"Local Area Connection Properties” opens.

2. Inthelist,,This connection requires following elements* select the option ,,Internet Protocol
(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-network data.

4. Confirm entries with OK

Example:

The SBS Vision Sensor is pre-set to 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 |P address (192.168.100.100).

To alter the sensor’s IP address, see chap. Please do also not use the addresses .0 and .255 as these
addresses are reserved for network infrastructure devices such as servers, gateways, etc.

Internet Protocol (TCP/IP) Properties @

General |

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

(O Obtain an IP address automatically
(® Uge the following IP address:

P address: 192 . 168 . 100 . 101
Subnet magk: 285,255,286, 0

Default gateway: : ; .

Obtain DMS server address automaticall

(%) Use the fallowing DNS server addresses:

Preferred DNS server: . . .

Altermate DMS server: ’ . . . ‘

’ 0K H Cancel ]

Fig. 21: PCIP Setup
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3.3.3 Network Connection - Setting the IP address of the SBS
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 address is to be noted on the enclosed label. The
label is then to be stuck on the sensor in a clearly visible place after installation.

Network connection speed:

The sensor must only be operated with |00MBit/full-duplex when using VGA resolution (or higher) and
Vision Sensor Visualisation Studio.

Sensor’s IP still free:

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

Sensor IP already assigned:

I. 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 SBS Vision Sensor,
the following steps are to be carried out in the PC software:

a. Start Vision Sensor Device Manager software

b. Select the required SBS sensor from the active sensor list ( single left mouse click)

c. Setsensor’s new 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 connections

d. When the new IP address has been set, Re-select the sensor and connect. Via Config or
View
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I— =
File Settings Help
&= ':8 2
. -1
Active sensars
- .
IP address Hardware Type Yariar| Firmwal Mode Sensor nal
Ohiject 3
Harme l [ Previous l l hlext ] [ Prink
Welcome E

In this program you can select a sensor or
sensor simulation for configuration ar
display {monitaring) and carry out different
basic settings:

[ [ [+)
= - Active Sensors
Sensars For simulation mode Sensors for simulation mode
Find / Add active sensor
Type versian ariant Configure connected sensor

1 ‘q Ohiect 1.2.4.0 | = Advanced |+ Display image and result data

2o Codereader 1240 |+ Advanced |~ ﬁle)'(',:: it

] ‘6 Solar 1.3.3.0 | v Standard | ¥ User administration / Passwords

If the "Configure” function is not accessible

(button inactive), login with password
entry is required. If yvou do not know the

- Add active sensor - password, please contact the administrator,

IF address [192.168.60 199 | w ] { Add ] i When calling up some functions, pou
may be required to enter & password, See
user administration for defining passwords,

(&l

Find Config Wigw Sek
IP address (PC): 192.165.60.20 Subnet mask: 255,255.255.0

Fig. 22: Vision Sensor Device Manager

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 computer 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 SBS
can thus have different IP addresses at different times, a sensor name must be attributed when activating
the DHCP. Should several SBS s be in one network, different names must be used.

Co =)

P

IP address | 192.168. 100, 100

Mask |24

=X 255,255, 255,000
Gateway |0 .0 .0 .0
DHCP

MName

Set l | Cancel

Fig. 23: SBS IP Setup

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

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

« Vision Sensor Device Manager:
This module is for selection of a SBS sensor, or a sensor simulation model, for configuration with the
“Vision Sensor Configuration Studio” tool,or display (monitoring) with the “Vision Sensor
Visualisation Studio” tool. Also system settings such as IP addresses, firmware updates can be
modified with the “Set” tool.

« Vision Sensor Configuration Studio:
Complete set of functions to configure and test SBS vision sensor for one or several inspection tasks
(jobs) in six simple logical operating steps.

« Vision Sensor Visualisation Studio:
For the display and monitoring of images and results from connected sensors, as well as job switch and
job upload.

Vision Sensor
Device Manager

Vision Sensor Vision Sensor
Visualisation Studio Configuration Studio
- display - configure

- upload - test

Fig. 24: Software structure

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.
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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)

13/09/2016

4.2 SBS - Operating- and configuration software -
Short introduction

(Example: Object sensor)

4.2.1 SBS, Short introduction, Starting the software

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

To start the SBS application click to the desktop icon "SBS Vision Sensor*.

%

5B5I Vision Sensor

Fig. 25: lcon SBS

4.2.2 Vision Sensor Device Manager: Open sensors or sensor
simulation / Passwords

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

Next topic: Vision Sensor Configuration Studio: Setting sensor, Job (Page 41)
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 "Vision Sensor
Configuration Studio* software, or on the button "View* for the "Vision Sensor Visualisation Studio*
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 "Vision Sensor Configuration Studio®. Vision
Sensor Visualisation Studio is not available for the simulation mode as there is no device to send the
images for display.
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Fig. 26: Vision Sensor Device Manager Overview

A) Active sensors
This list displays all the SBS vision sensors available on the network that can be controlled from the 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 Vision
Sensor Device Manager, can be add manually with eheir 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 con 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 SBS products
« Config
Configures a connected sensor or a sensor simulation
e 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

Page 38 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual

4.2.3 Passwords

FESTO

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 symbol in the toolbar.

&

Fig. 27: Password button

4.2.4 Password levels:

All user

Vision Sensor
Device Manager

Vision Sensor
Visualisation Studio
- Images and results

Passw: Admin

!

Vision Sensor
Configuration Studio
- All parameter settings

:

Passw: User

l

- Job upload

- Record images

Fig. 28: Password levels

Password level

Vision Sensor Device
Manager

Vision Sensor
Configuration
Studio

Vision Sensor Visualisation
Studio

Administrator

password all functions all functions all functions
all functions except :
] cep all functions,

Worker - Config. . .

2ssword Settings none including Job Upload and Image
P Up datge Recorder
User all functions except

. - Config. only display of images,

(without any . none . h I

assword) - Settings inspection results and statistics
P - Update
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In order to be able to use the function "Config" after the allocation of passwords, it is now necessary to
login by clicking on the toolbar login button, and then entering the assigned password.

=

Fig. 29: Login button

- Administrakar

Passwiord |

Retype password [

- worker

Password [

Retype password [

Set ] [ Cancel J

Fig. 30: 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.

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 Vision Sensor Configuration Studio: Setting sensor, Job

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

Next topic: Alignment settings (Page 43)
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Fig. 31: Vision Sensor Configuration Studio
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)

G) Job selection
Changing variable content relating to action in set-up navigation, for setting of associated parameters.
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H) Status bar

Different status information including Mode / Name of SBS / Active job. In Run Mode: Cycle time / cursor
x/y location and pixel intensity / individual /O on /off indication (like configured in "Output/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),
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[ Algnment J sReameneem T e |
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Fig. 32: Vision Sensor Configuration Studio 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 SBS . All global settings, valid for each
individual job, e.g. shutter, gain, illumination settings etc. are also carried out here.

¢ The following basic image settings should first be made to ensure a high-contrast and sharp image:
* Image brightness: Set shutter or amplification, see Job/General
* Image sharpness: Focus setting via the screw on the back of the SBS cameraitself

o When delivered, the factory settings are trigger mode = "free run" (see Job/General) and image
acquisition mode = "continuous" . A new image is continuously displayed for easier focus and
brightness set up.

o 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 continuously carried
out.
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o Alignment and multiple different detectors can subsequently be defined within one job to solve an
inspection task.
4.3.2 Alignment settings
Alignment compensation can be necessary for objects whose position varies on the screen.
Next topic: Detector settings (Page 44)

Three different detection methods (alignment detectors) are available for this purpose, pattern matching,
and 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 graphic frame 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. 33: 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.

Available detector types
| Detector type Description

1 -!= Pattern matching Locate object by arayscale pattern
2| E:] Contour Locate object by object contours

3 ' Contrast Verify contrast in specified region

4 'ﬁ Brightness vierify brightness in specified region
5 Gray vierify aray level in spedfied region
] F Caliper Distance between edges

OK ] l Cancel
s y

Fig. 34: Detector list, Object sensor

Then the working and search zones are graphically set on the screen. If “teach zones” (red outline) exist,
they are taught immediately 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 parameters 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 |: 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.

Page 44 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual I ES I D

I i

dodd-celle o 2

- Setup

Job
Alignment
pome [ ee || mes || e |
Detector
Cutput Brightness detector E
Settings in tab Brightness:
a Parameters Functions
Brightness Range of grey values
e min/mas that are to be
- TriggerjImage update I 11 8 accepted
Single ] e ] L1 ROI type Rectangles or circle
Trigger ] Edit ROI by edit ROI there can
be masked aut parts

| of the search area.
Conmectionmode The parts which are
not relevant for this

& Orline "~ Offine [ [ B & £y 2 1] examination can be |

Configure detectors and regions

Detectar Inspection
Detector name Result Detector type T
1 Detectarl ° Brightness () T
2 Detectorz ° Brightness
Search region
Rectangle &
Edit search region | [ | Owerlay search region
[ mew || copy |[ Resst || oDekte | Deleted |
‘ Mode: | name: | Active job: 1020b1 | Cycle time: (nja) | Flash: 0.4 kB {40.3 MB ||x:uv:u]:u || il @ @ @ @ @ QO |

Fig. 35: Detector settings

4.3.4 Output, 1/O 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/O’s.

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

Next topic:Result (Page 47)
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Fig. 36: Output, digital and data

Setting possibilities in the different tabs:

I/O mapping

Settings for the /O 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 such as: programmable input IN2, RS422,
I/O extension, Ethernet, Profinet, SBSxVVebViewer and Ethernet/IP

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 flexible,
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.
All the 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*.

Next topic: Start sensor (Page 48)
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Fig. 37: Result display
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4.3.6 Start sensor

When this function is activated, all settings are transferred to the sensor, stored in the flash memory and
carried out in 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.

Next topic: Vision Sensor Visualisation Studio, display images and results (Page 49)
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Fig. 38: Start sensor
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4.4 Vision Sensor Visualisation Studio, display images and results

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

Click to the “View” button in the Vision Sensor Device Manager software to start the Vision Sensor
Visualisation Studio 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 SBS sensor).

The current image is displayed with the drawings for alignment and the detectors (if ,,image transmission
= 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 archiving”, 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 SBS sensor.

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

In the tab ,,Upload®, further, previously defined jobs or whole job sets can be loaded from the viewer on
to the sensor.
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Fig. 39: Vision Sensor Visualisation Studio
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4.5 SBS - Operating- and configuration software - Vision Sensor
Device Manager, all functions

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

o Active sensors (Page 50)

« Sensors for simulation mode (Page 52)

o Find/ Add active sensor (Page 52) active sensor

o Configuring a connected sensor (Page 53) connected sensor

o Display images and result data (Page 53) image and result data

« Sensor's network settings (Page 53)

o Update / Firmware update (Page 54) / Firmware update

o User administration / Passwords (Page 54) / Passwords (button with Key- symbol)

s e

Fle Settings Help

o> 2

lActive sensors.
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FESTO
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I (4]
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Fig. 40: Vision Sensor Device Manager

If the "Configure" function is not accessible (button inactive), login (button with door- / arrow- symbol)
with password entry is required. If you do not know the password, please contact the administrator.

4.5.1 Active sensors

All sensors available on the connected network are displayed in the selection list Active sensors.

Configuring a connected sensor (Page 53) (call up Vision Sensor Configuration Studio)

Display images and result data (Page 53) (call up Vision Sensor Visualisation Studio)

Significance of parameters displayed

Parameter

Significance

IP address

Sensor’s |IP address in the network

Page 50
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FESTO

Hardware Hardware (e.g. R3B, ....)

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

z.B.SBS

Hardware version

Hardware version

RAM

RAM size

Flash

Flash size

If the "Configure" function is not accessible (button inactive, greyed out), login with password entry is
required. If you do not know the password, please contact your site system administrator.

Information:

« If no entries 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 SBS product.

« If no sensor is connected, simulations of different sensor applications are available in the Sensors for
simulation mode (Page 52) 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 SBS parameters is accessible.
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[ e - o
File "~ Settings Help
- &
Active sensars
ac address Subnet mask Gateway DHCP Properties
1-19-6F-0C-53-D £55.255,255.0 192 168.60.1 Disabled [ Details
(& Sensor propetrties 2lxl
= [ Previous ] [ Mext I [ Frint
Property Setting 2t —
IP address 192, 168.60.199 =
Hardware e Sensors ]
sensor bipe |Object sars available on the connected
Yariant Advanced Ik are displayed in the selection list
Firmware version |1.2.4.3 F 2enseks;
[4] Mode run || Jure the connectad sensar {call up
. Sensor name
Sensors For simulation mode: i the cannected sensar (call up
Tvee Version ¥ | MAC address 00-19-6F-0C-59-D3
1]@  Object 1240 ~ ¢ | Subnet mask 255.255.255.0
2 !3 Cade reader 1.2.4.0 ¥ i Gateway 192.168.60.1
k<] !B Salar 1.3.3.0 \* 2 |DpHCP Lisabled | meters Significance
-
= & : s — ldress Sensor's IP address
[ Copy ] [ ok in the network
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{object detection,
T e e colour sensor or code
reader)
1P address [192.168.60 199 | w l [ Add ] Yersion Firrnware wersion
| Mode Operating rode _
(Run, Config or B!
Find Config Wiew Set
IP address (PC): 192.168.60.20 Subnet mask: 255.255.255.0

Fig. 41: 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
pressConfiguring a connected sensor (Page 53)button (call up Vision Sensor Configuration Studio).

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)
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 symbol) 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 follow these
steps:

Find / search sensor:

To search for sensors which are connected directly to the PC, or which are available in the network, click
button "Find". Basic understanding of PC networking is required this is not covered within the scope of
supply from Festo.

Add active sensor:
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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 / greyed out) a Login with password input is
necessary. If you do not know the password please contact your site systems administrator.

4.5.4 Configuring a connected sensor
Mark a sensor (simulation) in the list and click on the "Config" button.

The configuration program Vision Sensor Configuration Studio is called up and the jobs currently stored
on the sensor are shown in the selection list.

When Vision Sensor Configuration Studio is called up, you may be required to enter a password. See
User administration / Passwords (Page 54) for defining passwords.

s. chap Vision Sensor Configuration Studio SBS — Operating- and configuration software — Vision Sensor
Configuration Studio, all functions

4.5.5 Display images and result data
Mark a sensor in the list and click on the "View" button.

The Vision Sensor Visualisation Studio program is opened up and images and measurement results from
the active jobs are displayed on screen.

Information:
Calling up Vision Sensor Visualisation Studio does not affect operation of the selected sensor.

s. chap. Vision Sensor Visualisation Studio SBS — Operating- and configuration software — Vision Sensor
Visualisation Studio, 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 Vision Sensor Device Manager status bar-.

The address structure must be correct in 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 printed manual.

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 authorisation for these functions (see user administration).
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B 2]

IPAddress [192.168.60 199 |

Mask |24 (2 | 255,255.285.000 |

Gateway | 192.168.60 .1 ]

DHCP

Marne | |

[ Set ] [ Cancel

Fig. 42: Vision Sensor Device Manager, IP- Setup

s. chap. Network settings / Ethernet connection 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 File/Update.

The appropriate firmware update file must first have been obtained via download from the Festo website
or from Festo 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.

ﬁg Settings  Help

@7 User administration
Firmware update
Sensor soft reset |
Auto start file | | Se

Quit Ctrl+F4

Fig. 43: Vision Sensor Device Manager, Firmware update

4.5.8 User administration / Passwords

The SBS configuration distinguishes between three user groups, which have different authorisations:
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- Administrakar -

2 x|

Password [_ ]

Retype password |

- \orker -

Password |
1

Retvpe password

Sek

J|

Cancel l

Fig. 44: Vision Sensor Device Manager, Password input

FESTO

.. . Vision Sensor .. . ..

Vision Sensor Device i Vision Sensor Visualisation
Password level Configuration .

Manager . Studio

Studio

Administrator . . .

all functions all functions all functions
password

all functions except .

] all functions,
Worker - Config. . .
. none including Job Upload and Image

password - Settings R q

- Update ecorder

all functions except
User . . .

. - Config. only display of images,

(without any . none ) . L.

- Settings inspection results and statistics
password)

- Update

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

Define passwords:

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 automatically carried
out, i.e. input of the new password is now necessary. Assigning an "empty" password, enables entry by
simply confirming with OK.

P

Fig. 45: Password button

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

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

=

Fig. 46: Login- button

4.6 SBS - Operating- and configuration software - Vision Sensor
Configuration Studio, all functions

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

o Jobs (Inspection tasks) (Page 56)

« Alignment (Page 80)

o Detectors (Page 90)

« Output of inspection results (Page 172)
o Result (Page 196)

o Start sensor (Page 198)

Other program functions:

o Trigger settings (Page 200)
o Switching between online and offline mode (Page 200)
o Simulation of jobs (offline mode) (Page 201) using series of images.

o Creating filmstrips (Page 201) Image recording for analysis or simulation purposes. Use of Vision
Sensor Configuration Studio may require password entry (administrator user group). See User
administration / Passwords (Page 54)

o Image recorder (Page 211)

To obtain a continuously updated live image even without trigger, carry out the following (if necessary
temporary) settings:

o Setto free run in "Job/Image acquisition"

« Setto continuous in "Trigger / collect image" User interface and operating procedure

4.6.1 Jobs (Inspection tasks)

A job contains all the settings and parameters required to carry out a certain inspection task.
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1/3b1 Basisiob L0, Sl Resolution Shutter speed Quadrants
I -l (070ms X
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Fig. 47: Vision Sensor Configuration Studio 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

configuration window:

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

Creating a new job:

I. Click on the button "New" underneath the job selection list. A new job entry appears in the list.

2. Edit the entry with a double click on the respective line (Name, Description, Author ):

Further functions:

Function

Description

New

Defines a new 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

All the functions described can also be carried out using the File menu.
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Image acquisition | Pre-processing | Calibration | Cyde time |

Resolution Shutter speed = Quadrants
T
sxea (1280x1024), 3 | (™ [o.2s0ms (5 0000
Auto shutker 0 D 0
Dynamic Gain : Internal illumination
ner 3| ) [sa0 [;] [on %]
Trigger mode External illumination
e
Trigger off 2]
@ Free run

Fig. 48: Vision Sensor Configuration Studio Joblist

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

Next topic: Parameters for image acquisition (Page 59)
Saving a job / job set:

I. Select Save job as ... from the File menu.

2. Select Save job set as ... from the File menu.
Loading a job / job set:

I. Select Load job ... from the File menu.
2. Select Load job set ... from the File menu.

3. Activate the button "Start Sensor" to transfer jobs to the sensor.
All the jobs stored on the sensor are deleted when a new job / job set is loaded !

Page 58 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual

FESTO

W Options  Wiew  Help

Load job set,.,

Save job
ﬁ Save job as...

Save job set. ..

Examples

it

i - . oy
[ Configure filrmstrip.

CErl+M

@] Save current image. .. g

ﬁ Get recorder images. ..

Fig. 49: Vision Sensor Configuration Studio, Load / save job

4.6.1.3 Parameters for image acquisition

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

Next topic: Preprocessing, Filter for image improvement. (Page 61)

Set image sharpness with the focus setting screw on the back of the SBS .

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 compatibility reasons.

Auvailable resolutions:

R3B: WVGA (736x480), VGA (640x480), QVGA (320x240), QQVGA (160x120)
R3BC: WVGA (736x480), VGA (640x480), QVGA (320x240)

R2B: XGA (1280x1024), VGA (640x480), QVGA (320x240)

R2BC: XGA (1280x1024), VGA (640x480)

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

Zoom (R2B only)

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

Dynamic

Optimization of characteristics of image capturing: "Linear" means linear response
curve(behaves like SBS -products with no dynamic image 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.

Infree run the SBS continuously captures images and processes 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
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Parameters

Functions and setting possibilities

“Gain” (Default value of Gain = |). 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 00ms. Maximum duration of internal
illumination pulse is 8ms. Shutter timers longer than 8 ms just make sense, if
internal and external illuminations are used.

Gain

Set image brightness preferably with shutter speed first, and only if necessaryina
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.

Internal illumination

Switch internal illumination (on, off).

External
illumination

Switch external illumination (on, off, permanent). External illumination is switched
over Pin 09 RD.

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

temporary) settings:

« Setto free run under "Job/Image acquisition"

« Setto continuous under "Trigger / collect image"

4.6.1.4 Job, tab White balance

White balance is necessary for compensation of image colors.

Image acquisition

White balance

v Active
Red T
— ) [100,00 [+ Temch |
Green o (ET————
— | ) (100,00 2| Reset |
Blue -
— ) (100,00 |7
Fig. 50: White balance
Parameter Function
Red Mean value of red channel in image
Green Mean value of green channel in image
Blue Mean value of blue channel in image
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Teach Execution of white balance, for white balance there has to be a
eac .

homogeneous, white area below the camera.
Reset Reset values

4.6.1.5 Preprocessing, Filter for image improvement.

In tab Pre-processing you can filter and re- arrange the images taken by the sensor before analysis. Up to
5 filters and one arrangement- filter can be used, which are processed in the selected sequence. All
detectors (alignment and standard- detectors) will work with the pre-processed image (not with the
original image)

Especially morphological operations (Dilation and Erosion) can lead to improvements by combining them.
E.g. by processing Erosion and Dilation one after another —or in reverse order.

Next topic:Calibration (Page 62)

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 of image 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 applied for
Gauss reduction of disturbances, suppression of disturbing details and artefacts and
smoothing the image.

Extension of dark zones, elimination of light pixels in dark zones, elimination
Erosion of artefacts, division of bright objects. Each grey value is replaced by the
minimum grey level found inside the filter mask (e.g. 3x3).

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

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

Median ; T . . . .
Typical applications include noise reduction, especially for local bright or dark

pixels (“salt-and-pepper”’-noise).

Each grey value is replaced by the average grey value of the pixels found inside
Mean the filter mask (e.g. 3x3).
This can be applied for reduction of disturbances, suppression of disturbing
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details and artefacts and smoothing the image.

Each grey 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 detection and enhancement of edges and the
improvement of local image contrasts. (starting with firmware 1.5.x.x)

Range

Each grey value is replaced by the standard deviation of the pixels found
Standard deviation inside the filter mask (e.g. 3x3).
Typical applications include the highlighting of surface defects or edges.

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

Edge detection (Sobel
ge detection (Sobel) Typical applications include the detection and enhancement of edges and the
improvement of local image contrasts or the detection of surface defects.
Multiplication The grey value of each pixel is multiplied by the choosen multiplier (2x, 4x,
8%, 16x). Values are clipped to 255.
Inversion Inversion of image

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

Configuring filters:

I. Select the filters in the required order, via the pop-up menus in the column Filter.

2. Enter the size of the filter kernel in 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 ,

+ Arrangement | Filter

Rotation 180° = Filter Property
1 !_Eauss =I-OFF -
2 é‘I.Elrosion ;.‘Ef_.DH: = J
3 | Diation 3 |off =
4 é_l'_v‘lean :__5;_01"1: =
5 | Median B 2|

Fig. 51: Tab Job / Pre-processing

4.6.1.6 Calibration

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

Next topic: Parameters Cycle time (Page 79)

Calibration method
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Relative calculation, limited accuracy (measurement/inspection, principal
point = left, upper corner of field of view).

Scaling (Measurement)

Point pair list Absolute calculation, user defined reference system (robot calibration in
(Robotics/ Pick and Place)  |robot coordinate system)

Calibration plate Relative calculation, high accuracy (measurement/inspection, principal point
(Measurement) = left, upper corner of field of view).

Unit Desired unit of world coordinates

e A Next / previous step

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.

Next topic: Calibration, Scaling (Page 65)

Activation of Calibration is done in two steps:

I Selection of calibration method:

Go to next / previous step with buttons [<], [>] on the right hand side of hte 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 of graphical points in image and lines in Point pair list:

Color Significance

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

Color significance status LED for the different calibration methods

Calibration method |Significance

Status-LED = green: Default- or input value result in scaling factor, no error

Scalin . :
g determination possible.

Status-LED, graphical point in image and corresponding line in point pair list.
- green: calibration valid, points accurately positioned

- yellow: calibration valid, points not accurately positioned

- red: calibration not valid

With new job:

- green: Default values(6 points) result in correct default calibration

Status-LED:
- green: calibration valid, points accurately positioned

Point pair list

Calibration plate
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- red: calibration not valid
With new job:
- red: as so far no calibration with calibration plate happened

Calibration |

Image acquisition Pre-processing

Calibration method
MNone
Scaling (Measurement)
Point pair list (Robotics Pick / Place)

@ Calibration plate (Measurement)

Cydle time |

Bnheit =~

| Millmeter (mm) =

Fig. 52: Selection of calibration method

Detailed description

Method

Functions

None

Calibration not active, coordinate calculation, display and output in pixel
(P

Scaling (Measurement)
(Relative calculation of
distances in world
coordinates)

The calibration method "Scaling" serves relative calculation 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, but accuracy is limited.
Errors caused by tilt angle against perpendicular view to the
measurement plane or by lens distortion are not corrected by this
method.

World coordinates are not absolute. The coordinate values refer to
the principal point in left, upper corner or the field of view.
Example: Determination of distances between two objects in mm.
(Limited accuracy)

Point pair list
(Robotics / Pick and
Place)

(Absolute calculation in world
coordinates, in a user defined
reference system, 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 part which is
placed by the robot in the field of view.

A point pair is set by:

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

- World coordinate by numerical input given from the robot controller

Page 64
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Method

Functions

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

Calibration plate
(Measurement)
(Relative calculation of
distances in world
coordinates)

The calibration method "Calibration plate" serves relative calculations
of distances in world coordinates (e.g. mm).

This is done by image capturing of a calibration plate

(s. www.Festo.de).

By using a large number of points, the known, exact relative position of
the points on the plate, this method provides a high accuracy.

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.

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

Beside coordinates, distances are also calculated in world frame.
Example: Determination of distances between two object in mm.

Unit of world coordinates / distances
- mm (millimeter)

Unit - cm (centimeter)
- m (meter)
- in (Inch)
e A Go to next / previous step

Calibration effects the following detectors / alignment

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

4.6.1.6.1 Calibration, Scaling

The calibration method "Scaling" 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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Errors caused by tilt angle against perpendicular view to the measurement plane or by lens distortion are
not corrected using this method. World coordinates are not absolute. The coordinate values refer to the
principal point in left, upper corner or the field of view.

Next topic: Calibration, Point pair list (Page 67)

Fie View Options Help

Setup

[ b |

[ Start sensor ]

Trigger/Image update

fogdd-=8l| o 2

[ snge |
Trigger
[ Contiruous |
Connection mode
@ Online Gffine
Name Description  Author  Created
1/Job1 Basisiob Autor

16.12.2015  16.12.2015

Configure job
Changed || Image acausiton | Preprossssng | @ Calbratin | cCydetme |
Distance image Distanice world
- Ta
443.23px 2] |s0.00mm =
Scaiing factor
11.21 px/mm 0,09 mm/px
Punkttesten |

[Hep | Resdt | sttstcs |

Home || pev || mext | it

< | >

[ mew || wad |[ sae || odee || ockwal |

Mode: Config | Name: Vision Sensor | Activejob: 1, Jobl

Cycle tme: {n/a) :F\ash: uskaw.wB:xzuvzu]:u pouT @ @ @ @ @ @

Fig. 53: Calibration method, "Scaling"

Example: Determination of distance between two objects in mm.

Parameter Scaling

Parameter

Function

Distance image

Distance in image in pixel (px), by graphical or numerical input

Distance world

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

Scaling factor

From above mentioned settings "Distance image" and "Distance world"
resulting scaling factor e.g.. [X] px/mm or. [y] mm/px

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

Punkt testen of known points / dimensions around the image to confirm satisfactory
setting of the scaling factor.
VAR Go to next / previous step
Note:
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Please take care that the optical axis of the sensor is aligned perpendicularly to the measurement 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 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. World
coordinates are not absolute. The coordinate values refer to the principal point in left, upper corner or
the field of view. Beside coordinates, distances are also calculated in world frame.

This kind of calibration is suitable for standard lenses, integrated or C-mount. However it’s not suitable
for telecentric lenses.

4.6.1.6.2 Calibration, Point pair list

The calibration method "Point pair list" serves absolute determination of positions in world coordinates
(e.g. mm).

Next topic: Calibration, Calibration plate (Page 76)

= B R
Fle Vew Optons Hep
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o Hep | Resut | Stafistics |
[ Job J
Algnment
Detecor ]
output
Result
Start sensor
Trigger [Image upciate
[ Singe
Trigger |
[ Contiruous |
Connection mode
= Play == — =
@ = a Y
& Online Offine - J[ee L+ Home  |[ Prev |[ mew  |[ Pt
Configure job
Name Description Author Created  Changed Image acquisition ] Preprocessing | ¥ Caloration Cyde time 2
1 |Programme1 Programme par.. Auteur 15122015 15.12.2015
Image X Image ¥ World X World Y Method |
11307.85px 444,39 px 20.00mm 50.00mm | ——
2 75642 px 292.46 px 50,00 mm 20,00 mm —
337166 px 80142 px 20,00 mm 110,00 mm Test point
4|972.15px 603.92px 110.00mm 100.00 mm
5 612.65px 554,54 px 50,00 mm 80,00 mm
| |
[ mew J[ toad J[ swe |[ Deete || oeetear ||
Mode: Config | Name: visionsensor | Active job: 1, Programme 1 | Cydetime: () | Flash: .4k8/aeme [xovero oor @ @D O O @ O

Fig. 54: Calibration, Point pair list

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

(e.g. robot coordinate system)
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Motivation / Benefit

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!

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

Fig. 55: Position of part to pick directly in robot coordinate system!

Sequence calibration via point pair list

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

. Select calibration model (-with/without correction of lens distortion), and - if necessary - set z-offset..
2. Select line | inlist box "point pair list".

3. Place calibration part (preferably flat, symmetric, e.g. similar plain washer) at exactly known world
coordinate (e.g. with robot).

4. Place graphically the corresponding crosshair in the 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 calibration part. This way
the center of gravity of the calibration part is automatically determined.

Preferably use point symmetric calibration parts, as then the center of gravity is independent from
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orientation. With calibration parts which are not point symmetric please take care for always same

orientation. (not available with color sensors)
Result: Values of image coordinates in pixel "Image X" and "Image Y" are automatically set in line "n".

5. 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).

6. Repeat steps 2-5 as long 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:Calibration via interface commands (Page 74)

Parameter Point pair list

Values in point list

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

Or: use "Snap- Function", that means: right click somewhere 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 this values can be taken from the robot
controller when placing the calibration part in the field of view.

Calibration parameter

Calibration model:

With or without correction of lens distortion.

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 70)

A Add or delete one line / point. Delete affects the highlighted line.
. A test point can be set in the image, whose world coordinate values for
Test point . . . .
test and control purposes are displayed in the Test point window.
VRS Go to next / previous step
Note:

The sensor can be mounted in any alignment / pose referred to 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.

This kind of calibration is suitable for standard lenses, integrated or C-mount. It’s not suitable for

telecentric lenses.
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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 minimum this
number of points false inputs (like x and y interchanged) can be found by high error values in dialog
"Calibraiton parameters" Calibration, Calibration parameter (Page 70), (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 position matches with calculated position) the
points are displayed in the following colors (only meaningful if minimum 6 points).

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

Color Significance

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

In case of 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 position
accuracy of point input in world frame.

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

In the dialogCalibration, Calibration parameter (Page 70) the devaiton values / errors: "Mean", "Min"imum
error and "Max"imum error are displayed. With this values the exact positon input of the existing points
can be optimised.

This calibration method serves beside the absolute coordinate values the orientation of the part to pick
also. (if Contour or Pattern matching is used as detector)

The result coordinate values of the part to pick are served from now on directly in the
coordinate system e.g. of the robot!

4.6.1.6.2.1 Calibration, Calibration parameter

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

This kind of calibration is suitable for standard lenses, integrated or C-mount. However it does not work
for telecentric lenses.

Next topic: Calibration via interface commands (Page 74)
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Calibration parameter

Calibration model

i Calibration with distortion

| 0.00

-

Parameter
Focus Kappa

12,000 mm

Pixel pitch

5,000 pm

Principal point / pixel
&40, 000 X
Image size

Translation of calibration object

-540. 000 mm

Rotation of calibration object

180,000

Deviation

Mean

-0.000

-512.000 mm

0,000 px 0,000

o

Offset calibration/measuremen level in Z-direction

5. 000 pm

| 512.000 px

1024.000

Max.

0.000 px

Fig. 56: Calibration, Calibration parameter

Parameter

Function

Calibration model:
Standard lens, with distortion

Correction of:
- Scaling, x and y separately

- Tilt angle against perpendicular view to the measurement plane

- Lens distortion

Input parameter

Offset calibration/measurement
level in 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.
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Parameter Function
The sign of the deviation results from the right hand world system
(thumb = x, index finger =y, middle finger = z, see below)
Note: The depth of focus of the sensor must cover the calibration
and the measurement plane. See also: Offset
calibration/measurement level in Z-direction (Page 72)
Focus of the lens

» Withintegrated lens: value of the built in lens
Focus o With C-Mount lens: Take value written on the used lens and type

in.

« Option: to check plausibility of e.g. z- value with below mentioned
"Translation of calibration object” no malfunction if not used.

Read only parameter)

Kappa Calculated kappa (distortion) value of the lens.
Calculated pitch / axial distance from pixel to pixel on the sensor chip.
Pixel pitch Reduction of resolution in tab "Image acquisition" effects this value.

Orrigin of coordinates/ pixel

Point where the optical axis penetrates the measurement plane in the
centre of the sensor chip, compared with the ideal centre point. This
values refer to left, upper corner in pixel.

Image size

Image size in pixel

Translation of calibration object

All three calculated values of translation of the calibration object. l.e.
in x-, y- and z-direction.

Rotation of calibration object

All three calculated values of rotation of the calibration object. |.e. the
angles: alpha, beta and gamma.

Deviation

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

Offset calibration/measurement level in Z-direction

Sign of "Z" value depending on the world coordinate system / "right hand world system" (thumb = x, index

finger =y, middle finger = z)

Page 72
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Fig. 57: Delta "D" / Z- Offset = negative! In case of: Z-to top, and calibration plane lower than

measurement plane!
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Fig. 58: Delta "D" / Z- Offset = positive! In case of: Z-to top, and calibration plane higher than

measurement plane!
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Fig. 60: Delta "D" / Z- Offset = negative! In case of: Z-to top, and calibration plane higher than
measurement plane!

4.6.1.6.2.2 Calibration via interface commands

There are specific interface commands for automated creation of a point pair list, e.g. for recalibration
with drift in production process or should the mounting of sensor or robot change.

In this case the calibraiton process can automatically be executed e.g. from the robot controller.

Example: In this example the used calibration object is a circular thin steel plate, which is detected by a
BLOB detector. This detector determines the centre of gravity of the round calibration part.

PLEASE NOTE :- For the correct function of the commands on the sensor the interface to the robot
controller (e.g. Ethernet) must be activated and the first two output values in the data string must be the
x- and y- value.

Sequence for automated (re-) calibration with interface commands via Point pair list.
Scenario:

I. Separate Job to detect calibration part (here"Job 1)

A Contour detector determines the centre of gravity of a circular calibration part.

The first and the second value transmit via the Ethernet data output are the x- and y- value of the centre
point of the round part.

Screenshot....?
2. Job which should be calibrated (here "Job2")

Currently the sensor is running Job 2. Job/Calibration/Point pair list is set in the HMI, and the sensor was
started in this job.

Sequence / flow chart
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Calibration via Requests
(examples in ASCII)

'

Robot sends:
CalibrationClearData ,,CCD" (CCD)

'

Robot sends:
ChangeJob ,,CJB...“ (CJB001)
e
1]
Robot places calibration part in
calibration plane / FOV

'

Roboter sends:
Trigger: “TRG” (TRG)

'

Sensor determines position of calibration part in the
image, and stores this in internal pointpairlist as: Image X / Image Y

Robot sends: CalibrationAddPoint “CAP...”

and receives/checks Response on: Pass/Fail, Index, ...

'

In the pointlist (at pos. listindex) a new pointpair with
“Image X, Image Y, World X, World Y” is stored

NO

Desired number of
point pairs achieved?

Roboter sends:
ChangeJob ,,CJB...“ (CJB002)

Robot sends: CalibrationCalibrate “CCL..."”
(CCL1; 1= store pointpairlist permanent),
and receives/checks Response on: Pass/Fail, Index, ...

'

Calibration is generated with
new Pointpairlist

Fig. 61: Automated sequence of calibration via Point pair list

For detailed telegram format see: Serial Communication ASCII (Page 316) ; Serial communication
BINARY (Page 338)

Additionally to the used telegrams "Trigger / TRG", "Calibration Add Point / CAP" and "Calibration
Calibrate / CCL" the following telegrams are available for calibration.

- "Calibration Clear Data / CCD": Reset of all values of the Point pair list.

- "Calibration Validate / CVL": Validation of calibration. Does not effect the current calibration.

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016
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4.6.1.6.3 Calibration, Calibration plate
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The calibration method "Calibration plate” 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!

Next topic: Parameters Cycle time (Page 79)
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Trigger
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‘Configure job

Name Description  Author  Created  Changed
1/Job1 Basisiob Autor 16.12.2015  16.12.2015

Image acquisiton | Pre-processing | @ Calbration | cydetine |
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Mode: Config | Name: Vision Sensor | Activejob: 1, Jobl Cycle time: (n/a)

Fig. 62: Calibration method, Calibration plate
Example: Determination of distances between two object in mm.

Sequence calibration via calibration plate

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

. Select calibration model (-with/without correction of lens distortion), and - if necessary - set z-offset..

2. Place the calibration plate that the field of view is completely covered (see also: (Page 77) (Page 77), and

(Page 78)

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

4. With a click to the button "Start Calibration" all visible points of the calibration plate are determined, all

detected are marked, and the calibration is calculated.

Parameter Calibration plate

Parameter Function

libration pl
Calibration plate selected. (see also: (Page 77) and (Page 78)

Here the used calibration plate (size and type / number of points) is

Calibration parameter

Calibration model: with or without correction of lens ditortion.
If given, here the z-offset between calibration and measurement plane can

Page 76
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Parameter Function

be set.
Also different read only paremters, as well as deviation parameters are
shown in this dialog (see also: Calibration, Calibration parameter (Page 70)

Calibration is started. All visible points of tht calibration plate are

Start Calibration ] ] o
determined, all detected are marked, and calibration is calculated.

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

Test point
P test and control purposes are displayed in the Test point window.
RV Go to next / previous step
Note:

The sensor can be mounted in any alignment / pose referred to 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.

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

This kind of calibration is suitable for standard lenses, integrated or C-mount. It’s not suitable for
telecentric lenses.

Advices for the usage of calibration plates

¢ The calibration plate must be clean and plain.

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

o The entire field of view must be covered by the calibration plate. Anyway, for a successful, precise
calibraiton it’s not necessary that the whole plate / all points of the plate are visible. It is sufficient if
approximately a quarter of the plate is visible like shown below (always including the center of the
plate with the pattern of points with smaller black point in their center).

« Calibration does work correct only if focus and position of the sensor does not change in relation to
the measurement plane.
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15x13,50mm x 37.9mm

Fig. 63: Calibration plate, red = minimum field of view, minimum two of the blue regions must be visible.

Fig. 64: Calibration plate, detail with smaller black points in the center (see above: blue regions).

¢ The diameter of a white circle should be minimum 20 pixel.

Types / sizes of calibration plates

Sizes of calibration plates Number of points
50mm x 50mm I5x13
[00mm x 100mm I5x13
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200mm x 200mm

I5x13

In the installation folder: Festo/SBS Vision Sensor/Documentation/... the available calibration 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 |

ong edge of the plate must correspond exactly to the number in the name of the plate.

4.6.1.7 Parameters Cycle time

In tab Cycle time t

he timing conditions of the SBS can be defined.

Next topic:Alignment (Page 80)

Parameter

Function and possibilities

Max. cycle time

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) Maximum
processing time per image interrupts a job after a defined time. The result of a cycle
after a timeout is always "not o.k". 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
outputs. If this cycle time should be limited (e.g. if the machine cycle should not be
exceeded) this function can be used. The result of all detectors which are not
processed/ 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 met a 100% exactly, and it may last a few milliseconds longer till the job
is interrupted.

It’s recommended to test the real cycle time and to choose a value for this parameter
which is a bit smaller / shorter.

Max.
processing
time per image

Maximum duration of one evaluation inside a cycle including image capturing.

Min. processing
time per image

Minimum duration of one evaluation inside cycle including image capturing. Minimum
processing time blocks trigger signals which are coming before the minimum
processing time was reached.

Number of
images (max.)

Maximum number of image capturings, which are processed after one trigger, if the
stop criteria is not fulfilled. The stop criteria is the "Overall job result" (access via
Output/Digital output)

LED-Power

This value is calculated automatically. Standard Value is 100%. LED-power may be
reduced, if shutter time is quite long and minimum job time is quite short, 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 10 bigger than shutter time.
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If “Auto” is selected the minimum cycle time is automatically adjusted in the way that
the LED-power is 100%

Auto

Image acquisiﬁ:FW_Pre-processing | Calibration Cyde time i

Max. cyde time

e (o |2
[3000ms [+ | Active

Max. processing time per image

¢ [250ms [+ Active
Min.processing time per image e LED power
- 1
| | 25ms |-$| | Auto 0%
Mumber of images (max.) -
£ ]

Fig. 65: Tab Job / Cycle time

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 purpose.

Next topic: Selection and configuration of an alignment detector (Page 81)
Mode of function of an alignment detector

An alignment detector is a tracking coordinate system, which is anchored to one selected characteristic.
All subsequently defined detectors are aligned in relation to this coordinate system. Maximum one
alignment detector can be defined for each job.

For information to the meaning and adjustment of the different frames see chap.
Search and parameter zones

As alignment requires an extra calculation step, it should only be used if required by the application.
Application example:

Alignment of an entire part using two edge detectors, i.e. here the top left-hand corner of the part is
detected. Now contrast detectors can find and check features in relation to the position of the part.
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4.6.2.1 Selection and configuration of an alignment detector
Select alignment detector:

I. Click on the button "Alignment".

2. Select a detection method in the configuration window “Method’:

Next topic: Alignment detector Pattern matching (Page 83)

The following three detectors are available for alignment:

Detection . L. .
Description, Selection
method
None Alignment deactivated
Detection of any pattern
Pattern matching can be used preferably if:
Pattern . . .
cchi e There are only marginal edges, parallel to axis or with strong contrast, but zones
matching

with grey pattern in the image.

Pattern matching cannot be used if there is an angular deviation / rotation of the part.

Edge detection | » aoffset of the position occurs just in X- and/ or Y- direction

Detection of horizontal and/or vertical edges
The detection of edge should be used if:

o there are edges with strong contrast, parallel to the axis

Edge detection is, if above mentioned criteria are fulfilled a very quick method of
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alignment.
Edge detection cannot be used if there is an angular deviation / rotation of the part.

Detection of contours and edges at any angle

Contour detection must always be used if:
Contour

detection « there can be a 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:

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

2. Configure the alignment detector in the tab Parameters.

4.6.2.2 Alignment Pattern matching

This alignment detector is suitable for the detection of any patterns, even without clear edges and
contours.

Color channel (Page 133)

Alignment detector Pattern matching (Page 83)

4.6.2.2.1 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

" Color chanel | Grey |
Color model
|reB |
Color channel
@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 67: Color channel

Page 82 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual I ES I D

Parameter Function

Color models:

RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Selection of a color filter. Non selected colors will not be used in the resulting
grey image which is processed by the detector.

Color model

Color channel

4.6.2.2.2 Alignment detector Pattern matching

Next topic: Alignment detector Edge detector (Page 85)

Settings in Parameters tab:

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 edit ROl there can be masked out parts of the search area. The parts which are not
Edit pattern  |relevant for this examination can be painted out like using an eraser. Masks can also be
inverted, means that parts which are interesting can be marked.

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..

Parameters |__R;u-lt;ﬂ‘s;tq\

Threshold .

sSssE vn © =

Accurate - - --- fast o |

[4 = |
i*:
E!
| eatatem | [ |
r | Active job: 1, Job1 Cyde time: {n/a) Flash: 54.0kB - | %:0Y:0 L0 | DOUT @ @ @ @ @ @

Fig. 68: Alignment detector, Pattern matching

4.6.2.2.3 Result offset

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

Settings in Result pose tab:
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Parameters |Functions

None Automatically determined centre of (Region Of Interest)

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

o X: Offset in X- direction (ref. ROl centre)
o Y:Offsetin Y- direction (ref. ROl centre)
« Angle: angle offset (ref. ROl orientation)

Offset

| Parameters | Resultpose |

% ROI center
Any position
E_J_FFset k4
0.00px [T
Offsety
[0.00px [
[_J_FFset angle
000 [T

Fig. 69: Result pose

4.6.2.3 Alignment Edge detector

This alignment detector determines characteristics using edge detection (in X and Y axis). It is ideal for
the detection of horizontal and vertical edges and thus for the resulting point of intersection.

To detect edges at any angle, it’s recommended using the contour detector.
Color channel (Page 133)

Alignment detector Edge detector (Page 85)

4.6.2.3.1 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale

- Color chip + Color detector: Display always colored
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- Color chip + Object detector: Monochrome image, display depending on selected color model and color

channel
Color channel | Grey
Calor model
|RGB
Color channel
@ Gray Yellow
Red Cyan
Green

Magenta

Blue

| 4>

Fig. 70: Color channel

Parameter Function
Color models:
Color model RGB, Color model RGB (Page 207)

HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Color channel

Selection of a color filter. Non selected colors will not be used in the resulting

grey image which is processed by the detector-.

4.6.2.3.2 Alignment detector Edge detector

Next topic: Detectors (Page 90)

Settings in Parameters tab:

Parameters |Functions and setting possibilities
. Here it is determined whether to use two detectors "horizontal and vertical”, or just
Detection o , W o . . . .
one i.e. "only horizontal" or "only vertical’, i.e. the object is only sought in one direction.
Edge Edge strength / contrast above which an edge should be detected as an edge
strengthX/Y 3 & 3 g
X/Y transition |Selection between light-dark or dark-light transition
Filter for smoothing rough edges or suppressing fine lines such as e.g. scratches.
Smoothing Blurred edges can be detected with a higher score using a higher sigma value.
Scratches etc. can be masked through higher sigma values.
Search
H . n -> . " "o -> \J n -> " n -> L
direction X/Y Set search direction "left -> right" / "right -> left" or "down -> up" / "up -> down".
Number of parallel search stripes into which the width of the search zone is to be
Number of - L . . : . o
. divided. Edge detection is carried out in each search stripe and the first edge is decisive.
search stripes . . . : .
/Y The greater the number of search stripes, the quicker the first edge will be found. (Finer
detection - longer execution time).
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Optimisation

Execution speed:

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!)

Robust detection:

If edges blurred: increase smoothing value

Interfering edges such as scratches are detected: increase switching threshold or / and smoothing value
Edge not vertical to search direction: increase search stripes

Effect of ,,Number search stripes”

Number search stripes represents in how many search stripes the width of the search area is divided.
Edge detection is processed in each search stripe over the whole width. The first edge which is detected
of all search stripes is the overall result of all search stripes. By increasing the number of search stripes
it’s assured that the first edge is found in the whole search area.

By increasing search stripes it may happen, that the found edge strength fluctuates. E.g. if only the half
width of the search area is covered with an edge. The cause is that the first — not the strongest — edge is
detected which is above the threshold.

Further informations to edge detection see chapter: Further explanations to Edge detector (alignment)
(Page 361)

—
Parameters |
Search order Horizontal Vertical
TS
|Horizontzl and vertical ¥ | | Edge strength _ Transition Edge strength _ Transiton

121 [Light > dark 3| 2] [oht »dark | 3]

Smoothing ge select Smoothing

Mumber search stripes Mumber search stripes

[

Fig. 71: Alignment, Edge detection

4.6.2.4 Alignment Contour detection

This alignment detector is ideal for the detection of contours with edges at any angle.

4.6.2.4.1 Color channel

Selection of color model and color components for the grey image used by the detector.

The display of the image depends on the image chip and the selected detector.
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A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

" Color chamnel | Grey |
Color model
e 3]
Color channel
® Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 72: Color channel

Parameter Function

Color models:

RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Selection of a color filter. Non selected colors will not be used in the resulting
grey image which is processed by the detector.

Color model

Color channel

4.6.2.4.2 Alignment detector Contour detection
Next Topic: Detectors (Page 90)

Settings in parameter tab:

Parameters |Functions and setting possibilities

Switchin _ .
& |Zone for the required concordance of the found contour with the taught contour
threshold
Angular . . . .
g Angular zone in which search is carried out
zone

Increment |Increment in ° of the search across the selected angular zone (If the angular zone and
(angle) increment are set to 0, the detector only searches for non-rotated objects)

Min.

contrast Minimum contrast required with taught model for an edge to be accepted as one.
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pattern
Min.
contrast Minimum contrast required in current image for an edge to be accepted as one.
image
Edit By edit ROI there can be masked out parts of the search area. The parts which are not
contour relevant for this examination can be painted out like using an eraser. Masks can also be
ontou
inverted, means that parts which are interesting can be marked.
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..

Contour | Angle | Scaling | Speed ] Result offset ]

Threshald Contour
[ a |
e 00 [ (o0 [3]
Min. conirast pattern —
" -|: | 100 i:—| «'| Auto
Min. conirast image =
1 | 20 (2 ¥l Auto

Position contral

of %]

Editcontc:LLi T |

de time: (nfa)

. Flash: 322,7kB [ — I X:0Y:0 L0 . DouT @ @ @ @ @ @

Fig. 73: Alignment detector, contour detector

4.6.2.4.3 Speed

Via the here adjustable parameters the execution time can be influenced. The search is processed either
less detailed, that means stopped earlier = quicker, or it’s processed more detailed, that means search

lasts longer = slower.

Settings in tab Speed

Parameters Functions

« High value: early rejection = quicker = riskier
Accordance level o .
o Small value: late rejection = slower = less risky

In case of false results this value can be decreased.

Candidates with score less than indicated will already be rejected during search.

Number of search levels / Coarsening levels.

Search levels  Higher value: faster = riskier (overlook candidates)

o Smaller value: slower = less risky (all candidates)

¢ Auto = automatic selection
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| Parameters | Speed | Result pose |

Accordance level

c ] ) [s000 [4]

Search levels S

e 1l ) (5 2 [ Auto
Fig. 74: Speed

4.6.2.4.4 Result offset

FESTO

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

Settings in Result pose tab:

Parameters |[Functions

None Automatically determined centre of (Region Of Interest)

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

Offset o X:Offset in X- direction (ref. ROI centre)
¢ Y:Offsetin Y- direction (ref. ROl centre)
« Angle: angle offset (ref. ROl orientation)

| Parameters | Result pose |

@ ROI center
Any position
C_JFFSF-_t X
[0.00px [3]
Offsety
[0.00px [T
C_JFFset angle 5
l0.00° [

Fig. 75: Result pose
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4.6.3 Detectors

Each job contains one or several inspection steps (detectors), which you can define here.
With the very first selection of the step “Detector” 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/drawings of current detector only", all
drawings on the screen can be deactivated with the exception of the detector currently being processed.

Next topic: Creating and adjusting detectors (Page 90)

For information to the meaning and adjustment of the different frames see chap. Search
and parameter zones

I =lofx|

File  Options Yiew Help

dod@-cellB o 2

Setup————————————————
Aligrment
vome |[ pev  |[ New |[ et |
Output Digital outputs / Logic B
. o - In this tab, you define the switching
T New debect 2(x|| behaviourand logical connection of the
from settings in tab [0 mapping.
I—"—-<>1 Arallable detector types L e
Detector type Bettint extension over the serial interface.
Trigger Image update: 1 o Patmmmatching  Lacate obect by greyscalz patiem Selecting combination of detectors for
an output:
2 (7 Contour Locate object by object contours
Trigger For zach pin (autput} there are the fallwoing
3 P contrast Verify contrast in specified region possibilities:
Connection mods - 4 | &8 Brightriess Verify brightness in specified region Owerall job result Mo physical output, effect:
wart 1 otal cacult for thic 1T
‘ Ozl ® il ‘ ) (FE s @ Grey verify arey levelin specified regian [l [ 3
Detector
Detector name Result Detector type | [Freecnad
i ] :E]
1 |Detectort ° Brightress -m 85,25 |21 [ 100,00 T
2 |Detector2 @ Brichtriess
Search region
Rectangls Z
Edit search region | || Owerlay search region
[ Hews ] [ Copy ] [ Reset ] [ Delete ] [ Delete ]
‘ Made: | Mame: | Activejob: 1)Jobi | Cycle time: (nfa) | Flash: 0.4 kB { 40,3 MB: | |><:nv:m:n ‘ \ ot @ @ @ Q@ Q@ Q ‘

Fig. 76: Detector list for selection (here Object sensor)

4.6.3.1 Creating and adjusting detectors
Types of detector:

o Detector Pattern matching (Page 92)

¢ Detector Contour (Page 101)

e Contrast detector (Page 109)

« Brightness detector (Page 117)

o Grey detector (Page | 13)

o Detector BLOB, Introduction (Page 120)
o Detector Caliper (Page 133)

o Barcode detector. (Page 136)

¢ 2D Code detector (Page 144)
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o Detector OCR (Page 152)

o Detector Color area, Color select (Page 166)

o Detector Color list (Page 169)

o Detector Color value (Page 164)

Create new detector:

I. Click on “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. Edit the name of the detector with a double click on "Name"

Configure detector:

|. Activate the detector in the selection list.

Graphically define the appropriate search and parameter zone on the image.

3. Configure the detector by entering/adjusting the parameters in the Parameters /General 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*
A list occurs, mark all desired destination detectors. (To select several press “Ctrl” key)
Click “Copy” to confirm
Reset Resets parameters and search and parameter zones of selected detector to standard values
Delete  |Deletes the selected detector
Delete all |Deletes all the detectors in the list

Information:

"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.

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/drawings of current detector only", all
drawings on the screen can be deactivated with the exception of the detector currently being processed.
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4.6.3.2 Selecting a suitable detector

Next topic: Detector Pattern matching (Page 92)

The following detectors are available in Vision Sensor Configuration Studio

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
Grey level Evaluation of grey values in selected search zone
BLOB Count and evaluate objects

Caliper Distance between edges

Barcode Barcode reading |D Codes (Code reader)

2D- Code Data code reading 2D Codes (Code reader)

Optical Character Reader (OCR)

Optical character reading (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)

4.6.3.3 Detector Pattern matching

This detector is suitable for the detection of patterns of any shape, even without distinctive edges or

contours.

Page 92
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Fig. 77: Detector Pattern matching

Next topic: Detector Contour (Page 101)

Result offset (Page 107)

Creating and adjusting detectors (Page 90)

Pattern matching application (Page 95)

4.6.3.3.1 Settings in tab Basic:

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 activated,
check the position frame is shown in blue (either rectangular or elliptic).
Pattern Shows the taught pattern = contents of the red frame
By the mask there can be masked out regions of the search area. The regions which are
Edit pattern  |not relevant for this examination can be painted out like using an eraser. Masks can also
be inverted, means that regions which are interesting can be marked.
Lock Lock / Unlock Pattern: In locked status the taugth pattern is protected against
oc . . e . e .
(unintentional / accidential) changing. by e.g. modification of the teach region. Unlock to
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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) only as large as necessary: Attention: The search area marks
the area where the centre point of the pattern is searched!

o Reduce resolution to QVGA instead of VGA (Attention: Global parameter, affects all detectors!)

e Set “accurate —fast” to fast

Robust pattern detection:

Search zone for position (yellow frame) sufficiently large?

Reduce search levels

Distinctive grey value pattern?, re-teach if necessary

« If found at wrong 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 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

" Color charrel | _Grey |
Color model
e 3]
Color channel
@ Gray Yelow
Red Cyan
Green Magenta

Blue

Fig. 78: Color channel
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Parameter Function

Color models:

RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Selection of a color filter. Non selected colors will not be used in the resulting
grey image which is processed by the detector-.

Color model

Color channel

4.6.3.3.3 Result offset

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

Settings in Result pose tab:

Parameters |Functions

None Automatically determined centre of (Region Of Interest)

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

o X: Offset in X- direction (ref. ROl centre)
o Y:Offsetin Y- direction (ref. ROl centre)
o Angle: angle offset (ref. ROl orientation)

Offset

Parameters Result pose |

@ ROI center
Any position
L':J_Ffset X
0.00px [T
D_ffset L -
[0.00px [T
L':l_FFset angle
o.00° %]

Fig. 79: Result pose

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%)

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016 Page 95



FES I D Vision Sensor Manual

=10l |

Doda-mal@o 2

Job

[ Resue |

[ wome [ mev || met || e |

Digital outputs / Logic E
In this tab, you define the switching
behaviour and logical connection of the
digital outputs. Number of outputs depends
from settings in tab 10 mapping.
additionally there can be connectzd an 10-
extension over the serial interface

- Trigger/Image update

Single |
Trigger 2 For each pin (sutput) there are the follwaing
Continuous possibilities :
~ Connection mode - el L] I+

Qverall job result Mo physical autput, effects

s offinn = r— T N A HMWM%E

Detector
Detector name Result Detector type T Pattern

1 Detectarl ° Brightness —(—] |s0,00 @ mn,nn E

2 outiz ° Grey

3 | Outi3 ° Contrast Acclrale e [ =

L B
4 OutiH ° Contour
5 | outls ° Fattern matching Position
off =
Edit pattern

[ mew || copy |[ Resst || oDekte | Deleted |
| Made: | name: | Active job: 1020b1 | Cycle time: (nja) | Flash: 2,248/ 40.3M8 | [x0vi0LO ot @ @ @ @ Q@ Q|

Fig. 80: Pattern matching, application example, positive result.
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Fig. 81: 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 the result gets negative. With the function
pattern matching the detection is made by the grey values of the pixels at the corresponding position in
the image. As here the inner, shiny and therefore bright region does not exist, and instead of this the grey

Page 96 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual I ES I D

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 also 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 made 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 feature regions
>> relevant pattern gets more significant, etc.)

By Teach the pattern inside the red frame 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 SBS 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 part is in correct orientation in feeding application.

Example:

The following pattern was taught:

+

Fig. 82: 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 offset in X or Y direction and not rotated.

Fig. 83: 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 results are supplied
according to the setting of the threshold value (degree of concordance).

& T %

Fig. 84: 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.
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Fig. 85: Pattern, rotation

4.6.3.3.5 Function: Mask

With function ,,Mask* 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 shall not be considered, but all defects in the surface of the
object are relevant. In this example only the not marked regions inside the ROI of the detector are
relevant. The yellow masked regions are no longer relevant for the evaluation.

2] =

A
— \

“ o °
Display

&
|
Fig. 86: 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
Addall Adds all pixels
Remove all Removes all pixels
Invert all Inverts all pixels
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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. This 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

Detector type Necessary setting to use the function ,,Mask‘

Pattern matching, Contour Generally possible with ,,Edit pattern”

Contrast, Brightness, Grey, BLOB, Color

. Search region ,,Free shape*
value, Color area, Color list glon 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. If with shape Circle or Rectangle, which can be rotated also by picking and moving the
tip of the arrow, 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 any geometry can be designed for a search area.
To design the search area the cursor can be set to a square, circle or line of any size.

In the following examples the creation of a masked search region is shown.
Example I,
Logo with relevant zones.

1

Fig. 87: Mask pattern 2

Created by one adding and one removing circle in front of the before reset mask.
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Fig. 88: 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.

Fig. 89: BLOB without function Mask, with a BLOB detector the surface defects and the outer and inner
contour lines are detected.
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Fig. 90: Function Mask: masking contour lines which shall not be considered

Fig. 91: BLOB with function Mask, only surface defects are detected, all contour lines are not relevant as
they are masked now.

4.6.3.4 Detector Contour

This detector is suitable for detection of samples from edges at any angle.
Next Topic:Contrast detector (Page 109)

Settings in Scaling tab: (Page 106)

Settings in Angle tab: (Page 105)
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Speed (Page 107)

Result offset (Page 107)
Contour application: (Page 108)
Function: Mask (Page 98)

The contours of an object in the s

Vision Sensor Manual

earch area are taught and stored in the sensor. In Run mode the sensor

searches the position 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.

Mode: Config | Name: Simulator | Active job: 1, Jobl

SensoConfig - Object =B8] ®
Fle View Options Help
fodd-del dEQ ?
Setup Help | Resut | sttistcs |
[ Job | o
= . = Detector Contour 1
Alignment |
This dstsctor is suitabla for datsction of |
T oemem ) samples from edges at any angle.
= Next Topic:Contrast detector
( Output ]
Settings in Scaling tab:
[ Result | T )
= Settings in Angle tab:
1§ Contour application:
Function: Mask
Tha contours of an objact in the search aras
are taught and stered in the senseor In Run
e ot Lt mods the sensor s=arches the position of
igger/image Lpd the best fit with the taught contour If the fit
i< higher than the selected threshold the
s result is positive. Tha function contour
9ge detection can work incomplete 360° angular
detection mode. So the object can be
rotated in any angle. The angular settings ||
Connection mode must be set accordingly: -
— — I [ pay || | 3
i | < Play > t |/
Orline ® off izl s | i Nlapay [l ] ) )
o e [l J#]+] [ Home || v |[ mext [[ punt
Configure detectors and regions
Detector name Detector type Contour | Angle | Scaing | Speed | Resutoffset |
1 Detektor1 @ Pattern matching Fiaheid Gt
2 Detekorz . contour |s000 3] w000 |3 HE
3 Detektor 3 @ Erightness W0 ritract et
4 Detektors. @ Calper ™ [wo ¥ Auto
Min. contrast image
. B | ¥ Ao
Position control -
I p EG Z Editcontorr | | G
| mew || copy || Reset || opelete || Deleteal | e

| cydetme: ()

Flash: 322.7k8/— | x:0Y:01:0 | DOUT @ @ @ @ @ @

Fig. 92: Detector contour, tab contour

The in the below, right corner in pale blue shown edges (high contrast changes in the image) have been

identified and drawn because of the before made parameter settings. The found edges / contour can be
influenced by changing these parameters, or by the function “Edit contour”. The SBS now searches this
contour in the search area (yellow frame).

4.6.3.4.1 Settings in tab contour:
Parameters Functions
Threshold Zone for required concordance of found contour with taught contour.
Min/Max

Min. contrast
pattern

Minimum co

ntrast required with taught model for an edge to be detected as one.

Min. contrast

) Minimum co
image

ntrast required in current image for an edge to be accepted as one.
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Position check

Checks whether the sample found is in the right position.

If position check is activated, the authorised zone for the position of the found
parameter is shown in a blue frame (either rectangular or elliptic). The centre
(green cross) of the parameter found must be situated inside the blue frame.

Pattern

Taught sample with display of the edges found

Edit contour

By edit contour 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 eraser. Masks
can also be inverted, means that parts which are interesting can be marked. S. also
chap.

Lock

Lock / Unlock Pattern: In locked status the taugth pattern is protected against
(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:

Execution speed:

o Search zone for position (yellow frame) only as large as necessary. Please note: The contour is found
as long as the centre 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 detectors!)

o Set “accurate —fast” to fast

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

display.

e Increase value “Min. contrast Image”.

o Especially in case of alignment: Use alternate reference pattern. E.g. with higher contrast, that “Min.
contrast pattern” and Min. contrast image” 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)

o Set “accurate —fast” to accurate

o Are there some and overlapping objects in the image?

« Distinctive edges available?, re-teach if necessary
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« “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 contour lines shown:
increase “Min. contrast pattern”.

o “Min. contrast image” set to a suitable value for the current image? If the current image(s) do have a
higher / lower contrast than the taught reference image /pattern please increase / decrease the value
of “Min. contrast image” accordingly.

« Inthe 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 pattern”.

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

’

o 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”.

4.6.3.4.2 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

" Color chamrel | erey |
Color model
|ReB 2
Color channel
@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 93: Color channel

Parameter Function

Color models:

RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Color model
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Color channel

grey image which is processed by the detector.

Selection of a color filter. Non selected colors will not be used in the resulting

4.6.3.4.3 Function: Edit contour

s. chap.: Detector Pattern matching Function: Mask

4.6.3.4.4 Settings in Angle tab:
Detector Contour (Page 101)

Settings in Scaling tab: (Page 106)

Speed (Page 107)

Result offset (Page 107)

Contour application: (Page 108)

Function: Mask (Page 98)

Parameters Functions

Angle range Angle range in which search is carried out

Angle step Step width / sensitivity of search throughout the selected angle rangein °

| Contour Angle | Scaling ] Speed i Result offset |
Angle range
@D | 0000 [ (20000 [T BE

Angle step g ¥
[ (e [ A

de time: (n/a) I Flash: 107.8kB [ — . ¥:0 Y0 I:0 I DouUT a2 @ @ @ @ @

Fig. 94: Detector contour, tab angle

Angle, direction

The rotational direction of "Angle" is as follows:
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+90° AN

-180°

-90°

Fig. 95: Rotational direction of Angle

4.6.3.4.5 Settings in Scaling tab:
Detector Contour (Page 101)

Settings in Angle tab: (Page 105)

Speed (Page 107)

Result offset (Page 107)

Contour application: (Page 108)

Function: Mask (Page 98)

Parameters Functions
Scale . : Lo
. Detection also of enlarged or reduced objects in a given scale range
min/max
Increment s
scale Sensitivity of search throughout the selected scale range

',_ Contour | Angle | Scaling | Speed | Result offset |
Scale range :
‘— I 100 E_:I l 100 i%

Scale step

(T |omw = ¥ Auto

ydle time:  (n/a) | Fiash: 17848/ — |xovo1o pour @ @ B O @ O

Fig. 96: Detector contour, Scaling tab
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4.6.3.4.6 Speed

Via the here adjustable parameters the execution time can be influenced. The search is processed either
less detailed, that means stopped earlier = quicker, or it’s processed more detailed, that means search
lasts longer = slower.

Settings in tab Speed

Parameters Functions

Candidates with score less than indicated will already be rejected during search.

« High value: early rejection = quicker = riskier
Accordance level o ]
o Small value: late rejection = slower = less risky

In case of false results this value can be decreased.

Number of search levels / Coarsening levels.

Search levels o Higher value: faster = riskier (overlook candidates)

o Smaller value: slower = less risky (all candidates)

o Auto = automatic selection

Parameters Speed | Result pose

Accordance level

( I ) |s0.00 P

Search levels ) .

( 1l ) |5 2 [ Auto
Fig. 97: Speed

4.6.3.4.7 Result offset

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

Settings in Result pose tab:

Parameters |Functions

None Automatically determined centre of (Region Of Interest)

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

o X: Offset in X- direction (ref. ROl centre)
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¢ Y:Offsetin Y- direction (ref. ROl centre)
o Angle: angle offset (ref. ROl orientation)

Parameters Result pose

(@ ROI center

Any position
Offset X
[ 0.00 px i%
Offset Y
0.00px =
Offset angle

[n.unﬁ i%

b

Fig. 98: Result pose

4.6.3.4.8 Contour application:

The visible edges / contour of metal contact mounted in a black plastic housing are taught as the reference
contour. In this way the presence and the correct mounting of the contact is checked.

SensoConfig - Object = &8 ®

Fie View Options Help

rdd-gelle@p 2

Output
Result

Trigger/Image update

Single
Trigger
Continuous

W e

Setup
T |
Jol -
Detector Contour B
Alignment
This detector is suitable for detection of |
| Detector | samples from edges at any angle.

Next Topic:Contrast detector
Settings in Scaling tab:
Settings in Angle tab:
Contour application:
Function: Mask

The contours of an object in the search area
are taught and stored in the sensor. In Run
moade the sensor searches the position of
the best fit vith the taught contous If the fit
is higher than the select=d threshold the
result is positive. The function contour
detection can work incomplete 3607 angular
dataction mods. So the object can be

Connection mode

rotated in any angle. The angular settings
must be set accordingly.

s | =)0

O orline

w5 ] e

[ vome |[ prev |[ mext |[ ot

Configure detectors and regions
Detector name Detector type Contowr | Angle | Scaling | Speed | Resultoffset |

1 |Detektor 1 @ Pattern matching Threshold Gonboar
2 Detektorz 5 Contowr ae==E=() (200 || [10000 3|
3 | Detektor3 @ Brightness o, bt gt
4 |Detektord @ Caliper s | e T E: | Auto

Min. contrast image

e [ Y Fan

Position control

I o :
Edit conto

(vew ) coor J[ st ][ v [ oo | | )

Mode: CunﬁglName‘ Simulator | Active job 1, Job1 \ Clebme: fa) | Frash: 3727»@/—?:«0\«01‘0 | bour @ @ @ @ @ @

Fig. 99: Contour, application example, positive result

The found contour lines are displayed in the corner below right in pale blue. The contact is found reliably.
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Doda-mal@o 2

Job

[ Resue |

- Trigger/Image update

Single |
Continuous

Trigger

(] [

ome | [ 2)(x) :

- Connection mode -

@ Orline

FESTO

=10l |

pome [ ee || mes || e |

=

Detector Contour detection

This detector is suitable for detection of
samples from sdges at any angle. |

Angle tab
Sealing tab

Settings in Pattern:

Parameters Functions
Threshold Zone for required
Min/Max concordance of

found contour with
taught contour,

Minimum contrast
required with taught [+

Min. contrast
pattern

Configure detectors and regions

Scaing

Detectar

Pattern

Detector name Result Detector type T Contai
1 |Detectar! ° Brightness ) 5000 @ mn,nn E
2 ouitz L ey, 1, corkrast pattetn
3 outis ° Contrast o 3] ¥aue
4 Outil ° Contour Min. contrast image
5 2] [aue
Fasition
Off s Edit contour
[ mew || copy |[ Resst || oDekte | Deleted |
| Mode: | niame: | Active job: 1130b1 | Cycle time: (nis) | Flash: 1,848 /40.3M8 | |®i0Vi0 L0 ot @ @ @ @ Q@ Q|

Fig. 100: Contour, application example, negative result

If now the same contour check is made at a position of the object where the metal contact is missing, the
according edges / contour is not found. The detector gives a negative result.

4.6.3.5 Contrast detector
Next topic: Grey detector (Page |13)

Contrast application (Page I I1)

This detector determines the contrast in the selected search area. Therefore all pixels inside the search
area are evaluated with its grey 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% grey value “0” (= black) AND 50% grey value

“255” (=white)
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=10l x|
File Options Yiew Help
-
Dod@-28Ee @
- Setup. (=]
[ Job |
Alignment
pome [ ee || mes || e |
Detector |
Cutput Digital outputs / Logic E
[ Result | In this tab, you define the switching
behaviour and logical connection of the
Start sensor digital outputs. Numbsr of cutputs depends
=l from settings in tab 10 mapping.
= additionally there can be connected an 10-
i & extension over the serial interface
- Trigger/Image update 4 combination of detectors for
Snge | = o
Trigger For each pin (output) there are the follweing
| Continuous | = possibilities:
Cannection made Ul .10 ] D Overall job result No physical output, effectsE]
e Cuart toral caculr for
@ Online Offine [~ ] [zo0% <[+ i W > L) Gl dowect ot )
Configure detectors and regions
Detector
Detector name Result Detector type T
1 Detectarl ° Brightness () |s0,00 @ mn,nn E
2 | outilz ? Grey
3 outis ° Contrast e
Rectangle =
i search region | Owerlay search region
New || copy  |[ Resst || Deete | Deleted |
Made: | name: | Active job: 10Jobl | Cycletime: nfa | Flash: 0.3kB/40.3MB | [%:0V.0LOD o @ @ @ @ QO Q

Fig. 101: Detector Contrast

Settings in tab Contrast:

Parameters [Functions

Threshold

. Range of contrast accepted.
min/max

Shape of search region can be set as Rectangle, Circle or Free shape. In mode Free shape

Search region ) s :
g “Edit search region” is active.

With Edit search region there can be masked out parts of the search area. The parts

Edit search which are not relevant for this examination can be painted out like using an eraser.
region Masks can also be inverted, means that parts which are interesting can be marked. S. also
chap. Function: Mask

Overlay

, On- / Off of display of edited search region.
search region

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

4.6.3.5.1 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.
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- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

Calor channel Grey 1

Color model
|reB 3
Color channel
® Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 102: Color channel

Parameter Function

Color models:

RGB, Color model RGB (Page 207)
HSYV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Selection of a color filter. Non selected colors will not be used in the resulting
grey image which is processed by the detector-.

Color model

Color channel

4.6.3.5.2 Contrast application

Contrast detector (Page 109)

In the example the presence of a metal contact is checked with a contrast detector.
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FESTO

=10l
File Options View Help
pogd-2elEe ¢
- Setup QA
Job
— e — pome [ ee || mes || e |
E

Output
Result

Stark sensor

Digital outputs / Logic

In this tab, you define the switching
behaviour and logical connection of the
digital outputs. Number of outputs depends
- from settings in tab 10 mapping.
additionally there can be connectzd an 10-
i extension over the serial interface

- Trigger{Image update 4
Single |
Trigger
| Continuous | [
e o (] [

BT s Sl ]l o] L)

Configure detectors and regions

For each pin (output) there are the follweing
possibilities:

awerall jab result Mo physical output, effects

e covar sl a7

@ Orline Offine

Detectar

Detector name Result Detector type T

1 Detectarl ° Brightness () |s0,00 @ mn,nn E

2 outiz ° Grey

3 outi ° Contrast e

Rectangle &
Edit search region "] twerlay search region

[ mew || copy |[ Resst || oDekte | Deleted |

| Made: | name: | Active job: 10Jobl | Cycletime: nfa | Flash: 0.3k8/40.3M8 | [x0vi0LO loor @ @ @ @ @ Q@

Fig. 103: 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. As in this configuration contrast is pretty high the contrast detector delivers a high
score, and in combination with alignment the whole job works reliably.

=10l
File Options View Help
pogd-2 MBS ¢
Setup
b
e — Home |[ pev || mea [ et |
[+]

Qutput
Result
Start sensor

- Trigger/Image update

Single |
Trigger
| Continuous |

Digital outputs / Logic

In this tah, you define the switching
behaviour and logical connection of the
digital outputs. Number of outputs depends
fram settings in tab 10 mapping.
Additionally there can be connected an 10-
extensian over the serial interface

For gach pin (output) there are the follweing

o possibilities:

Ccomeconmose 10 ] ) Overall job result Mo physical output, effectt
& Online Gifine (-] [zo0% sl i H7 S | [ O R N )
Configure detectors and regions

Detector

Detector name Result Detector type T

1 Detectorl ° Brightness sy [s0,00 'Z], woo,00 | 5| I

2 | outiz ° Grey

3 ot ° Contrast S

Rectangle z
Edit search region ] twerlay search region

[ mew || copy  |[ Resst || Debte | Delsted |
| Made: | Name: | Active job: 1|Job1 | Cycletime: n/a | Flashi 0.3k /40.3M8 | |®i0Vi0 L0 ot @ @ @ @ Q@ Q|

Fig. 104: Contrast, application example, negative result
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If the same detector is placed now at a position where the metal contact is missing it leads 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 their amount and their intensity / brightness.

The position of the bright or dark pixels is not relevant.

- i - -

Fig. 105: Contrast examples

100%

Evaluation method Contrast
Pattern bar graph
<10%
|| I
l —
|
<10%
N o |

Fig. 106: Contrast explanation

4.6.3.6 Grey detector
Next topic. Brightness detector (Page 117)
Grey level application (Page | I5)

At this detector in the first step the range of accepted grey 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 grey value
inside the definition made in step |, is defined with the parameter “Threshold” to achieve a positive result.

By the respective invert function all possible combinations can be defined, also those where the relevant
grey 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 colour as an aid to select pixels / regions,
which have a grey value inside (valid pixels), or outside (invalid pixels) the range set in,,Grey level*. In this
way pixels which are not covered with the settings / range of grey values can be detected very easily.
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4.6.3.6.1 Settings in tab Grey:

Parameters [Functions

Grey level

min/max Range of grey values that are to be accepted

ThreshOId Percentage of the area, which must be in the selected grey value range
min/max

Shape of search region can be set as Rectangle, Circle or Free shape. In mode Free shape

Search region . C e
g “Edit search region” is active.

Selects which pixels are to be marked in colour on the screen as an adjustment aid.

Overla . o o . .
Y "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 parts

Edit search which are not relevant for this examination can be painted out like using an eraser.
region Masks can also be inverted, means that parts which are interesting can be marked. S. also
chap. Function: Mask

Overlay

, On- / Off of display of edited search region.
search region

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

4.6.3.6.2 Color channel

Selection of color model and color components for the grey image used by the detector-.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

— 2
Color channel | Grey

Color model
|reB

lbl

Color channel
@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 107: Color channel
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Parameter

Function

Color model

Color models:

RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Color ch |
olor channe grey image which is processed by

Selection of a color filter. Non selected colors will not be used in the resulting

the detector.

4.6.3.6.3 Grey level application

Grey detector (Page | 13)

File Options  ¥iew Help

dogdd-mel@e 2

| Setup

Job

=1olx|

Alignment

ome || mev  |[ et |[ et |

- TriggeriImage update

Sngle | )
Triager
Cantinuous L

BE
e | e T3)(3] )] OO

- Connection mode

@ Orline

Digital outputs / Logic e

In this tab, you define the switching
behaviour and logical connection of the
digital outputs. Number of outputs depends
from settings in tab 10 mapping.
Additionally there can be connected an [0~
extension aver the serial interface.

For each pin (output) there are the follwoing
possibilities:

oOverall job result Mo physical output, effects

ﬁ"r”uf* [ »

Configure detectars and regions

Detectar

Detector name Result Detector type raviavel
1 |Detectar! ° Brightniess 179 -
2 outiz ° Grey St
ECRE =
Search region Overlay
| Rectangle 3| [valdpiels | 3]
[ mew  |[ oy || messt  |[ Delete || Deltesl | E8 achiedin s
| Mode: | Name: | Active job: 1|Jcb1 | Cycletime: nfa | Flash: 0.3 K8 { 40,3 MB '. ROV:OT0 | pour Q @ 0 9 9 9 |

Fig. 108: Grey level, application example, positive result.

The contact is present in search area. Shiny metal contact shows grey values > 192, that means inside the

limits of threshold = result positive.
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FESTO
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Detector |
| R ook ' " k!
Cutput H Digital outputs / Logic E
[ Result | In this tab, you define the switching
behaviour and logical connection of the
Start sensor - digital outputs. Numbsr of cutputs depends
=l from settings in tab 10 mapping.
= additionally there can be connected an 10-
= extension over the serial interface
- Trigger/Image update atd i
Single |
Trigger For each pin (output) there are the follweing
| Continuous | = possibilities:
Cannection made Ul .10 ] D Overall job result No physical output, effec:sD
v nua atal acult far 2
& Orline Offine [ - ] [z00% s+ Z = | () e Inarttat i
Configure detectors and regions
Detector
Detector name Result Detector type Geviorel
1 Detectarl ° Brightness () |17 255
| > B[ EE
2 outilz ° Grey
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Search regian Overlay
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Edit seatch region Qverlay search region
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Made: | name: | Active job: 10Jobl | Cycletime: nfa | Flash: 0.3kB/40.3MB | | %411 1:342 169 o @ @ @ @ QO Q

Fig. 109: Grey level, application example, negative result

Shiny metal contact is not present in the search area. That means average value of grey values in the
search area is not inside the defined threshold limits. (Not inside grey value 192-255, but rather in range <
50). Result: negative = contact not found.

Aid to determine grey values:

ul”

By placing the cursor somewhere in the image the according X- and Y- coordinate and the grey value (
= Intensity) are displayed in the status line on the screen below in the next to last field at the right.

Function detector Grey level.
The authorised grey value range is defined by the two limits on the grey level slider.

All pixels within this grey 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 grey 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 position of
the grey value pixels on the screen is of no importance.

Example: (when the grey level slider is set to very dark values):

Both images produce exactly the same result with the grey level detector, as in each case 9 of the 25 pixels
are detected as dark.

SR
s mE

Fig. 110: Grey level, example |
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If the threshold value was set to 10 in this example, the following images would produce a positive result.

I_I:DD I
oy o AR
A e R

Fig. I 11: Grey level, example 2

4.6.3.7 Brightness detector
Next topic: Barcode detector. (Page |36)
Brightness application (Page | 18)

This detector determines the average value of the grey 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 position deviations
from check to check the alignment function must be used.

Settings in tab Brightness:

Parameters |Functions

Brightness

) Range of grey values that are to be accepted
min/max

Shape of search region can be set as Rectangle, Circle or Free shape. In mode Free shape

Search region ) . ] .
g “Edit search region” is active.

With Edit search region there can be masked out parts of the search area. The parts

Edit search which are not relevant for this examination can be painted out like using an eraser.
region Masks can also be inverted, means that parts which are interesting can be marked. S. also
chap. Function: Mask

Overlay

, On- / Off of display of edited search region.
search region

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

4.6.3.7.1 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
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- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

Color channel Grey ].

Color model
|res 3
Color channel
@ Gray Yellow
Red Cyan
Green Magenta
_! Blue

Fig. 112: Color channel

Parameter Function

Color models:

RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Selection of a color filter. Non selected colors will not be used in the resulting
grey image which is processed by the detector.

Color model

Color channel

4.6.3.7.2 Brightness application

The detector Brightness calculates the average value of the grey values of all pixels within the search area.

[ iolx

File Options  ¥iew Help
dogdd-mel@e 2

Job

ome || mev  |[ et |[ et |

e

Digital outputs / Logic

In this tab, you define the switching
behaviour and logical connection of the
digital outputs. Number of outputs depends
from settings in tab 10 mapping.
Additionally there can be connected an [0~
extension aver the serial interface.

- TriggeriImage update combination of detectors for
Snale | %
Trigger For each pin (output) there are the follwoing
Cantinuous [ possibilities ;
“ o |
- Connection mode - . L] [ overall job result Mo physical output, effects

& online Cfine -J =) < Flay > ] OO | gpet poiesessesiencns

Configure detectars and regions

belac Inspectian
Detector name Result Detector type T
1 |Detectort ° Brightness =) 5525 @ oo 5| T
2| otz ° Grey
Search region
Rectangle =
Edit search region | Dwerlay sesrch region
[ mew  |[ oy || messt  |[ Delete || Deltesl |
| Mode: | Name: | Active job: 1]3b1 | Cycke tine: nja | Flash: 03KBj403ME | [wzsevzizizss (oot @ @ @ @ @ @ |
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Fig. 1 13: Brightness, application example, positive result.

The contact is present within the position searched for; therefore the average value of the grey values in
the search area has a high score (near 100%). That means the current value is within the requested
threshold limits and the result is positive = contact present.

[ loix

Fie Options View Help

logd@-malE e ¢

 Setup
Job
Alignmenit
[S—— home ) [_pre J[_ner (e |
Detector
Qutput Digital outputs / Logic e
Result In this tah, you define the switching
—_—— behaviour and logical connection of the
Start sersar digital outputs, Number of outputs depsnds
from settings in tab 10 mapping.
Additionally there can be connected an 10-
extension over the serial interface,
- TriggerjImage update 4 4 combination of detectors for
Snge | g o
Trigger For each pin (output) there are the follwaing
[ Continuous | L possibilities |
- Connection mads ol 1L} 7' ’L overall job result Mo physical output, effe:tst
@ orline Offine [~ ] [zu0% = 53 Play 5 [ Mo O
Configure detectors and regions
Detectar Inspection
Detector name Result Detector type Threshold
1 |Detectart ? Brightness e=mmey) (o2 2 [ 2] B
2 | outiz e Grey
Seatch region
Rectangle =
Edit search region | [ | Owerlay search regian
[ mew || copy |[ Resst || oDebte || Delsted |
| Mode: | Name: | Active job: 1|Jobl | Cycletime: nfa | Flashi 0.3 /40,3 M6 | |%i0V0 L0 oo @ @ @ @ O QO

Fig. | 14: Brightness, application example, negative result.

The contact is not present within the position searched for; therefore the average value of the grey values
in the search area delivers a low score (near 0%). That 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 grey values.

100

n

70

n

= 50

Fig. I 15: 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 grey value range, same area, same circumference, ...

Color channel (Page 133)

Detector BLOB, tab Binarization, Absolute threshold (Page 122)
Detector BLOB, tab Binarization, Dynamic threshold (Page 124)
Detector BLOB, tab Features (Page 127)

Detector BLOB, tab Sorting (Page 132)

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

\/«
i\mf

\ /s
/’\,

Fig. 116: Screws |. Binarization, 2. detected as BLOB / object

Typical applications

« Count objects

« Differentiation / classification of objects in the image by:
o Size, area, contour

o Form, geometry

o Position, orientation

o Face up/ down

o Surface inspection
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Fig. 1 17: Typical applications: count, classify / sort, orientation / face up / down

BLOB, simple configuration in 3 steps
)4. }cz. ' |

I. Binarzation

Distinguish between relevant objects and background

Detector BLOB, tab Binarization, Absolute threshold (Page 122)

Detector BLOB, tab Binarization, Dynamic threshold (Page 124)

2. Filtering of detected BLOBs

Filtering by different features like: area, circumference, orientation, position, ...
Detector BLOB, tab Features (Page 127)

3. Data output

Definition of data output telegram and sorting of results

Detector BLOB, tab Sorting (Page 132)

Telegram, Data output (Page 189)
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4.6.3.8.1 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

Color channel | Grey
Color model
|res B
Color channel
@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 118: Color channel

Parameter Function

Color models:

RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
LAB, Color model LAB (Page 209)

Selection of a color filter. Non selected colors will not be used in the resulting
grey image which is processed by the detector-.

Color model

Color channel

4.6.3.8.2 Detector BLOB, tab Binarization, Absolute threshold
In this tab all parameters for binarization of a BLOB can be set.
Detector BLOB, Introduction (Page 120)

Binarization is the first step of BLOB processing. It is used to distinguish relevant objects from the
background of the image, by converting the grey image into a pure black and white / binary image.

Binarization can be done by two different binarization methods.
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Binarization | Features | Sorting |

;‘Absolute threshold i Boundary BLOBs

Search region
Gray value range

D : [ 100 | 4 Rectangle =__.
Qverlay
[ valid BLOBS =
Histogram

Fig. I 19: 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 grey value in range of 0 .. 255.

Threshold is automatically set to an statistically optimised position in order to

Dynamic threshold |distinguish between fore- and background.
Detector BLOB, tab Binarization, Dynamic threshold (Page 124)

Parameters with selection "Absolute Threshold"

Parameter Function

Setting the upper and lower limit defines the range of valid grey values of pixels

Absolute threshold belonging to the BLOB.

Adjusting the upper and lower limit of grey values for binarization / valid for the
BLOB.

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.

Gray value range

Invert button

With a click to the "Pipette button" the cursor changes into a pipette symbol. By
moving the cursor and clicking to any position (pixel) inside the image the grey
value of this pixel is taken and the limits of "Absolute threshold" are set to +/- 10
grey values of the grey value of this pixel (values clipped at 0 or 255).

Pipette button

Boundary BLOB's, Overlay 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

Boundary BLOBs .
region.

Please note: BLOBs are also considered as Boundary BLOBs if they are touchinga
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zone masked with the "Edit search region / Function: Mask" (even masked zones
inside the image / search region) Detector BLOB, Boundary BLOBs (Page 125)

Search region can be set to: "Rectangle”, "Circle" or "Free shape". In mode "Free

Search region . . T
g shape" the function "Edit search region" is active.

Using the "Edit search region" button the dialog window to edit the search region
can be opened. Function: Mask (Page 98)

"Valid BLOBs": all valid BLOBs which fulfill the filter criteria are marked in green.
With this selection invalid BLOBs are marked in red.

Edit search region

Overlay BLOBs "BLOB contour™: all valid BLOBs (all BLOB:s fulfilling 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. Detector
Histogram

BLOB, tab Binarization, Histogram (Page 127)

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 grey value 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 Dynamic threshold is newly calculated with each new image / evaluation.

Please consider that fluctuating illumination, surface- reflectivity, etc. may influence the result!

Binarization . Features | Sorting |
| Dynamic threshald = Boundary BLOBs
Search region
Brightness Absolute thresheld —_—
| Dark 2 1llo 153 | Rectangle =
Edit search region
Threshold correction factor -
e [t Overlay
| Valid BLOBS o
Histogram

Fig. 120: Detector BLOB, tab Binarization, Dynamic threshold

Parameters with selection "Dynamic Threshold"

Parameter Function

Dynamic threshold is automatically set to an statistically optimised position in

D ic threshold
ynamic thresho order to distinguish between fore- and background.

Brightness Definition if BLOB is brighter or darker compared to the background
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Gray value range Adjusted limits of grey values for binarization.

With the Threshold correction factor the above automatically calculated
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 127)

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 fulfill the BLOB- /
filter- criteria anyway)

Please note: BLOBs are 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 |I: Boundary BLOBs, touching outer search region.

PP | KESUT | STADSTCS

.
| A
=

Play > s |/10

Home Frev | hext Print

Configure detectors and regions

Detector type Binarization | Features | Sorting |
e s e id

Graw vakim ranne

Fig. 121: Boundary BLOB example |/1: BLOB is touching outer yellow search region, it is not considered
as valid BLOB as setting "Boundary BLOBs" is NOT active.
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Heo | Rest. | Statst. |

J10
=

B ) (]

‘ || erar vaberanpe N |

Fig. 122: Boundary BLOB example 1/2: BLOB is touching outer yellow search region, but it is considered
as valid BLOB yet, as setting "Boundary BLOBs" is ACTIVE now!

Example 2, Boundary BLOBSs, touching inner "Mask" region.

[[concd J[ ok ]

Fig. 123: 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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Mep | KESUT | HTADSOCS |

E] (e |

Home ] [ Prev ] [ Mext ] [ Print

Binarization | Features 1 Sorting 1

Fig. 124: 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!

¥ BLOB ‘

4.6.3.8.3.2 Detector BLOB, tab Binarization, Histogram

In this window the Histogram of the grey 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 binarization threshold
is adjusted to approx. the center in between.

Fig. 125: Detector BLOB, tab Binarization, Histogram

4.6.3.8.4 Detector BLOB, tab Features

In this tab the features / filter criteria to distinguish between valid and invalid BLOBs/objects can be
defined.

Processing sequence:

I. Step Binarization: List of BLOBs (all valid / green).

2. For each BLOB all selected features are calculated. Use "pipette" function to determine features.
3. For each criteria a range describing the valid BLOBs can be set.
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4. Each BLOB is checked if it is fulfilling all above mentioned features/filter criteria.
5. Each BLOB fulfilling all features is a valid BLOB (green), all others are invalid (red).

Only the valid BLOBs are processed further, e.g. for data output.

Example: If the feature "Area" is set to a range of 100 ... 150 (pixel), only BLOBs with an area within this
range are considered as valid (green).

Checkbox (Default: active)
active: feature is calculated, filtered (limits adjustable), and available for data output.
inactive: feature is calculated, but NOT filtered, but available for data output.

| Binarization Features | Sorting

Mumber P

i Clc D Efv
| area - | () o000 3] [ 131072002 | HE |

Ry
£

3

(D)

E Mot selected - i laea = T

Fig. 126: Detector BLOB, tab Features

Slider "Number" in tab Features

Additionally to the features used for filtering the BLOBs, the number of existing and valid BLOBs can be
checked.

Result positive: if number of valid (filtered) BLOBs is inside the range of "Number".
Result negative: if number of valid (filtered) BLOB:s is outside the range of "Number".

If the detector counts more than 10.000 BLOBs (maximum) the detector result is negative and no further
calculations are performed.

Feature Function

Lower and upper limit of number of BLOBs accepted. (max. 10.000). If the
Number number of BLOB:s is outside the defined limits, the detector result is
negative, although valid BLOBs are marked in green.

With the "Invert button " (default: red/green/red) the logic of detection

Invert button . . .
can be inverted. This way the relevant range can be included or excluded.

By clicking this symbol, the lower and upper limit of "Number", are set to

Pi -b Numb
ipette- button (Number) exactly the found number of BLOBs in the image.

active: feature is calculated, filtered (limits adjustable), and available for
Checkbox (Number, default |data output.

active) inactive: feature is calculated, but NOT filtered, but anyway available for
data output.
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List of features / first level: Base parameter, and BLOB type

Feature

Function

Pipette- button (Feature)

With a click to 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 BLOB clicked to.
E.g.: with selected feature "Area" and clicking with Pipette active to
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 (Feature, default:

active: feature is calculated, filtered (limits adjustable), and available
for data output.

active) inactive: feature is calculated, but NOT filtered, but anyway available
for data output.
- Area Area of the BLOB, without holes, in pixels.

- Area (incl. holes)

Area of the BLOB, including holes, in pixels.

- 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 an ideal circle the

- Compactness larger the value of compactness will be. Range of slider: | -100
(clipped at 100, BLOBs with higher values are marked as invalid)

- Center of gravity X X- coordinate of center of gravity of BLOB

- Center of gravity Y Y- coordinate of center of gravity of BLOB

BLOB type /

Geometric Model

Function

to the object

Some features are calculated based on a given geometric model, e.g. eccentricity is based on a ellipse fit

- Rectangle, paraxial (R1I)

Enclosing rectangle parallel to Y- axis and X- axis. Outliers are not
eliminated.

t?- Rectangle, min. area (R2)

Enclosing rectangle with smallest area. Outliers are not eliminated.

0- Ellipse, equivalent (EI)

Equivalent ellipse, based on moments of area.

List of features / second level: BLOB type parameter

Feature

Relevant for

Function
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- Center X

RI,R2 El

X- coordinate of the center of the fitted, geometric element
(rectangle, ellipse)

- Center Y

RI,R2 El

Y- coordinate of the center of the fitted, geometric element
(rectangle, ellipse)

- Width

RI,R2, El

Width of geometric element. Width >= 0, width >= height.
The orientation is choosen in a way that width is always bigger
than hight.

(Exception: R1, Rectangle, paraxial: Width always in horizontal
orientation = parallel to X- axis)

- Height

RI,R2, El

Height of geometric element. Height >= 0, height <= width.
The orientation is choosen in a way that width is always bigger
than hight.

(Exception: R1, Rectangle, paraxial: Height always in vertical
orientation = parallel to Y- axis)

- Angle (180)

R2, El

Orientation of width (long axis) of object in degree (range: -90 ...
+90°, 0° = east, counterclockwise) see below *1)

- Angle (360)

R2, El

Orientation of width of object in degree (range: -180 ... +180°,
° = east, counterclockwise) see below *1)

- Axial ratio

El

Ratio long / short axis (a/b)

- Face up/down,
area

El

Face up/down discrimination, based on area, indicated by sign.
See also: Detector BLOB, tab Features, Face up / Face down
(Page 131)

*1) Angle (180° / 360°), rotational direction

+90°

+/-0°

-90°

Page 130
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Fig. 127: Rotational direction of "Angle 180"

Fig. 128: Rotational direction of "Angle 360"

4.6.3.8.4.1 Detector BLOB, tab Features, 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 symmetric 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 discrimination of object pose as
necessary in pick-and-place applications or with vibratory feeders.

Fig. 129: Face up / Face down, area or contour

The left image displays the demonstration object on one side. The thresholds are choosen in a way that
this side is considered OK. The image displayed in the middle shows the same object flipped with its face
down. It is considered not OK. The right image displays both objects in the image.
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* “Face up/down, area” takes each pixel belonging to the blob into account for the calculation.
* “Face up/down, contour” only takses 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 centre and the rotation angle (360°) of the blob.
Thus these values are dependent of the geometric model for the blob that has been choosen (e.g. smallest
enclosing rectangle (rectangle2) or equivalent ellipse (ellipsel)).

The geometric model has to be choosen in a way that its orientation (360°) returns a stable and
unambiguous value. Thus highly objects (e.g. perfect rectangles, circles, squares or point-symmetric
objects) cannot reliably be evaluated with this method. For objects where the smallest enclosing rectangle
(rectangle2) 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 127) are
calculated for each individual BLOB. For each BLOB the results of these calculations will be sent to the
PLC or computer, if this feature is defined as a telegram Telegram, Data output (Page 189).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 telegram
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 transmitted first.

Binarization | Features Sorting |

Sorting criteria

| Area |

Sorting order
Absteigend

| 4

Fig. 130: 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".

Page 132 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual I ES I D

4.6.3.9 Detector Caliper

With this detector you can control the dimensional accuracy of an object.
Color channel (Page 133)

Detector Caliper, tab Probe (Page 134)

Detector Caliper, tab Distance (Page 135)

Caliper results / Histogram display (Page 136)

4.6.3.9.1 Color channel

Selection of color model and color components for the grey image used by the detector.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection with monochrome
detectors also. By selection of the colour channels the composition of the grey image can be manipulated
and so specific zones can be intensified or weakend.

- Monochrome chip: Display always greyscale
- Color chip + Color detector: Display always colored

- Color chip + Object detector: Monochrome image, display depending on selected color model and color
channel

Calor channel Grey ],

Color model
|RGB -
Color channel
@ Gray Yellow
Red Cyan
Green Magenta

_! Blue

Fig. 131: Color channel

Parameter Function

Color models:
Color model RGB, Color model RGB (Page 207)
HSV, Color model HSV (Page 208)
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LAB, Color model LAB (Page 209)

Selection of a color filter. Non selected colors will not be used in the resulting
grey image which is processed by the detector-.

Color channel

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 |

Probe type | Probe settings
e ——

E ~ || Edge strength
11,80  [2]
Smoothing = —
| L,00px 5]
Transion  Searchstripes
- || Light - dark = |3 =

1™

Results | ——

Fig. 132: Detector Caliper, tab Probe

Parameter |[Function

Selection of Probe type:
- One probe, both sides

P
trobe - One probe, one side
ype - Two probes, antiparallel (opposite direction)
- Two probes, same direction
Ed
5° Edge strength / contrast above which an edge should be detected as an edge
strength

Edges are smoothed in search direction.

With higher values blurred or not to the search direction perpendicular edges are detected
Smoothing [more reliably. Also tightly located bright-dark-bright or dark-bright- dark transitions can be
eliminated. This way you can fade-out scratches or other disturbing edges.

Via the Result button the effects for smoothing can be monitored in the histogram window.

Transition . ) . .
Selection between light-dark or dark-light transition

Number of parallel search stripes into which the width of the search zone is to be divided.

No. of
©-0 Edge detection is processed in each search stripe over the whole width. The bigger the
search . . . .
stripes number of search stripes, the more probable the very first edge will be found. (Finer
P detection - longer execution time).
Results Opens result and histogram display
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4.6.3.9.3 Detector Caliper, tab Distance

In this tab all parameters of the searched for distance can be set.

Probe | Distance |

Distance

| ||
E&=={) |0,00px SREERT

Distance Mode
Mandmum 3|

Fig. 133: 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 > |
there a different possibilities how the final result is calculated.

- Maximum: The touching point which represents the longest distance is selected.

Distance |- Minimum: The touching point which represents the smallest distance is selected.

mode - 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.
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4.6.3.9.4 Caliper results / Histogram display

Caliper results

Prabe 1 Probe 2

Edge strength Edge strength

100 100
1] \ o Fy LY 0 I o PR o F .

-100 -100

[ - ||mt :[ ] L e L

Selected search stripe Selected search stripe

|2 —I% + | Winner [2 !% | \Winner

Ok [

Fig. 134: Caliper results / Histogram display

Vision Sensor Manual

Parameter Function

Image of probe (x) with:

- Green line: detected overall result edge
Probe (x) o

- Green crosses: detected edge transition per search ray

- Light blue zone: display of “Selected search ray”

Histogram with:

- Blue line: contrast gradient in image, depending on “Selected search ray”
Edge strength - Red line: required contrast for edge detection (Threshold)

- Light blue line: detected edge transition, depending on “Selected search ray”
Fit, “+7, “-* Fit or zoom of “edge strength” histogram

Selection of search stripe to be displayed in “Probe (x)” image
Selected search - Winner: winner search stripe (depending on settings in “Distance/Distance
stripe mode”)

- “l,2,..” Number of search stripe

4.6.3.10 Barcode detector.
Next topic: 2D Code detector (Page 144)

Barcode detector, tab Reference string (Page 138)

Page 136
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" Vision Sensor Canfiguration Studio - Code Reader 1 1 =Y
Fle Vien Options Help
fodd-ge8(ll@p ? FESTO
— U
et - Hep | Resut | statistics |
[ Job | I
= Barcode detector, tab Code I
Detector
L J Settings in tab Code
| Qutput |
e Barcode  |Select here the type of barcods to
Resuit | type be read vith the Code reader. -
Max. Length of = barcode. If
Decoded  |coMtENts of code are longer than
e lthis value, the rest vill be cut off.
i fh 1f more than one code is read by
o [this datactor, this valus has to ba
|set for the langest code.
[This s=tting activates the 7
orocessing for a check character in
case it is part of the code.
Trigger/Image update Check e M hock characiecnare
character |10 dustrial or 25 Intedesvad. If this
e |satting i= not activatad, the chack
e character will be given out with the
normal result string.
Min.
Connection mode number of [MinIMum aumbsr of codes to be | [+

Orine  @® Offine ][ B et et e 2 s WD

[ home |[ prev  |[ Net |[ pnt
Configure detectors and regions
Detector name Detector type Code | Ref.sting | Quality | Lines | Structure |
L)
1 Detectort Lol Bar code type Decoded string length
Y =
|Ean 13 21 | 512 2 Check character
Min. number of codes Number of characters
ER [ =
Max. number of codes e —
[t i No-read string
Polarity
FAL
> | Bark on ight 2
| mew || copy || Reset || opeete || peletedl | | ————
Mode: Config | Name: Simuiator | Activejob: 1llobl | cydetme: (n/a) | Flash: 0.3k8/—| X0v.0L0 or @ @ ® 8 @ O

Fig. 135: Detector Barcode, tab Code

4.6.3.10.1 Barcode detector, tab Code

Settings in tab Code

Parameters [Functions

Bar code type |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 will be

Decoded
. cut off. If more than one code is read by this detector, this value has to be set for the
string length
longest code.
This setting activates the processing for a check character in case it is part of the code.
Check Barcodes with check characters are e.g. Code 39, Codabar, 25 Industrial or 25
character Interleaved. If this setting is not activated, the check character will be given out with the

normal result string.

Min. number

Minimum number of codes to be read inside the search area.
of codes

Max. number |Maximum number of codes to be read inside the search area. If this value is set higher

of codes than necessary, the reading time may increase slightly.
Number of expected characters in the barcode. Codes with a different number of
Number of . . :
characters are ignored. If the number of characters of the code is known, this check
characters . .
increases the detection
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".

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016 Page 137



FES I U Vision Sensor Manual

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

Optimisation:

Execution speed:

o Search zone for position (yellow frame) only as large as necessary
Robust detection:

« Search zone for position (yellow frame) sufficiently large?
o Contrasts for model and image suitably set? (for model visible in sample)
o Are thresholds set correctly?
4.6.3.10.2 Barcode detector, tab Reference string
Next topic: Barcode detector. (Page 136)

Barcode detector, tab Quality (Page 139)

| Code | Refisting | Quality | Lines | Structure |
+' Ref string

Ref. string

| Add expression + _Tea-:h ref, string

Fig. 136: 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 by
string using of regular expressions.
Ref. stri This text or regular expression is taken for verification. Here can be entered characters
ef. strin .
& or regular expressions.
Add N :
. Opens a list with examples for regular expressions.
expression
Teachref. Reads the code under the code reader and takes the contents of this code as a reference
string 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:
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Reference string |Hit Example for hit
123 String containing 123 01234

\A123 String beginning with 123 1234

123\Z String ending by 123 0123

\Al23\Z String matching exactly 123 123

[123] String containing one of the characters 33

[1231{2} String containing sequence of the characters of length 2 23

[12]|[34] String containing a character of one of both groups 4

Most important elements of regular expressions:

A or \AMatches 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 is a "', this matches any character
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 | or more repetitions
?Allows 0 or | repetitions
{n,m}Allows n to m repetitions
{n}Allows exactly 'n' repetitions

|Separates alternative search expressions

4.6.3.10.3 Barcode detector, tab Quality

Barcode detector, tab Reference string (Page 138)

Barcode detector, tab Lines (Page 142)

Code | Ref string Quality | Llines | Struchure |

Quality type Threshold

;.Of'f :l

Quality result type

| Mumeric 21
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Fig. 137: Detector Barcode, tab Quality

Settings in tab Quality

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 minimum
requirements for the size of the code inside the camera image (resolution) and mounting
of camera and illumination. These requirements are specified inside the norm.

For simple |1 D Barcodes, the rating of printing quality is combined in a total of eight
elements:

QI Overall

Q2 not used

Q3 not used

Q4 Minimal Reflectance

Q5 Minimal Edge contrast

Q6 Modulation

Q7 Defects

Q8 Decodability

"Overall" is rating the total quality, the further elements give information about possible
reasons for a reduced quality.

Inside ISO/IEC15416 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.
Quality "Symbol contrast” is the difference between minimum and maximum reflexion value of
param. greyscale, better contrast gives better grading.

"Minimal reflectance” is set to 4 if the lowest reflectance value in the scan reflectance
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 certain,
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 wide/narrow
ratio, inter character gaps, guarding patterns or further symbology specific
characteristics.

For composite codes, the rating has 24 grades:

OVERALL:

QI Overall

Q2 Overall Linear

Q3 Overall Composite
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LINEAR:

Q4 Decode

Q5 Symbol Contrast

Q6 Minimal Reflectance

Q7 Minimal Edge contrast

Q8 Modulation

Q9 Defects

Q10 Decodability

Q1| Additional Requirements

COMPOSITE:

QI2 Decode

QI3 Rap Overall

COMPOSITE RAP:

QI4 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 reported. It is
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 symbols, 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 grades in the "LINEAR" group correspond to those for the
simple ID bar code case, described above. The grades in the "COMPOSITE" group
correspond to the grades for a PDF 417 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 ID bar code case explained above.

Quality type

There are existing two possibilities, to display quality parameters. Both are according to
the norm. The grades can be given in values from A to F or from 4 to 0. A and 4 are the
best possible grades. This setting determines how the grades should be displayed. It
affects the display on screen as well as the output over the interfaces.

The assignment is the following:

ABCDF

43210

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

applications.
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4.6.3.10.4 Barcode detector, tab Lines

| Code | Refsting | Quality | Lines

Minirmum size

Crientation

ey ||

Max diff. arientation

> |

2,00pix :

| structure |

Maximum size

I/ |.000x 7|
v | Default min. height

Crientation tolerance

) |s0,00°

Fig. 138: Detector Barcode, tab Lines

Settings in tab Lines

Parameters

Functions

Minimum Size

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 |.5. In the case of huge bar codes the
value should be increased, which results in a shorter execution time.

Maximum Size

Maximal size of bar code elements, i.e. the maximal width of bars and 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.

Expected bar code orientation. If the bar codes are expected to appear only in
certain orientations in the processed images, one can reduce the orientation range

Orientation 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 . ) ) , o,

Orientation tolerance. See the explanation of 'orientation’ parameter.
tolerance
) The bar-space-sequence of a bar code is determined with a scan line measuring the

Measuring o . . . .
position of the edges. In the case of disturbances in the bar code region or a high

threshold . . .
noise level, this value should be increased.

A potential bar code region contains bars, and hence edges, with a similar
orientation. This value denotes the maximal difference in this orientation between

Max. diff adjacent pixels and is given in degree. If a bar code is of bad quality with jagged edges

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

applications.

4.6.3.10.4.1 Optimisation:

Execution speed:

« Search zone for position (yellow frame) only as large as necessary

Robust detection:

« Search zone for position (yellow frame) sufficiently large?

o Contrasts for model and image suitably set? (for model visible in sample)

¢ Are thresholds set correctly?

Code size sufficient in the field of view?

o Width of barcode line sufficient?

4.6.3.10.5 Barcode detector, tab Structure

_Code | Refstring | Quality

Edge contrast relative :
) [o0s

Edge contrast absolute

Mumber scanlines )
[ |
Min. ident. scanlines

(— | 1

| Lines | Structure |

Start- / Stop pattern

[a]
=

! Tolerant

Slanted

T |off :
Quiet zone
| off 2

Fig. 139: Detector Barcode, tab Structure

Settings in tab Structure

Parameters

Functions

Edge contrast relative

Edge contrast relative Edges inside barcode are found by setting 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 relative” 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 necessary 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. Reducing 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
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be good. If a code can not be detected any more after reducing the number of
scanlines, the number has to be increased again. Typical values: [0, 5, 10,20 ...];
Default: 0

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

Min. ident. scanlines 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

Set searching criteria for a start or stop pattern to 'tolerant’ or ‘accurate’.
"Tolerant' will increase the detection chances of a bar code especially in images
with low contrast. 'Accurate’ increases the robustness against false
detections. List of values: "Tolerant’, 'Accurate’; Default: "Tolerant'

Start- / Stop pattern

If 'slanted' = 'On' improves readability of codes if single lines are orientated
different from the others like when the code is not on a plain surface. If
'slanted’ = 'Off' default setting when all lines of 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'
='on' the Quiet zones must be at least as wide as specified by the
corresponding bar code standard.

With 'Quiet zone' set to an integer value greater than or equal |, 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 | per 4 module widths. The intent of this is to prevent
Quiet zone detecting only part of a bar code, while still allowing to read bar codes with
simple quiet zone violations.

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 suppressing false bar codes, but still tolerating

small disturbances, textures, label edges, etc. next to the symbol.
Typical values: 'Off' 'On', |, 2, 3, 4, 5; Default: 'Off

Slanted

4.6.3.11 2D Code detector

4.6.3.11.1 2D Code detector, tab Code
Next topic: Detector OCR (Page 152)

2D Code detector, tab Ref. String (Page 146)
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Fig. 140: Detector 2D Code, tab Code

Settings in tab Code

Parameters |Functions

Symbol .
ty . Select here the type of code to be read with the Code reader.
YP

Code Max. Length of a barcode. If the contents of code are longer, the rest will be cut off. If more

length than one code is read by this detector, this value has to be set for the longest code.

Min.

number of |Minimum number of codes to be read inside the search area.

codes

ber of Maximum number of codes to be read inside the search area. If this value is set higher than

number o . . .
necessary, the reading time may increase slightly.

codes
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

Reset can not be read, please use setting "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 settings etc.).
After resetting the parameters, there can be made an initial teach, again

Initial teach |Teach: the region of interest is searched for codes. If a code was found the parameters are
/ set for this code. After successful teaching, the code will be marked with a green frame.
Additive  |After teaching a code the code reader will search in "run"-mode only for this type of code.
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Once teaching was done at least one time successful, this button is named "Teach additive".
teach "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.

No-read

ri Specifies the text, sent out over the interfaces in case of non successful reading.
string

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

Optimisation

Execution speed:

« Search zone for position (yellow frame) only as large as necessary
Robust detection:

o Search zone for position (yellow frame) sufficiently large?

¢ Contrasts for model and image suitably set? (for model visible in sample
o Are thresholds set correctly?
4.6.3.11.2 2D Code detector, tab Ref. String

2D Code detector (Page 144)Barcode detector. (Page 136)

Barcode detector, tab Quality (Page 139)

| Code ' Ref, String | Quality ] Advanced ] Symbials ] Modules Miscellaneous

Compare skring

| -

Ref, string Add expression

4r

Teach ref, string

{rya) | Flash: 0.4kE[-— | |%:0¥:01:0 loour @ @ @ @ Q@ Q@ '

Fig. 141: Detector 2D Code, tab Ref. String

Settings in tab Reference String

Parameters [Functions

Compare Activates verification of contents of the result information. The verification is done by
string using of regular expressions.
Ref. string This text or regular expression is taken for verification. Here can be entered characters
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or regular expressions.
Add o ;
. Opens a list with examples for regular expressions
expression
Teachref. Reads the code under the code reader and takes the contents of this code as a reference
string string. This text can be changed later.

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

applications.
Reference string  |Hit Example for hit
123 String containing 123 01234
\A123 String beginning with 123 1234
123\Z String ending by 123 0123
\Al23\Z String matching exactly 123 123
[123] String containing one of the characters 33
[123]{2} String containing sequence of the characters of length 2 23
[12]|[34] String containing a character of one of both groups 4

Most important elements of regular expressions:
A or \AMatches 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 is a "', this matches any character
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 | or more repetitions

!Allows 0 or | repetitions

{n,m}Allows n to m repetitions

{n}Allows exactly n repetitions

|Separates alternative search expressions)

4.6.3.11.3 2D Code detector, tab Quality
2D Code detector, tab Ref. String (Page 146)

2D Code detector, tab Advanced (Page 149)
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| Code | Ref. String |

Quality bype
OFf

Quality result tvpe

Mumeric

Quality | Advanced ] Symbols | Modules Miscellaneous

Thteshold

v |Z] | Dverall quality

4k

{nia) | Flash: 0,

KOO LD ilDOUT Q Q@ 9O QO 9O 9

—

4B | -

Fig. 142: Detector 2D Code, tab Quality

Settings in tab Quality

Parameters

Functions

Quality
param.

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 elements is as
follows:

QI 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 detecting and
decoding the codes. Degradation or damage of the fixed pattern, or the 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 concerning 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-uniformity.

If apart from an affine distortion the data code is subject to perspective or any other
distortions too this degrades the grid non-uniformity.

Page 148
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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 minimum
requirements for the size of the code inside the camera image (resolution) 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 grey value conditions oft he image oft he
data code, and so improves the reproducibility of the quality evaluation of different
manufacturers.

Quality parameters according to AlIM consist of one value more than quality parameters
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 calculating the average grey
value of the bright data code modules. ,,Mean light* can vary from 0.0 to 1.0. A image has
the required grey 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 A to F or from 4 to 0. A and 4 are the
best possible grades. This setting determines how the grades should be displayed. It
Quality type  |affects the display on screen as well as the output over the interfaces.

The assignment is the following:
ABCDF
43210

4.6.3.11.4 2D Code detector, tab Advanced
2D Code detector, tab Quality (Page 147)

2D Code detector, tab Symbols (Page 150)

Code | Ref. String l Quality #dvanced | Symbols | Modules_ Miscellaneous

Cantrask min. Polarity

Y
) (0 |2 |aw =
Slant max. Mirrored

) |s00° |7 [any s

infa) | Flash: 0.4k8 (- ®OROLO IDQL_IT 9 9 QO Q@ QO Q

Fig. 143: Detector 2D Code, tab Advanced
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Settings in tab Advanced

Parameters |Function

Minimum contrast in grey values between bright and dark parts of the code, range
(1...100).

Possible restrictions concerning the polarity of the modules, i.e., if they are printed dark
on a light background or vice versa.

Contrast min.

Polarity

Slant of the L-shaped finder pattern in radians. This is the difference between the angle

Slant max. of the 'L’ and the right angle.

Describes whether the symbol is or may be mirrored (which is equivalent to swapping
Mirrored 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 2D Code detector, tab Symbols
2D Code detector, tab Advanced (Page 149)

2D Code detector, tab Modules (Page 150)

| code ] Ref. String ] Quality ] Advanced | Symbials | Modules Miscellaneous

Symbol size

@
0 &= [

=1 (v [5 [ [J

{nfa) -|.-F!as.h.: 0.4 k8- %0010 | oot 9 Q@ 9 9O 9 9

Fig. 144: Detector 2D Code, tab Symbols

Settings in tab Symbols

Parameters |Function

Symbol size 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 2D Code detector, tab Modules
2D Code detector, tab Symbols (Page 150)

2D Code detector, tab Miscellaneous (Page 151)
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Code l Ref. String ] Quality ] Advanced ] Symbaols | Modules | Miscellaneous ]

Module size Maodule row gap

() [ [ [roonx [o] oy [0 5] [z [

Module width Module column gap

M o= [ 0 B[ [

Module aspect

s | — [1,00 }%] [ 4,00 }%]

{ryal | Flash: D.4kB,|'---"; ot 9 @ Q@ Q@ Q@ Q9

Fig. 145: Detector 2D Code, tab Modules

Settings in tab Modules

Parameters [Function

Module size  [Size of modules in pixels.

Module width |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 codes which
gap have no full size modules.

Module

Only ECC200 and QR-Code: allowed gap between columns.
column gap

4.6.3.11.7 2D Code detector, tab Miscellaneous
2D Code detector, tab Modules (Page 150)

Detector OCR (Page 152)

Code ] Ref. String ] Quality ] Advanced ] Symbols ] Modules Miscellaneous

‘ersion

———[ = [

Model type shape Model robustness Model grid

Ay = Ay :l Lowy &= Ay =
Strick model Position pattern Find pattern tolerance

Yas - 3 o ||-DW =

(nfa) | Flash: D.4kB,|'———“;:DOUT g @ Q@ Q@ Q@ Q

Fig. 146: Detector 2D Code, tab Miscellaneous

Settings in tab Miscellaneous
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Parameters [Function

Version Only QR-Code: Minimum symbol version to be read: [1. .. 40]

Model type Only QR-Code: Type of the QR Code model specification: I, 2,0

Shape Only ECC200 and QR-Code: Possible restrictions concerning the module shape

P (rectangle and/or square).

Robustness of the decoding of data codes with very small module sizes. Setting the
parameter to ’high’ increases the likelihood of being able to decode data codes with very

Model . . . o .
small module sizes. Additionally, in that case the minimum module size should also be

robustness . . : .
adapted accordingly, thus should be set to the expected minimum module size and width,
respectively.
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 centre positions. If it is set to 'fixed’, an equidistant grid is used. Allowing a

Model grid 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.

) Specifies, if the code parameters have to be meet completely or not. If this parameter is

Strict model ~ , ) .
setto "Yes", all codes outside the parameter range will be ignored.

Position Only QR-Code: Number of position detection patterns that have to be visible for

pattern 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 opposite alternating
side. In one case (‘low’), it is assumed that the finder pattern is 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, that in this mode the run-time may significantly

increase.

4.6.3.12 Detector OCR

4.6.3.12.1 Detector OCR, Procedure

To set upan 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.

Detector OCR, tab Character (flexible) (Page 156)

Page 152
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Fig. 147: 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-Processing* 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*.

o 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 saving 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®. Goal is to get a
stable segmentation for all single characters. The result of classification "reading result" is not
important in this step, this will be optimized later.

« Segmentation can be improved by use of image pre-processing in tab ,,Job“ —,,Pre-Processing®, 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".

o Parameter,,Groups of characters* may support segmentation by specification of the number of
characters per group.

o Parameter ,,Max. deviation from base line* specifies, how much the vertical character position 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". Classification has no
influence to segmentation. Faulty segmented characters will be classified wrong.
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4.6.3.12.1.3 Segmentation Examples:

423 456789

Fig. 148: Segmentation without any preset for parameter “Groups of characters”: All characters are
found

1

A

423 456789

Fig. 149: Figure 117: Segmentation with value ,,3 3* for parameter “Groups of characters”: Only the both
groups of 3 characters are found.

1

A 4

Fig. 150: Figure | 18: Segmentation without preset for parameter “Groups of characters”: The
segmentation for the first character ,,|* failed, as it’s contrast to background is much lower than all
others.

Fig. 151: Figure 1 19: Segmentation with value “3 3 2 |“ for parameter “Groups of characters”: Also the
,lower contrast character get’s segmented.
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Fig. 152: Figure 120: Segmentation with parameter “Text orientation” = ,,Font horizontal in image*: No
characters are segmented as there are no characters with horizontal orientation in the image.

Fig. 153: Figure 121: Segmentation with parameter “Text orientation” = ,,Font horizontal in ROI*:
Segmentation works as characters are horizontal relative to ROI (search area).
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Fig. 154: Figure 122: Segmentation with value 15% for parameter: “Max deviation from base line”: Only the
inner five characters are segmented.

Fig. 155: Figure 123: Segmentation with value 25% for parameter “Max deviation from base line”: Al
characters are segmented.

4.6.3.12.1.4 Classification

« In this step a suitable character set ,,font" is selected. Each font is available with different character
sets. Goal is to choose the font with the most stable results for the application.

o Naming of fonts by the example of group ,,Industrial*:

e -,Industrial_0-9“ all numbers

e -, Industrial_0-9+ all numbers and special characters

e -, Industrial_A-Z+“ all capital letters and special characters
e -, Industrial_0-9A-Z*: all numbers and capital letters

e - “Industrial.omc*: all characters

« Reference string has two functions:

I. 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”.

2. Manipulation of detector resuilt:
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

« If quality of one of the classified characters is below “Minimum confidence”, the detector result will be
" n
false".

o 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)
Detector OCR (Page 152)

Detector OCR, tab Segmentation (Page 157)
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Basic settings for characters to read.

Segmentation | Characters | Segmentation | Classification | Quality

Character height E = Polarity = | Upper case only

| 50 px :" |Darkonlight | % |

Connect dots to characters

Character width ) Decoded string Iength_

(o B [ 2]

T T « Overlay character size
Stroke width ) Max., number offines

| 10,00 px : ‘ 1 : + Overlay segmentation

Cydle time: (n/a) Flash: 163.0k8/— |X:0:01:0 oo Q@ @ @ @ @ 9

Fig. 156: 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.

Polarity 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.
,,Font horizontal in ROI*: by rotation of ROl a rotation angle for reading of rotated

text can be specified.

Text orientation

Max. number of

. Max. number of lines to read.
lines

Upper case only Limitation to capital letters only.

Connect dots to Connects single dots, e.g. of a dotted font or of a bad printed font for complete
characters characters.

Overlay character

] Switch on and off overlay rectangle for size of letters.
size

Overlay

, Switch on and off coloured overlay for segmentation of characters.
segmentation

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

Optimisation:
Execution speed:

« 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.

Detector OCR, tab Character (flexible) (Page 156)
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Detector OCR, tab Classification (Page 158)

Segmentation | Characters Segmentation | Classification | Quality |
Remave lines in background Groups of r:hara:t_ers
« Connect fragments
Max. deviation from base line
Imprinted | 15 % ?:1'

Return interpunctation
Text orientation

f =
Ry oAt | Font harizontalinre » |

Cyde time: (n/a) Flash: 163.0kB [ — o¥ono | pour @ 9 9 9O 9 9

Fig. 157: Detector OCR, tab Segmentation

Parameters Functions

Remove lines in background |This parameter can be used to remove disturbing lines in the background.

Connects characters which may be divided e.g. by bad printing in two

Connect fragments
parts to one segment.
, Enables reading of imprinted fonts e.g. if characters appear due to the
Imprinted g . . . .
illumination as white text with black outline (shadow) or vice versa.
Return Punctuation Activates output of special characters such as full stops or comma.
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
Groups of characters specified by input of "4 4”. This function should be used, if in several
reading attempts in one and the same image, a different string length is
read.

Maximum allowed difference of horizontal position characters on a
Max. deviation from base line [straight line between first and last character. This function may be used if
characters are not printed on a horizontal line.

4.6.3.12.4 Detector OCR, tab Classification
Definition of basic settings of characters to read.

Detector OCR, tab Segmentation (Page 157)

Detector OCR, available fonts (Page 160)

Detector OCR, tab Quality (Page 163)

r Segmentation | Characters | Segmentation Classification | Quality |

Fant §
| industrial_o-9a-z 3|

« Reference string

Reference string

Add expression - ‘ ;Tea\:h ref. string .

No. of alternatives  No. of corrections  Threshold Confidence
R R L 0. o correcTs
3

3

2 & 50 =

Cyde time: {n/a) Flash: 163.0kB [/ — [X:0Y:0L:0 oo Q@ @ O 9 9O 9
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Fig. 158: Detector OCR, tab Classification

Parameters

Functions

Font

For available fonts s. chap. Detector OCR, available fonts
0-9 => numbers only

0-9+ => numbers and special characters

A-Z => only capital letters

A-Z+ => capital letters and special characters

No extension => all characters

Ref. String
(Checkbox)

Activates verification of contents of the information read. Verification is done on base of
regular expressions.

Ref. string

This text or regular expression is used for verification. Here can be entered definite
characters, which are compared directly, or with regular expressions to verify the
structure of the result read. Characters which look very similar as number 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 this as 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't
influence the classification in any way.

In the case of the 'Reference string' that is 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 (number) 0 to become a
(letter) O.

Add
expression

Opens a list with regular expressions.

Teach ref.
string

Reads the code below the Code Reader and copies the contents into Ref. string. Text
can be edited afterwards.

No. of
alternatives

This command controls how many 'other’ near characters are to be considered ie if we
are physically looking at a number '8', the near characters could be 6,9,0,B,R,D,0O,S and
only the closest matching 'x' number of near alternatives will be considered.

No. of
corrections

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/TUE/WED /
etc ) is the segmentation and decode gives the letters W60 rather than WED then with
a setting of 2" in this field the camera software will automatically 'correct' the (number)
6 and (letter) O to become a (letter) E and D - If the setting in the field was | then the
detector would fail.

Threshold

Threshold for good-bad decision: if number of corrections is higher than this threshold,
the text will be marked as "not read" (detector result false).

Most important elements of regular expressions

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016 Page 159



FES I U Vision Sensor Manual

Reference string |Hi Example for hit
123 String containing 123 01234

\A123 String beginning with 123 1234

123\Z String ending by 123 0123

\Al23\Z String matching exactly 123 123

[123] String containing one of the characters 33

[1231{2} String containing sequence of the characters of length 2 23

[12]|[34] String containing a character of one of both groups 4

A or \AMatches 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 is a "', this matches any character
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 | or more repetitions

!Allows 0 or | 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
Detector OCR, tab Classification (Page 158)
Detector OCR, tab Quality (Page 163)

Overview of fonts:

Semi
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ABCDEFGHIJKLMNO

PARSTUNUXYZ-
8123456789«

= 120408

Handwritten

O1234L56787
OANL3GT C 27
Of 234551389

Industrial
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s c3IL5E78R0

OCRA

0L2345Lk789

ABCDEFGHIJKLM
NOPARSTUVWXYZ
abcdefghi jklm

nopqrtsuvuwxyz
=2V /\=+<>. . #57&() X

OCRB

0123456789

ABCDEFGHIJKLM
NOPQRSTUVWXYZ
abcdefghijklm

nopgrtsuvwxyz
-2V /\=4+<>_ H$/&()a*

Pharma
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4.6.3.12.5 Detector OCR, tab Quality

Definition of basic settings of characters to read.

Detector OCR, tab Classification (Page 158)

Detector OCR (Page 152)

Segmentation | Characters | Segmentation | Classification | Quality |

+ Qualitat

Minimale Zuverlsssigkeit

[s00m 3]

Ersatzzeichen

Cycle tme: {nfa) Flash: 163.0k8 [ — |X:0%:0L:0 || pour Q0 QO 9 9 QO 9

Fig. 159: Detector OCR, tab Quality

Parameters |[Functions
Qualit Quality of each character gets a value of 0 — 100 %. As higher the value, as higher is the
uali _ : . .
4 confidence to the result. Small values are a sign for a bad reading quality.
Minimum If minimum confidence was not reached the character is considered to be not read and
confidence will be replaced by the replacement character-.
Replacement - .
haract 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.

Detector OCR, tab Quality (Page 163)

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 set up.

Results

Detector Result  Score ms Detectorbype | string ‘ Counk

Results/statistics

Skatistics -

1 |Detectorl @ 100.0

nja) OpticalCharacts! | Confidence | 100,00 100,00 100,00 100.00 100,00 100,00
Wl I [v]

string length | 9

Pass

1 Fail
Compare result | 100,00 |

: S Minimum
Position ® | 398.5px | Meets reference string () execution time

MM
Postion# | 127.0p | Compare result 9 execution tne

Average

] [y) #nge |0 Truncated

(Kl

execution time

T
Mods: | Name: | Activejob: 1]Job1 | Cycle time: {nja) | Flash: 163.0kB } - %0 0 T0 DOUT

Fig. 160: Detector OCR, Result display

The parameters

displayed vary according to the type of detector selected:
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Parameters Functions

String Characters read

Confidence Value from 0-100%, shows how reliably a character has been 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 Color value

Output of average color values RGB / HSV / LAB over one of the interfaces.

Color channel (Page 169)

Tab Color value (Page 165)

4.6.3.13.1 Color channel

Selection of Color models (Page 207) or color channel on which the detector should work.

The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection. By selection of single
colour 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

Page 164
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—
Color channel | Grey |

Color model

RGE -
Color channel
@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 161: Color channel

Parameter Function

Color model: RGB, Color model RGB (Page 207), HSV, Color
model HSV (Page 208), LAB, Color model LAB (Page 209)

Color model

Color channel One ore more channels can be selected.

4.6.3.13.2 Tab Color value

Output of average color values RGB / HSV / LAB over one of the interfaces.
Next topic: Detector Color area, Color select (Page 166)

Function: Mask (Page 98)

"  —
| Color channel Color value |

Red . . Search region
() [poo |*| 25500 |Z| B  |Rectangle =
Green - -

B0 (000 [%] [25500 2| Edit search region
Blue

T | EE— 1
[Eﬂ | 0,00 :! | 255,00 ‘;l i 1] Overlay search region

Fig. 162: Color value

Parameter (Color channel dependent

from setting of color model)detector Function

Red (Hue/ Lightness) | 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 as rectangle, as circle or as free shape. If

Search region : . .
g 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 examination
can be painted out like using an erasor. Masks can also be
inverted, means that parts which are interesting can be

Edit search region
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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 preset as standard values, suitable for many
applications.

4.6.3.14 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.

Color channel (Page 169)
Detector Color area, Color select (Page 167)

Detector Color area, Thresholds (Page 168)

4.6.3.14.1 Color channel

Selection of Color models (Page 207) or color channel on which the detector should work.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection. By selection of single
colour 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

—
Color chanrel | Grey |

Color model
|reB

|

Color channel
@ Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 163: Color channel
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Parameter Function

Color model: RGB, Color model RGB (Page 207), HSV, Color
Color model

model HSV (Page 208), LAB, Color model LAB (Page 209)
Color channel One ore more channels can be selected.

4.6.3.14.2 Detector Color area, Color select

Function: Function: Mask (Page 98)

Determines percentage of area covered by a color or a range of colors. Depending from area there can

be created a good/ bad decision.

Color channel Color area Thresholds |
Red Search region

() 000 %] [2s500 ||

Green

=0 [000 [ [z5500 [3]

]

Blue

() (000 |2 [2500 [2]

| Valid pixels E]

L]

Fig. 164: Color area

Parameter (Color channel dependent

from setting of color model)detector Function

Red (Hue/ Lightness) | 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 as rectangle, as circle or as free shape. If
free shape was selected, "Edit search region" gets active.

marked.

By edit ROI there can be masked out parts of the search
area. The parts which are not relevant for this examination
Edit search region can be painted out like using an erasor. Masks can also be
inverted, means that parts which are interesting can be

Overlay search region Activate overlays for free shape search regions.

Color marking of pixels inside or outside of specified color
Overlay range. This is a help during setup to vizualise detector results
and to set thresholds more accurate.

Color histogram ]
histogram.

Offers possibility to enter the thresholds inside a color

Predestinated applications:
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- 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.

4.6.3.14.2.1 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 markings 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 channel, the other channels have to be
set to max./min. limits to avoid disturbing influence to detection.

LR S e I

Fig. 165: Color histogram

4.6.3.14.3 Detector Color area, Thresholds
Determines percentage of area covered by a color or a range of colors. Setting of thresholds.

Next topic: Detector Color list (Page 169)

Color channel I Color area i Thresholds |

Threshold
() 500 |> |

Object size

() [ 100px q: 307200p5

Fig. 166: Color area, thresholds

Parameter Function
Threshold Threshold for percentage of the area min. / max.
Object size Min. / Max. object size (connected area)
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For newly generated detectors, all parameters are preset as standard values, suitable for many
applications.

4.6.3.15 Detector Color list

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 (Page 169)

Detector Color list, Color select (Page 169)

4.6.3.15.1 Color channel

Selection of Color models (Page 207) or color channel on which the detector should work.
The display of the image depends on the image chip and the selected detector.

A image, taken with a colour chip contains more information by the colour component than a
monochrome image. This feature can be used with the colour channel selection. By selection of single
colour 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

—
Color chanrel | Grey |

Color model
|reB

o

Color channel
® Gray Yellow
Red Cyan
Green Magenta

Blue

Fig. 167: Color channel

Parameter Function

Color model: RGB, Color model RGB (Page 207), HSV, Color
Color model

model HSV (Page 208), LAB, Color model LAB (Page 209)
Color channel One ore more channels can be selected.

4.6.3.15.2 Detector Color list, Color select

Next topic: Output of inspection results (Page 172)
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Function: Mask (Page 98)

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

Bamne R c + | Search region

1/ Color 1 = o

' | Rectangle =

2 | Color 2 254 254 0 | Teach | “ —

3 |Color 3 B = 354 [_Teach || [ peleteal | -
Up | regiof
Down | |  Color histogram

Fig. 168: Color list

Parameter Function

Distance of current color against taught color.

The metric of the color distance depends on the the Color models
(Page 207) used, only the selected color channels are considered.
Name of color, can be changed by doubleclick, e.g. red, green,
Name blue...der Farbe, kann per Doppelklick auf den Namen geandert
werden, z.B. Rot, Gelb, Blau

Color distance

Ouput of taught color as colored area and in numbers (RGB / HSV
Sample color

/ LAB)
Teach color in active line, if more than one color has to be taught
Teach in one and the same image, a small ROl 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.

Sets search region as rectangle, as circle or as free shape. If free

Search region . . .
g 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 examination can be painted
out like using an erasor. Masks can also be inverted, means that
parts which are interesting can be marked.

Edit search region
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Overlay search region Activate overlays for free shape search regions.

Color marking of pixels inside or outside of specified color range.
Overlay This is 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.

[*) 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 over the
entire model. That is why we can state that a distance of a value of >= 5 leads to a cognition 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's it)

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

4.6.3.15.2.1 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 markings 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 channel, the other channels have to be
set to max./min. limits to avoid disturbing influence to detection.

I AR

Fig. 169: Color histogram
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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 SBS .

I/O mapping (Page 172)

Output signals (Digital outputs / Logic) (Page 178)

Interfaces (Page 180)

Timing, Digital outputs (Page 184)

Telegram, Data output (Page 189)

4.6.4.1 1/O mapping

Here the following settings can be made:

I. Definition, if I/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).

1Omapping | Digitaloutput | Interfaces | Timing | Telegram | Image transmission | Archiving |

Fin / color
03 WH
10VT

12 RDBU (&)
09 RD
05PK

06 YE

07 BK (B)

08 GY (C)

Input  Output  Function
ki | HW Trigger
%

Unigue function

|no function / undefine

| Result

|Result

< (&) 4] (4] [&] &)

! Reset |

Fig. 170: Output, 1/O 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)
Encoder B+ Input for encoder, Track B+ (only on pin 05 PK available)
Enable Trigger En.aPIe or. dlsablfa trigger signals (input needs a minimum signal length of 2ms before
raising trigger signal).
Job change between Job | and Job 2, depending on status of this input. Low = Job |,
Joblor2 )
High = Job 2.
Jobl...N Job change by pulses on one input
Teach Teaching of all detectors.
temporary / Rising edge on this input and trigger start teaching.

Page 172
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Temporary: storage in RAM, void after reset.

permanent Permanent: storage in flash, still valid after reset.
b switch
J(c;it:(\;wtc Job change by binary bit pattern. Up to 5 inputs can be used to select up to 32 jobs. Bit|
' =LSB
binary coded

Repeat mode
enable

Images are captured and evaluated as long as:

this input is on high level and none of the following stop criteria is fulfillled:

- "Overall job 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 signal is at this input, triggers are accepted and
executed. see below: Input, Repeat Mode Enable, with Trigger (Page 177)

Multishot
trigger (onlyif [Default setting if Mutishot is active, instead of above mentioned H/WV Trigger
Mutishot active)
No function, )
) no function, not used
undefined

Functions which are used already are displayed in grey, because they cannot be used any more. All inputs
need a minimum signal length of 2ms.

Configure output

Urice function

12 RDBU (A}
09RD

05 PK

06 YE

07 BK (B}
08GY{C)

< [ <] [€] <] [<]

Encader +

HfW Trigger
Enable Trigger Encoder +
Jobiorz
Job 1M

Teach temporary

Ejector { Result
External ilumination
Encader -

Teach permanent
Job switch (Bit1)
Job suitch (Bit2)
Job switch (Bit3)

Reset

Made:

| Name: | meti

Job switch (Bit4)

Job switch (BitS) {oig)

| Flash: 0.6kB{40.3MB lwl i @ @ 9 O 9 Q

Fig. 71: Output, Inputs

4.6.4.1.1.1 Encoder Connection

If both tracks A+ ans B+ are used increasing or decreasing counting can be done / forward or backward
movement of e.g. conveyor can be recognized.
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forward backward

Encoder A+

Encoder B+

90°[ 90°[ 90°| |90°] 90°] 90°)

Fig. 172: Encoder connection A+ / B+

4.6.4.1.2 Functions of outputs

Function Description

Dedicated ejector output, maximum load |00mA (all other outputs 50 mA), only on pin

Eject
jecter 12 RDBU available. (corresponds LED "A")
Result Result output, every result output can be covered with a detector result or a logical
expression.
Can be used to get a confirmation after successful job change via digital I/O (,,Job I..n" or
Acknowledge e L "™ ooy s L . . .
. ,,Job Pin X, binary coded"). Rising edge indicates successful job change; high level is reset
job change . ) . .
after 20ms. If job switch was not successful, signals remain low.
External If this setting is selected (via pin 09 RD available only), a external illumination can be

illumination |connected/ triggered

No function, .
no function, not used

Configure output

1o mapping | Digkal output | Interfaces | Timing | Telegram |

Pin  color Inpt | Output | Function Unique Function

e = no function | undefined B Traaer

1ovT v Encoder +

12 RDBUI (&) % External llumination Ejector | Result

09RD v Resuk External ilumination

05 Pk v Job change corfirm Encoder -

06 YE v =

07 BK (8) v

096V (0) v

Reset

Mode: | hame: | Activejob: 1|Jobl | Cycle time: (nja) | Flash: 0.6 kB | 40,3 MB ‘x:nv:n[‘u oo @ @ 9@ 9 9 9 |

Fig. 173: Outputs
There are 2 predefined outputs:

o Ready: indicates, that Sensor is ready to receive a trigger.

« Valid: indicated, that data on outputs are valid.
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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

o loadJob (binary coded)
e loadjob | ...n

« teach temporarily

 teach permanently
Description of different cases with a signal diagram.
All following 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, with min.

Impulse length, typ. Trigger signal, ignored
>=5 [ms]

=> Input X = disable

Trigger /I I I I
Ready I \1 I

@ Evaluation =—ip

Input X
Enable/Disable I
Trigger

Enable Disable

Fig. 174: Input timing, Trigger enable

4.6.4.2.2 Input: Job change binary or by function Job | or 2:
Job change binary over up to 5 inputs (Job I- 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 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 | 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 binary inputs there must not be
sent any trigger signal. A high level causes evaluation according to job 2; a low level produces evaluation
accordingtojob I.

Differences between binary switching and Job | or 2:
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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 necessary.

In case of Job change Job | or 2 a high level cause’s evaluation according to job 2, a low level produces
evaluation according to job |. In this way with only one input two the switching between two jobs can be

done.
Trigger
! Time for
Hw"
Ready I
Pin's X
binary coded )(
Output X
job change
confirm
2205

Fig. 175: Input timing, Job change via Binary/ Job | or 2

4.6.4.2.3 Input: Job | ... n

For switching between jobs via impulses. Only possible when Ready = high. With the first impulse 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 “ob 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.

If possible job change should be made by binary coded signals like in fig. 2, this is the faster way.

Trigger signal, with min.
Impulse length, typ.
>=5 [ms]

(

Ready \J I

g—Luztioniob g,
1| T UISE COUNN i ‘switch

Input X 50
(Job 1..N) =
Typ. 20 ms / 20 m:
Output X
job change
confirm
.20 m§

Fig. 176: Input timing, Job | ...n
Attention!
At Job switch please take care of the following:

- All Jobs must have the same setting for job change
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- All Jobs must be 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. Only possible when Ready = high. 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 signal, with min.
Impulse length, typ.
>=5 [ms]

Trigger /I1 Normal trigger, no teach I I Teaching

(
o TN - |

Time for

@ Evaluation CE T = Duration teaching =———jp»

Input X
Teach temp./ H I
perm.
Teach signal, minimum
impluse lenght 10 ms

Fig. 177: Input timing, Teach
Attention!

The functions Job | or 2, Job | ... n or teach temp. /perm. can only be used in trigger mode

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:

- "Overall job 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 signal is at this input, triggers are accepted and executed

uu

Trigger Input | [ "
HW/sw
!
Repeat Mode | !
Enable
|
Image I l I
Processed F|FIF|FIF|F F|F|P| F|P F|P
| |
| |
ol
Stop on: i:esull =pas

| P=PASS F=FAIL

|

|

T

| F‘I 7
:

|

Stop oni result = pas Ignored trigger as
| Repeat Enable = low

Ethernet
result

|
|
| o
|
|

1

1

| Fl
Lo
1

Stop on: Re?ea( Enable = Low
|

I el
Ready | | I | |

Fig. 178: Input, Repeat Mode Enable, with Trigger
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4.6.4.2.6 Input, Repeat Mode Enable, in Freerun

Repeat I I | I
Input

Image |

Processed FlFlFlFlFlFl IF|F|P|F|F|FI
Ethernet

result FI FI H

Stop on: Repeat Enable = Low Stop on: result = pas... and continued as Free Run Mode

P=PASS F=FAIL

Fig. 179: 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. Number of
outputs depends from settings in tab IO mapping. Additionally an |O-extension can be connected over the
serial interface.

Configure output
| 1j0mapping | Digialoutput | Interfaces | Timing | Telegram
Qutputs Invert NOT Logic A @ D1 9|2 @ Logical expression
1 |Overal job result [ & on  elon  elon o [Ao1802
@ Standard | 2 |1ZRDBU{A) @ & on @ on @ on @ |AwD18D2
3 09RD ® & Of @ off a0 @
4]osPK ° & off = off aof @
5 06 YE ° & Off o off a|ofF @
Extended | 6|07 EK (B} 0 & Off @ off alof @
7 0B6Y(C) @ & off  o|off aoFf a
Made: | Mame: | Activejob: 1]Jobd | Cycetime: (nfa) | Flash: D.5KB{40.3MB | |%0Y.0L0 | i @ @ @ 9@ 9 Q9

Fig. 180: 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 _ . .

e ! No physical output, effects recorder, statistics and archiving functions
resu
Invert Invert total result for this pin (output)

Standard: combine several detectors by logical expressions like AND (&) / OR (]) / NOT
Mode (!) to one logical expression.
Advanced: Free edit of logical expression.
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NOT Select: operator NOT (!)

Logic Select: operator AND (&) / OR (|)

All active detectors are shown in this list depending from number of detectors. These can

DI -D.. . . i
be assigned to the listed output. Each detector can be set to on, off and invert.

Logical Here is shown either the logical expression that was build automatically by using of
Expression [standard mode or the logical expression can be entered free by using the 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 carried 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:

I. Select the logical operator to be used for connecting the detectors in the selection list, from the
operator window.

2. Activate the detector in the selection list which is to contribute to the result (tick in the Active
column).

By activation the “Inverted” column, you can individually invert the respective detector result.
The entry in the “Result” column alters accordingly.

Examples:

The detector results can only be connected by one logical operation, e.g.:

. (D1&D2&D3) or
« !(('D1)|D2|D3) etc.

(For more complex connections, please select Formula mode)

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:
o "&"for AND
o "|"for OR ("AltCtrl" key and "<>" key)

o ""for NOT
Examples:
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Logical expressions of any complexity can be created, e.g.:

. (DI&D2)|(D3&D4)

« !((DI|D2)&(D3|D4))

« (DI|D2)&(D3|D4)&(D5|D6)
etc.

4.6.4.4 Interfaces

In this tab you select and activate the digital inputs/outputs used and the interfaces for data output:

1fomapping | Digitaloutput | Interfaces | Timing | Telegram | Image transmission | Archiving |

Setting 1 Setting 2 Setting 3 Logical outputs Enable
(e B N
B = FTEI BENEIE T zlo i
o0 5 (cuti200s |5 u f v
: 0
L
Fig. 181: 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

Ext. (digital 1/O) External inputs and outputs (with /O and encoder extension module)

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 2006 (IN) for commands
Ethernet to sensor and port 2005 (OUT) for data transfer. Festo offer utilities for
explanation of Ethernet communication. They are installed together with this
software in utilities directory.

Field bus Ethernet/IP for data output. Vision Sensor, EtherNet/IP, Introduction
(Page 283)

Field bus Profinet for data output, PLC communication.

The Vision sensor starts the Profinet-Stack as soon as a job with Profinet is
selected. Due to this the cycle time is slightly extended. Switching into a job
without Profinet does not stop the Profinet- stack. To stop the stack the device
must be turned off.

Profinet Note:

The sensor starts the Profinet stack as soon as a job with Profinet is selected.
This causes a small slow down of the execution 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. Vision Sensor, PROFINET, Introduction
(Page 260)

Activates the webserver on the Vision Sensor. Similar like in the local installed
SBSxWebViewer module "Vision Sensor Visualisation Studio" now via "SBSxWebViewer" images
and result data can be displayed via webbrowser.

Ethernet/IP
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Following browsers are supported: Microsoft Internet Explorer ab IE10, Google
Chrome and Mozilla Firefox .

To start SBSxWebViewer:

- Activate SBSxWebViewer, at Output/Interfaces/SBSxVWebViewer

- "Start sensor"” (press button in Vision Sensor Configuration Studio)

- Open Browser

- Type the IP address of the sensor (see Vision Sensor Device Manager) into the
address field of the browser.

Format: "http://Your Sensor IP", e.g.: "http://192.168.100.100" (default). See also:
SBS —SBSxWebViewer (Page 181)

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 SBS - SBSxWebViewer

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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FESTO

Q

Datei Bearbeiten Ansicht Favoriten Extras 7

(=& e

@ hitp://192.168100.100 D« & || @ visor Viewer

i W Bing [{ Europaische Artikelnumm... [ Kostenloser Online Barco...

£ Vorgeschlagene Sites

B o le@E]=]: =

Home Prey

Welcome to SensoView!

This programme enables the
monitoring/inspection of connected sensors and
the analysis of inspection results.
Image display

Result

Statistics

Change job

Upload

Commands | Freeze image

Zoom

Image recorder

Archive images

i) With the exception of Archiving, all functions
from SensoView are aiso availabie in the
SensoConfig programme.

Commands Resuk | Stetistics Job |
Single
Freeze | Detektor | Ergebnis | Score | [ms] | Detektortype
® Letztes O Nachstes 1 Detector! o 0 40 Coliper
e &
C Gutbild
) Fehlerbild

Modus:Run | IP-Agresse: 192,188 100,100 | Name: WebTest] | skuver Job.Joo2 ” Zyduszen 40 ms

e ¢ © © ¢ © |

Fig. 182: SBSxWebViewer in the Browser / Results

Functions

Switch off help window.

i @ ‘ Zoom of image. A click into the images brings
back the original, smaller view.

On / off of result bargraph.

On/ off of overlays.

Store current image as afile.

Switches between languages

Result | Statistics [ Job

|

Switches between Result, Statistics and the list

| Detector | Result

1 Detektorl 2

0.

| score | Time | Detector

003 1 Grey

of Jobs available on the sensor.
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FESTO

- Commands

Single

Freeze

® Curent image () Mext image

= g

) Al images
"

‘' Pazs images

o oy
"/ Fail images

Commands for image control:

continued.

Possibility to"Freeze" an image. Only the image
view is frozen, image capturing and execution is

ot @ @ ©@ © @ ©

Status of outputs

{ Resut | Statisics | Jab

Alle 1 ] Minimale [E R
Ausfihrungszeit
Guttsile [0 ] [0.0% Maximale
Ausfihrungszeit
[ ] (1005 itiere
Ausfehrungszeit
Fig. 183: SBSxWebViewer / Statistics
{ Resut || statisties | Joo
| Name | Beschreibung | Autor | Erstedit | Geandent
4 Jobi Default job Author 2015-10-22 2015-10-22 A
2 Job2 Job Author 2015-10-22 2015-11-20
3 .Ji:lI:IBb Job Auther 2015-10-22 2015-10-22
4 Job4 Job Author 2015-11-12 2015-1112
5 Job5 Job Author 2015-11-12 2015-1112 v
< >

Fig. 184: SBSxWebViewer / Job

To start SBSxWebViewer:

- Activate SBSxWebViewer, at Output/Interfaces/SBSxVWebViewer
- "Start sensor" (press button in Vision Sensor Configuration Studio)

- Open Browser

- Type the IP address of the sensor (see Vision Sensor Device Manager) 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 IEI0, Google Chrome

and Morzilla Firefox .

With http://192.168.100.100/zoom.html (IP address of the sensor) a zoomed view is directly accessible.
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Per one Vision Sensor only one browser connection is allowed.

4.6.4.5 Timing, Digital outputs

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 following time
delays are done in ms or in encoder steps.

Configure output

| Uomapping | Digtal output | Interfaces | Tming | Telegram |

Trigger Digital output
Delay Delay Ejecor ] result delay Signaling el duration
oms + none ] [oms [ | change on result 3] [oms =

Mode: | Name: | Active jobr 1]Jobt | Cycletime: nfa) | Flash: 0.6 kB j 40.3 MB Ix:zezv:wsl:zss oir @ @ Q@ Q@ QO Q

Fig. 185: Output, tab Timing

Parameters [Functions

Time between trigger and start of image capturing (in ms or encoder pulses). Max. time /
no. of steps, is 3000 ms / encoder pulses.
In case of use of:

Trigger delay |_ H/WV Trigger (digital input): this delay is effective.
- Trigger (via Ethernet, Profinet): this delay is not effective (image is captured on trigger
directly)

Digital

A All outputs can be delayed or only the ejector output.

outputs
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/
In case of use of:

result delay

- H/W Trigger (digital input): 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!)

Resetsignal |Determines, how to reset outputs.

Duration of , L
Duration of result signal in ms
result

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:
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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:

¢ “Change on result” (default).
The output changes its level according to the logical result when the next logical result is generated

and valid. Typical use at controlling switch points e.g. in sorting applications.

o “Change ontrigger”
The output is set to “inactive” (in operating mode PNP = low) with the next trigger. Typical use at

operation with a 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.
S. Vision Sensor Configuration Studio/Output/Timing/Signalling
READY AND VALID

o If Ready = high: Ready for next image / evaluation.
« If Valid = high: Results are valid at the outputs.

PNP or NPN operating mode.

All the described examples are in the operation mode ,,PNP“. If the setting ,,NPN" is used, the examples
are valid, but with inverted signal levels.

S. Vision Sensor Configuration Studio/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)

o Consequence of Trigger = high: Ready = low, and Valid = low

o After the SBS 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 F P
Ready F F PK
Trigger " Evaluation » Evaluation

delay
OQutput

delay

Min. job time

Valid _i [—|
Output X

Ejector ><
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Fig. 186: 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 trigger, 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:
Image is taken after the trigger delay time is elapsed. The cycle time is trigger delay time + evaluation time.

s. Vision Sensor Configuration Studio/Output/Timing/Trigger/Delay

« Rising edge at Trigger input (Pin03 WH)

« Consequence of Trigger = high: Ready = low, Valid = low, all defined result outputs = low (Signalling =
Change on trigger)

o 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 according logical
levels. Ready and Valid are set to high again. (ready for next task, outputs valid)

Trigger [ F

Ready |‘ | F F
T

Trigger Evaluation > ) L Evaluation

delay Il "l

Output !

delay

Min. job time ’

Valid i

Output :

Ejector !

Fig. 187: 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 point in time,
independent 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 + evaluation
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. Vision Sensor Configuration
Studio/Output/Timing/Output/Delay.
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« 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.

o Now the evaluation starts. As soon as the results are valid the outputs change to the according logical
levels. Ready and Valid are set to high again. (ready for next task, outputs valid)

« In this 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 Result duration

time is elapsed.

Trigger ’\_.l m

Ready ‘—!b) F P‘

;:'Iga‘g,er [—-“—_“[1 E i }j Evaluation

s 7

Min. job time | /

Valid 2z :

Output 4‘ ‘ ’—h

Ejector ! 1
Output duration

Fig. 188: 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 variations.

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. Vision Sensor Configuration
Studio/Output/Timing/Output/Delay.

« Rising edge at Trigger input (Pin03 WH)

« Consequence of Trigger = high: Ready = low, Valid = low.

o 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 directly 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 on result)

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 SBS independent from the
later setting of the other outputs, is now already available for the next evaluation task..
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Trigger [ i F
Ready |‘ | F F
T
Trigger Evaluation L Evaluation
delay

i | ‘ B

i
Min. job time H I (

Valid j 1 \A,—’
| | X_
‘ X

Output

Ejector

Fig. 189: 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.

All defined result outputs are reset to low level (inactive in PNP operation) after the Result duration in
ms is elapsed.

Trigger

Ready

R
|

A

Evaluation J
>

Trigger
delay
Output
delay

Evaluation

Min. job time

Valid 7 V7
Output [..._._|
Ejector [—I
+—>
Output
duration
Fig. 190: 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 it is ignored)

Maximum job time interrupts a job after a defined time. Job result after a timeout is "not o.k.” Maximum
job time should be selected higher than the time demand for one execution.

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 set to 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 milliseconds 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.
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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 f\_|

N |
Ready ":) ‘ ”\—‘A}

v

delay

Trigger ] Evaluation [ Evaluation

Output
delay

Min. job time

Output

I -
Valid j [
Z

Ejector _\ |

Fig. 191: 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 A andit’s ejection is so much time
/ distance, that the SBS already has to check n (up to 20 parts possible) further parts which also has to be

ejected later.

(Only available in mode: Vision Sensor Configuration Studio/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

Ready

oy 0 n g
Output | ; s
delay

Min. job time j_| |_|j Hj “

Valid

Output

Ejector - h H .
I I

Fig. 192: Output timing, Multiple Result delay, ejector

Examples:

In operation with an |/O Box preferably use the timing functions of the I/O Box.

4.6.4.6 Telegram, Data output
Serial Communication ASCII (Page 316)
Serial communication BINARY (Page 338)

EtherNet/IP Appendix (Page 296)
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Next topic: Parameters for image transmission (Page 193)

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 SBSshould be transferred via the before selected

Configure output
YOmapping | Digtaloutput | Interfaces | Timing | Telegram
Binary 3| St (sl
Trailer 2 =
Active Detector  value Min. length + |
Separatar 1| v Alignment D Select. .. [—l
End of Telegram ANST & e
Savetofie | Selected fields Data length Status
[ Reset Detector result Digital outputs Logical outputs [ Up J
Execution time Active job no. Checksum \ Down |
|
Mode: | Name: | mctivejob: 10Jobl | Cycle time: (i) | Flash: DekBjaname | |wzedvd0ilzss | (Dot @ @ @ @ Q@ Q@

Fig. 193: Output, tab Telegram

Parameters [Functions

Binary / ASCII |Output data in Binary- (Hex) or ASCII- format.

Exportation of file format with current results as .csv.
Detailed file format of the free defined output string as .csv file with: Byte position (start

Save to file L . . .
position in string), Data type, Field name, Detector name, Value, Length (in Byte),
Detector number and Detector type.

Reset Reset of all parameters in 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 sting

Start (Binary or ASCI)
) Characters which are inserted at the end of the payload data sting (Binary
Trailer
or ASCII)
Separator Characters which are inserted behind each payload value (ASCI| only)

End of telegram

Characters which are sent at the end of a response to a PC or PLC
(Reaction to a command, not with payload data, in ASCIlI mode only, output
selectable in ANSI or Hexa Decimal)

Selected fields

Shows which of the following checkboxes are activated.

.... further standard
content, like e.g. “Selected
fields, Data length” ff.

to data string: ,,Payload*
Sequence: Selected fields, Data length, Status, Detector result, Digital
outputs, Logical outputs, Execution time, Active job no., Checksum

Detector-specific individual results

First create a new entry by activating the "+" button.

Function of buttons
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"+": Insert new entry
o "-":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 *“+”

Fayload

Active Detector ¥Yalue Min. length +
1 v alignment Deteckor | _

Dekeckarl

Detecktarz

5 KB | 40,3 MB .“|><:|:|~r:n1:n .";-DOLIT 9O 9 9 9 9 9

Fig. 194: 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)

Min. length Define the minimum length of the Value box; if the actual length is smaller than that

specified, the box is filled with spaces (ASCII) or zeros (binary)

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 316), Serial
communication BINARY (Page 338), chapter: Data Output in ASCII/Binary

No. of results

4.6.4.6.1 Possibilities of data output of SBS (s. also User manual, chap.
Communication)

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 client" (PC, PLC, ....)
must establish a (socket-) connection (active) to the sensor.
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4.6.4.6.1.2 PC-Archiving (Vision Sensor Visualisation Studio)

Vision Sensor Manual

Here images and numeric result data (in .csv. format) can be stored by “Vision Sensor Visualisation
Studio” into a folder on the PC.

The configuration (folder, ...) of this archiving function is done via “Vision Sensor Visualisation Studio”.
(Menu: File/Result 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 last image as well as the numeric data of the last evaluation, which has been configured
under Output/Telegram, are stored (in a.csv file) in a Ram disc- folder under. ,,/tmp/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 client is necessary.

Attention
* The format of the .csv files is always the same (ftp, smb, ram-disk, Vision Sensor Visualisation Studio).
* The data 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 Ethernet RS422
To Sensor, Command Selectable in Tab: Protocol (Binary or ASCII)
From Sensor, Data output Selectable in Tab: Protocol (Binary or ASCII)

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:

SBS is always tcp/ip (socket-) server.
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SBS 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 client in stop mode or error mode, etc.). During normal operation there is no need to
reconnect existing connections.

Ethernet data handling: Especially if several SBS are used Ethernet should be preferred.
Please see also installed help:

...\Program files\Festo\SBS R3B Sensor\Utilities\Ethernet\SBS _Ethernet_communication.pdf

Commands to sensor in ASCI|

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.

Next topic: Parameters Archiving (Page 195)

Set image sharpness with the focus setting screw on the back of the SBS .

The symbol “exclamation mark” inside life picture means, that image display / transfer on PC is slower
than image processing on SBS . Not all images are transferred and displayed on the PC. This may cause lost
images during archiving. If this symbol occurs often, PC-programs running in background should be closed
in order to improve PC performance.

Parameters Functions and setting possibilities

Transmission of images to Vision Sensor Visualisation Studio can be switch on and
off (Off increases the speed of SBS ).

Vision Sensor - Off: no images are transmitted to Vision Sensor Visualisation Studio
Visualisation - On: images are transmitted. Pre-processing filters do not effect the images. (But, if
Studio 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.

Storage of max. 10 images in the sensor's internal ring buffer. Setting possibilities via

I d
Mmage recorder pop-up menu: Off, Any, Pass, Fail.

Storage of last image in ram memory, this image can be taken by a FTP-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:

Ram disk
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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 SBS 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> get image.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

fep>

Image is now in drive C of executing PC.

If activated, results can be also received in the same way via the file "results.csv" (all

defined data in "Output/Telegram", with divider

nn
5 -

Different types of archiving images

Max.
. . number (Image .
Access Description of filter Drawings
images
Images stored in run-mode on SBS can like
Image recorder in SBS be transferred by Vision Sensor predefined
i . . . 10 ) : no
(Ram) Configuration Studio or Vision Sensor in settings
Visualisation Studio to a PC. "Filter"
Vision Sensor unlimited like
Visualisation Studio Images transferred to Vision Sensor (Limit is .

. L. o . . predefined| selectable
archiving / Vision Sensor  |Visualisation Studio can be stored on size of i settings | ves / no
Configuration Studio save |hard disc of PC. harddisc |, & Y
. . Filter
image in PC)

Saving of filmstrips in Current images from filmstrip can be ,

. ) . . without
Vision Sensor saved as filmstrip (*.flm) or as bitmap 50 filterin no
Configuration Studio (*.bmp) on hard disc of PC. g
Last image in SBS (Ram Last image is stored in ram dISk'Of SBS without

. and can be taken by FTP from directory | | . no
Disk) filtering

/tamp/results.
unlimited [selectable
Archiving of images via . . . (Limitis |with/
ETP or SMB Archiving of images via FTP or SMB sizeof  |without | ™
hard disc |filtering

Page 194
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FESTO

in PC)
un‘Ilrr.nt‘ed like
. . (Limit is )
Last image from SBS by using Getlmage | . predefined
Get Image Request i size of ) : no
command in a program of a PLC or PC. . |insettings
hard disc "Filter"
in PC) feer

I/0 mapping | Digital output | Interfaces |

Destination

Timing | Telegram | Image tramsmission | Archiving

Fig. 195: Tab Output / Image transmission

4.6.4.8 Parameters Archiving

In tab Archiving the archiving of data can be defined.

Next topic: Preprocessing, Filter for image improvement. (Page 61)

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 Vision
Sensor Device Manager.

IP Address

IP-Address of target server

Sharing name

Sharing name, specified in dialog "Advanced Sharing" in PC

Workgroup
(Domainname)

Option !, Workgoup / Domainname of server / client

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 C\TESTFAIL just enter
TESTFAIL)

Filename for images and protocol file, this name is extended automatically by

Fil
fename the image number (e.g. TESTFILE).
Image files Activates archiving of images
If protocol file is active, there will be generated automatically a .csv file for
Result files each inspection (trigger). Contents of the file are specified in "Output /

Telegram". Files will have increasing numbers.
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Possibility to select, whether images should be stored including the selected
software filter or "raw" as taken from the camera.

Image contents

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.

Storage mode

Maximum number of file sets (image+protocol) which are allowed to be
Max. number of files stored in the target directory.

/omapping | Digitaloutput | Interfaces | Timing | Telegram | Image transmission | Archiving |

Archive type IP address Share name Warkgroup (Domain)
|off 2lloo.0.0

User name Password

Result fies Image files Storage mode Max. number of fles

| any 2| [any 3 | |eydic 2 ][0 Bl

Directory name (pass) Directory name (fai)  Filename

| Add expression |

Fig. 196: 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 displayed

" Vision Sensor Canfiguration Studic - Object == ® |
Fle Vien Optons Help
fodd-selee 2 FESTO
— U
Setup 1 Help | Result | Statistics |
[ Job J - B
e ! Param.
[ mgwer ] results |Detector type |Function
[ e
= - BEHE, |l (datactad = grean,
( Qutput ] not datected = red)
—_— Degree of
[ Result | Score 1 .| concordance of
e n & pattern found with ||
pattern taught
Execution| Cycl= time for an
time = in ms
Posifon Coordinates of
D' & Contour parameter found
osition 3
{cantra point)
Trigger/Image update LE —
Deviation of
Delta X, B coordinates found
Trigger Delta ¥ to taught position /
= through
1 oetion Posttion found
Contour vithin the defined | -
Connection made - chiack mitinn ramma b
Online ® Offine (At =1[#] s J| Py | > | |7 J/0 Y ) Y
Orioe -' L= JIEE e 1 = [ rome [ Pev || et |[ pnt
Results/ statistics
Results Statistics
Detector Score  Time Detector type Count 12 | Reset |
LY AlignmentDe.. *  99.7 nfa Contour alignme
PositonX | 52,2 Positon ¥ | 294.5 o
1 | Detctor1 @ 873 na Brightness EX L1 Ear 2 162k
2 @ i
Detector2 928  nja Brightness el (o B
Deltapos.X | - Delta pos. |-
elta pos.X | -18.1px elta pos.Y | -32.7px [ .
exsaution time na
Maximum
Angle 0.8° Deltaande |0.5° e nia
Average
(1] [ 0] exeaution time nfa
Made: Config | Name: Simuiator | Activejob: 2llob1 | Cyde tme: (n/a) | Flash: 2.1k8/—| [X:0¥:0L0 or @ @ © B O O

Fig. 197: Result
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Param. results

D F i
displayed etector type unction
Part / parameter detected
Result all
(detected = green, not detected = red)
all,
Score | ...n exclusive of Degree of concordance of pattern found with pattern taught
Caliper
Score | / Score 2: Value of Edge strength in grey values,
Score (I ...n) Caliper *1) normalised to 100 (hight of maximum in histogram).
Score: smaller value of the both: Score | and Score 2
Execution time all Cycle time for an evaluation in ms
Distance Caliper Calculated distance

Position X | .. n,
PositionY | ..n

Pattern match.,
Contour, Caliper

Coordinates of parameter found (centre point)

Delta X, Delta Y

Pattern match.,
Contour

Deviation of coordinates found in contrast to taught position /
through alignment

Position check

Pattern match.,
Contour

Position found within the defined position frame

Pattern match.,

Angle Orientation (absolute angle) of parameter found
Contour
Pattern match,, Angle deviation between parameter taught and parameter
Deltaangle
Contour found
Scale Contour Scale of contour found in contrast to taught contour.
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

Color list, Color

Mean value green

model RGB) value

Blue (Color Color list, Color Mean value blue
model RGB) value

Hue (Color Color list, Color Hue value of color
model HSV) value

Saturation (Color
model HSV)

Color list, Color
value

Saturation of color

Brightness (Color
model HSV)

Color list, Color
value

Brightness of color
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Lightness (Color |Color list, Color
model LAB) value

Lightness of color

A (Color model |Color list, Color

A- value of col
LAB) value value of color

B (Color model Color list, Color

B- value of col
LAB) value value of color

The displayed parameters vary depending on the selected detector type. To see the results of another
detector mark it in the detector list. In module Vision Sensor Visualisation Studio numeric results,
statistics and images with or without the selected frames can be archived.

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 | / Score 2: value of Edge strength in grey values, normalised to 100 (hight of maximum in
histogram).

Score: smaller value of both: Score | or Score 2

fogr-gellle P 2

et Hep | Rest | Statitcs

b, Score | 52.7 *]
sigrment
Setectr
it
Resit F
@ [23
L il' sawe 1 [s27 sane2 [a31
il A N
Ao o\ TS
1 Probe 1 Probe 2
= - -
Comecton made
. = s < w5 Elm
b = 4 Edge strength Edge strength
— 100 100
Configure detectors and regi| A
e — = Y Th—— N__al
1 Detektor1 Caliper Probe type Probe settings. V
E_3 ¢] edesvengh v
%2 100 00
Smootring Fi 2 - [re
1> (v
2 Selcted search srpe Selected sexch strpe
” “Transition Search strpes. =] ¢ winer 9 4] Winner
—— -> dark 0 &
=== Resdts Co o
e < Reset odke | oseies

Mode: Config | Name: Smuator | Actvejob: 11Job1 Cyce time: (n/a) Fiash: 0.3K8 /-~ |X:01:01:0 o @ @ O O & O

Fig. 198: Score value Caliper detector

4.6.6 Start sensor

This function sets the sensor to run mode and executes the job.
Image display (Page 210)

Result (Page 196)

Statistics (Page 214)
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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, mark it in the selection list or click on its graphic
representation 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.

" Vision Sensor Configuration Studio - Object. [
Fie View Options Hep
pogd@-cell@ P 2 FESTO
Setip Help | Result | Statistics |
H e =
Fig.: Result
Param.
l'fﬂl'ts Detector type |Function
Part / parameter
Result Result all detected
(detected = green,
S not detected = rad)
op) Degree of
Score 1 .. ail concordance of
n pattern found with
pattern taught
all Cycle time for an
Trigger /image update time evaluation in ms
Pasition Coordinstes of
~ Position |Contour paramater found
Trigger b (centre point)
Continuous o
: Delta X, |coniour coordinates found | |-
Connection mode Deltay |OMY to taucht oosition / | ¥
Onlne Sffine =
® Online Offine | [Fit Home || Prev || Next Print
Results/ statistics
Resuits Statistics
Detector Score  Time Detector type Count 4867 Reset
AldignmentDe... © 973  2ims Contour aignme
Position X X Position Y 7
1Detector1 9 846  Oms Brichtness = 31965 o el Fos g 0.00%
2 o it
Detector2 537 Oms Brightness ral press e
Delta pos.x [-0.4px Delta pos.Y [-0.6px i
execution time
Maximum
ange [0z Delta angle [0.2¢ e H6ms
Average
7] T y execution tme s
Mode: Run | Name: FESTO | Active job: 1lJob1 Cyde tme: 44 ms Flash: 13.248/40.3V8| |X:0 Y:01:0 oour @ O © w @ O

Fig. 199: Start sensor

4.6.7 Further topics of Vision Sensor Configuration Studio
Trigger settings (Page 200)

Switching between online and offline mode (Page 200)

Simulation of jobs (offline mode) (Page 201)

Creating filmstrips (Page 201)

Image recorder (Page 211)
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Displays in image window (Page 205)
Search and parameter zones (Page 205)

Color models (Page 207)

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

E Operation with automatically running self-trigger; the sensor supplies images with the
ree run . .
maximum possible frequency

Select the form in which the images are to be supplied by the sensor using the option buttons in the zone
Trigger/Collect image:

Parameters |Functions

Recording of a single image, image recording occurs once when:

Single I. Trigger mode = triggered: First external trigger signal or with the trigger button on the
image interface

2. Trigger mode = free run: First click on the "Single image" button

Continuous supply of images, image recording occurs continuously when:
I. Trigger mode = triggered: Each external trigger or with each click on the trigger button

Continuous |on the interface
2. Trigger mode = free run: Continuously through internal self-triggering with maximum

frequency

When exposure time, amplification, illumination 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 necessary
temporary) settings:

« Setto free run under "Job/General"

« Set to continuous under "Trigger / Collect image"

4.6.7.2 Switching between online and offline mode

Two operating modes are available for sensor configuration and test run, which you can select in the
Connection window.

« Online mode: Configuration with connected sensor.

o Offline mode: Simulation of a sensor with the help of images stored in film strips.

Conneckion mode

@ Online Cffline
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Fig. 200: 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.

Displays in image window (Page 205)
Creating filmstrips (Page 201)
Information:

« Several films are available in Vision Sensor Configuration Studio when delivered.

o Further methods for image acquisition: Image recorder (Page 21 1)

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 of images
in a filmstrip 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 films.

When you mark an image in the list, it is displayed in small format in the preview window on the right.

4.6.7.4.1 Storing images from the sensor as filmstrips:

I. First connect the 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 M

Filmstrip Preview

Images

Source HName i:! &
A
‘

Sensor Image2 ‘

s -
| Sensor Image3 9
Sensor Image4 = ' I
v |\ [J'ER
| -

Sensor Image5

Sensor Images =
|=ancar Imana’ k| el |
[p] L2

load || oDelete || Deleteal || Load fimstrip ] | save fimstrip | ’

P S T, R S U R

Cancel | [ Ok |

Fig. 201: Filmstrip
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The images now can be examined; re-sorted or individual images can be deleted or added. The
maximum number of images in a filmstrip is 30.

4. Click on Button "Save filmstrip" under the selection list.

Allimages in the list will be saved in a filmstrip 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:

I. 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 a film 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:

Button Function
<t <t Change order of images: The marked image is moved up/down one place or is moved to
>N >SS the end of the list.

Loadimage |Load further images from an external storage medium

Delete, Delete image from the list/Delete all images from the list. (The images on the data carrier
Delete all are not deleted here.)
Abort> Quit the list without any modification
Load all images into the film memory on the PC in the order shown. These are now
Import . . - .
available for display and analysis in offline mode.
Load/S
.oa ‘ave 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
< J(s=t J[_> ] [s ][]
-

Fig. 202: Image reproduction
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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 current image as well as the number of images in the active filmstrip.

4.6.7.4.4.2 Image section and enlargement:

o3[+

Fig. 203: Zoom

You can select the required image section using the buttons or drop-down menu under the display
window

4.6.7.4.4.3 Graphical display of results

You can active or deactivate the following graphics in the View menu:

o Bar graph result: Displays the inspection result as a bar graph
o Drawings: Displays search, parameter and position frames detectors and alignment detectors
« Focussing aid: Displays image sharpness (see also Job settings)

o 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 Vision Sensor Visualisation Studio offers a limited selection of these functions.

4.6.7.5 Image recorder

An image recorder is available in the Vision Sensor Configuration Studio and Vision Sensor Visualisation
Studio programmes. When the recorder is activated, either all images or just error images are
continuously loaded into the internal memory. This covers 10 images, the oldest images are in turn
replaced (FIFO 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 Vision Sensor Visualisation Studio 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 job settings in the Vision Sensor Configuration Studio programme
(tab Image transmission). You can select whether all images or only error images are to 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 Vision
Sensor Visualisation Studio).

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 l o

Date | 16/06/2015 Recorded time | 10,44, 13.000 Images | 1 /10 Q@

I Previous Next [ Save Save all . Close

Fig. 204: Image recorder

Parameter Function
Back Displays the previous image
Next Displays the next image
Save Saves the image displayed on the PC or an external storage medium
Save all Saves all images
Information:

o 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 resolution of 640 x
480 pixels (VGA).

o 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.bmp, e.g. 090225 123456_Pass.bmp).

« If you want to record detailed inspection results with the images, use the function Archive in Vision
Sensor Visualisation Studio.

« If you only want to record a single image with or without overlay, you can use the function save
current image in the file menu, instead of using the recorder.

o Images will get a time stamp when loading them from Vision Sensor.

¢ Loading images from the sensor on to the PC deletes data on the sensor. If the recorder window is
closed without images having been saved, they will also be deleted from the PC.

o Images are lost from the buffer in the event of a loss of power.
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4.6.7.6 Displays in image window

4.6.7.6.1 Controlling image reproduction

=1 (&)

Fig. 205: 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 current image as well as the number of images in the active filmstrip.

4.6.7.6.2 Image section and enlargement:

Blamnn

Fig. 206: Zoom

You can select the required image section using the buttons or drop-down menu under the display
window

4.6.7.6.3 Graphical display of results
You can active or deactivate the following graphics in the View menu:

o Bar graph result: Displays the inspection result as a bar graph
o Drawings: Displays search, parameter and position frames detectors and alignment detectors
« Focussing aid: Displays image sharpness (see also Job settings)

o 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 Vision Sensor Visualisation Studio offers a limited selection of these functions.

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 coloured frames.

Drawings in 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", all
drawings 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 grey level detectors, a circle can
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also be selected. The defined parameters (red frame) are found (green frame) provided its centre 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 a red or green frame:

o Redframe = teach parameters

o 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 zones initially 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 centre 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 (alignhment detector).

Fig. 207: Search- and feature frames

Information:
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« For optimum detection, parameters must be distinct and not contain any variable parts, e.g. shadows.
« Significant contours, edges and contrast distinctions are of advantage.

o To reduce 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:

o 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.
SBS Color is able to work on different color models.
The following color models can be selected:

Color model RGB (Page 207)

Color model HSV (Page 208)

Color model LAB (Page 209)

Next topic: SBS — Operating- and configuration software — Vision Sensor Configuration Studio, all
functions (Page 56)

4.6.7.8.1 Color model RGB

RGB color model is 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.
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White
)(25512551255)

”

Yellow
(255/255/0)

Cyan
(0/255/255)

Red

Fig. 208: Color model RGB

red, green, blue, 0-255

RGB color model is 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 physical impact and RGB value.

Example: Doubling the shutter time leads to doubling of RGB values, if all other illumination conditions
remain stable.

4.6.7.8.2 Color model HSV

HSYV color model is the most similar to describe what the human eye sees.

Fig. 209: Color model HSV

H (hue) stands for the angle on the color circle (e. g. 0° = red, 120° = green, 240° = blue)
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S (saturation) in percent (0 % = light grey, 50 % = low saturated color, 100 % = maximum saturated 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 is built from a three dimensional coordinate system:

L=100
J
+b

+a

L=0

Fig. 210: Color model LAB

a*-axis describes the red and green components of a color, negative values stand for greenand 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 technology
used for capturing and displaying the images.

LAB values are calculated from linear RGB values. This is based in a D65 illuminant and a 2° observer.

4.6.7.9 Application Examples
In Menu "File" "Examples"” predefined examples can be loaded.

A filmstrip is loaded together with a job-file.
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4.7 SBS - Operating- and configuration software - Vision Sensor
Visualisation Studio, all functions

This program enables the monitoring of the image from the camera and the inspection results.
Image display (Page 210)

Result (Page 215)

Statistics (Page 214)

Changing active job (Page 216)

Upload (Page 217)

Commands / Freeze image (Page 21 1)

Image recorder (Page 21 1)

Archiving test results and images (Page 213)

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 predefined jobs
(SuperSBS 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 transmission" in Vision
Sensor Configuration Studio) program:

« Image transmission active: The current image along with the frames for the defined search, parameter
and position zones and parameters found are displayed.

o Image transmission inactive: Only the frames for the defined search, parameter and position zones and
parameters found are displayed (current image 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 result bar with a set
threshold value:

o Green bar: The parameter searched for has been found and the pre-set threshold value for
concordance has been reached.

o Red bar: 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 SBS

.i.e. Not all images are transferred to PC.

This may cause lost images in images archiving. If this symbol occurs often, PC-programs running 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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I i

File Options Yiew Help

tome || prev  |[ et |[ ot

Welcome

This prograrnme enables the
renitoring/inspection of connected sensors
and the snalysis of inspection results.

Image display
Result
Statistics
Change job

Commands | Freeze image
- Zoom

Image recorder

Archive images

Commands | Resuk | Statistics | Jobselect | Jobupload
8! Current image [ Minimum T —
ot [ 1000 T Cr | W
Next image
Next faied image:
Pass | 1000 || 100.00% | Masmem - 4oms |
) execution ting
[recimages | | (o | [0.00% i | 25ms |
execution time |
Archiving
| Mode: Run | IF address: 192.168.60.199 | Name: activejob: 113ob1 | Cycletime: 25ms Q9 0 9 0 9 Q

Fig. 21 1: Vision Sensor Visualisation Studio

Except the archiving all functions of Vision Sensor Visualisation Studio are available also in the module
Vision Sensor Configuration Studio.

4.7.2 Commands / Freeze image

With the "Freeze image" button, you can request single images according to the type required (current
image, next image, 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

An image recorder is available in the Vision Sensor Configuration Studio and Vision Sensor Visualisation
Studio programmes. When the recorder is activated, either all images or just error images are
continuously loaded into the internal memory. This covers |10 images, the oldest images are in turn
replaced (FIFO 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 Vision Sensor Visualisation Studio program, you may be required to enter a password (if activated)
to call up recorder images (User user group, see user administration).

Activating recorder:

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016 Page 211



FESTO

Vision Sensor Manual

Activate the recording function in the job settings in the Vision Sensor Configuration Studio programme
(tab Image transmission). You can select whether all images or only error images are to 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 Vision
g g Y

Sensor Visualisation Studio).

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 = | [k
Date | 16/05/2015 Recorded time | 10,44, 13.000 Images | 1 j10 QD
| Previous | Mext | | Save | : | Close

Fig. 212: Image recorder

Parameter Function
Back Displays the previous image
Next Displays the next image
Save Saves the image displayed on the PC or an external storage medium
Save all Saves all images
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.

o During storage, the images are deposited in bitmap format (extension .bmp) with a resolution of 640 x

480 pixels (VGA).
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o 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.bmp, e.g. 090225 123456_Pass.bmp).

o If youwant to record detailed inspection results with the images, use the function Archive in Vision
Sensor Visualisation Studio.

« If you only want to record a single image with or without overlay, you can use the function save
current image in the file menu, instead of using the recorder.

o Images will get a time stamp when loading them from Vision Sensor.

o Loading images from the sensor on to the PC deletes data on the sensor. If the recorder window 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 user group, see user administration).
Configuring archiving:

I. Select Configure archiving ... from the File menu.
A dialogue box appears with the following options:

F — T N
¥
Archiving
Path for archiving
Path | C: :]
Setiings
Automatic Start

Archive Images Circularly

+| Limitation {max.) | 10MB i-:—j
Type of images i.ﬁ.ll images = |
Image Mumeric results
i Additional csv file {numeric results)
| Cverlays
Storage mode
Bargraphs iCunﬁgurEd = |
Dk I | Cancel |
L A
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Fig. 213: Archiving configuration

Parameter |Function
Path for
Ny Directory in which archived file(s) are stored.
archiving
Settings,
Automatic  [Starts archiving automatically after start of Vision Sensor Visualisation Studio.
Start
Settings,
Archive , , . , e .
image Activates cyclic overwriting of oldest images if limitation of storage is reached.
circularly
Settings,
. g‘ In this drop-down menu it is possible to specify which images (all images or only
Limitation )
good or bad images) are to be stored.
(max.)
Type of - :
images Specifies, whether all, good or bad pictures have to be stored.

Graphics, Bar
graph result

Choice of graphics to be archived in the image.

results

Numerical

If "record with" is activated, numerical result data such as coordinate values etc.
are archived in an additional .csv file.

Setting "Legacy" / "Configured" determines the format of storage (.csv). With
"Legacy" *I) the content is predefined, with "Configured" the content can be
defined in "Output/Telegram".

*1) The storage mode "Legacy" is obsolete and only provided for reasons of
backward compatibility. It will be omitted with one of the next versions.

2. Select the 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 statistical
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"
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Number of inspections with result "Error"

Bad parts

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 Vision
Sensor Visualisation Studio program.

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:

Commands

Freeze

® Current image Detector  Result  Score  Executior Detector type
| Bligrmnent

Resuk | Statistics | Jobselect | Jobupload |

Score horz, |28.4 | Seore vert, | 184 |

° 184 3 Edge detector

Next image Detector

Next failed image 1 | Detectort
2 | Detector2

Zoom || Rec. images

° 08 0 Brightness
° %8 0 Erightness

Position % | 2815 | Positian ¥

Delta pos.X |0.0 | Delta pos.y 0.0 |

Archiving | (]

| 1375 |

Mode: Run | IP address: 192,168.60.199 | Hame:

| Activejob: 2|0bz | Cydetime: 22ms

Q 9 9 0 O 9

Fig. 214: Vision Sensor Visualisation Studio, Result

Param. results

. Detector type Function
displayed P
Part / parameter detected
Result all
(detected = green, not detected = red)
Degree of concordance of pattern found with pattern
Score | ..n all
taught
Distance Caliper Calculated distance
Execution time all Cycle time for an evaluation in ms

Position X | .. n,
PositionY | ..n

Pattern match.,
Contour. Caliper

Coordinates of parameter found (centre point)

Delta X, DeltaY

Pattern match.,
Contour

Deviation of coordinates found in contrast to taught
position / through alignment

Position check

Pattern match.,
Contour

Position found within the defined position frame

Angle

Pattern match.,
Contour

Orrientation (absolute angle) of parameter found
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Pattern match.,

Angle deviation between parameter taught and

Delta angle Contour parameter found

Scale Contour Scale of contour found in contrast to taught contour.
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
model HSV)

Color list, Color value

Saturation of color

Brightness (Color
model HSV)

Color list, Color value

Brightness of color

Lightness (Color
model LAB)

Color list, Color value

Lightness of color

A (Color model
LAB)

Color list, Color value

A- value of color

B (Color model
LAB)

Color list, Color value

B- value of color

To show inspection results for another detector, mark it in the selection list.

You can archive inspection results and statistics including selected graphics in Vision Sensor Visualisation

Studio.

4.7.7 Changing active job

In the 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 use of functions which stop an active sensor may require password entry (User group user, see user

administration).

Password levels

Page 216
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All user

— | SensﬁFlnd }7
t

'Fassw: Admin'

L
SensoView SensoConfig |

-Images and results -All parameter settings

r
Passw: User

L
- Job upload
\- Record images

Fig. 215: Password levels

Comman ds | Resuk | Statistics | Jobselect | Jobupload |
Avallable jobs an sensar
& Current image || Name Description Author Created Changed
Next indge 1] 2ab1 b Author 20.03.2012 21.03.2012
2 32 b Authar 20.03.2012 21.03.2012
Niext failed imag |
Archiving Gl I o) [ setactve
fctive jobs 2]J0bz | Cyeletime: 22ms H H @ Q@ 9 9 9 9

| Mode: Run | TP address: 192.168.60,199 | Mame:

Fig. 216: Vision Sensor Visualisation Studio, Job select
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:

o 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.
o Ready and Valid: Ready and Valid show at Job change and at change of operation mode from Run to
Config, that the SBS is not ready and that results are not valid. (Low level)

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.
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Jobs and job sets can be created in the Vision Sensor Configuration Studio program and stored there
under File / Save Job / Save Jobset as .......

Commands

| Resuk | Statistics | Jobselect | Jobupload |

Vision Sensor Manual

Freeze

& Current image
| Next image

Next failed image:

Avallable jobsets in: ./DatafJobset

| Hame

Created

Changed

|1 | Jobset_t.job
|2 Jabset_2.jab
|3 Testz.job
|4 test1.job

28.02.2012
28.02.2012
12.03.2012
05.03.2012

28.02.2012
28.02.2012
12.03.2002
05.03.2012

Upload

| Mode: Run | TP address: 192.168.60,199 | Mame:

Active job: 2|30bZ | Cycletime: 22ms

I | @ 0 09 0 0 0

Fig. 217: Vision Sensor Visualisation Studio, 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).

o Selectajob or job set from the list and load it on to the sensor with the "Upload” button.

« This action deletes all jobs previously stored on the sensor!
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5 Communication

5.1 Possibilities of image- / data transfer and archiving

The SBS 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 SBSto a PLC/PC. But the
PLC/PC can also actively communicate with the SBS , for e.g. only on demand/ request to get result- or
settings- data or to do a job switch.

The physically available communication interfaces are:

e Ethernet
o 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
316) ff.

In the following pages the function and the according settings how to use the different possibilities to
communicate with a SBS 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. This is
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 |: Pure data output from SBS to PC/PLC

Step I:

After the job with all necessary detectors, if so alignment is set up, here the Ethernet interface get’s
activated and if necessary it’s parameter are set also.
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P=EEE

“.." Vision Sensor Configuration Studio - Object

Fie View Options Help

frodd-gel@e 2 7 7 FEISTEI

Setup o [ Hep | Resut | Sttstics

|
Job £

Interfaces

Alignment
Detector
Output |

Result

In this tab you select and activate the digital
inputs/outputs used and the intarfaces for data
output

Fee

Fig.: Qutput, tab Interfaces —

ctions
Internal 1/0|Selection of 1/O-type: BNP or NPN
RS 422 RS422 for data output vith choice
Trigger/Image update f L (baud rate) |of data rate
External 1/0|
S . Bterna! YOlnot available
Trigger — Ethamet TCP/IP for data output.
Continuous - " a socket server. Thare
s are used two ports which can be
‘ ||
Connection mode . L B sthemnerl jlaclineabi che wiee DERME b por [ |
Sen | Some (b)) (e | e
Configure output.
1/Omapping | Digtaloutput | Interfaces | Timing | Telegram |
Name Setting 1 Setting 2 Setting 3 Logical outputs | Enable
1 | Internal 1f0 (3 B2 ¥
4 Ethernet [.(mn2006 [# outi200s  [+] [o St
5 |EtherNet/IP (o )
6 |Profinet

ndde: Config | Name: Simulator | Activejob: 1lJobl | Cyde tme: (n/a) | Flash: 5.7k8 /—| X0 Y0LO pout {2 @ 05 08 @ @h
| — )

Fig. 218: 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 network administrator.

Step 2:
In tab ,, Telegram* the payload which should be transferred via Ethernet port 2005 are set up.

In this example it is:

o Start:,,010
¢ Overall result of detector |

Trailer: ,,xxx"

As format ,,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

1o mapping | Digtal output | Interfaces | Timing | Telegram

| Payload
Trailer 00t | = =
Active Detector  value Min. length +
End of Telegram [ st =
Sawe to file || Selected fields || Datalength || status
|| Deteckor result || Digital utputs 1| Logical outputs U
[ Executin time [ Active job now [ checksum Down

‘ Mode: | Name: | Active job: 2|Job2 | Cycke tine: {nja) | Flash: 2,3k8 {40.3 MB ||><‘UV‘ULU || il @ @ @ @ @ Q@ |

Fig. 219: Data output, configuration of output data

Step 3:

Page 220 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual I ES I D

After starting the Ethernet tool ,,Hercules* the tab ,, TCP-Client* must be selected to communicate via
Ethernet with the socket- server SBS .

92-Hercules SETUP utility by HW-group.com ) 1Ol x|

UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data

— TCP
Module IP Port
Ping | A LConnect |
~TEA authorizatio
TEA ke

1:{01020304 | 3 |090A0B0C
2|D5060708 | 4 [ODOEOF1D

Autharization code
| el

- PotStoretest —————————
[~ NWT disable

Received test data |

I~ Bedisctta UDP
— Send

]
[ [CIHEX  Gend | HI_Ugroup
I I_ HE% | Serd | vww.HW-group.com

Hercules SETUP stility

I [T HEX:  Send | Version 3.2.5

Fig. 220: Data output, Ethernet tool / |
Here the IP address of the des SBS and the correct port number must be set up to receive data.

The IP address of the SBS you find in Vision Sensor Device Manager. Please look at the first line in the
window ,,Active Sensors‘“ = 192.168.60.199

= \ﬁsionSEﬂw_ e

Fle Settings Help

o 2 FESTQ

lctive sensors

P address Sensor name Hardware Type Variai Firmware Mode Mz
- 192.168.100.151

Active sensors =

FESTO Stan...

1.17,12.6  Run
All sensers available on the connected

network are displayed in the selection list
Active sensors. —

Configuring a connected sensor (call up
Vision Sensor Configuration Studia)

Display images and result data (call up
([T T ) Visien Sensor Visualisation Studic)

Gensars for simulation mode

Signifi f ters displayed
Type Hardware Variant Version = ﬂ"::D rameters dlapiay:
1/@ Object R38 ~ | Standard ¥ 11212.3 i Sensor ‘s IP address in
IP address h ik
2|2 Code Reader R3B + | Standard ¥ 117123 i Lo nit
Hardvare Hardvare (.. RS, )

Sensor type (Object-,
Code reader)

Sensor- sub variant (e.g.
Add active sensar Variant |stancerd ) (e

Sensor type

Paddress | . . . « I [ Add I (€1 I v
= Il == Il o I ot ‘ [ rome || previous || mext |[ Pt |
IP address (PC): 10.23.9.106 Subnet mask: 255,255,255, 128 This PC has mare than one Ethernet Adapber-.

Fig. 221: Vision Sensor Device Manager, |IP address ...

The port number for the output port was taken over from Step | with port 2005.
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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 SBS
is established and shown in the main window in green letters.

--'%_'{‘-Hercules SETUP utility by HW-group.conm = |EI|5|
UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | abaut |

Received/Sent data TP

Connecting to 192.168.60.199 ...

Firt
Connscted to 192.165.60.199 el 5
192166 60159 [ 2005
Ping | X Disconnectl

~TEA authorizatio
TEAkey———
1.{0102030¢ | 3 |090A0BOC

2. |0508070 | 4; [ODOEOF10

Autharization code

| 8

i PortStare test
[~ MYT dizable

Received test data |

[~ Redirect to UDP

~ Send

[ [~ HEX Sendl ngroup
I I_ HE®  Send | vwu.HW-group.com

Hercules SETUP stility

I [T HEX  Send | Version 3.2.5

Fig. 222: Figure 168 Data output, Ethernet Tool /2
Step 5:

The SBSnow needs to be started form the PC application with ,,Start sensor*. (Later in autonomous
operation the SBS directly starts after power on, and sends data, if configured this way).

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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- 2etup

Ju:ui:u
Aligniment
Detector

Cukpuk

Resiult

[ Stap sensor |

- Trigger/Image update ————————

Single
Trigger E =
Conbingous

Fig. 223: Data output, Ethernet, Start sensor

--"{{‘-Hercules SETUP utility by HW-group.com = |E||ﬂ
UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | about |
Received/Sent data

— TCP
Connectity: o 192 F 1680601 1898 HodileR Bt
Connected to 192.168.60.1599
D10Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxx=x0 |192'188'BD'-ISS |2DDE
10Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx01 ;
OPxX¥010Pxxx010Pxxx010Pxxx010PXxx010Pxxx010Pxxx010 Fing | X DiSCD”"BC‘l
Prxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010F
*xx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Px [ IEA authorizatio
%¥x010Pxxx010Pxxx010PXXH010PKxx010Pxxx010Pxxx010PKx TEAkgy——
®x010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxx010FP K 1:|D1D2DBD4 3:|DSDADBDC

O010Px®x010Pxxx010Pxxx010Px¥010Pxxx010Pxxx010Pxxx0
10Pxxx010Pxxx010PHxx010PR010P xxx010Pxxx010Pxx=01
OPxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010
Pauxx010Pxxx010Pxxx010PXRxX010PKHN0L0Pxxx010Pxxx010p | Authorzation code

XX OIOPHHO010P 0 10Pxxx0 10PN 0 10P X 010FPxxx010FPx I %l
*xx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx

2:|D0B0708 | 4: [ODOEQF1D

i PortStare test
[~ MYT dizable

Received test data |

I~ Redirect to UDP

~ Send

[ [~ HEX Sendl HI_Ugroup
I I_ HE®  Send | v HW-group.com

Herculas SETUP stility

I [ HEX  Send | Version 3.2.5

Fig. 224: Data output, Ethernet, Tool / 3
Then here visible data are displayed (as set up in ,,Output*):

o Start:,,010“

o Overall result of detector | (,,P* for positive, as result of detector Brightness is = “Pass”)
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o Trailer:,,xxx"

5.1.1.2 Ethernet example 2: commands (requests) from PC/ PLC to
SBS

Wi ith response / data output from SBS
Step |

For better traceability in this example the triggered mode is used. That can be done as follows: Adjust
Job/Image acquisition/T rigger mode = Trigger. All other settings remain the same like in example .

I =1oix|
File  Options  ¥iew Help
lodd-2elle P 2
sewp—————————
Alignment
Home || mev J[ et |[ et |
Output Parameters for image acquisition e
The basic parameters for image acquisiton
are determined in the General tab,
Setimage sharpness with the focus setting

screw on the back of the

Image transmission: parameters for image
transmission
Pre-processing: parameters for

- TriagerfImags update preprocessing of image

H

Sinle

- Connection mode

| E]Flt -

Functions and setting
possibilities

) Parameters
Trigger

Resolution  Standard resolution is WVGA
(736x480), but a lower

resolution (CGA) can be

g | selected with time-critical
s online Offine z 0o applications or for -
Configure job
Jobs
Name Description Auth! Image acquisition | Image transmission | Archiving | Pre-pracessing | Cydetime |
1]Jab1 Job Authe | pesolition Shutter speed Guadrants
- (&)
VGA (BA0x4E0) | & 0,607 ms 5] 9
Auto shutter g ) g
Trigger mods: Gain Inkernal ilumination
* Toger r— (v [ on .
i I D Free run External ilumination
OFf =
[ mew  |[ wead || sawe || opoee || pelteal |
| Mode: | Name: | Active job: 1|3ob1 | Cycle time: (nja) | Flash: 0,448 {40.3MB ||x‘nv‘nm || o @ @ @ @ @ QO |

Fig. 225: Data output, Ethernet, Trigger
Step 2

To send commands / requests to the SBS, a second instance of Hercules is started. This time with Port
2006 as input port of the SBS , where it can receive commands. All telegrams (commands and response
strings) to and from the SBS you find in chap. Serial Communication ASCII ff...

I X Hercules SETUP utility by HW-group.com

UDPSetup| Seial  TCP Dlent | TCP Gerver | UDP | Testbods | About |
Received/Sent data

Connecting to 192.168.60,193 ...

Connectea to 152.166.60.193

l010Pxxx

=
UDPSelup | Serial  TCP Clent | TP Serves | UDP | Test Mode | About |
Received/Sent data

Connecting to 192.168.60.199 ...

Connected to 192.168.60.199

rroTRGH

=0l x|

prg_ | % Discomecl
“TEA authorization
TEA ke

 ——
1:[01020304 3 [0s0a0B0C
2[05060708 4 [ODOEGFTO

Authorization code Authorization code
| |
tore .~ PoStore test———————————————
I~ NVT disable I~ NVT disable
Received test data Received test data
I~ Redirect to UDP I~ Rediect to UDP

@
8
2

[~ HEX | Send

" HEX Send

[~ HEX  Send

HL;

Ping X Disconnect]
“TEA authorization
TEA ki

C—
1:[01020308 3 [os0e080C
2 [osee0708 4 [oooecFio

[~ HEX | Send

" HEX Send

[~ HEX Send

Page
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Fig. 226: Data output, Ethernet Tool / 4

FESTO

In the window to the right the command “TRG” (for Trigger, command s. below, first line) was sent to
the SBS, 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.

The SBS responds via port 2006 as a acknowledge to the command with ,,TRG*, and in this case with ,,P
for a positive result for detector |, both in black letters, also in the right Hercules window.

In the left window the SBS sends via the output port 2005 the Output defined values ,,010Pxxx", like in

example Ethernet I. (Right window)

4 Hercules SETUP utility by HW-group.com P [=/ E3] | % Hercules SETUP utility by HW-group.com =10] xj!
UDF Setup | Sedial  TCP Clent | TCP Server | UDP | TestMode | Abaut | UDP Selup | Serial  TCP Client | TCP Server | UDP | Test Mode | about |
-TCP TcP
focke ; 99 e Part
. (FF):099% [oanim e
il < - [NVT: AYT 12216 -
Fing X Disconnect| 9 Fing X Discornect
............ ehida
~TEA authorization 4144 {AYQ-876<BR<7BQf s~ ~COpKS+s' £41 | 17%) 0,96/ TEA authorzaion |
TEA key s' *247LYfoghaS0" Y 00" §™Erp iy
1:[01020304 3:[os0aceoC \_gg_cd¥QSF; 6/3448E8] xetocTazds_ae| vgXDS14<618i] 1:[01020304 3 [0508080C
[Peoeoroe (D=0_NBB4554: ;>ACA : 4106FO_olc’ §1£0YHA ; =708 EHHE .
2 [05080708  4; [ODOEOF10 |<2GCE7BFCCEWe 205060708 4;|0DOEOF10
Authorizaton code FOPUFE) ogy (FF Authoizaion code
) -6 &
[] | deg—— 8]
Y
Postere test ettt A, PortStore lest
™ NVT disable I~ NVT disable
Receiedtestdsta | 77 ¥
. FF)&imd. -~/ . ({602
e 303110372 : BLU\ dsveQ: , 4§47 1%%,1/071§%/5FY
™ Rediect to UDP ~| I™ Reduectto UDP
Send [ Send
[TRE ™ HEX  Send ngr“p [TR& I~ HEX  Send ngrnup
[GMo 7 HEX | Send X [GiMo ™ HEX Send
He ity r atlity
[ I~ HEX Send 5 [ I HEX  Send

Fig. 227: Data output, Ethernet Tool / 5

In the example the command GIMO (GetlMage0) was sent to the SBS . It responds with the binary image
data which are shown in the right window. That means, the data output of the manually under ,,Output*
defined payload data happened via port 2005. But the response to the request,,GIMO“ 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 SBS
Wi ith response / data output from SBS
Step |

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 I.

For this example Job | was set up with the below visible data output:

o Start:,,010“

o Trailer:,,xxx"
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Fie View Options Help

frodd-gelllde ?

Setup

FESTO

3= \

I

Telegram, Data output |
Serial Communication ASCIT
Detector Serial communication BINARY

EtherNet/IP Assembly Request

Result EtherNet/IP Assembly Response

Configuration of data output via serial interfaces
RS 422 and Ethernet as well as for archiving in
.csv. files. Here all s=ttings can be dons, which
result data of the Vision Sensorshould be
transfarrad via the before sslectad interface.

Trigger/Image update
Single
Trigger
Continuous Fig.: Output, tab Telegram
—— " T o |
- Connection mode ————————— e —— -
Oowe  ®one | DE__3I Tr— ] e
[ 1/omapping | Digitaloutput | Interfaces | Tming | Telegram |
ASCL | strt (0w | Payload
Trai
e = ) Actve | Detectr  value Mn.length Mo.of [+ |
e | : )
End of Telegram [ | [Anst =
|| Select=d fields || Datalength || Status
|| Detector result || Digital outputs | Logical outputs.
|| Execution time || Active job na. [ Checksum 1 | [»] Down

Mode: Config | Name: Simulator | Activejob: 1lJcb1

| Cydetme: (n/a)

| Flash: 2,148/ —| X0 YLD pr @ @ & B @

(%]

Fig. 228: Data output, Ethernet, Job switch Job |
Job2 was set up with detector | and data output:

o Start:,,020“
e Overall result of detector |

o Trailer:,,yyy“

" Vision Sensor Configural

Fie View Options Help

Podd-gdell@p 2

FESTO

2 - Help | Resut | Statistics

Telegram, Data output [ l
Serial Communication ASCIT
Serial communication BINARY

EtherNet/IP Assembly Request

EtherNet/IP Assembly Response

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 Vision Sensorshould be
transferred via the before selected interface.

Trigger Image update

singe

Trigger
Continuous

Fig.: Output, tab Telegram

Cow some | OE__E

| Connection mode:

[Parameters]Functions ]

| i [ vome [ eev |[ mex [ e |
| 0mapping | Digitaloutput | Interfaces | Timing | Telegram |
AsCIL 2] start (020 | Payload

e vy ] Active  Detector Value Min. length o, [ + ]
Separator ( ] 1/ [Detektort |Gesamtergebris 0 —
End of Telegram ( | [anst s

| Selected fields | Datalength | status

| Detector resuit || Digital outputs | Logical outputs
|| Execution tme || Active job no. [ checksum (] I D) L

Fig. 229: Data output, Ethernet, Job switch, Job 2
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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 SBS to
receive commands.

All telegrams (commands and response strings) to and from SBS you find in chap. Serial Communication
ASCII ff.

S ercies SETUP ity by V- g B T
UDP Setup| Serial  TCP Chent | TCP Serves| UDP | TestMode | About | UDPSelup | Seiisl  TCPClirt | TCP Satver | UDP. | Testhode | About |
data dat
Connecting to 192.168.60.199 ... connecting to 192.168.60.199 ...
Connected to 192.168.60.199 connected to 192.168.60.199
ozoPyyy TRGTRG!
1 TEA authorization- i TEA suthorizali
TEAkey——————— TEAKsy————————————
1:[o1020304 3 [os0a080C 1:[07620%4 3 [030A0B0C
2[05060708 4 [oD0EOFID 2 [05060708 4 [000ERF10
Authoizstion code | Autherizalion cod
) 8
Portlore test PotStore test
I NVT dsable I NVT dsable
Received lest data Received test data
I Redtect to UDP I Redrect lo UDP
Send Send
T I HEX Send fre rhe s || HISR s
[ HEX Send U groupor 00 I HEX e v growpcom,
o ility Hercales SETUP wtilivy
[ ™ HEX _Send Version 3.2.5 [ciBo0z I"[HER | Serd Version 3.2.5

Fig. 230: Data output, Ethernet, Job switch, tool / |

In the window to the right (port 2006) the command TRG (Trigger, s. below, first line “Send”) was sent.
This is displayed in the main window in red letters “TRG”. The SBS responds with the acknowledge
,» T RGP* (repetition of the command ,,TRG* and ,,P* for positive)

In the window to the left (port 2005) the SBS , where currently Job2is active, sends the according result
string which was defined under “Output” in Job 2 with ,,020Pyyy*.

—_—
JRTSTIES] | - rercules SETUP utiliy by HW-group.com: =10l x|
UDP Setup | Seial  TCP Client | TCP Seaves | UDP | TestMode | About | UDP Selup | Seiisl  TCPClent | TCP Server | UDP. | TestMode | About |
dats dat.
r [T
Connecting to 192.165.60.199 ... Ml [ [ [connecring vo 1s2.365.60.195 .. e o
Connectea to 192.168.60.199 sl connected to 192.168.60.199 i —
0z0Pyyy 19218019 I TRGTRGPCIB001CIBPTO0Y 15216860199 006
Ping % Discomneet Ping X Dis
[-TEA suhoizaton ‘ ~TEA authorzation
TEAkey TEA key
1: 01020304 3 [0S0a0B0C 1. 1020304 3 [os0a0B0C
2 [05060708  4: |ODDEOF10 2:|05080708  4; [ODOEOF10
Aubozation code | Authorzation code
I 2
- PodStoretest [ PotStoretest ————————
I NVT discble W
Received est dota Receivedtest data
I Redrect loUDF. I Redrect 1o LUDP.
end ~Send
[ I~ HEX Hu,lgrnnp [TRa I~ HEX  Send “lugrnun
[ I” HEX Send it fo S CiB001 I” HEX Send S g
Horciles SETUP ety
[ I HEX | Send CiB002 = Hixw
T 1

Fig. 231: Data output, Ethernet, Job switch, tool / 2

Now in the right window (port2006) the command CJB00| (ChangeJoB 001, 001 = Job Nr. I, s. below,
second line ,,Send*) was sent. This is displayed in the main window in red letters “CJB00I“. The SBS
responds with the acknowledge ,,CJBPTO00|* (repetition of command ,,CJB*, ,,P* for positive, ,, T* =
Triggered, “001” Job number to which was switched)
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il x
TP
Ping X Disconnec
TEA authorzation
ey TEA key
1:[01020304  3:[0s0a080C 1: 01020304 3:os0aneoC
2 [05080708 _ 4:[0D0ECFT0 2 [o5060708 _ 4:[0D0EOFT0
Authoiizaion code Austhorization code
s |
i PortStore test - PoStoretest
I NYT dsable I~ NVT disable
Received est dela Received s dts
I Rediectto UDP I Rediect o UDP
[ rHex _sed || H [rrG I~ HEX Send
" HEX  Send = [Cipo0 I~ HEX Send
! . .
[ ™ HEX  Send [Cieocz I” HEX Send

Fig. 232: Data output, Ethernet, Job switch, tool / 3

After the next Trigger command TRG (s. below third line ,,Send*) the command,, TRG* is displayed again
in the main window in red letters. The SBS responds with ,,TRGP* (repetition of command,,TRG* and
,,P* for positive)

In the window left (port2005) the SBS , after switching to Job 1!, now the according result sting which
was defined under Output in Job | 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*

*B: Port 2006, both directions: Sensor <> PC, commands / requests to the SBS , with acknowledge, + all
response data to the request (no payload data !)

Vision Sensor

A PC

B

Fig. 233: 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 .
This is 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 |: Data output from SBS to PC/PLC, and
commands (requests) to the SBS

With response / Data output from SBS
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Step |I:

After the job with all necessary detectors, if so alignment is set up, here the RS422 interface get’s
activated and if necessary it’s parameter are set also.

. Vision Sensor Configuration Studio - Code Reader [E=Fe

Fie Vien Options Help

irdd-gellE P 2 FESTO

Help | Resut | Statistics

Interfaces

In this tab you select and activate the digital
inputs/outputs used and the intarfaces for data
outy

ST

Fig.: Output, tab Interfaces =

ions

Internal I/0 |Selection of I/O-type: PNP or NPN

RS 422 |RS422 for data output vith choice
of

Trigger/Image update

Single

Trigger
Continuous

| Connection mode

O orline ® Offine | E] Fit A E] EEU”’

| Omepping | Digital output | Interfaces | Timing | Telegram |

Name Setting 1 Setting 2 Setting 3 Logical outputs | Enable
1/1nternal 1/0 PNP =7 v
I * [mie 3 CTS— T Bo |
3 External 1/0 extension 8inputs, 32oulputs 3
4| Ethernet (mzo0s 5 (foutiz00s T+ [
5 |Ethernet® 1
6 Frofinet
IiModa: Config | Name: Simulator | Activejob: 1llobl | Cyde tme: (n/a) | Flash: 0.3k8/— ‘x:uv:um por @2 @ © 6 @ @(I

Fig. 234: Data output RS422

In the example the RS422 interface in the parameter area at the bottom in tab “Interfaces* get’s 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 (at the PC or PLC,
whatever used)

Step 2:
In tab,,Output the payload data which shall be transferred via RS422 are defined.

In this example this is:

o Start:,,010
e Overall result of detector |
o Trailer:,,xxx"

o 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.
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Schnittstellen | Zeitsteusrung | Datenausgabe |
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tiorspann l010 | D Hukzdaten
S Lo | | akuv Detektor  wert Min. Lange & |
Trennzeichen | | Ges: —
Telearammends | | [anst i e
[ Esport | | Gewshite Felder [] Telegrammiznge [ Statushyte
Rucksetzen | || Detektorergebnisse Digitalausgange | Log, Ausginge L f
| Ausfiitrungszeit | Aktiver Job | Prifsumme. Ab

| Modus: Tuame: | ktiver Job: 1]2ob1 | ZyMuszeit: (nja)

| Flash: 0.4kB/40.4MB ilx:uv:ul:u

[[cor @ @ @ @ @ @ |

Fig. 235: Data output RS422, configuration of output data

Step 3:

The SBSnow needs to be started form the PC application with ,,Start sensor. (Later in autonomous
operation the SBS directly starts after power on, and sends data, if configured this way).

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 m

- Setup
Ju:ui:u
Alignment
Detector
Cakpuk

Resilk

Stop sensar

- Trigger/Image update ——————————

Sing_l;_e
Trigger
Conknuous

Fig. 236: Start sensor
Step 4:

After start of Serial- tool Hercules, tab ,,Serial
socket server SBS .

Page 230

ain window of Hercules.

Iu

must be selected to communicate via RS422 with the
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--'§§‘-Hercules SETUP utility by HW-group.com ;lglil

UDP Setup Serial | TCP Client | TCP Server | UDP | TestMode | About |
Received/Sent data

— Sernial

3erial port COMS5 opened e

ICDME vl

Baud

|19200 'l

Data size
Ig vi
Parity

I glalyl=] X l

Handshake
OFF v
fade

I Fres bt l

x Cloze |
@co @R @DSR @CIS [V DTR ¥ RIS His/ Pl update |
— Send

[ I HEX Sendl HI_Ugroup
I l_ HE e | vww.HW-group.com

Hercules SETUP stility

I [T HEX Send | Version 3.2.5

— Modem lines

Fig. 237: Data output, R5422 tool / |

Now the corresponding settings for baud rate like in SBS 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 Maintenance/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 SBS is established and shown in the
main window in green letters.
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Systemeigenschalten

Systemwiederherstelung |

flgemein | Computemame

Automatische Updates |
Harduware

Remale
| Erweiten

[ Gerate-Manager

%

die Eigenschaten eines G erats zu Sndemn

Der Gerate-Manager listet alle auf dem Computer instalierten
Hardwaregerate auf. Yerwenden Sie den Gerdte-Manager, um

Gerate-Manager

[~ Treiber

Durch die Treibersignierung kanm sich
installierte Treiber mit Windows kompal

Datei

Hte-Manager

Akhion  Ansicht 7

Update kishnen Sie festlegen, wie Trei
aktualisiert werden sollen.

Lo Bl Aol NS X

~Hardwareprafile

Ober Hardwarsprofile kiinnen Sie vers
konfigurationsn einrichten und speiche

Treibersignisiung * =B esaost-co =

£ Anschliisse (COM und LPT)
UUSE Serial Port (COMS)
1@, Audio-, Video- und Gamecontrolier

3l

3l

Eatterien
Comnpiter

- DVDJCD-ROM-Laufuwerks

|- {85 Eingabegerate (Human Interface Devices)
H- @ Grafikkarte

¥ =) IDE ATA/ATAPT-Contraller

& IEEE 1394 Bus-Hostcantroller

[

[

[

[

[

G

[

[

[ e Laufverke
[ 7") Mause und andsre Zeigegersts
[

[E

k

[

[

[

[

[

2

£ R Moderms

£ @ Monitore

£ B8 Netzwerkadapter

7 B PCMCIA- und Flash-Speichergerite
7 B PCMCIA-adapter

5 Prozessoren

B Secure DigitakHostcontroller

£ 1J Systemgerate

| 5 Tastaturen

Fig. 238: Data output, R5422 COMx

Step 5:

With a click to button ,,Send* the command ,, TRG" is sent to the SBS . It responds with ,, TRG", followed

by ,,P* for positive and the payload data ,,010Pxxx“.

ercules SETUP utility by HW-group.com

UDF Setup Setial | TCP Client | TCP Server | UDP | Test Mode | abaut |
Received/Sent data

=0l

Serial port COMS opened
TRGTRGPO10Pxxx

r— Modem lines

@co @R @ DsR @ TS

¥ DTR [ RTS

— Sernial
[Hame

ICDME vl

Baud

|192DD 'l

D ata size
IB vl
Barity

I none T l

Handstiake
OFF ¥
[ ade

I Free B I

X Close |
Hawia Bevf update |

— Send
|TF|G

T HEX Send |
| ™ HEX Send |
| [~ HEX Send |

HI e

v HW-group.com
Hercules SETUP wtility
Version 3.2.5

Fig. 239: Data output, RS422, tool / 2

Step 6:

Page 232
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shutter value, 1000 = shutter value in microseconds) is sent and the SBS responds with SSTP

FESTO

In the following example the command,,SST041000 (SetShutter Temporary, 04 = number of letters of

(SetShutterTemporary, P = positive). All available telegrams you find in chap. Serial Communication

ASCII ff.and are used in analogue way.

--"{{‘-Hercules SETUP utility by HW-group.com ;lglll
UDP Setup Serial | TCP Client | TCP Server | UDP | TestMode | About |
Received/Sent data =]
Berial port COMS opened e
TRGTRGPDIDFxxxSSTD‘}IDDDSSTF‘l Im
Baud
|19200 YI
D ata size
Ig vl
Baritiy

— Modem lines

@co @R @DSER @cCis W DIR W RTS

I none i l

Handshake
I OFF W I
fdmde

I Fres ¥ l

x Cloze |

Hiwlg Fa update |

~ Send

|TRG [~ HEX Send |
|35T041000 [~ HEX Send |
| I~ HEX Send |

Hl.Ugroup

v, HW-group.com
Hercules SETUP wtility
Version 3.2.5

Fig. 240: Data output, RS422, tool / 3

5.1.2.1.1 RS422 example |.l: command Job switch from PC/ PLC to SBS

With response / data outputs from SBS

Step |

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 . In Output/Interfaces here the interface RS422 was activated.

For this example Job | was set up with the below visible data output:

o Start:,,010%

o Trailer:,, oo
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Setup
| Job
[ Alignment
‘7 Home || prev [ next |[
Detector
Cutput ] Data output, Telegram B
( Result

Configuration of data output via serial
interfaces RS 422 and Ethernet as well as
for archiving in .cvs. files.

Description of ASCH telegram
Description of binary telegram
Description of Ethernet IP Respanse telegram
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Fig. 241: Data output, RS422, Job switch, Job |
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Fig. 242: Data output, RS422, Job switch, Job 2

Page 234

Vision Sensor Manual

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual I ES I D

Step 2

After start of Serial- tool Hercules, tab ,,Serial* must be selected to communicate via RS422 with the
socket server SBS .

Now the corresponding settings for baud rate like in SBS 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 Maintenance/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 SBS 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 evaluation was
initiated. The SBS immediately responds with ,, TRGP* (,,P* for positive). Also, as in this moment Jobl is
active, the result data string,,010xxx“ is sent.

‘%-Hercules SETUP utility by H¥-group.com 1Ol x|
UDP Setup Setial | TCP Client | TCP Server | UDP | Test Mode | dbout |

Received/Sent data -
Serial port COHMS opened Hiamns

TRGTRGPO10xxx
ICDME Vl

Baud

|192DD 'l

D ata size

I a - l
Parity

I none Y l
Handshake

I OFF Y l
[l aide

I Free X l

XK Close |
@co @R @DSE @CIs v DTR ¥ RIS Hisfa Pl update |
— Send

[TRG ™ HEX Send | HI_Ugroup
I I— HEs e | vww.HW-group.com

Hercules SETUP wtility

I I HEX  Send | Version 3.2.5

r— Modem lines

Fig. 243: Data output, RS422, Job switch tool / |
Step 4

With the command ,,CJB002* (ChangeJoB, Job Nr. 002, s. below line2, “Send*) the SBS now switches to
Job 2.
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The response:,,CJBPT002* (repetition of command,,CJB*, ,,P* for positive, ,, T“ = Triggered, 002 Job
number switched to) is sent and displayed in main window.

%-Hercules SETUP utility by HW-group.com 1Ol x|
UDP Setup Serial | TCP Client | TCP Server | UDP | Test Mode | About |

Feceived/Sent data
Serial port COHMS opened

— Serial
[Hame

TRGTRGPDIDX){XCJBDD2CJBPTDDZl TN
-

Baud

|192DU 'I

D ata size
Ig vl
Parity

I glal 1= i l

Handshake
OFF Y
fade

I Free b l

x Cloze |
@co @R @0DSR @CIs [ DTR W RIS Hin' P update |
— Send

|TRG [ HEX Send | ngr.oup
Il:JBDD2 ™ HEX Send | wirw, HW-group.com

Hercules SETUP stility

I [ HEX  Send | Version 3.2.5

r— Modem lines

Fig. 244: 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 evaluation
is performed and the response ,, TRGP* (repetition of command ,,TRG* and ,,P* for positive) is sent.
Also, as now Job 2 is active, the result string ,,020Pyyy* like in Job 2 defined is transmitted.
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%-Hercules SETUP utility by HW-group.com _1Ol x|
UDP Setup Serial | TCP Client | TCP Server | UDP | TestMode | About |
Received/Sent data

5 ial COMS d [oa
erial port opene W

TRGTRGPO10xxxCJEOOZ CIJBPTOOE TRGTRGPOZOP vy COMS
I vl
Baud

|19200 'l

Data size
Ig vi
Parity

I glalyl=] X l

Handshake
OFF v
fade

I Fres bt l

x Cloze |
@co @R @DSR @CIS [V DTR ¥ RIS His/ Pl update |
— Send

GG [~ HEX  Send | HI.I.ng‘ouD
ICJBDD2 ™ HEX Send | wirw, HW-group.com

Hercules SETUP stility

I [T HEX Send | Version 3.2.5

— Modem lines

Fig. 245: Data output, RS422, Job switch tool / 3
5.1.2.2 Settings to connect the ,,I/O-Box‘‘ for 1/O- extension or ejector

control to the SBS

To operate the 1/O-Box with the SBS the following settings in Output/ Interfaces/External /O extension
must be done.

Setting |: 8Inputs_320utputs

Enable: Mark checkbox in column ,,Enable*
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Fig. 246: Data output, connection of 1/O Box
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5.1.3 PC- Archiving (Vision Sensor Visualisation Studio)

Via Vision Sensor Visualisation Studio images and numerical data (in .csv format) can be stored into a

folder on the PC.

The setup (folder ...) is done via Vision Sensor Visualisation Studio in menu “File/Archiving”. This function

is available on PC only.

Step I:

Start Vision Sensor Visualisation Studio from Vision Sensor Device Manager, Click to button ,,View*

Fle Settings Help

=B 2

|Active sensors.

1P address

Sensor name
FESTO

*  1592.168.100.151

Hardware Type

Code Reader Stan...

Variai Firmware Mode M
1.17.12:6 Run

(€8 l I

Sensors for simulation mode

FESTO

Active sensors il

All sensars available on the cannected
nstrork sre displayed in the sslsction list
Active sensors. =

Configuring a connected sensor (call up
Vision Sensor Configuration Studio)

Display images and result data (call up
Vision Sensor Visualisation Studio)

Significance of displayed
‘ Type Hardware Variant .VErsmn Swnificance
1/@ Object 'R.'iﬁ L Standard |w| 112123 g 1P address Sensor's IP address in
2‘0 Code Reader R3B | | Standard vl112.123 |~ the rretiirk
’ ’ Hardvars Hardvars (=g 83, .
Sensor type (Object-,
Sensortype Code reader)
Add active sensor Variant 35;:;;;;% varantion: |
Paddress | . . . w|[ add [l [ [r]
Home: Previous Next Print
i T | = ) | I I I ]

I’EIP address (PC): 10.23.9.106

Subnet mask: 255.255,255.128

This PC has more than one Ethernet Adauteril

Fig. 247: Vision Sensor Device Manager
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Vision Sensor Visualisation Studio is started

The conditions for a correct image display are the settings:

o Freerun (setin Job/Image acquisition) or
o Atleast one trigger happened

« Image transmission active (set in Job/Image transmission)

Step 2

Select in menu: File/Archiving

[&] save curentimage.. 3 I ES I D
§ Getimages from sensor ik £ (=]
S Vision Sensor — Operating- and [
et path for jobse & I,
B : configuration software - Vision
Quit Sensor Visualisation Studio, all
functions |
This program enables the manitoring of the
image from tha camers and the inspection
results.
Image display
Result
Statistics
! Changing active job
upload
Commands / Freeze image
Image recorder
Archiving test results and images
From this software ONLY monitoring and job
change (loading of already defined jobs) can
| be done. It can be passwerd protected so that
you ean only view (vorker level], or view and
load predefined jobs (SuperVisicn Sensor I
level] £
| Home |[ pev |[ mNext |[ pint
Commands Result | Statistics | Jobselect | Jobupload |
Freeze
) Current image Minitotim r—
Count | 16012 e ] e | Reset |
Nextimage
Next failed image .
aximum
Pass | 16012 100.00% s fa | 75ma
T
Zoom || Rec.images Average
l—. | Recimages | | i |0 0.00% execition tme | 1315
| arciving |
Mode: Run | IP address: 192.188.100.151 | Name: FESTO | Actvejob: 1jJobl | Cyde tme: 43ms 2 O © © @ O

Fig. 248: Vision Sensor Visualisation Studio, Archiving

Now the following dialog box occurs to set up parameter for archiving.

Parameter [Function

Path for

» Directory in which archived file(s) are stored.
archiving

Settings,

Start

Automatic Starts archiving automatically after start of Vision Sensor Visualisation Studio.

Settings,

circularly

Archive image |Activates cyclic overwriting of oldest images if limitation of storage is reached.

Settings,
Limitation

(max.) bad images) are to be stored.

In this drop-down menu it is possible to specify which images (all images or only good or
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Type of
images

Specifies, whether all, good or bad pictures have to be stored.

Graphics, Bar

hoice of hi hived in the i .
graph result Choice of graphics to be archived in the image

The storage mode determines the format of the .csv file. “Legacy” means the contents
of the .csv file is predefined, “Configured” means the file is freely configurable via
“Output / Telegram”

Numerical
results

Select the required options and confirm your choice with OK.

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 appears in the status bar.
Archiving is carried out for as long as the button "Archive images" is pressed.

i — T B
r
Archiving
Path for archiving
Path |C:\ :]
Settings
Automatic Start

Archive Images Circularly

| Limitation (max.) |1|:|MB ,TJ
Type of images | All images = i
Image Mumeric results
| Additional csv file {numeric results)
i Overlays
Storage mode
Bargraphs i Configured & |
| Ok I | Cancel |
L™ A

Fig. 249: Vision Sensor Visualisation Studio, 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:
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a. With ,,ftp‘ used: the senor is a ,,ftp client" and ,,writes* the data to a ,,ftp server" folder ona
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.

With this kind of data archiving in normal operation case no PC application like Vision Sensor Device
Manager or Vision Sensor Configuration Studio 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 ,,SBS_FTP was created. A
password and a path for data storage have been specified, and upload and download are activated.

&8 Quick 'n Easy FTP Server 3.1 Lite =10( x|

Serwer  Miew Tools  Help
N

St;a_-r_t Stop  Home S;-Eup

General Tasks @ | User Accounts - &

Show Server Lo
‘7 2 Uszers General
B olissncans Fi ison sensor_Fr— [

G |
General

£ Show Confi i
& Show Configuration Password: | =

¥ Show Online Ussrs

t'.': Show Server Skatistics

User Account Tasks

&) Add Mew User ~Home Directony

& Edit this User Path: |CAFTP Data ‘

& Copy this Lser Pearmigsions: Allow Download
Allow Upload

&b Delete this Lser E] Ao Dot

£ Launch User Account Wizard [] Allow Rename

[] Allaw Create Directany

FTP Server is online

3.8 MB received [S3.9KEsert () ) 4

Fig. 250: FTP Server

In Vision Sensor Configuration Studio now at: Job/Archiving the according settings for the ftp server on
the SBS must be done. This are:

o Archive type = FTP

« |Paddress = IP of the PC where the ftp server is running (IP address of PC connected you find in
status line in Vision Sensor Device Manager in the corner left, below)

o User name = Name of the user account in the ftp server

o 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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o = Oane B B T El -- — [ home [ eev |[ Nea |[ et
Configure job
Name Description Author Created  Chanc | Image acquision | Image transmission | Archivig | Pre-processing | Cydetime | -
1/Job1 Default job Author 15.06.2015  15.06.) | archive type User name. Fiename Storage mode
FTP =] | [Monday | [ cydic =
1P address _ Password Resut fles Max, number of fles
192,168,100.151 |_ Any EAEl] “%
SEERE e S DRy e (ol S Inage i
[ || | [any s
(e I [¥] | workaroup (Domain)  Directary name (fai)
[ v J[ o ][ ow [ owe [ odwa || ) |

Mode: Config | Mame: Simulator | Active job: 1lob1

| Cydetme: (n/a)

| Flash: 1.9k8/—| X:0¥:0L0 o @ @

05 06

@ 9

Fig. 251: FTP Server, settings in Vision Sensor Configuration Studio

As soon as this settings are done and transferred to the SBS (with ,,Start Sensor*), the image and result
data are transferred and stored into the specified folder on the PC, without any of the applications Vision
Sensor Device Manager, Vision Sensor Configuration Studio or Vision Sensor Visualisation Studio active.

Datei Bearbeiten  Ansicht  Favoriten

@% FTP_Data _

=10l

Extras 2

| &

eZurﬂck i Q - !_j;

S
P Suchen

Lt: Ordner | '

Adresse IE) CAFTP_Data

j ‘Wechseln zu

Ordnet x| Mame * Gr-orje| Typ | e
(B} Deskrap o 4 Montag_t 30ZKE Eitmap
() Eigene Dateien j Mnntag_l 1KB Microsoft Excel CSY...
= 4 Arbeitsplatz 30z KB Bitrap
= e Windowsip (i) 1KB  Microsoft Excel C3V...
I3 Dokuments und Einstellungen 302 KB BIFmaD b
I5) Figene Dateien 1KB  Microsoft Excel CSY...
~ 302 KB Bitmap =
|2 FTP_Data = .
7

Fig. 252: 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

FESTO

= | )
@Qv‘ 2l v Libraries v Docurnents » My Documents » v|"':Y'|| Fearch My Documents »
File Edit ‘“iew Tools Help
Organize = Share with = Mew folder =~ [ '@
457 Favorites Documents library Anengebi Eoldeim
B Desktop My Documents :
& Downloads Marre : Date rmodified Type Size

=l Recent Places
Test_SMB
4| o Libraries
4 [ Documents
» | My Documents
Test_SMB
Public Docurnents
3 -B;" Music
> =] Pictures
- B videos

44 Cormputer
- &, Local Disk (€

B G‘E Metiork

B 1 item

8

5/21/2013 231 PM File folder

Fig. 253: Create folder to write data and / or images.

Via right- click to the folder (here ,, Test_SMB*), select ,,properties*.
In the following dialog ,, Test_SMB Properties* select tab ,,Sharing” and open “Advnaced Sharing”.
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| Test_SMEB Properties
| Generall Sharing | SecLrity I Previous Wersions |

Metwork, File and Folder Sharnng

| Test_SKB
[ MHat Shared

Metwark, Path:
Mat Shared

Advanced Shanng

Set custom permizzions, create multiple shares, and zet other
advanced sharing options.

I Byl Advanced Sharing...

Paszward Protection

Feople must have a usger account and pazsward fFor thiz
computer ko access shared folders.

To change thiz zetting, use the Hetwaork and Sharing Center.

] ] [ Cancel Apply

Fig. 254: Sharing of folder > Advanced sharing.

In the 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 SBS- SMB- Interface!

With a click to ,,Permissions* the following dialog appears.
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Sduanced Shating

[7] share this folder
Setkings
Share name:
| Test_sMB -
Limit the number of simultaneous users o =0 =
Comments:
Permissians | | Zaching ]
[ Ik I I Cancel I Apply

Fig. 255: Set Share name.
In the window ,,Permissions for Test SMB”,
either

Select user group “Everyone”. With this choice everybody in the network has free access to the folder
without any further login, and in the SBS- SMB — interface the fields: “User name” and “Password” remain
empty.

or:

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 SBS- SMB- Interface.

Activate ,,Full control®,

and close the dialog with ,,Apply* and ,,OK*.
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3] F'errﬁ{i-:.ssilaﬁs-fcirl"'f:'ést_’émﬁ @

Share Permizszions |

GTDUD ar uzer nhames:

-'E'?J E veryone
1 fze (VMW7 -Bden-014sc]

[ Add... ] [ Remove ]
Permizzions for fzc Allone Deny
Full Cortrol [
Change O
Fead [T

Learn about access contral and permissions

[ k. _][ Cancel . Apply

Fig. 256: Set permissions.
Now close the dialog,,Advanced Sharing* and,, Test_SMB Properties* with ,,Apply* and ,,OK*“ also.

The access for the here selected user to the selected folder on the PC now is set, and now the
corresponding settings in the SBS- Interface ,,Vision Sensor Configuration Studio* can be made.
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5.1.4.2.2 Settings SMB SBS

| N=4 zeljE P 2
Setip
b
Alignment
Detector
Output
Result
Start sensor
. C ey u_u_w
l“ 1! 1l |
Trigger/Image update T el
Single -
Continuous
[
Connection made:
® Onine Offine | [re [
Configure job
Name Description Author Created  Changed Image acquisiton | Image bansmission. | Archiving
1] 30b1 Job author 15052013 15.05.2013 e e rome
2| 30b2 b Author 15052013 15.05.2013 B s o
1P adress password
192.168.60.14 | |eessses
Shared directory Directory name (pass)
Test SMB
Domain name Directory name (Fsil)
New Load save Delete Delete al
Mode: Name: Active job: 1[3ob1 Cyde tme: {nfa) Flash: 5.6k8/40.4V8 |X:0 %010

Home Prey Next. Print

Parameters Archiving
In tab Archiving there can be defined the
archiving of data.

Parameters Functions
Archive  Off: no archiving, FTP: archiving
type to FTP server, SMB: archiving to
& drive vis SMB-service (Server
Message Bloc)
Attention: if archiving server is
in different subnetwork set
rst with SensoFind.

1P Address 1P-Add
shared Name

< of target server

arget directory (for

directory  Z:/SMBTEST just enter
SMBTEST)

Domain  Domain name of target server,

name for SMB obligatory

User name User name for FTP / SMB ..
Pre-processing Cyde time

Filename Storage mode

Test Cydic =

Ergebrisdateien Max. number of fles
Any ) 10 =

Image fies

Any 5

Image contents
Unfitered s

oot @ @ 9 90 9 9

Fig. 257: Settings in SBS- SMB- Interface

After starting Vision Sensor Configuration Studio, 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/cmd, s. following

screenshot). In this example: 192.168.60.14

Bl C\Windows\system32\cmd.exe
icrosoft Windows [Uersion 6.1.76811

C:~lUsers~fscripconfig

[Jindows—IP-Konf iguration

Draht los—LAN-Adapter Drahtlosnetzwerkverhindung 3:

Medienstatus. . . : Medium getrennt
Uerhlndungsspeg1f1ocheo DNS Suff1x.

thernet—Adapter Bluetooth—HNetzwerkverbindung:

Medienstatus. . . . = Hedium getrennt
Verbhindungs “pe"1f1“cheﬂ DNS Suff1x.

IDraht los—LAN-fAdapter Drahtlosnetzwerkverhindung 2:

Medienstatus. . . : Medium getrennt
Uerhindungs dpe&1f1¢che¢ DNS Suff1x.

Draht los—LAN-Adapter Drahtlosnetzwerkverbindung:

Medienstatus. . . : Hedium getrennt
Uerhlndungsspe&1f1dche¢ DNS Suff1x.

Ethernet—Adapter LAN-Verbindung:

Uerhindungsspezifisches DHNE-Suffix
IPv4-Adresse . . .

Subnetzmazke . . .
Standardgatewvay .

192.168.60.14
255.255.255.8
192.168.68.1

| 4 m

A
F—3

Copyright <c> 208? Microsoft Corporation. Alle Rechte vorbehalten.

Fig. 258: IP- Adresse des PC via Start/Ausfiihren/cmd/ipconfig
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* Share name: Here enter Share name like set in PC- dialog ,,Advanced Sharing*, Fig.3.

* Workgroup: Option! Name of workgroup.

* User name and Password: Depending on the selection made in dialog ,, Test_SMB Permissions*:
I. User group ,,Everyone*: User name and Password remain empty

2. Enter corresponding User name and (here in example User name: ,,fsc*)

* Directory name (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.

* Result files: If protocol file is active, there will be 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. 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 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: Vision
Sensor Configuration Studio/Output/Telegram are stored in the corresponding subfolder of the shared
folder.
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[E= En )
@Q-l b Libraries » Documents » My Documents » Test SMB b Pass - |¢? ‘ | Sezarch Pass 2|
File Edit View Tools Help
Organize » Share with = New folder =~ 0 @
a7 Favorites Documents library Rangeby Foldens
Bl Desktop Pass
‘j’ Lozt Marne ? Date modified Type Size
=il Recent Places
& Test_Lbmp Bitmap image ELER
4 Libraries | Test_Lesw CSV File 1kB
4 [ Documents | Test_2.bmp Bitmap image 02 KE
a[F] My Documents || Test_2iesw CEW File 1KB
Test SMEB | & Test_3.bmp Bitmap image 302 KR
Fail | Test_Jesw CE File 1KB
e & Test_dbmp Bitmap image INZKE
Bubiic Docarents & Test_dosw CSV File 1KB
B .‘ Music & Test_S.bmp Bitmap image 302KB
- [ Pictures | Test_Sucsw C3VFile 1KBE
. E Vidia || Test_fbmp Bitrmap irmage 302 kB
| Test_ficse CE File 1KRB
a8 Computer \& Test_T.bmp Bitmap image 302 KR
gl Local Disk (G | Test_Tosw CSV File 1KB
& Test_8.bmp Bitmap image INZKE
,&'-* Netwark | Test_B.csw CSY File 1KB
& Test_9.bmp Bitmap image 302KB
L] Test_Qucsw CSW File 1kB
|&] Test_10.brmp Bitmap image 302 KB
| Test_10csw CE File 1KRB
20 iterms
[

Fig. 259: Successful processed data and image archiving via SMB.

5.1.5 Ram disk (on the sensor)

If Ram disk is active, always the according last image 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:

« Vision Sensor Configuration Studio/Job/Image transmission/Ram Disk is activated in the SBS always
the last image (any, pass, failed parts) are stored. File: image.bmp in folder /tmp/results/

« Vision Sensor Configuration Studio/Output/Telegram data has been specified this are also stored in
format .csv, on the SBS in folder ,,/tmp/results”.

Fig. 260: Ram Disk

To access this data an ftp client connection like follows e.g. with Windows Explorer is established via:
ftp://”IPAdr SBS”/tmp/results.
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& ftp://192.168.60.199/tmp,/results; i | O | il

Dakei Bearbeiten  Ansicht  Fawvoriten Extras 7 ||?,'

@Zurﬂck - J - I? | / ) suchen [i: Crdner '
Adresse |@ Ftp:/i192.168.60. 199 /tmpjresults) =] wechseln zu
Ordner X | _Mame = | arabe | Tvp |
[ Desktop el image.bmp 301KB Eitmap
B Eigenz Datbin = @results.csv 46 Byte  Microsoft Excel CSY...
J Arbeitsplatz
‘-3 MNetzwerkumgebung
#l Papierkorb
& Internet Explorer
= (£ 192.165.60.199

[$1 bin

@ dew

@ ehe

a:_l home

(&1l

_Ej:_l lost+Found

@ mnk

_Ej:l opt

@ proc

_Ej:l roak

@ shin

@:_I sys

= @ tmp

@ results oo
@ st

_Ef,_l war |
| |Benutzer: Anoniyrm |9 Inkernet

A

Fig. 261: Ram Disk Sensor via Explorer
A further 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 commands.

The password in factory setting is ,,user*.

« First change to the folder on the PC where the data should be stored.
o Withftp,,IP_Adr_SBS*“a connection to SBS is established.

o User name: user

¢ Password: user

¢ Go to folder: /tmp/results on the SBS.

o There are the both files: image.bmp and results.csv (if in Output/Telegram a data string was defined),
as image and result data of the latest evaluation.

o With command ,,get image.bmp*, or. ,,get results.csv* the files are copied to the selected folder on the
PC

Page 250 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual | |a— H T

rk C: dist Wind
Uolumeseriennummer: 6BAC-955B

Uerzeichnis von C:“Temp

.83.2812 11:86 <DIR> E,
.83.2812 4141:-86 <DIR> i
B Datei{en) B Butes
2 Uerzeichnis<{sed,. 16.556.417_824 Bytes frei

C:\Temp>ftp 192.168.60.199
Uerhindung mit 192 .168.68.179 wurde hergestellt.
228 Welcome to ftp—server?
Benutzer (192.168.68.192:<none>: user
331 Please specify the password.
Kennwort :
238 Login successful.
ftp> cd s/tmpsresults
256 Directory successfully changed.
ftp> dir
288 PORT command successful. Consider using PASU.
158 Here comes the directory listing.
226 Directory send OK.
ftp> dir
288 PORT command successful. Consider using PASU.
158 Here comes the directory listing.
T o M 1 ftp ftp 388278 Jan B3 BE:26 image.bmp
e 1 ftp ftp 46 Jan B3 BB:26 results.csv
226 Directory send OK.
FIP: 64d Bytes empfangen in B,0808ekunden 136868.88KB-=
ftp> get image.bmp
2@ PORT command successful. Consider using PASU.
158 Opening BINARY mode data connection for image_bmp <388278 bhutes)>.
226 File zend OK.
ETP; 64d Bytes empfangen in BA.@6Sekunden 48%3.38KB-/s
tn> o

Fig. 262: Ram Disk via DOS

Attention:

* The format of all .csv files (ftp, smb, ram-disk, Vision Sensor Visualisation Studio) is always the same.
* The data is readable (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 all these
settings with the command,,Save job as ...“ or ,,Save job set ... in Vision Sensor Configuration Studio/File.
With the commands ,,Load job ...“ or ,,Load job set ... these settings can be restored to the sensor later.

5.2.2 Exchange SBS

Before exchanging a sensor store all necessarily settings (as described in chap. Backup creation.) By
exchanging one SBS -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 chap. Installation ff. And also must be optically 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 following
options are available:

S. also chap. ff., timing diagrams and comments

5.3.1.1 Job | or Job 2

To switch between Job| and Job2 any input can be defined in Vision Sensor Configuration
Studio/Output/I/O mapping with the function ,,Job | or 2. After the according logical level is connected
to this input Job | or Job 2 is processed Low = Jobl, High = Job 2). S. also chap. I/O mapping (Page 172) /
Function of inputs ff.

5.3.1.2 Job I... 31 via binary bit pattern

To switch between up to 31 jobs by binary input pattern via the up to 5 digital inputs, all needed inputs in
Vision Sensor Configuration Studio/Output/lI/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.
S. also chap. /O mapping (Page 172) / Function of inputs ff.

Attention:

o Job switch starts / happens immediately after the input pattern has changed.

« The display of the active job changes with the first following trigger.

o The mapping of the I/O’s is not fixed. It’s depending on the settings in Vision Sensor Configuration
Studio/Output/I/O mapping.

o The change of the logical level of all related inputs must happen at the same time.
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1jO mapping ‘ Digital output | Interfaces | Timing | Telegram |

Pin / color Input  Output Function

03 WH v HiwWTigger 3
10vT v
12 RDBU (A)

09RD

0SPK

06 YE

v Y
07BK () : ) —o
06 GY (C) v Job switch (BitS) ﬁ/ J/ J/
viiue 24 23 22 21 20
16 8 4 2 1

Y

MSB LSB
EE e [ T
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. 263: Job- switch binary

5.3.1.3 Job l..n via pulses

To switch between job’s with function “Job |..n” any input can be set up with this function in Vision
Sensor Configuration Studio/Output/I/O mapping. Only possible if Ready = High. After the last impulse
(+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. S. also chap. I/O mapping (Page 172) / Function of inputs ff.

If possible job change should be made by binary coded signals like in chap. Job I... 31 via binary bit pattern,
this is the faster way.

5.3.2 Job switch via Ethernet

s. chap. Ethernet example 2.1 command job switch from PC/PLC to SBS

5.3.3 Job switch via Serial

s. chap. RS422 example I.1: command Job switch from PC/PLC to SBS

5.3.4 Job switch via Vision Sensor Visualisation Studio

In the application Vision Sensor Visualisation Studio a job switch can be made, or completely new job set’s
can be uploaded.
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In tab ,,Vision Sensor Visualisation Studio/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 active”. S. also chap. Changing active job (Page 216)

- Vision Sensor Visualisaion Studo (192.168.100.151) E T " =
File View Options Help
. Sl ¥ Sl
EX Changing active job F
In the Job tab, the jobs available on the
s=nsor ar= display=d in the selection list. Hers
you can svitch between differant jobs stored
on the sensor.
The use of functions which stop an active
sensor may require passward entry (User
| group user, s=e usar sdministration).
Password levels
vome || v [ met |[ Pt
Commands | Resut | statistics | Jobselect | lobupload |
Freeze | Available jobs on sensor
@ Curentimage Name Description Author Created Changed
T T
) Nextimage
2|30b2 Job Author 15.06.2015 15.06.2015
) Next falled image
zoom || Rec images |
Archiving | (4] I Iv) | setactve |
Mode: Run | 1P address: 192.168.100.151 | Name: FESTO | Activejob: 1llob1 | Cyde tme: 43ms | 2 @O o © @ O

Fig. 264: Vision Sensor Visualisation Studio, Job switch

« Intab,Vision Sensor Visualisation Studio/Job upload* all on 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 all jobs in the sensor memory are deleted.

 Commands | pequk | Statistics | Jobselect | Jobupload |
e
& Current image Name Creatsd Changed
1| Jobset_t.job 28.02.2012 28.02,2012
| Next image
2 | Jobset_2.job 26.02.2012 26.02,2012
- Next failed image 3| Testz.job 12.03.2012 12,02.2012
4 testjob 05.03.2012 05.03.2012

| Mode: Run | P addess: 192.160.60,199 | Name: Active job: 2lobz | Cycletime: 22ms H H Q9 9 9@ 9 9

Fig. 265: Vision Sensor Visualisation Studio, 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/Festo/SBS Vision Sensor/Tools/Anybus Profibusi/...
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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/Festo/SBS Vision 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/Festo/SBS Vision Sensor/Tools/SPS/PLC]...

5.5 Network connection

5.5.1 Installation of SBS into a network / gateway

In Vision Sensor Device Manager/Active sensors, all SBS sensors, which are installed in the same
network segment as the PC which runs Vision Sensor Device Manager are displayed as list. To update this
list press the button ,,Find*, to see sensors which e.g. have been powered after Vision Sensor Device
Manager 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.
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5.5.2 Proceeding/Troubleshooting - Direct Connection

Creating a functioning Ethernet connection between SBS Vision Sensor and PC

Important:
To configure the PC via direct connection, the PC's |P configuration must be changed. Inform the system administrator of
this change in advance!

yes
Sensor correctly connected? Connect Sensor correctly!
- Power supply 24V no P - Power supply 24V
- Ethernet cable - Ethernet cable
yes A
v
Electrical connection OK?
- green Pwr LED on VISOR"is active
- Status LED on network adapter active
- and/or LAN status shows "Connection o
established". (system control = network <
connection = LAN-Connection = status)
yes yes
A4 A4
PC's IP address matches sensor? . Checkicorrect settings
Sensor IP: 192.168.100.100/24 (default) PC's IP (fixed IP corresponding with sensor):
-PC:e.g.192.168.100.101/24 —nop e.d. 192.168.100.101; - subnetmask: 255.255.255.0
( 124 means 24Bit subnet mask = Configuration: Start = system control = network connections = LAN
255 .255.255.0) cohnection = properties = internet protocol (TCP/IP)
yes «
yes
“Repair" Network connection
Check with system administrator,
v v if necessary.
. Start = system control = network connections =right mouse click
SensoFind finds Sensor? on LAN connection used = repair
- Start SensoFind (delets e.g. ARP Cache).
- Press button "Find" no p-

- 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)
no es
o ¥

Deacticate / adjust firewall no

yes Check with system administrator
IP-Connection Test (see above)
Attention!
Reactivate firewall once parameter settings
have been completed.
v ' yes
SensoFind starts user-software? Check sensor- and software version
- Double click on sensor in the list no p- -Sensor version is displayed in the Vision Sensor
- PC application software starts Device Manager (e.g. 1.0.0.0).
yes
v
Now the parameter setting of the sensor / can
be done

Fig. 266: Direct connection sensor / PC, proceeding / troubleshooting

5.5.3 Proceeding/Troubleshooting - Network Connection

Establishing an operational Ethernet connection between SBS Vision Sensor and PC

Page 256 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual

Important:

FESTO

To configure the 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 Vision Sensor software and communication between sensor and PC.
The sensor requires a free |P address*1) to establish this connection.

yes
v
Ask system administrator whether the IP . Reconfigure alternative IP address via direct connection
address 192.168.100.100/24 is free? (see 3.3.1.1. Direct connection)
yes yes
v v
Sensor correctly connected? Connect Sensor correctly!
- Power supply 24V no > - Power supply 24V DC
- Network cable - Network cable
yes
Electrical connection OK?
- green PWR LED at Vision Sensor active? no
- Status LED at network adapter active?
- and/or LAN Status shows "Connection
established” (system control = network « no
connections = LAN connection = Status).
yes yes bl
v A4
SensoFind finds Sensor? "Repair” network connection
Insert sensor in network and switch on Ho 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
v , -in command prompt: ping XXX XXX. XXX
Configurs sensors.IPraddross (sensor's IP address*1) [ENTER] .
Set IP = |P 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)
T
no
yes yes
no ¥
Deacticate / adapt firewall
A Check with system administrator
SensoFind finds Sensor with new IP? ~ CheckIP-Connection o
- Prass button "Find" When four positive answers are_ en"\ itted, continue with "yes".
- Mark Sensor . Attention! .
- |s "Connect" Button active? Reactivate firewall once parameters settings have been
completed.
yes es
v v Y
SensoFind starts application- software? Check sensor- and software version
- Double click on sensor in list no-p Sensor version is displayed in Vision Sensor
- PC software starts Device Mananger (e.g. 1.0.0.0).
yes
A4
Parameter settings can how be carried out on
the sensor

*1) a suitable new, free IP address is assigned by the system administrator

Fig. 267: Connection via network sensor / PC, proceeding / troubleshooting

5.5.4 Used Ethernet- Ports

If the SBS 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 SBS the following ports are used:

*Port 2000, TCP

* Port 2001, UDP Broadcast (to find sensors via Vision Sensor Device Manager)

*Port 2002, TCP
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* Port 2003, TCP

* Port 2004, TCP

To communicate between PLC (PLC- PC also) and the SBS the following ports are used.
* Port 2005, TCP (Implicit results, that means, user configured result data)

* Port 2006, TCP (Explicit requests, e.g. trigger or job switch)

If the ports 2005 or 2006 are changed in Vision Sensor Configuration Studio, 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.
* Port 2222, UDP (EtherNet/IP)

* Port 44818, TCP (EtherNet/IP)

5.5.5 Access to SBS via network

Exemplary values for IP etc.
Access to SBS | from PC |, if in same subnet.
« Via Vision Sensor Device Manager (/find)
Access to SBS 2 from PCI, if in different subnet.
Only if:

o Gateway is set correct in sensor 2 (here to 192.168.30.1) - and

« in Vision Sensor Device Manager via Add- IP- the sensor IP of sensor 2 is set correct

> now the SBS 2 appears in the list ,,Active Sensors‘ in Vision Sensor Device Manager !
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PC1

IP: 192.168.20.x
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

Add active senser

Paddress | . . . v|| ad |

IP:
Subne

Vision Sensor 1

FESTO

192.168.20.199
255.256.255.0

Gateway:

Subnet 1 e.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

Gateway:

Fig. 268: Access to SBS via network, same or different subnet

Vision Sensor 2

Subnetmask:

192.168.20.1

192.168.30.199
255.255.255.0
192.168.30.1

5.5.6 Access to SBS via Internet/ World Wide Web

Exemplary values for IP etc.

Access from PC | (company network 1), via Word Wide Web, into company network 2 to SBS

o Add the IP- WAN of router 2 (company network 2) in PC| (company network 1) in Vision Sensor
Device Manager 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. (s. also chap. Used Ethernet-

Ports (Page 257))
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PC1

IP: 192.168.20.x
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

Add active sensor

1F address | e e = | I B

Company-/ Subnet 1 e.g.

IP: 192.168.20.x
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

IP- LAN / Gateway 192.168.20.1
Router 1
IP- WLAN: e.g. 173.194.35.191

Internet
World Wide Web

IP- LAN / Gateway 192.168.30.1
Router 2
IP- WLAN: e.g. 62.75.148.101

Company-/ Subnet 2 e.g.

IP: 192.168.30.x
Subnetmask: 255.255.255.0
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. Vision Semsor 1

IP: 192,168.30.199
Subnetmask: 255.255.255.0
Gateway: 192.168.30.1

Fig. 269: Access to SBS via Internet / World Wide Web

5.6 Vision Sensor, PROFINET, Introduction

This chapter explains the use of Festo Vision sensor with Profinet. The Profinet interface is implemented
starting with version |.12.x.x.

For data communication between Vision sensor and PLC via Profinet the following topics are explained:
electrical connection, settings in Vision sensor and PLC (as example for Siemens S7), available telegrams
formats and the telegram timing.
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5.6.1 Electrical connection SBS in the Profinet network

The Vision Sensor SBS is connected via a Ethernet TCP/IP connection and a Profinet switch to the
network, and so to the Profinet environment.

VISORVI10/ V20 Profinet connections

Profinet switch Host, Network, Internet...

Gateway: 192.168.100.1

v

IP 192.168.100.105 IP 192.168.100.102 1P 192.168.100.101 1P 192.168.100.100 1P 192.168.10099 1P 192.168.100.98

HMI Panel §7-1200 Laptop. Vision Sensor Vision Sensor Vision Sensor
(Option,

for sctup only)

Fig. 270: Connection of SBS via Profinet switch

5.6.2 Configuration of SBS via Festo Vision Sensor Configuration
Studio for the use with PROFINET

In this example the configuration of SBS R2B CR Advanced is described. For all other types the
configuration works analogue.

5.6.2.1 Settings in Vision Sensor Device Manager

File Settings Help

=B 2

Active sensors

Mode Manufacturer  Mac address
00-19-6F-10-03-0

[ wome [ erevos | mex | print

Active sensors

All sensors available on the connected network are displayed
in the selection list Active sensors,

onfigure the connected sensor

[
Display the connected sensor

Parameters Significance

IP address Sensor's IP address in the network
€ ) | Typeofsensor  Type of sensor (object detection, colour
e sensor or code reader)
Version Firmware version
Time Herdnare _ Variont Version Mode Operating mode (Run, Canfig or Offline)
19  Code Reader A v 11231 hA 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 Version of operating system
Hardware Hardware version
RAM RAM size
Flash Flash size
Add active sensor If the "Configure” function is not accessible (butten inactive,
1P address | L . . v|[
greyed out), login with password entry is required, If
veu do nat know the password, please contect your site
[ Find ][ Config View set
1P address (PC): 192.168,140.18 ‘Subnet mask: 255.255.255.0

Fig. 271: SBS is displayed and selected in Vision Sensor Device Manager
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At the start of Vision Sensor Device Manager 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 | 192,168,140,12

Mask: | 24 — | 755,755,255.000 |

Gateway | 192,168,140.1
DHCP

Marme |

Set ] [ Cancel

Fig. 272: Setting of IP and name

Here the IP address of the SBS andit’s name is set.

If here a name is set which shall be used permanently, the identical name must be used in the PLC as well.
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 SBS name must be identical in PLC and sensor

e TheIPaddress of SBS and PLC must correspond (same address range)

IP address and name of the SBS can be set in different ways:

« Either via SBS software Vision Sensor Device Manager, or
¢ Via PLC interface, here Siemens TIA.

The name must be DNS compatible. That means: .

o Hostnames may only consist of the characters 'a'-'z','0'-'9",'-"and '.". (lower case only)

o The Character '.' may just occure as divider between labels in domain names.
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o The character '-' may not occure as first or last character

Setting a name via Vision Sensor Device Manager please take care to meet the above mentioned DNS
conventions, as they are not checked. Via the input in the TIA PLC interface the names are converted
automatically. S. chap. Set the name with TIA interface (Page 270)

BEE
File Settings Help
o~ p 2
Active sensors.
1P address Sensor name Hardware Type Variar Firmwa Mode Manufacturer Mac address Subnet mask
- 00-19-6F-10-03-08 255.295.255.0
[ rome [ erevous  |[ mex | print

Active sensors
All sensors available on the connected network are displayed
in the selection list Active sensors

Configure the connected sensor
Display the connectsd sensor

Significance of parameters displayed

Parameters Significance
1P address Sensor's 1P address in the network
(€1 ¥ Type of sensor  Type of sensor (object detection, calour

sensor or code reader’
Sensors for simulation made

version Firmware version

Tree Hardware _ Variant Yersion Mode Operating mode (Run, Config or Offline)

1[o  Code Reater - Lzl v Sensor name Narne of sensor

Manufacturer  Name of manufacturer

Mac address Sensor's Mac address

Subnet mask Sensor's subnet mask

Gateway Standard gateway

bHCP DHCP active / inactive

Operating system Version of operating system

Hardware Hardware version

RAM RAM size

Flash Flash size
Add active sensor If the "Configure” function is not accessible (button inactive,
1Paddess | , . . v|[

areyed out), login with password entry is required. If

you do not know the password, please contact your site c|

Find. ][ Config View St =

1P address (PC): 192,168.140.18 Subnet mask: 255,255.255.0

Fig. 273: IP and name has been updated

5.6.2.3 Open Vision Sensor Configuration Studio

With click to “Config” in Vision Sensor Device Manager, and to “OK” in the following dialog Vision
Sensor Configuration Studio starts.

'T Sensor will stop runmode, Do you wank ko conkinue?

L]
‘ aOK H xc.ancel‘

Fig. 274: Open Vision Sensor Configuration Studio

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 startet.
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EIEX
Fie View Options Help
E "
Pog@-zelj@p 2
Setup.
o
Algrment
Home | [ prev Next princ
S Dt
G Interfaces =
Resk n this tob you select o digital
———— inputs/outputs used and the interfaces for data [
Start sensor ut:
Functions
migger P 'S settings .
i g sl Faremcters|and Sctting) ] Settings
Single Internal  Internal I/O is  Selection
—_— 1/0 active by o 1/0-
(Continuous default type: PP
or NEN
‘Connection mode. serial Qutput of Selection Setting of
" - defined datas between trans
® Online. Offine. [~ |[Fe s+ £ [l NT— I T
Configure output
1Omapping | Digitaloutput | Interfates | Timing | Telegram |
Name Setting L Setting 2 Setting 3 Logcaloutputs  Enable:
1 Internal o 3 3] &
R3422 ¥ [192008d BIEN B0 5]
8 inputs, 32 outputs. s
-] ( =] ( =l
(
Mode: Name: Active job: 1|Job1 Cydle time: (nja) Flash: 0.3k8(40.4 M8 X:0 Y:0:0 oot @ @ 0 @ 9O 9

Fig. 275: Activation of Profinet in Vision Sensor Configuration Studio

5.6.2.5 Definition of the telegram

In the 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: Vision
Sensor Configuration Studio/Output/Telegram.

The description you find in the SBS User manual in chapter Telegram, Data output (Page 189) under:
Vision Sensor Configuration Studio/Help/Manual.

[SEIE
Fle View Options Help

fogR-celldp 2

Setup
Job
Aligrament. =
[Chowe [P [ W= Prink
Detectar
Output Data output, Telegram
Result Configuration of data output via serial interfaces RS f=i
— 422 and Ethernet as well as for archiving in .cvs.
Start sensor files.
m
Timsriige s et Roent ot
o)
igger
(G

Communication setting

Connection mode.

Communication Ethernet Rs422 |_
% onlne Offine Py (O ST D
Configure output
LOmapping | Digkaloutput | Interfaces | Timing | Telegram
Bowy 3| st Payiosd
Traler =
Active Detector  Yalue Min.length +
Separator 1[(¥)  Detectort  Datacode-t:Sting o
End of Telsgram [anst =
Savetofie Selected fields Datalength Stotus
Reset Detector resut Digtal outputs Logical outputs G
Execution time: Active job no. Checksum Down
Mode: Nomne: Active jobi1[0b1 Cydetime: (nfa) Flash: 0.3KB [ 40.4 M8 %0 Yi0 T:0 ot 9@ 09 9009

Fig. 276: Data output, protocol: Binary
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5.6.2.6 Start sensor, data output

With “Start sensor” the configuration data are transferred to the SBS . The sensor get’s started and
now the output data are transferred as defined.

EEE

logd-celldp 2

Setwp

[ rome [ e [ mem oot

Result Datacode

type of

Parameters Functions
Decoded  Contents of code
strina

Results/statistics
Results ‘Statisti
Detector  Result  Score ms  Detectortype  Decodedresuts Count 24 Reset
1etectors 0 1000 4 Datocode Decodedsting_ Tnmceted Stnglength | Q1 Q2 G303 QS Q8 @7 Q8 8 Cott el ||
1.1 [Testz s nfa nfa nfa nfa nia nja nfa nfa nfa %0 0 i B 100.00%
Fail o 0.00%
Vinim
cecution 7305,
mmmmm m
execution time: 31
. a
) | > I I D verage ime
Mode: Name: Adtive jobi1130b1 Cydetime: 75ms Flashi 0.3KB/ 40.4 M8 %0 V.0 110 ot 9 Q@ 90 9 90 Q9

Fig. 277: 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

Create a new project X

Fraject narme: | |

Path: |C.".D|:-k|.||'ner|te und Einstellungent  Eigene De!___]

Author | |

Comment: s

Create 1 | Cancel

(Fig. 9) Create new project

5.6.3.2 Select GSD file

First a Profinet PLC must be added to the project.
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To use the Profinet functions of the SBS, the GSD file for the SBS 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 SBS: ..\Festo\SBS Vision Sensor\Tools\Profinet, and as
download at www.Festo.com.

“Tnstall general station descripfiun file

Saurce path: | | m
Content of imported path
D File |Version Language Status Info
J¥ GsoniL 71352013 . English Nat yet nstallzd [«]
B
L]
Install 1 | Cancel |

Fig. 278: Select and install GSD file
5.6.3.3 Adding SBS to Project

The SBS modules are added in the hardware catalog: Other field devices/ProfiNet |O/Sensors/ Festo
Industriesensorik GmbH.
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b | Catalog

|e:Sear-:I'|: |@E
E Filter

» [ Contrallers
v [ 772
r ﬁ PC systems
4 P_[I Dirrves & starters
4 h Metwork components
b E Detecting & Maonitoring
b [ Distributed 110
b ﬁ Fizld devices
w [ Other field devices
~ [l FROFINET 10
b ﬁ Crives
» [ Encodars
4 h Gateway
b E ldent Systems
- E Sensars
b ﬁ Siemens A0
-m
-la
|
I

» [ FROFIEUS DF

Fig. 279: Add SBS to the project

5.6.3.4 Connect SBS to PLC

With drag and drop a SBS module can be put into the Network view. Now connect the SBS via Profinet to
the PLC (Tab. Network view).
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| teip Totally ntegrated Automation
YEERG Y & coomne GBI X 1l PORTAL

(& Topology view_[db Newworksiew [BF Device iew._|| Options 13

B
=
i

BB

esee o

[SPopertios [ info. D] Disgnostics

~ TDetais view,

Fig. 280: Connect SBS to PLC

5.6.3.5 Definition of /O data

In the 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 (| Byte: Image ID; | Byte: Result data overrun (s. Module 3:
“Data” (From SBS to PLC) (Page 276)), + 16 Byte payload data): If the data is longer than the defined range
the payload is truncated (in this case: Result data overrun = |), if it's shorter the rest of the |16 byte are
filled with OOh .

mg— [sBs =] =l .1 ® 2 [100% I~ =
G kview
P Go to network view B
$ [ |
—
-
B
g
3 i
L
¥
[<T [ [>]&
| Device overview
.. | mModule Rack slot laddress | Q address Type Order no. Firmware Comment
H - sesi 0 o sesi
» interface 0 o sasi
7] CTRL (3 bytes)_1 o 5 1 CTRL (3 bytes)
H STAT (6 bytes)_1 o 2 1.6 STAT (6 bytes)
7} DATA (2 + 16 bytes)_1 o 3 68.85 DATA (2 + 16 bytes)
H REQU (4 + 16 bytes)_1 o 4 64.83  REQU(d -+ 16 bytes)
7} RESP (4 + 16 bytes)_1 o s 86.105 RESP (4 + 16 bytes)

Fig. 281: Define I/O data

5.6.3.6 Set IP address of SBS in the project (Option 1)

The IP address of the SBS can be set via the project. Select option ,,Set IP address in the project* and set
IP address. Address from the field “IP address” is written into the SBS. The IP address of the PLC and of
the SBS must not be the same, but must correspond, what means they have to be in the same address
range.
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FESTO

Ethemet addresses

w Advanced ons

subnet [ FHAE_] [+

» P45 10100 MBitis [X1 F1
i 1P protocel
Hardware identifier
Hardware identifier &) Use IF protocel
(® SetIf address inthe project
IPaddress | 192 168 140 180

outer adiress [0

() SetiP address using a different rmethod

PROFINET

[¥] Generate FROFINET device name autornatically

PROFINET device name | ]

Converted name: | ]

Device number |1 [+

Fig. 282: Set IP address in project

|'d Properties  [*info | &/ Diagnostics |
|| General [ 10tags | Texts
] Ethemet addressas
w FROFINET interface [x1]
General Interface netwaorked with

The SBS can be used without a started project also, and so can be configured via Vision Sensor Device

Manager.

If the IP address of the SBS does not correspond to the one in the TIA project, the PLC is settinga IP
address. In this case the |P address of the SBS 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 a restart without a connected

PLC).

5.6.3.7 Set IP Address with Vision Sensor Device Manager (Option 2)

The IP address of the SBS can be set also via Vision Sensor Device Manager. Select option ,,Set IP Address
using a different method* in the PLC/ TIA Interface, and set IP address via Vision Sensor Device Manager

(s. chap.Setting of IP and name (Page 262)).

|G Properties  [*iinfo | &/ Diagnostics

J General | 10 tags | Texts
¥ General Il
~ FROFINET interface [x1] Chsyede
General Interface networked with

Ethernet addresses

subnet [ PHAE_1 =]

[ dd new subn=t

0 MEits [x1 F1
e 1P protocel
Hardvare identifier

Hardware idzntifizr &) Use IF protocel
() SetIF address inthe project

fowteraddress [0

(@ SetIF address using a different rmethod

PROFINET

[ Generate PROFINET device name autornaticslly

PROFINET device name | ]

Converted name. | ]

Device nurmber |1 [+

Fig. 283: Set IP address via Vision Sensor Device Manager, settings therefor in the PLC/TIA interface
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5.6.3.8 Set the name with TIA interface

To set the name of SBS from TIA interface there are two options.

5.6.3.8.1 Generate name automatically

The Profinet name of the SBS can be generated automatically from the PLC. Option: ,,Generate Profinet
device name automatically takes the name from the project. This name 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, s. also chap. 3.2)

If a name for the SBS is setz via this option, in each case it must be written tot he sensor with the ,,Assign
PROFINET device name*- Tool (as described in chap. 4.9)

The Profinet name in the project and in the SBS must be the same.

| & Properties Hii.‘.lufo HE[lm(jnos(lLs

J General H 10 tags H Texts

b General

Ethemst addresses

~ PROFINET interface [x1]
General Interface networked with
Ethemet addresses

~ Advanced optians Subnet [ FHAE_] [+

Interface aptions I e

» Realtime
» RJ45 100100 MBit's [<1 P1]
Hardware identfier

Hardware identifisr [ Us= IF protscel

IP protocel

() Setip address in the project

(®) setIp address using a different rmethod

PROFINET

&t FROFINET davice narn= using a different
rnethad

[ G=nerate FROFINET device name automatically

PROFINET device name | ]

Converted name | ]

Device number |1 [~]

Fig. 284: Set name in project
5.6.3.9 Write name into SBS

In case that the Profinet name in the SBS 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 (SBS ) and
with ,,Assign name* the name is written into the sensor.
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-_A-ssi_gn PROFINET device name.

FROFINET dlevice name: | [=]

Tipe | |

L Type of the FGIFC interface: || PHJE [~
FGIFCintsrface | Broadcom Netitrere 57x.. | ™| |§

[] ©nly show devices ofthe same type

[ ] ©nly show devices with bad parametsr settings

m I [] ©nly shaw devices without names
Accessible devices inthe netwaork: |_e_‘
[JFashtep ¢ =
IF address MAC address Type Name Status
192:168.140:12 00-19-6F-10-03-0B 0 aK
192.168.140.222 00-1C-06-09-27-99  57-1200 plc_1 0 OK

| Assign name |

| Close |

Fig. 285: Write name into SBS

5.6.3.10 Translate project and write to PLC

To finish the configuration and save changes of the project: |. translate and 2. transfer / write to the PLC

Froject  Edit  Wiew Insert  Online  Options  Tools  Windoy
5 (H H saveproject @ M = T X & (M2 ‘@, B R coonline g¥ Go offline ﬂ%" e )(‘:' (1]

Fig. 286: Translate project and write to PLC

5.6.4 Profinet- telegram description SBS

5.6.4.1 Modulel: ,,Control* (From PLC to SBS )

Name in PLC,,CTRL (3 bytes)“

Byte- .
Position §|ze Member |Data-| Bit .
. in Meaning
in Bytes| "2Me Type | number
Module vt
Reset . Reset Error clears 4bit Errorcode in Module: “Status”.
I Bit {0 L ;
error Rising edge (low ==> high) clears error code.
This bit is set to disable triggering via the hardware trigger.
0 3 HW.- Valid for triggered and free-run mode.
Tri U Bit |1 Low (0): Hardware trigger or free run enabled.
D'jlgngr ! High (1): Hardware trigger or free run disabled
Isable If the HW-Pin "Trigger enable" is used, both (Digital input
“Hardware- Trigger” and “HW Trigger Disable Bit”) have to
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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
Trigger |l Bit |2 Bitfield "Error" has error code "I: Failure trigger request". S.
also Timing diagram, chap. Case: Trigger not possible (not
ready) (Page 278).

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

F:hange | Bit |3 that in Control Module. If Jobchange could not be executed
job NPT "
due to error (e.g. wrong Jobnumber), Bitfield "Error" has
error code "2: Failure change job" (and Ready stays low!). S.
also Timing diagram, chap. Case: Jobchange not possible (e.g.
wrong job number) (Page 280).
Rising edge (low ==> high) "Switch to Run" is executed.
Switch Success or failure of Switch to Run request is signalized with
o run | Bit |4 bitfield "Error" (error code "3: Failure Switch to run

request") and Bit "Operation Mode". S. also Timing diagram,
chap. Case: Switch to run not possible (Page 280).

Reserve ||l Bit |5

Reserve || Bit | 6

Reserve || Bit | 7

[ Reserve

Byte
Number of job to be changed to, on rising edge of Change-
number Binary value 1-255 for "Jobnumber Change"

0 indicates no change, even if Change job bit toggles

Example I.1: Module | “Control”: Trigger bit set

Must change from 0 to |, and remain till Trigger ack. is received

Byte O Byte | Byte 2
Bit 2:Trigger bit = | (rest not
g_g ) ( Reserve Job number
relevantin this case)
07 |06 |05 | 04|03 0201 |00 17|1e| 1543|121 ]10[27|26|25|24]23]22](21]20
X X X X X | X X X X X X X X X X X X X X X X X X

Example 1.2: Module | “Control”’: Change Job
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Must change from 0 to |, and remain till Change job ack. is received

Byte O Byte | Byte 2

Bit 3: Change job = I, (rest not Reserve Job number: Binary value e.g. =
relevantin this case) 10101010 (=170dez)

07|06 |05|04f03 02 o1 |oofr7|re|rs|rali3]|12|11|10]|27]26]|25]24]|23]|22]21]20
X X X X | X X X X X X X X X X X | 0 | 0 | 0 | 0

5.6.4.2 Module2: “Status” (From SBS to PLC)

Name in PLC,,STAT (6 bytes)*

Byte- Size

Position |. Member Data-| Bit .
) in Meaning
in name Type | number

Module Bytes

SBS is ready to receive trigger. Ready = I.

Caution: The Ready Bit is reserved to indicate that the
SBSis ready for the next evaluation cycle. It is 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.)

Ready I Bit (O

Reserve | Bit | |

Acknowledge for successful trigger request (via Trigger
LBt |2 Bit in Control Module). Acknowledge is cleared as a
acknowledge response of clearing the Trigger bit. If trigger was not

0 3 executed, Trigger Ack-Bit stays low.

Trigger

Acknowledge for completion of Change job request (via
Change Job Bit in Control Module) - independent of
success. Acknowledge is cleared as soon as Change job
Change job , Request bit is cleared. Success or failure of Change job

| Bit |3 . T " "
acknowledge 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.

Acknowledge for completion of Switch-to-run request
(via Switch to run request Bit in Control Module).
Acknowledge is cleared as soon as request bit is cleared.
Success or failure of Switch to run request is signalized
with bitfield "Error" (error code "3: Failure Switch to
run request”) and Bit "Operation Mode". Acknowledge

Switch to
run | Bit |4
acknowledge
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is given after Vision Sensor Configuration Studio has
been disconnected and job has been reloaded from flash,
or afailure is detected.

Reserve | Bit
Reserve | Bit
Reserve | Bit
I Reserve !
Byte
2 | Bit 12 RDBU
| Bit 09RD
| Bit 05 PK
Digital | Bit 06 YE
results | Bit 07 BK
(sameas in
Ethernet | Bit 08 GY
Payload, This byte is filled with results of hardware digital output
without pins. Bit positions are fix (see column “Significance”,
length) same as Ethernet Payload without length information).
Value of digital output bit is defined in "Output” - tab
"Digital output", column "Logical Expression” in Vision
Sensor Configuration Studio. If not selected as result
output pin or not having a valid logical expression, value
of output bit is 0.
Reserve | Bit
Reserve | Bit
3 Job number |U8 Number of current job: Jobnumber: 1-255
4 Image ID U8 Image I‘D (9-255) is incrementefi with each job
execution, independent from trigger source.
4 bit error code. Used to indicate failures on requests or
system error via Control Module. Error is cleared by
"Reset error”, or overwritten with next error.
5 Error 4 Bit O: N? error.
I: Failure trigger request (sensor not ready)
2: Failure change job
3: Failure switch to run
I5: System error
Trigegr | Bit | = Freerun
mode 0 = Triggered
Reserve | Bit
Operation || Bit I =Run
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mode 0 = Config
Reserve I Bit |7
Example 2.1: Module 2 “Status’: Trigger acknowledge is set
o Trigger ack.is setto | (Trigger received)
o Ready is set to 0 (Busy)
Byte O Byte | Byte 2
Bit 0: Ready = 0 Bit 2: Trigger ack. = | Reserve Digital results
07 |06 |os5 [0o4 |03 fo2 |our foo |17 {te|15 14|13 [12] 10 [1o|27 |26]25 [24]23 [22|21 |20
0 X | X 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.
37 |36 |35 [34 (33 32|31 (30|47 |46 |45 |44 [43 |42 |41 [40 |57 |56 |55 [54 [53 |52 |50 [s50
X X X X X X X X X X X X X X X X X X X X X X X X
Example 2.2: Module 2 “Status’: Change job acknowledge is set
o Change job ack. is set to | (Change job received)
« Ready is set to 0 (Busy)
Byte O Byte | Byte 2
Bit 0: Ready = 0 Bit 2: Trigger ack. = | Reserve Digital results
07 |06 |os5 [0o4 |03 fo2 o foo |17 {1e|15 14|13 [12] 10 [10|27 |26]25 [24]23 [22|21 |20
0 X X | 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.
37 |36 |35 [34[33 32|31 (30|47 |46 |45 [44 |43 |42 |41 [40 |57 |56 |55 [54 [53 |52 |50 [s50
| 0 | 0 | 0 | 0 X X X X X X X X X X X X X X X X
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5.6.4.3 Module 3: “Data” (From SBS to PLC)

Vision Sensor Manual

Name in PLC,,DATA (2 + 8/16/... bytes)

Byte-
Position | .. . Member |Data-| Bit )
. Size in Bytes Meaning
in name  (Type | number
Module
0 | Image Us Image ID (0-255) is incremented with each job
ID execution, independent from trigger source.
Result Result data has been truncated.
data | Bit |0 |: Data overrun = truncated
overrun 0: No overrun
Reserve |7 Bit | |-7 Reserve
Data as defined in Vision Sensor Configuration
One block of 8, T "
) 16.32 64 128 Result (Byte- Studio in "Output/Telegram/Payload". In case of
D data array Profinet in tab “Telegram” = “Binary” must be
or 256 Bytes
selected.

Example 3.1: Module 3 “Data”

o E.g:Nooverrun

o DataByte 2 ... nas defined in Vision Sensor Configuration Studio "Output/Telegram/Payload"

Byte O Byte | Byte2..n

Result data: as defined in Vision Sensor

Image ID Result data overrun Configuration Studio
& Reserve "Output/Telegram/Payload" in binary
format.
07 06|05 [04|03]02]01foo|17|te|ts|ral13]|12]1|10f27 ] 262524 |23]22]|21 |20
X X X X X X X X X X X X X X X X X X X X X X X X

5.6.4.4 Module 4: ,,Request (From PLC to SBS)
Name in PLC ,,REQU (4 + 8/16/... bytes)*

Bytc.e-. . L Member |Data-| Bit )
Position in (Size in Bytes name | Tvpe | number Meaning
Module Y !
I
0 I Key Byte Request key (Request counter)
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| | Reserve ! Reserve
Byte
2 | Reserve ! Reserve
Byte
3 | Reserve ! Reserve
Byte
One block of 8, 16, R ¢ B Same data as for TCP requests, s.
4 32, 64, 128 or 256 equest | Byte- addendum: .... Serial communication
data array
Bytes BINARY (Page 338)

5.6.4.5 Module 5: ,,Response* (From SBS to PLC)
Name in PLC ,,RESP (4 + 8/16/... bytes)"

Byt('e-' A P Member |Data-| Bit .
Position in |Size in Bytes T b Meaning
Module name ype | number
0 | Key U8 Response key which is mirrored from
request
Result
data I Bit {0 Response data has been truncated
I I overrun
Reserve [7Bit | I-7 Reserve
2 I Reserve ! Reserve
Byte
3 I Reserve | Reserve
Byte
One block of 8, 16, Result  |Bvte Same data as for TCP responses s.
4 32, 64, 128 or 256 data a:':a addendum: ... Serial communication
Bytes 4 BINARY (Page 338)

5.6.4.6 Start- /| End- criteria per each Profinet command

d
Comman Start- condition (Modul| Confirmation of acceptance Confirmation of execution
(Modul Status*) (Modul,,Status*) (Modul ,,Status®)
,Control“) |” . ol Tt ol >ttt
Trigger Ready = High Trigger Ack = High Image ID changed
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Change Job |/ Job Change Ack = High Job Nr. changed
Switch to Operation Mode = Switch to run Ack = High Operation Mode = High
run Low

5.6.5 Timing diagrams to the SBS Profinet communication with
aPLC

5.6.5.1 Case: Trigger ok

Trigger (ok)

Trigger Bit _W V A_

NN NN

Trigger Ack
Bit

Ready Bit

Image ID

Error ! Sensor
Trigger undefined

Fig. 287: Timing Trigger ok

5.6.5.2 Case: Trigger not possible (not ready)

Trigger (not ready)

Trigger Bit A %

Reset Error / \
Bit
|
|

Trigger Ack |
Bit i \

|
|
[

Ready Bit Sensat still procesding prev. Image 1+

Image ID

‘ Sensor
undefined

Error Trigger

Fig. 288: Timing Trigger not ready
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5.6.5.3 Case: Jobchange ok

FESTO

Jobnumber
Change

Jobchange
Bit

Jobchange
Ack Bit

Jobnumber

Error
Jobchange

Jobchange (ok)

722%

PLC

Sensor

Fig. 289: Timing Jobchange ok

5.6.5.4 Case: Jobchange delayed

Jobnumber
Change

Jobchange

Jobchange
Ack Bit

Jobnumber

Error
Jobchange

Jobchange (delayed)

7222%

PLC
g Sensor

Fig. 290: Timing Jobchange delayed
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5.6.5.5 Case: Jobchange not possible (e.g. wrong job number)

Jobchange (not possible)

Jobnumber
Change

29%,

2,

Jobchange

Bit

Reset Error
Bit

Jobchange
Ack Bit

PLC

Jobnumber

Sensor

Error
Jobchange

Fig. 291: Timing Jobchange not possible

5.6.5.6 Case: Switch to run ok

Switch to run (ok)

Switch-to-run

Bit

777
/

Switch-to-run

Ack Bit

Operation
Mode Bit

PLC

Error
Switch-to-run

Sensor

Fig. 292: Timing Switch to run ok

5.6.5.7 Case: Switch to run not

possible

Switch to run (not possible)

Switch-to-run

V. 7

Bit

Reset Error

N\

Bit

Switch-to-run

Ack Bit

Operation
Mode Bit

No switch possible (e.g. no job in sensor)

PLC

Error
Switch-to-run

Sensor
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Fig. 293: Switch to run not possible

5.6.5.8 Strong recommendations for PLC programmer
I. 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 SBS, e.g. 32ms, may result in READY not getting low.

3. READY should be high before sending trigger request.

5.6.5.9 Request sequences

5.6.5.9.1 Accepting / Discarding of Requests of Control Module
I. Request is accepted with rising Ack bit.
2. Request is discarded with error bit.

3. Request is discarded without error and Ack, if sensor is processing previous request and has not given
Ack to that request. (Not obeying recommended "Handshake").

5.6.5.9.2 TRIGGER Request Sequence

I. Check Ready Bit high in Status module.

2. Set Trigger 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. (continue with step 4)

b) if Trigger Ack Bit low and Error Bitfield has Errorcode ": Failure trigger request”, then set Trigger
Request Bit low and set Reset Error Bit high. (continue with step 6)

4. (Case Trigger successful) check Trigger Ack Bit low.
5. (Case Trigger successful) then check ImagelD Byte incremented.
Trigger Request is finished.

6. (Case Trigger not successful) Check Error Bitfield going O, then set Reset Error Bit low.

5.6.5.9.3 Change)Job Request Sequence

|. Set Byte Jobnumber in Control module to desired value.
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2. Check Ready Bit in Status module (in case of previous jobchange failure, ignore Ready).
3. Set ChangeJob Request Bit high in Control Module.

4. Wait and Check for ChangeJob Ack Bit high.

5. Check Error Bitfield in status Module.

a) if Error 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)

6. (Case ChangeJob successful) Check ChangeJob Ack Bit low.

7. (Case Change]ob successful) then check Jobnumber Byte in Status module. If Jobnumber is correct.
Jobchange is finished.

8. (Case ChangeJob 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).

5.6.5.9.4 Switch-To-Run Request Sequence

I. Check Ready Bit high and Operation Mode Bit low (Config mode) in Status module.
2. Set Switch-to-Run Request Bit high in Control Module.

3. Wait and Check Switch-to-Run Ack Bit high.

4. Check Error Bitfield in Status Module.

a) if Error 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)

5. (Case Switch-to-Run successful) Check Switch-to-Run Ack Bit low and Operation Mode Bit high (Run
mode).

Switch-to-Run is finished.
6. (Case Switch-to-Run not successful) Check Switch-to-Run Ack Bit low and Error Bitfield going O,

then set Reset Error Bit low.

5.6.5.9.5 Sequence for requests via request/response module:
I. Request ID and request data is set.

2. Request key is incremented.
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3. PLC waits for until request key is mirrored in response key.

4. PLC reads results including error included in results. See TCP payload.

5.6.5.9.6 Error Reset (depicted in UseCase "Jobchange not possible™)
I) Reset by "Reset Error Bit"

2) Error bits are overwritten by new error bits.
5.7 Vision Sensor, EtherNet/IP, Introduction

This chapter explains the use of the Vision Sensor with EtherNet/IP.

For data communication between Vision Sensor and PLC via EtherNet/IP the following topics are
explained: electrical connection, settings in Vision Sensor and PLC (as example for Rockwell RSLogix),
available telegrams formats and the telegram timing.

5.7.1 Electrical connection of the Vision Sensor in the
EtherNet/IP network

The 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...

IP 192.168.100.105 IP 192.168.100.102 IP 192.168.100.101 IP 192.168.100.100 IP 192.168.100.99 IP 192.168.100.98
HMI Panel §7-1200 Laptop. Vision Sensor Vision Sensor Vision Sensor

for sctup only)

Fig. 294: Connection of Vision Sensor via EtherNet/IP switch

5.7.2 Configuration of Vision Sensor for the use with EtherNet/IP

In this example the configuration of the Vision Sensor is described.
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5.7.2.1 Settings in Vision Sensor Device Manager

[BEIE

File Settings Help

= 2

Sensor name Hordware Type Voriar Firmwa: Mode Manufacturer  Mac address  Subnet mask

Home. | Previoss || Next | Print

Active sensors

Parameters
1P address
Type of sensor

Sensors for simulation made
Version
Type Hardware  Variant Yersion Mode.
119 CodeReader = htze it |y Sensor name
Manufacturer
Mac address
Subnet mask
Gateway
DHCP.
Operating system Ver

Hardware
RAM
Flash Flash size.

Add active sensor If the "Configure” fu

IPaddress | . . . v|[ s

Find J( Config view set

1P address (PC): 192.168.140.18 Subnet mask: 255.255.255.0

Fig. 295: Vision Sensor is displayed and selected in Vision Sensor Device Manager.

When Vision Sensor Device Manager launches or by clicking the “Find” button, all active Vision sensors
are listed in the upper window called “Active sensors”. You can change the IP address, subnet mask and
other parameters on the Vision sensor by clicking the “Set” button. This displays the following dialog box.

5.7.2.2 Setting of IP and name

Phddress | 192.163.140.12 |

Mask 24 : I 255,255, 255,000

Gateway |192.168.140.1 |

DHCP

Mame | |

Set ] [ Zancel

Fig. 296: Setting of IP and name

5.7.2.3 Open Vision Sensor Configuration Studio

With click to “Config” in Vision Sensor Device Manager, and to “OK?” in the following dialog Vision
Sensor Configuration Studio starts. With the desired Vision sensor is selected in Vision Sensor Device
Manager, click “Config.” When the following dialog box is displayed, click “OK” to stop the Vision sensor
and begin configuring it.
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"j Sensor will stop runmode, Do you wank ko conkinue?

L
‘ JOK H XCancel‘

Fig. 297: Open Vision Sensor Configuration Studio

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.

FESTO

Configure output

[ o maoping | Digtalowpus | Trkerfsces | Timing | Tekegram |

= =
DoE -
Setup
Alignment
Home | prev || Net |[ et
Output Interfaces
In this tab you select and activate the digital
inputs/outputs used and the interfaces for
parameters Functions and Setting
pos. ies
Triggeriimags updats :7:]"’““' if":m”“ CELCTYRE (AT
single RS 422 RS422 for data sutput with
Trigger (baud rate} chaice of data transmission
Cantinuos S
Ext. (digital External inputs and outputs
Cannection made - 1/0) (with 1/0 and encader
madule;
coine O | (<[ B[ e o) DU | et

Hame.

Setting | Setting 2 Logical outputs | Enable

1 [Internal /0 FHE = v

(2 |rsize ©

3 |External 1o extension

4 |Ethernet [T — ] (oo = @ =

(5 EtherNebjIP [} 8 ¥ )

Mode: Corfig | Wame: mko | Active job: 1|Jobi | Cydetime: (nfa) | Flash: 0.3KB[40.0ME | | %:0 V010

lfloow @ @ @ @ @ Q

Fig. 298: Activation of EtherNet/IP in Vision Sensor Configuration Studio

5.7.2.5 Definition of the telegram

In the 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: Vision

Sensor Configuration Studio/Output/Telegram.

The description you find in the Vision Sensor User manual in chapter Telegram, Data output (Page 189)

under: Vision Sensor Configuration Studio/Help/Manual.
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File Gptions Yiew Help

Job
aligrment:
Detector
Gutput
Resul

Start sensor

i

Triggerlmage update

Single
Trigger
Continuous

I

Connection mode

@ orine ~ Offline:

B s

| fomepping | Digtaloutpue | Interferes | Timing | Telearam |

<

Configure outpu

et | [ et

l

.Hume J[ e ||

Data output, Telegram

Configuration of data output via serial
interfaces RS 422 and Ethernet as well as
for archiving in .cvs, files.

TN 3

Description of ASCI telegram

Description of binary telegram

on of Ethernet IP Response telegram
Description ef Ethernet IP Request telegram

Communication settings

Communication

To Sensor,
Command (SW-
Versionen later

it

Ethernet RSd22

Selectable in Tab
Pratocal (Binary or
ASCID)

GI

Start
Trailer
Separator

End of Telegram

ANST £

Payload

Active Detector

1y

Detektort

Datacode-1: String_ ~

Vision Sensor Manual

Save tofile

Selected fields

Data lencth

Status

Detectar result | Digitl outputs
Execttion time: Active job o,

Logical autputs

Checksum

Mode: Config | Mame:

mko | Active job: 130kl

| Cydetime: (nja)

| Flash: 0.3KB[40.0MB | | %0 1010

Fig. 299: Data output, protocol: Binary

5.7.2.6 Start sensor, data output

With “Start sensor” the configuration data are transferred to the Vision Sensor. The sensor get’s

started and now the output data are transferred as defined.

Fle View Options Help

tegg-28lleg ¢

[SEIE

[Home  |[ eer [ mex  |[ e
=]
Ouput Result Datacode B
Resut This function executes the job defined on the PC [
and the Result statistics window is displayed with
Stop sensor Detector list and Evaluation results,
Execution times are not updated in this mode,
as they are not available from the sensor.
M isse ot Detailed inspection resuits from the detector
e marked in the selection list are displayed in run
Single
Trigger
‘Continuous layed vary according to the

Connection mode.

rameters displ
type of detector selscted

Parameters Functions

5 2 Flay 2] | Decoded  Contents of code |
® Onine Offine Doced =
Results/statistics

Resukts ‘Skatistics
Detector  Result  Score ms  Detectortype  Decodedresuts Count 2 [ Reset
1 Detector! ° 1000 49 Datacode Decodedstring  Truncated  Stringlength Q! Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Contrast De = [ -
1.1 [Testz s nja nis nfa nia nja nja nfa nfa nfs %0 0 b 25 100.00%
Fail o | l0.00%
Winimn
e [7oms
Masinum
cresiantine iins
| . | average
il D I el I D) o [s4ms

MName: Active job: 1[3abl Cydle time: 75ms Flash: 0.3kB/40.41MB | X:0Y:01:0

ot @ @ 0 @ 90 9

Fig. 300: Start sensor

5.7.3 EtherNet/IP protocol

EtherNet/IP has a predefined protocol, consisting oft two assemblies.

- Assembly request (PLC to Sensor, 344 bytes long) and
- Assembly response (Sensor to PLC, 444 bytes long)
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5.7.3.1 Assembly request
Request key

Position 0 (Byte 0 and |) 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).

It is possible with selected code, to choose between: Trigger, Change job and Set reference string.
- Trigger: To make a trigger (to take a new picture), the code is: 0x0l1

- 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 | byte long, following Parameter “unNumint” (byte 6) has to be set to “I”.

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 unld Numint Valuelnt[0]
Byte position 0 2 6 264
Request pattern Count 0x02 0x01 Job no.

Set reference string permanent
Request Key D Ler.Igth of Numint Ref.. Detector |Parameter | Parameter
structure string String | number |number type
Storage unKey |unld [NumChar | Numint |Char Int[0] Int[1] Int[2]
Byte position |0 2 4 6 8 264 268 272
Request | count | 0x05 |0x01 0x03  |0x43 | 0xOl 0x65 0x0A
pattern

. Example | | Constant Extclmple Example for |Command set | Example
Explanation string f. .
character | value «cr detector | |ref. string param. type
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string
Set reference string temporary
Request Key D Ler.1gth of Numint Ref: Detector |Parameter | Parameter
structure string String | number |number type
Storage unKey |unld |NumChar [ Numint [Char Int[0] Int[1] Int[2]
Byte position |0 2 4 6 8 264 268 272
Request | count | 0x06 0x02 03 |74 Toxol 0x65 0x0A
pattern 0x42
Example Example
) Example 2 | Constant ) Example for |Command set
Explanation string f. . param. type
character | value nran detector |  |ref. string .
AB string

5.7.3.1.1 Sensor Ready information / signaling and handshake

Over hardware |O the Vision Sensor offers a “Ready” signal. Sending a Trigger is allowed only if “Ready”

signal is high.

When hardware ready signal is not connected to the PLC it is very easy to find out the ready status just
over EtherNet/IP.

After first connection of PLC to SBS the SBS must in be “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:

Trigger (ok)

Trigger:
Request unlD

Request unKey

Trigger:
Response unlD

Response unKey

HW Ready status /’7//41

Response
un Image Count

Fig. 301: EtherNet/IP, Sensor ready
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5.7.3.2 Assembly response

User defined data output to be configured in the result telegram specification:

File Gptions Yiew Help

fodd-mele P

- Setup
Job
mame | [ erev || wew  |[ e |
Qutput Data output, Telegram B
Configuration of data output via serial
interfaces RS 422 and Ethernst as well as [
far archiving in .cvs, files.

on of ASCII telegram
on of binary telegram

on of Ethernet IP Response telegram
on of Ethernet IP Request telegram

Triggerlmage update

- ;
Trigger c 1 settings
Communication Ethernet RS422
[ Connection mode R To Sensor, Selectable in Tab
: - | c d (SW- Protocal (Bi
s e | 0= = < e I =) O Command (5w~ ratoca (inery or |

Configure output

[Omapping | Digtal output | Interfares | Tming | Telegram |

Start | J Payioad

Trailer | |

()

il

Separator I |

End of Telegram | | | nist B
Save tofile Selected fields Data length Status

s ¥ Dl utrts i [ w |
| Execution time Active job no. Checksum Down

| Mods: Corfig | Name: mko | Active job: 113b | Cydetime: (nja) | Flashi 0.3KB740.0M8 | |x0vioLo ooy @ @ @ @ Q@

©

Fig. 302: 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 | 16 (pcString)
- Integer: byte 244 (pnint)

Example Trigger Handshake

00 00 00 QOMOQ -oo 00 00 00 00 00 00 0O GO 00 00 00 00 00 00 00 00 0O 00 00 00 00 0O 00 00 00 G0 00 00 00 00
00 00 00 00 GF 00 00 00 9= 00 00 00 00 00 00 00 02 00 OO 0O 01 00 0O GO 01 00 00 00 01 00 00 G0 00 00 00 00
00 00 0o 08 00 00 00 00 00 00 05 00 00 00 00 00 00 00 00 00 00 G0 00 00 00 00 7c 00 00 00 44 45 4d 4f
34 00 a0 00 00 00 00 00 00 00 00 00 00 00 GO 00 00 00 04 G0 00 00 00 00 00 00 00 G0 00 00 00 00
00 00 00 00 00 00|00 00 00 00 00 00 00 00 00 00 D0 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 0O 00 00
'00 00 00 00\0O 00 00 00 00 00 00 00 00 0O OO0 00 00 00 00 00 0O 00 OO0 0O 00 00 00 OO0 0O 00 00 00 00 00 00 00

Reques}t) Iqe 0 00 00 00 00 00 00 DO 00D 00 00 00 DO OO0 00 00 00 OO G0 00 00 00 00 00 00 00
00,00 00 00 00 0 00 00 E;EQE @gﬁa&(} 00 00 0D DO 0O 00D 00 00 00 0O 00 0O 00 00 ©O0 G0 0O 00 00 00
oo [@teireneh oo oo 00 00 00 00 00 00 00 00 0C 00 00 00 00 00 €0 QO 00 00 00 ©0
00 00 00 D0 00 00 00 R,Egilg%ﬁ @bm@gqgl@ﬂrgt@xqggo 00 00 0D DO 0O 0D 00 00 0OC 0O 0D 0O 00 00 ©O0 G0 00 00 00 0O
00 00 0D DO 00 0D 00 00 DO 00 00 0O 00 00 00 00 0O OO0 00 00 00 DO 0D 00 00 00 OO 0D 00 00 00 00 0D 00 0O 00 00 00 00 00
00 00 00 00

0000 0000
00 00 04 00 00 00

moo 00 00 00 0D 00 00 00 0O GO 00 00 00 0O 0D DO 00 00 0O 00 DO 00 00 OO 0D 00 00 00 0O 0D 00 00 G0 00 00 00 00
St~Q0 00 00 0D 00 00 00 00 0D 00 00 00 00 00 00 00 00 DO OO OO 0O 00 DO 00 00 ©O 0D 0O 00 00 0O 00 00 00 00 0O
00 00 06™BQ 00 Q0 00 00 09 00 00 00 0O Q0 00 00 0O DO 00 0O 00 DO DO 00 00 0D 00 0O 00 00 0D 00 00 00 00 0D 00 00

0 00 00 00 giequesg GOPRMEAGo oo 0o oo 0o 00 0o 00 D0 DO 00 DO 00 00 0O 00 OO0 OO 00 0O 0D 0O 0D 0O 00

00 00 00 00 0D 00 00 00 00 00 00 00 00 0O 00 00 00 00 DO 00 00 00 00 00 00 00 0O 00 00 00 00 0O 00 00 00 00 0O

00 00 00 GO 00 00 00 0O GO 00 00 00 0O 0D DO 00 00 0O 0D OC 00 00 O 00 00 00 0O GO 00 00 00 0O 0O 00 00

0 00 00 0D 00 00 00 0O 0D DO 00 00 0O 0O DO 00 00 0O 0D Of 00 00 0D 00 00 00 00 GO 00 00 00 0O 0O 00 00

00 00 00 ©0 00 00 00 00 ©0 00 0O 00 00 ©O 00 0O 00 0O ©O 00 00 00 0O 0O

Rentest Key oo o o o

00 00 00 00 00 00 00 OO

Fig. 303: EtherNet/IP, Trigger handshake

Response and request bytes
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0o oo 00 20 2 00 00 O0j00 09 01 00 OO0 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 OO
00 0o I o 00 00 00 00 00 00 Ob 00 00 00 3d 00 0O 00 00 00 00 00
I-

0z oo Em “ 01 00 01 00 o0 00 00 00 00 oo oo

oo DD.DD 00 05 00 00 00 00 00 00 00 00 00 00 00 oo oo e

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0g=00 0
DD DD DD DD 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Ei[l

00 00 00 00 00 00 00 DD 00 00 00 00 00 00 00 00 00 00 00

00 00 00 00 og 00 00 00 00 00 00 00 00 00 00 oo oo oo
00 00 00 -@ oo 00 0G 00 00 00 00 00 00 00 00
00 00 00 00 i E. ms a& 00 00 00 00 OO0 00 00
00 00 00 00 00 00 00 u 00 00 00 00 00 OO OO0
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 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 OO0 00 00 OO0 00 00 OO0 OO 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 OO0 00 00 OO0 00 00 00 OO0 00 00 00 00 00 00 00 00

@20 05 , DD%?DD 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 DO 00 00 00 00 00
oo oo wy o 00 OF 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00
oo oo oo DD DO 00 OO0 00 00 00 00 00 00 00 00 00 0O 00 OO0 00 00 00 00 OO0 00 00 00 00 00
00 00 00 00 nn 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO

{0 e ] e | e Y ) P ) P g o e e e | Pl ) Pl ) Pl ) ) s e ) e e e | e e ] et | et ] el ] P ] B B P
oo oo oo oo D 00 oo 00 o0 o0 oo oo DD D 0o 0o 00 00 00 00 00 00 00 00

0o 00 00 00 0 00 00 00 00 00 00 00 OO0 00 00
0o 00 00 00 00 00 00 00 Q0 00 00 00 00 00
00 00 oo o0 D n oo oo oo 1@1 oo oo G2 oo

oo oo @l {0 ) R ke i ) e e Y e el ) Pt ) | e e e e ) B e ] Pl A | P e T o R e ] R T P
(] oS ] R e ) ) ) P P e o ol e P o il ) Pl ) ) s e ) Y e i e e ) e el ] e ] e ] P e
00 00 00 00 00 OO OO0 OO0 00 OO0 00 OO0 00 o0

Fig. 304: 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

Festo 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:

I.) Use dialog for installation of EDS files:

File Edit View Search Logic Communications [Tools| Window Help

|R&HE & & 8B © o Lo ons. B Q8| sutoimoe. -9

Security
. gEEN Documentation Languages... 20 '\|
¥

Mo Forces =
BAT
No Edits i)

Offline

Import EOSE (B2 »

Export 2 Alarms

Redundancy

ERE] Controller EDSTest
Controller Tags
[ Controller Fault Handler
Power-Up Handler
£ Tasks
2158 MainTask
I8 MainProgram
nscheduled Programs
£5] Motion Groups
{7 Ungrouped Axes
£3 Add-On Instructions
{73 VISOR JobChange
L5} VISOR_Trigger
£5] Data Types
| [ User-Defined
L@ Strings
L Add-On-Defined
% Predefined
L3 Module-Defined
(3 Trends
£+ /0 Configuration
88 1756 Backplane, 1756-A4
..... R4 [0]1756-L62 EDSTest
2§ [111756-ENBT/A Ethl

Motion

abe weis

Custom Tools...

B ControlFLASH
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Fig. 305: Installation of EDS files

2.) Follow the instructions of the Wizard:

Rockwell Automation’s EDS Wizard &J

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.

ipload EDS file(z) stored in a device

To continue click Mext

Fig. 306: Wizard, EDS file installation

5.7.5 Implementation of 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.

=-&5 I Configuration
-8 Backplane, 1739-417 /4 Yirtual Chassis
[0 [1]1789-L60 Example
= B [2]Etherlet/IP Ethi
[£-2% Ethernet
B Ethermet/IP Eth1
- f] ETHERMET-MODLULE Ethz

Fig. 307: 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 will be 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 Eth|* =» “New Module™:
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=-5i] Add-On-Defined

- [# sensoPart_EtherNetIP
L Predefined

B-]Eﬁ Module-Defined

=-£5) 1jO Configuration
=88 1768 Bus
. = @ [2] 1768-ENBT/A Ethernet

i -;E ﬁ?ﬂ New Modue. ..
: ﬂ I:—I'f bﬁ.ﬁ' Fasis

= 8 1?68-&’1 =
i fa SERCO Frint

B (0] 1768145 test
=i} 1769 Bus
£5 Il 1768 43 test

Fig. 308: EtherNet/IP, New EtherNet/IP Module

*_ [ MainRoutine

: [ User-Defined o
L3 strings
[ Add-On-Defined Description:
L3 Predefined
Lif Module-Defined
-3 Trends
-5 VO Configuration
88 1756 Backplane, 1756-A4

Module Defintion

Revision: 43

{1 [0]1756-L62 Rockwell_Ver_20 Exact Match

B ﬂ [1]1756-ENBT/A Ethl Rack Connection: None

&-#5 Ethemns! Time Sync Connection;  None
(F 1756-ENBT/A EthL
1) ETHERNET-MODULE Eth2

status | otfine

M s %] Module Properties: Local:L (1756-ENBT 4.3) &
-8 g‘)t”’" Grolips General | Connection | RS etwors | Module Infa | Internet Protocal | Port Configuration|
.. Ungrouped Axes
51 Add-On Instructions Type 1756-ENBT 1756 104100 Mbps Ethemet Bridge. Twisted-Pair Media
{13 SensoPart_EtherNetlP Nl Aler-Eradey
€5 Data Types Parent

7@ IP Address 192 . 168 . 100 . 84

Status: Offline

Fig. 309:

5.7.5.1 Over Generic Profile

Vision Sensor Manual

Each sensor is added as a “Generic Ethernet Module” as shown in the following two screenshots: enter |P
adress of sensor (as set before with Vision Sensor Device Manager software) and the number of input

and output bytes like shown in screenshot:
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Catalog | Module Discovery | Favorites

FESTO

Hide Filters =

[F] Clese an Create

Module Type Category Filters i [ Module Type Wendor Filters s
] N & Aertradey |g|
Communication | b
la ]
0 L]
] a1} -
w Catalog Number Description Vendor
ETHERNET-BRIDGE Gepedc Prherbet/IP CIP Brdoe Alen-Bradley Commupication
[ ETHERNET-MODULE Generic Ethemet Module Allen-Bradiey Communication
2 of 297 Module Types Found
[ Creste | | Close | [ Help |

Fig. 310: EtherNet/IP, select Generic Module

Add one Ethernet module for each sensor

e g

£-£3 Add-On Instructions

i -8 SensoPart_EtherNetlP
General | Connection | Module Info

£ Data Types

&2 Trends
{3 1/0 Cenfiguration
=83 1756 Backplane, 1756-A4
i [0]1756-L62 Rockwell Ver_20
=- B [1]1756-ENBT/A Ethl
-2 Ethernet

i 8 1756-ENBTA Bt
¢ ETHERNET-MODULE Eth2 > -] @ Host Name: |

-

L. User-Defined Type: ETHERNET-MODLULE Generic: Ethemet Madule
L5 strings Yendor AllervBradisy

[ Add-On-Defined Parent: b
4Ly Predefined Name: @
-5 Module-Defined

Dezcription:

Connection Parameters

Fig. 311: 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 ,,Festo SBS” 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 SBS has to be

entered.
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Select Module Type |

Catalog | Module Discovery | Favorites |

Enier Search Text for Module Type... Clear Filters Hide Filters. %

Module Type Category Fiters i (=] Module Type Vendor Filters =
CIP Mation Drive [ [F]  Prosoft Technology
Communication 7] Reliance Eectric
Communications Adapter [C]  Schneider Automation |j
Controller Sensopart Industriesensork GmbH i|
Digital ~ | [0l Sprecher+Schuh >
w __ Catalog Number Description Vendor Category
SensoPart VISOR SensoPart VISOR Sensopart Indus Generic Device{deprecated forn J

1 of 297 Module Types Found

[F] Clese an Create [ Create] [ Close ] [ Help ]

Fig. 312: EtherNet/IP, select Generic Module

Program Tags

B MsimRoutine % | Module Propertics: Ethl (SensoPart =
- Unscheduled Programs R - -
& €3 Motion Groups | Connection | Module Info | Intemet Protocal | Port Configuration
i 1-[3 Ungrouped Axes Type SensoPart VISOR SensoFart VISOR
5-£3 Add-OnInstructions X
&2 VISOR JobChange Vendor: Sensopart Industissensark GmbH
[ VISOR Trigger Parert Eih1
BEDI:\H Types N Ethemet Address
User-Defined -
= — ® |
L, Strings Description ) || et Gt o]
%:"‘:;"'ZE“"E" © IP Address 192 168 . 100 100 )
-, Predefine
-5, Module-Defined ) Host Name: | — I
(3 Trends
£3 /0 Configuration )
£ 1756 Backplane, 1756-A4 5

«.f0 [0]1756-L62 EDSTest

Module Defintion
=l [1]1756-ENBT/A Ethl

B8 Ethemet Revision 1
#] 1756-ENBT/A Ethl Blectronic Keying:  Compatile Module
f] SensoPart VISOR Eth2 et & et

-8 121 1756-1B16 Inputs
- [311756-0B161 Outputs

Status: Oifine Aol

Fig. 313: EtherNet/IP, set IP address, EDS- file

5.7.6 Result data: assembly response

User defined data output to be configured in the result telegram specification:

Page 294 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual I ES I D

File Gptions Yiew Help

fodd-m@ellep 2

- Setup

Alignment

mame  |[ eev  |[ mew |[ e

Detector

Sutput Data output, Telegram

Result Configuration of data output via serial

interfaces RS 422 and Ethernet as well as ||
Start sensor for archiving in .cvs, files.
Desc of ASCIl telegram
Desc of binary telegram
Description of Ethernet IP Response telegram
on of Ether

i

Descrip net IP Request telegram
- Trigger/lmage update
Trigoer munication settings

Communication Ethernet RSd22

- Conection mods

. ‘_ ‘_ To Sensor, Selectable in Tab
- = < Play = | Command (SW- Pratocal (Binary or
Oniine ) offline: | E] Fit k4 C10] Versionen later ASCIT)

Configure output

Start | J Payioad

Trailer | |

L Active Detector +
Separator | ] Detektort
End of Telegram [ | [arest =

Save to file Selected fields Data length | Status

|| Detector resul Digital outputs | Logical autpts “
| Execution time. || Active job no. ~ Checksum Down

| Mods: Corfig | Name: mko | Active job: 113b | Cydetime: (nja) | Flashi 0.3KB740.0M8 | |x0vioLo ooy @ @ @ @ Q@

E

©

Fig. 314: 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)

& Controller Example Seope: | Example s Show Al
A Controller T
L, Mame Value “|ForceMask ¢ |5t | Data Type Desciiption
£ Power-Up Handier o Decimal [SINT.
63 Tasks 5 ] Deciral [SINT
=1 g MainTask + Eth21.Dats[29] ] Decimal (SINT
5 B Mairkrogran + Ethz1.Data(30] 0 Decimal [SINT
he IMZItUnsghsdu\ed Frograms. G + Docimal E" T
=1 €3 otion Groups —L -
Ungrouped Aves (@ i ] =0y Decimal [sINT
=13 Adchon Instructions P EbdhOalalSs— Decinal G
% (i SensoPart_EtherhatTP EthZ:|.Data(34] o Decimal (SINT
£ 63 Data Types Eth21DatelEE] o Decinal ST
a ;l:er—DeF\rved + Eth2].Datal%6] 5 Decimal (SINT
rings &
% Csf Add-On Defined e ) ] Decimal SN
e Cf, Predefined + Eth2].Date[g8] [ Decimal JSINT
Fig. 315: EtherNet/IP, Output data, Bool
= £ Controller Example Scope: | 0 Examole | show.. | showai
Controller Tags = =
R S Name Value Force Mask Siyle 9] Data Type Des
7 Fower-Up Hander + Ez1Data[108] o Decimal SINT
£ Tasks + EZLDatal10] 0 Decimal SINT
8 WainTask Eth21Dala110] 0 Deciml SINT
éq HabProgtem + Eth21 Data(111] i Decimal SINT
ey, T -+ Em21 Datl112] o Decma T
[ Ungrouped Axes + Ethz1 Data[113] ] Decimal SINT
1= €51 Add-Cn Tnstructions + EthZ1 Dataf114] o Decimal SINT
- (] SensoPart_FtherfietI® 5 0 Decimal SINT
= £ Data Types Eth21 Data[ 116 D' &S0 SINT Fes
o \;lts?r'Dehned Eh21Dat17] N VAR TAN 4501 SINT
rings —
L, Add-on-Defined Eh2iDall18]  \ [ w[\ Ascl SINT
(5, Predefined + Eth21Data[113] \ | e 4501 SINT
L4, Module-Defined + Ethz1 Date[120] \ A Ascl SINT
g Trends | +-Ethz1 Data[121] | 0 [pecimal —— RQIETS
=3 1/0 Configuration + Eth21 Data[122] Il o Decimal SINT
B E‘ﬁ'ﬂ%;ﬁzgzﬁ:"“‘ Chasss + Eh2LDatel123] / 0 Decimal SINT
= 8 [2] Etherliet/I Eth1 +Eh2IDatl2a] 0 Decimal SINT
= Ethernet | +EhZIDatZE] /) \ o | Decimal SINT
§ ETHeRIET HODULE Eth2 | U+ Eth21 Datef126] \ o/ Deginal SINT

Fig. 316: EtherNet/IP, Output data, String
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- Integer: byte 244 (p

= & Controller Exarnple
(A controler Tags

[ Centroller Fault Handier
(1 Power-Up Handler
= £ Tasks
=-E MainTask
- O3 MainProgram
[ Unscheduled Programs
=51 Motion Groups
(1 Ungrouped Axes
= £ Add-On Instruetions
(17 SensoPart_Etherhetp
= &5 Data Types
[, User-Defined
i Strings
) [ dd-On-Defined
# L Predefined
i#) O Module-Defined
(3 Trends
=1 5 [jo Corfiguration
=63 Backplane, 1783-A17/4 Urtual Chassis
F9 1] 1785-L60 Example

nint)
Scope: | fa Example <] _Stow. | showan
Nars [vae [Fowetisk_[5ue ) Bescipion

+ Ethz ] Datalz2a] Deciral SINT
+ EthZ. Data(226] Decimal SINT
+ Eth2.Datal236] Deciral SINT
+ Eth2Datal237] Decimal SINT
+ Eth2.Datal228] Deciral SINT
+ Eth2 Datal229] Decimal SINT
+ Eth2. Datal210] Deciral SINT
+ Eth2 Datal2a1] Deciral SINT
+ Eth2. Datal212] Deciral SINT

+ Eth2i.Data[2a8]
+ Eth2i.Data[247]
+ Eth2].Data[2a8]
+ Eth2i.Data[2a3]

IntData

Fig. 317: EtherNet/IP, Output data, Int

To see boolean results of Q1 to Q3 you have to activate the transmission in Vision Sensor Configuration

Studio-Software:

=> Output => Telegram => Digital Outputs

If this setting is correct, you get them on Q| = Eth2:1.Data[60].01, Q2 = Eth2:].Data[60].02, Q3 =

Eth2:1.Data[60].03

5.7.7 EtherNet/IP Appendix

5.7.7.1 Assembly Request

Communication settings

Description: Request posted from PLC to Vision Sensor
Class: Class |

nAssemblylnstance: 100

nType: AssemblyConsuming

nLength (bytes): 344

szAssemblyName: AssemblyRequest

Assembly request

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

(bytes)

Position

Member

Data

Description
type
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0 2 unKey Ulé |request key, eg. a request counter
) ) unld Ul6 !*eqlt,lest ID, eg. for requests "trigger", "change
job

4 2 unNumChar Ulé | no. of valid char parameters

6 2 unNumlnt Ulé | no. of valid int parameters

8 256 pcValueChar[RQST _ I8 char parameters for request, member may
NUM_CHAR] only hold one string

264 80 |6int 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 modification 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 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 O:
Byte | Byte 0
Always 0 00000010

Command configuration:

The request key has a size of 2 bytes (at position 0 and I), the command configuration will start on
position 2 and has a size of 2 bytes. It is 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 00000001

Change job: to send the 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 | or job 2; Advanced versions: 255 jobs available). For that,
write the job number 4 bytes to position / byte 264 .
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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 0000 0001
Position 264:
Byte 265 Byte 264
Always 0 00000010
Byte 3 Byte 2
Always 0 00000100

Vision Sensor Manual

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

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 pattern/ 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 otf the sensor. The code is: 0x0 0x9 on position 2. To active this command, you have to
launch two trigger to catch a new picture and you have to increment the request key.

Position 2:
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Byte 3 Byte 2
Always on 0 0000 1001

Summary of available commands:
Commands Position Size Code
Trigger 2 2 0x0 Ox|
Change job 2 2 0x0 0x2
Job number 264 4 Job number
Statistics reset 2 2 0x0 Ox4
Auto shutter 2 2 0x0 0x7
Permanent teach 2 2 0x0 0x8
Temporary teach 2 2 0x0 0x9

Example: | want to make a trigger, | write the code: 0x0 Ox| on position 2, | modify the request key on
position 0: 0x0 0x2 => 0x0 Ox4. The Vision Sensor take a new picture.

Attention: Don’t forget to increment the request key to valid the commands.

5.7.7.2 Assembly Response

Communication settings

Description: Response returned from Vision Sensor to PLC
Class: Class |

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 Vision SensorConfig, proceed as follow:
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After PLC configuration and Vision SensorConfig configuration, the size of the frame assembly response
is of 444 Bytes. Each of them corresponds to some values describe as follow:

Position Size Member Data Description
(bytes) type
0 4 unFault U32 member is standard in Rockwell RSLogix
4 2 unKey ulé Request key is returned in response
6 ) unld Ul6 Request' IDis re'turned in response. (Trigger,
Change job, Statistics reset...)
8 2 unError ulé Error code of response
Responses values for requests like job change, teach
B
Byte I3 I;te Byte I 1| Byte 10
) Always | Always |Always | 0000
10 4 unNumChar U32 Trigger 0 0 0 0001
. Always | Always |Always | 0000
Change job 0 0 0 0010
Permanent  |Always | Always |Always | 0000
teach 0 0 0 1000
14 2 RESERVED
pcValueChar char parameters for response, member may onl
16 16 [RPNS_NUM_ |18 : Idp o ponse, yony
CHAR] old one string
pnValuelnt[RPNS_ )
32 16 NUM_INT] U32 int parameters for response
48 4 unimageCount U32 Number of images taken by the Vision Sensor
sensor.
Average execution time of last processed image. (To
52 4 unExecutionTime  |U32 active this data, select in Vision SensorConfig:
Execution time)
Status : Vision Sensor mode (To active this data,
select in Vision SensorConfig : Status)
pucStatus[RPNS_ Freerun‘: T.hef.s?n;o; takes a new picture when the
56 4 IMPL_NUM_ u32 $”‘,’°essfr$h's Inished. o extermal sienal to talc
BYTE STATUS] rlgge'r. e sensor wait an external signal to take a
new picture.
Example Byte 56, bit "0" and "1":
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Byte 59| Byte 58 |Byte 57 | Byte 56

Always | Always |0000 0000

Freerun 1, 0 000X | 0XOl

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 to a PC for
configuration

Example Byte 56, bit "2":

Byte | Byte
59 58 Byte 57| Byte 56

Always| Always {0000 | 00000

Configuration 0 0 000X | 00XX

Always| Always [0000 | 0000
0 0 000X | 0IXX

Run : The job is downloaded in the Vision Sensor

Run

memory. The sensor works stand alone.

Byte "57", bit "0" shows the sensor ready status

Byte 59 | Byte 58 |Byte 57 Ezte

Sensor ready Always | Always 0000 | 0000

0 0 0001 [ OXXX
Sensornot |Always | Always |0000 |0000
ready 0 0 0000 | OXXX
60 unActiveJob ulé Active job : Value of job number
62 RESERVED
Number of active digital outputs (assigned to one
tool) (To active this data, select in Vision
64 unNumDigital Ulé SensorConfig : Digital outputs)
According to: Byte | and 2, of "Digital outputs", in
"Serial communication / Data output Binary"
66 unNumLogic Ulé Number of active logical outputs (assigned to one

tool) (To active this data, select in Vision

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016 Page 301



Vision Sensor Manual

SensorConfig : Logical outputs)

According to: Byte | and 2, of "Logical outputs”, in
"Serial communication / Data output Binary"

Number of selected tools (It is a default value)

68 2 unNumDetector |U16 According to: Byte 2 and 3, of "Detector result", in

"Serial communication / Data output Binary"

70 2 unNumBool ulé no. of valid boolean parameters

72 2 unNumString ulé no. of strings included in pcValueChar

Number of received payload (To active this data,

74 2 Numint uleé
uniumin select a data in Vision SensorConfig : Payload)

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 =0OK; 09 = NOK; 05 = OK; 06 = OK. The code
will be :

pucDigital[RPNS_
76 2 IMPL NUM us Byte 79 Byte 78 |[Byte 77 |Byte76

BYTE_DIGITAL] Result |0000 0000 0000 0000
0000 0000 0000 1101

(To active this data, select in Vision SensorConfig :
Digital outputs)

According to: Byte 3 ... n, of "Digitaloutputs”, in
"Serial communication / Data output Binary"

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 = OK; 09 = NOK; 05 = OK; 06 = OK. The code

pucLogic[RPNS_ willbe: 1011
80 8 IMPL_NUM_ us Byte Bres2 |Byesl | Bycego
BYTE_LOGIC] 83.87

0000 0000 0000
0000 0000 011

(To active this data, select in Vision SensorConfig :
Logical outputs)

According to: Byte 3 ... n, of "Logical outputs”, in
"Serial communication / Data output Binary"

Result {0000 0000
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Global result (Only available on Vision SensorConfig
and Vision SensorViewer):

Only coded on the third LSB bits.

Bit0 = Global result status (0: OK; | : NOK)

Bit| = Status of the case « Detector result » in
Optional field during the data configuration.

Bit2 = Indicate if one of tools is NOK even if result
globalis OK =>0

Example |: We select Detector result case; Tool |
OK; Tool2 OK; Global result on tool | and on tool2
=> OK, the bit2 willbe on I.

pucDetector Byte 88
[RPNS_IMPL_
88 l NUM_BYTE U8 Result 00000111
DETECTOR] Example 2: We select Detector result case; Tool |
OK; Tool2 NOK; Global result on tooll => OK, the
bit2 will be on 0.

According to: Byte |, of "Detector result", in "Serial
communication / Data output Binary"

Byte 88

Result 0000001 |

Other bits always on 0.
(To active this data, select in Vision SensorConfig :
Detector results)

Detector result: Each bit corresponds to a tool.
Only on |Byte: Bitl = tooll; bit2 = tool2; bit3 =

pucDetector cool3... until 8 bit
ool3... until 8 bits.
89 3 [RPNS_IMPL_ us Other bytes, always on 0.
NUM_BYTE I
DETE_CTOR_ Future Applications, coded on 3 bytes.
] (To active this data, select in Vision SensorConfig:
Detector results)
pucBool[RPNS_ L ' ;
9 4 IMPL_NUM_ U8 I:“o:tl)ea:)results (bitwise) as configured in HMI
BYTE_BOOL] °
punStringlength
96 6 [RPNS_IMPL_ ulé lengths of strings included in pcValueChar
NUM_STRING]
pucStringTruncated
[RPNS_IMPL_ . . .
12 ) NUM_BYTE U8 Lr;dl::::cil‘?;i:ai:;tmng whether it has been
STRING_ ! v
TRUNCATED]
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[14 2 RESERVED
pcString[RPNS_ ' . ;
" 128 IMPL_NUM_ I8 ::rf]\:r;elsdlj:qai::olzi‘sli:r;leti in HMI (listbox), member
BYTE_STRING] y hold mutlp g
Results of payload configured on Vision
244 200 print[RPNS_IMPL_ U32 SensorConfig in tab « frame ». All data on payload
NUM_INT] )
are describe as follow :
5.8 Rescue

The utility ,,Rescue® is used to reset SBS sensors, which no longer can be found by Vision Sensor Device
Manager, to a default status to be able to be accessed via Vision Sensor Device Manager and Vision Sensor
Configuration Studio again.

o Start Rescue (leave empty field ,,Mac address of Sensor*)

o Reset SBS , Power off/on or Vision Sensor Device Manager/File/Sensor soft reset (SBS must be
connected via Ethernet and be located in the same network as the PC)

« In the field below ,,Received Data* now all settings of the SBS are displayed.
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Usage

Rekrieving settings from sensor;

(1} Leave field 'MAC address of sensor' blank,

(2} Restart sensor either by re-powering or via soft reset
(2} Settings of sensor will be displaved in field 'Received data',

Changing setkings of sensor:

(1) Insert MAC address of sensor in field MAC address of sensor’,

(2 Select new settings and startup behaviour of sensor,

(3] Restart sensor either by re-powering ot via soft reset

Attention: Data displaved in field ‘Received data' is previous setting, not new setting in case that DHCF is disabled.

MAC address of sensor

- Mew sensor setkings

IP address | 192.168.100.100 I

Subniet mask [24 }%] | 255.255.255.0 |

Gateway | 192,168,100,1 I

|| DHCP active
' Permanent sekkings
Temporary setkings

@ Mo change

Startup behaviour

|| Stop sensor Firmware

|| Delete jobs on sensor

Received data:

MAC address

00-19-6F-0C-59-D3

D)

IP address = 192,168.60,199

Submet mask. = 255.255,255.0 |
Gateway = 192,148.60.1

Sensor name =

DHCP = Disabled

[4]

Clear l [ Guit

Fig. 318: Rescue /|

« Now the below shown Mac address can be entered into the field ,,Mac address of Sensor*.

« Into the lines below, all the network settings like, IP address, Subnet Mask etc., which the SBS should
have after the next Restart (Power off/on), can be entered.

o RestartSBS .

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

Rekrieving settings from sensor;

(1} Leave field 'MAC address of sensor' blank,

() Restart sensor either by re-powering or via soft reset

(2} Settings of sensor will be displaved in field 'Received data',

Changing setkings of sensor:

(1) Insert MAC address of sensor in field MAC address of sensor’,
(2 Select new settings and startup behaviour of sensor,

(3] Restart sensor either by re-powering ot via soft reset

Attention: Data displaved in field ‘Received data' is previous setting, not new setting in case that DHCF is disabled.

MAC address of sensor | 00-139-6F-0C-59-D3 ‘

- Mew sensor setkings

IP address | 192.168.60..199 I

Subniet mask [24 }%] | 255.255.255.0 |

Gateway  [192.168.60 .1 |

I_!

|| DHCP active
| Permanent settings
Temporary setkings

'@ Mo change

Startup behaviour

!:| Stop sensor Firmware

| Delete jobs on sensor

Received data:

MAC address

00-19-6F-0C-59-D3

7 [a]
IP address = 192,168.60.199 ]
Submet mask. = 255.255,255.0 |
Gateway = 192,148.60.1
Sensor name =
DHCP = Disabled =

=)
Clear l [ Guit
Fig. 319: Rescue /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.

o For high contrast images adjust angles and illumination like described in chap. The most important
types of illumination are: Bright field, Dark field and Diffuse illumination..

o Adjust a sharp image with the focus screw at the backside of the sensor housing.

o Adjust the brightness of the image with the parameter “Shutter speed* in Vision Sensor Configuration
Studio/Job/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

A further elegant way to get independent from the environmental light is to use the according SBS
version with Infrared illumination. Here the scene get’s illuminated with the built in powerful 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.
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6.3 External illumination

For the SBS a large range of accessories is available, which also covers a big range of external
illuminations, which can be used additionally or instead of the internal illumination.

Further information on vision accessory: http://www.Festo.com/de/download.

The both types LF45 xxx and LFR | | 5 xxx can be connected directly to the sensor.

Anschiuss / Wiring / Raccordement
154-00147

®—')—NC

)7?40
7 . BU
-

Anschluss Ringlicht mit Sensor / Connection ring light with sensor / Raccordement lumiére externe avec le capteur
15506230

Fig. 320: Connection of external illumination LF45 xxx and LFR45 xxxAll other listed types are connected
to the SBS as follows.

Anschluss | Wiring / Raccordement
154-00400

-+

)
[]

f

!

FFE
£

£n

™
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Anschluss Ringlicht - Anschlussadapter - Sensor / Connection ring light - connection adapter - sensor |/

Raccordement lumiére ronde - adaptateur de raccordement - capteur
AnsChiuss VISOR®

155-01552

Ring light Connection adapler Sansor
LR 100 xD LA45V-24-2L12 VISOR

Fig. 321: Connection of external illumination, all types except LF45 xxx and LFR | I5 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

g
R

._.-' "._. 3

Fig. 322: 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. 323: Example Bright field illumination

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 illumination 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

/

Fig. 324: Dark field illumination

With dark field illumination, the lighting, sensor and object are arranged so that the smooth surface 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 illumination functions with wide angle
ranges and depends little on the object’s surface.

With Bright field / With Dark field

Fig. 325: Example, Dark field

Edges are clearly accentuated with Dark field illumination.
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6.4.3 Diffuse illumination (external only)

Diffuse external

- n
¥ v
i

Fig. 326: Diffuse illumination

Diffuse lighting is used everywhere where highly-reflective, curved and above all irregularly-shaped object
surfaces are concerned (e.g. aluminium foil on blister packs etc.). Such objects cannot 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

ALt
i o]
™ ey
B gghe Progul

Fig. 327: Figure 218. 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.

6.5 10-Box as 10-Extension (RS422)

Via the |O-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-Box is described in document:
,,JO-Mounting and operating instructions* in:

Startmenue/Festo/SBS Vision Sensor/Documentation/...
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7 Technical Data

Electrical data

Operating voltage Ug24V DC,-25%/+10%

Residual ripple <5Vss

Current consumption (no 1/0O) <200 mA

Allinputs PNP/NPN High>Ug - I V,Low <3V
Input resistance > 20 kOhm

Encoder input High >4V

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 SBS -XX-Standard Ethernet (LAN)

Interfaces SBS -XX-Advanced Ethernet (LAN), RS422/RS232

Readiness delay Typ. 13 s after power on

Optical data

SBS - R3B...: 736 (H) x 480 (V), 1/3", 6,0 um square

Number of pixels , chip size, pixel size | cpc poB - 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
R3B R3B R2B
Lens (adjustable to infinity) 6 12 12
Min. scan distance 6 30 30
Min. field of view Xx Y 5x4 8x6 16x13

Mechanical data

Length x width x height 65 x 45 x 45 mm (without plug)
Weight approx.160 g
Vibration / shock EN 60947-5-2
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Ambient operating temperature

0° C.... 50° C (80% humidity, non-condensing)

Storage temperature

-20° C.... 60° C (80% humidity, non-condensing)

Protective system

IP65/67

Plug connection

Housing material

aluminium, plastic

Function and characteristics

Object detection

Number of jobs / detectors

SBS -XX-Standard: 8/ 32
SBS -XX-Advanced: max. 255 / max. 255

Evaluation modes

» alignment

* contour match with/without position detection

* pattern match with/without position detection

* area test grey level

* area test contrast

* area test brightness

* direction info, or coordinates for position detection
SBS -XX-Advanced:

* Caliper, distances between edges
* 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

SBS -XX-Standard: 8/2
SBS -XX-Advanced / Professional: max. 255 / max. 255

Evaluation modes

* DataMatrix Code acc. ECC200 in any rotational position, square and

Rectangular.

* QR-Code, Model | and Model 2, Version | ... 40

* Barcode Interleaved 2 of 5, Code 39, EANI3-Gruppe (EANS,
EANI 3, UPC-A, UPC-E), EANI28 (Codes A, B, C)

* OCR Optical character recognition (Professional)

* position and size of field of view freely adjustable

* logic operation of single configuration (AND, OR = sorting)
* verify

Typical cycle time

40 ms one evaluation Coder reading, 10 ms per character OCR

Typical cycle time

100 ms for one evaluation

Color

Number of jobs / detectors

SBS -XX-Standard: 8/ 32
SBS -XX-Advanced: max. 255 / max. 255

Evaluation modes

» alignment (Advanced)
* contour match with/without position detection
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* pattern match with/without position detection

* area test grey level

* 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 grey threshold
typ. 2 ms colour value
typ. 30 ms colour area
typ. 2 ms colour list

Universal

Number of jobs / detectors

SBS R2B-ALL ...: max. 255/ max. 255

Evaluation modes /
Typical cycle time

All function as

o Object
e Code Reader

e Color

Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016 Page 315



FESTO

8 Addendum

8.1 Telegram, Data output

The following telegrams

are available

Serial Communication ASCII (Page 316)

Serial communication BINARY (Page 338)

EtherNet/IP Appendix (Page 296)

Vision Sensor Manual

8.1.1 Serial Communication ASCII

Data format of commands and data output

Communication settings

Communication

Ethernet

RS422

To Sensor, Command

Selectable in Tab: Protocol (Binary or ASCII)

From Sensor, Data output

Selectable in Tab: Protocol (Binary or ASCII)

Commands to sensor in ASCII

Trigger (ASCII) Request string to Sensor

Byte no. ASCII contents Significance

I T

2 R Trigger, (simple trigger without index, via port 2006)
3 G

Trigger (ASCII) Response

string from sensor

Byte no. Contents Significance
I T
) Trigger, (response to trigger without index, via port 2006. If
defined: result date without index via port 2005)
3 G
4 P Pass
F Fail
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
I T
Extended Trigger, (trigger with index, for correlation of
2 R . . .
trigger to the corresponding result data, via port 2006)
3 X
4 X
Length of following data (n)
5 X
6..n X Data
Extended Trigger (ASCII) Response string from sensor
Byte no. ASCII contents Significance
| T Extended Trigger, (reponse to trigger with index and result
N R data, via port 2006, for correlation of trigger to the
corresponding result. Result data without index via port
3 X 2005 also)
P Pass
4 F Fail
5 X
Length of following data (n)
6 X
7..n X Data of request command
C = Config
n+l x R=Run
n+2 X
n+3 X
n+4 X
n+5 X
Length of following result data (m)
n+é6 X
n+7 X
n+8 X
n+9 X
n+9..m X Result data
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m+| X
m+2 X
End of telegram (option, max 4 byte)
m+3 X
m+4 X

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)

Job change-over (ASCII) Request String to Sensor

Byte no. ASCII contents Significance
I C
2 J Change Job
3 B
4 X
5 X Job number
6 X

Job change-over (ASCII) Response String from Sensor

Byte no. Contents Significance
I C
2 J Change Job
3 B
4 P Pass
Fail

5 T Triggered

F Free-run
6 X
7 X Job number
8 X

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: Low
End of telegram max. 4 byte (option)

Set parameter (ASCII)
Byte No. Contents Significance
I S
Set parameter

2 P
3 P P Permanent

T T Temporary
4 X
5 X Detector No.
6 X
7 X
8 X Command: Set reference string / value *1), see below !
9 X
10 X
I X
12 X Length of reference string / value in Bytes (n)
13 X
14 X
15..n Reference string / value
Set parameter (ASCII) Response string from Sensor
Byte No. Contents ASCII Significance
I S

Set parameter

2 P
3 P P Permanent

T T Temporary
4 P P Pass

F F Fail
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5 S
6 T
Parameter of type STRG (String) was set
7 R
8 G

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)

*1) Byte No. 7: Command: set reference string / value:

Detector Function Command
Al ¢ Patt cchi Threshold Min 001
gnment rartern matening Threshold Max 002
Al ¢ Cont Threshold Min 001
ghment -onteur Threshold Max 002
Threshold Min 001
Al ¢ Ed Threshold Max 002
'gnment Ecge Transition_Horizontal 101
Transition_Vertical 102
Patt tchi Threshold Min 001
attern matching Threshold Max 002
Cont Threshold Min 001
ontour Threshold Max 002
Threshold Min 001
Grev Level Threshold Max 002
4 GreyMin 101
GreyMax 102
Contrast Threshold Min 001
ontras Threshold Max 002
Barcode Reference String 101
Datacode Reference String 101
OCR Reference String 101
Color Val ColorMinChannel | 101
olor value ColorMaxChannel | 102
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ColorinvertChannell 103
ColorMinChannel2 104
ColorMaxChannel2 105
ColorinvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorinvertChannel3 109
ColorMinChannel | 101
ColorMaxChannell 102
ColorlnvertChannell 103
ColorMinChannel2 104

ColorArea ColorMaxChannel2 105
ColorlnvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorlnvertChannel3 109
GreyAbsoluteMin 101

BLOB GreyAbsoluteMax 102
GreyAbsolutelnvert 103

Get parameter (ASCII)

Byte No. Contents Significance

I G Get parameter

2 P

3 A

4 X

Detector No.
5 X
e.g. 001

6 X

7 X

8 X Command: Set reference string / value *1), see below !

9 X

Get parameter (ASCIl) Response String from Sensor

Byte No. Contents Significance
I G
2 P Get parameter
3 A
4 P P Pass
F F Fail
5 S

Parameter of type STRG (String) was read
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6 T

7 R

8 G

9 X Length of Reference strings / value (n)

z.B. 00005

10 X

I X

12 X

I3 X

[4..n X Reference string / value

Additional information

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

Status of Ready signal during processing: no change

End of telegram max. 4 byte (option)

*1) Byte No. 7: Command: Get reference string / value:

Detector Function Command
N ot i Threshold Min 00l
Iignment Fattern matching Threshold Max 002
N o Threshold Min 00l
ignment Lontour Threshold Max 002
Threshold Min 001
. Threshold Max 002
Alignment Edge Transition_Horizontal 101
Transition_Vertical 102
e » Threshold Min 001
attern matching Threshold Max 002
o Threshold Min 001
ontour Threshold Max 002
Threshold Min 00|
oo Love Threshold Max 002
rey Lev GreyMin 101
GreyMax 102
o Threshold Min 001
ontras Threshold Max 002

Page 322 Vision Sensor SBSI/SBSC-EN, 8062650 - 1607b - 13/09/2016



Vision Sensor Manual

Barcode Reference String 101
Datacode Reference String 101
OCR Reference String 101
ColorMinChannel | 101
ColorMaxChannell 102
ColorlnvertChannel 103
ColorMinChannel2 104
Color Value ColorMaxChannel2 105
ColorlnvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorlnvertChannel3 109
ColorMinChannel | 101
ColorMaxChannell 102
ColorinvertChannell 103
ColorMinChannel2 104
ColorArea ColorMaxChannel2 105
ColorinvertChannel2 106
ColorMinChannel3 107
ColorMaxChannel3 108
ColorinvertChannel3 109
GreyAbsoluteMin 101
BLOB GreyAbsoluteMax 102
GreyAbsolutelnvert 103

Get image (ASCII), not available for RS232/422

Byte No. Contents Significance
I G

2 I Getimage
3 M

0 — Last Image
4 X | — Last Failed Image
2 — Last Good Image

Getimage (ASCII) Response String from Sensor

Byte No. Contents Significance
I G
2 I Getimage
3 M
4 P P Pass

F F Fail
5 X Error type
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0 — Success,
| — Recorder Off
2 — No Matching Image of requested type

Image type
0 - greyscale

| - COLOR_BAYER_GB

2 - COLOR_BAYER_GR

3 - COLOR_BAYER_BG

4 - COLOR_BAYER_RG

At conversion of the image from Bayer into RGB, the appropriate image type
must be considered.

Image result
| - good image

0 - failed image

No of rows
e.g. 0480 /0200

14

XX | X[X]|X[X]X|X

)

No of columns
e.g. 0640 /0320

[6...n X

Binary image data (rows * columns)

Additional information

Accepted in run mode: Yes
Accepted in configuration No

mode:

Accepted when Ready Low: Yes

Status of Ready signal during pulled low

processing:

End of telegram

max. 4 byte (option)

Set Shutter (ASCII)

Byte No. Contents Significance
I S
Set Shutter in active Job
2 S
3 P Permanent
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T Temporary
4 X
Number of chars of shutter value, e.g. 04
5 X
6 X
7 X
New shutter value in microseconds, e.g. 8000 = 8 ms
8 X
9 X

Set Shutter (ASCIl) Response String from Sensor

Byte No. Contents Significance
I S
Set Shutter

2 S
3 P Permanent

T Temporary
4 P P Pass

F F Fail
Additional information
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: pulled low

End of telegram

max. 4 byte (option)

Get Shutter (ASCII, since version 1.6.5.3)

Byte No. Contents Significance

I G

2 S Get shutter from active job
3 H

Get Shutter (ASCII) Response String from Sensor

Byte No. Contents Significance
I G
2 S Get shutter
3 H

P
4 F P Pass
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F Fail
5 X Shutter value length
6.n X 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
End of telegram max. 4 byte (option)

Set ROI (ASCII), not available for RS$232/422

Byte No. Contents Significance
| s Set ROI
SRP00000055001000200 16000000 120000000800000004000000 180000
Length55, Detector=|,yellow ROI, rectangle, centre X=160, centre
2 R Y=120, half width= 80, half height=40
3 P Permanent
T Temporary
Al X ROl Info length in bytes from Byte 4 to end
e.g. 00000055
12 X
Detector No.
13 X
eg. 001
14 X
I5 X ROl Index
=00 for yellow ROI
16 X =01 for red ROI
17 X ROl shape 01 =circle / 02=rectangle / 03=ellipse
18 X e.g. 02 for rectangle
19-26 X centre X (in pixels * 1000), e.g. 160 pixels = 00160000
27-34 X centre Y (in pixels * 1000), e.g. 120 pixels = 00120000
35-42 X half width / X-radius (in pixels * 1000), e.g. 80 Pixel = 0008000
43-50 X half height/ Y-radius (in pixels * 1000), e.g. 40 Pixel = 0004000
51-58 X
Angle (notatcircle / ellipse) (in °* 1000), e.g. 180° = 0018000
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Set ROI (ASCII) Response String from Sensor

processing:

Byte No. Contents Significance
I S Set ROI
2 R
3 P Permanent
T Temporary
4 P P Pass
F F Fail
Additional information
Accepted in run mode: Yes
Qcc:)((:j?ted in configuration No
Accepted when Ready Low: | Yes
Status of Ready signal during pulled low

End of telegram

max. 4 byte (option)

Get ROI (ASCIIl), not available for RS232/422
Byte No. Contents Significance
I G
GetROI
2 R
e.g. GRIOO100
3 I
4 X
Detector No.
5 X
eg. 001
6 X
7 X ROl Index
=00 for yellow ROI
8 X =01 for red ROI
Get ROI (ASCIl) Response String from Sensor
Byte No. Contents Significance
I G
2 R Get ROI
3 I
P
4 P Pass
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F Fail
5-12 X ROl Info length in bytes, from Byte 5 to end of string
13 X
14 X Detector No.
I5 X
16 X ROl Index
=00 for yellow ROI
17 X =01 for red ROI
18 X
ROl shape 01=circle/ 02=rectangle / 03=ellipse
19 X
20-27 X centre X (in pixels * 1000)
28-35 X centre Y (in pixels * 1000)
36-43 X X-radius (in pixels * 1000)
44-51 X Y-radius (in pixels * 1000)
52-59 X Angle (notatcircle / ellipse) (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: pulled low
End of telegram max. 4 byte (option)

Teach detector(ASCII)

Byte No. Content Significance
I T
2 E Teach detector
3 D
4 X
Detector number
5 X 0 = Alignment
>= | Detectors
6 X
Permanency
7 X 0 = Temporary
| = Permanent
8 X Trigger
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0 = no Trigger
| = Trigger

Teach detector (ASCII) Response String from sensor
Byte No. Content Significance
I T
2 E Teach detector
3 D
4 P P = Pass

F F = Fail
Additional information
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: pulled low

End of telegram

max. 4 byte (option)

Calibration Add Point (ASCII), request string (from PLC)

Byte No. Content Significance

I C

2 A Calibration Add Point

3 P
Listindex of calibration point pair
0: attach new pointat end of list

4-8 X >0: overwrite point at existing index
position
I first pointin list

9-16 X World X

17-24 X World Y

Example CAP123451234567812345678

Calibration Add Point (ASCII) response String (from sensor)

Byte No. Content Significance

I C

2 A Calibration Add Point

3 P

4 P P: Pass
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F F: Fail

5-12 X Image X

13-20 X Image Y

Example CAPP123451234567812345678

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 max. 4 byte (option)
In "Output/Telegram/Payload" as

Necessary settings in requesting job firstand second.value t,h,e X-and Y-
value of the finding position must be
set.

Calibration Calibrate (ASCII), request string (from PLC)

Byte No. Content Significance

I C

2 C Calibration Calibrate

3 L
Permanency

4 X 0 = Temporary
| = Permanent

Example CCLI

Calibration Calibrate (ASCII) response String (from sensor)

Byte No. Content Significance

I C

2 C Calibration Calibrate

3 L

4 P P: Pass

F F: Fail

5-9 X Current highest point pair index

10-17 X RMSE (Root Mean Square Error)

18-25 X Mean
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26-33 X Max
34-4] X Min
Example CCLP0001012345678123456781234567812345678

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

max. 4 byte (option)

Calibration Clear (ASCIl), request string (from PLC)

Byte No. Content Significance

I C

2 C Calibration Clear
3 D

Example CCD

Calibration Clear (ASCIl) response String (from sensor)

Byte No. Content Significance
I C
2 C Calibration Clear
3 D
4 P P: Pass

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

max. 4 byte (option)
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Calibration Validate (ASCII), request string (from PLC)

Byte No. Content Significance

I C

2 \' Calibration Validate
3 L

Example CVL

Calibration Validate (ASCII) re

sponse String (from sensor)

Byte No. Content Significance
I C
2 \ Calibration Validate
3 L
4 P P: Pass
F F: Fail
5-9 X Currrent highest point pair index
10-17 X RMSE (Root Mean Square Error)
18-25 X Mean
26-33 X Max
34-4] Min
Example CVLP0001012345678123456781234567812345678

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

max. 4 byte (option)

Set Gain (ASCII), request string (from PLC)

Byte No. Content Significance
I S
Set Shutter in active Job
2 S
3 P Permanent
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T Temporary
4 X
Number of chars of shutter value, e.g. 04
5 X
6 X
7 X
New shutter value in microseconds, e.g. 8000 = 8 ms
8 X
9 X
Set Shutter (ASCIl) Response String from Sensor
Byte No. Contents Significance
I S
Set Shutter
2 S
3 P Permanent
T Temporary
4 P P Pass
F F Fail
Additional information
Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: pulled low

End of telegram

max. 4 byte (option)

Set Gain (ASCIl), request string from PLC

Byte No. Content Significance

I S

2 G Set Gain

3 A

4 | | = Permanent
0 0 = Temporary
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5 X
6 X
7 X New Gain Value
8 X
9 X

Set Gain (ASCII), response string from sensor

Byte No. Content Significance
| S
2 G Set Gain
3 A

P P = Pass
4

F = Fail

5-9 X Current Gain value

Additional information

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

Status of Ready signal during processing: notaltered

End of telegram max. 4 byte (option)

Data output in ASCII
Dynamically composed from user settings in the software
For detailed informations to the file format see also: Telegram, Data output (Page 189)

<START> (((<OPTIONAL FIELDS> <SEPARATOR> <PAYLOAD>))) <CHKSUM> <TRAILER>
Output data (ASCIl), dynamically composed from user settings in the software

Name Number | ASCIl contents / Significance /Comments
of bytes | example

| -max. | User defined, max.

Header Start string (Header)

8 8 characters
User defined, max. S .
eparator from:
Separator I -5 5 characters (per
“after first optional field“, or
separator)
,»after first detector spec. date*
Selected Fields 16 | Byte per field by this field output of all active checkboxes "byte-wise"

can be activated

- Output order is from left to right and from top to down.
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- For each checkbox there is one byte beginning with LSB
= low significant bit.

- Checkbox "Selected fields" is not part of the output!
P = logical output set
F = logical output not set

0 = logical output not active

One byte per
figure of decimal

Data length n number Length of telegram in bytes

eg. 102,1%,0%
’,2“

“110” triggered
Status mode

or

“101” free-run
mode

Byte | = AND
conjunction of all
detectors

Byte 2 = Boolean
result of alignment
Byte 3 = global
result of the active
job

Following Bytes:
Detector result n number of

detectors

Following Bytes:
Detector results,
|lP" = Pass’ "Fll =
Fail, last byte is
first detector

Length: 4 Byte + |
Byte per each
used detector

First Bytes:

- number of active .
Digital outputs n F = logical output not set
outputs

P = logical output set

. 0 = logical output not active
Following Bytes: g P

digital outputs

First Bytes: Example: |8 logical outputs are configured, but only

number ofactive |outputl,2 and 9 are linked to functions (are active):

Logical outputs n :
logical outputs

Following 3PPO00000OP
Bytes:logical
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2 bytes number of active outputs, all results bit-coded ...

In this example there are needed 2 bytes because of
output9....

outputs
P = logical output set
F = logical output not set
0 = logical output not active
Total exec. time n Current (job) cycle time in [ms]
Active job no. -3 Active job no. (1..255)
<<Detector specific>>
Detector result I P = Pass Boolean detector result
F = Fail
Scorevalue | ..n 1-3 Score (0..100%)
n
Execution time Execution time of individual detector in [msec].
Distance n Calculated distance, [1/1000] *1)
e.g.: X =180 (pix)
Position X | .. n n = (in ASCII) - ) «
"180000" = 6 Byte Position found X (x-coordinate). [1/1000] *1)
Position Y | ..n n
Position found Y (y-coordinate). [1/1000] *1)
DeltaPos X n Delta position X between object taught and object found
[1/1000]*1)
DeltaPos Y n Delta position X between object taught and object found
[1/1000]*1)
Angle n
Orientation of object found (0°..360°) [1/1000] *1)
Delta Angle n Angle between object taught and object found (0°..360°)
[1/1000]*1)
n
Scaling Only with contour (0.5..2) [1/1000] *1)
P = Pass
Result horizontal I F = Fail Boolean result of horizontal edge detection of alignment
= Fai
P = Pass
Result vertical I F = Fail Boolean result of horizontal edge detection of alignment
= Fai
-3
Score horizontal Score 0..100% (alignment only using edge detection)
-3

Score vertical

Score 0..100% (alignment using edge detection)
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R(ed) n Value for color parameter

G(reen) n Value for color parameter

B(lue) n Value for color parameter

H(ue) n Value for color parameter

S(aturation) n Value for color parameter

V(alue) n Value for color parameter

L(uminanz) n Value for color parameter

A n Value for color parameter

B n Value for color parameter

Result index n Index in list

Color distance n Distance between taught and current color
Area n Area of the BLOB, without holes, in pixels
Area (incl. holes) n Area of the BLOB, including holes, in pixels
Contour length n Number of pixels of outer contour

Compactness of BLOB (Circle = 1, all other >1)
Compactness n The stronger the shape of the BLOB deviates from circle
the larger the value of compactness will be.

Center of gravity X |n X- coordinate of center of gravity of BLOB

Center of gravity Y |n Y- coordinate of center of gravity of BLOB

Center X N X-.coordlnate of fitted, geometric element (rectangle,
ellipse)

Center Y n Y-'coordlnate of fitted, geometric element (rectangle,
ellipse)
Width of geometric element.

Width n Width >= 0, width >= height, negative value indicates
failure
Height of geometric element.

Height n Heigth >= 0, height <= width, negative value indicates
failure
Orientation of width of object in degree (range: -180 ...

Angle (360

ngle (360) : +180°, 0° = east, counterclockwise)
Eccentricity n Eccentricity numerical (range 0,0 ... 1,0)

Face up/down discrimination, based on area, indicated by

Face up/down, area |[n .
sign

Contents of Code, depending from code string length may
Maximum length  [change, ifa fix string length is needed, parameters

String l..n "

127! minimum string length (detector specific data output) and
maximum string length (detector parameters) have to be
used.

String length n Length of Code in Bytes
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Truncated I F= Code Code truncated
complete, P =
Code truncated
Checksum 3
XOR checksum of all bytes in telegram
. | -max. | User defined, max. . .
Trailer 8 8 characters End of string (Trailer)

*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.

8.1.2 Serial communication BINARY

Data format of commands and data output

Communication settings

Communication

Ethernet RS422

To Sensor, Command

Selectable in Tab: Protocol (Binary or ASCII)

From Sensor, Data output

Selectable in Tab: Protocol (Binary or ASCII)

Commands to sensor in BINARY

Trigger (Binary) Request string to sensor

E();te Data type | Contents |Significance
| Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x05
Unsigned . . . . . .
5 Char 0x01 Trigger command, (simple trigger without index, via port 2006)

Trigger (Binary) Answer string from sensor

szte Data type | Contents [Significance

| Unsigned 0x00
Int

2 0x00 Length of telegram

3 0x00

4 0x07

5 Unsigned 0x01 Trigger command, (response to trigger without index, via port 2006. If defined:
Char result data without index via port 2005)

6 Unsigned | 0x00 Error code, 0 = Pass, | = Fail
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Short

7 0xXX

Additional information

processing:

Accepted in run mode: Yes
Accepted in configuration Yes
mode:

Accepted when Ready Low: [No

Status of Ready signal during Low

Extended Trigger (Binary) Request string to sensor

Byte Data Contents |Significance
no. type
| Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x05
Unsigned Extended Trigger command, (trigger with index for correlation of trigger to the
5 0x013 . .
Char correponding result data, via port 2006)
Unsigned )
6 Char OxXX Length of following data (n)
7.n  |2rsEned) ox  |Dam
Char

Extended Trigger (Binary) Answer string from sensor

Byte Data Contents |Significance
no. type
| Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x07
. Extended Trigger command, (response to trigger with index and result data, via
Unsigned . . . :
5 Char 0x013  [port2006, for correlation of trigger to corresponding result, Result data without
index, via port 2005 also)
Error code
6 Unsigned| 900 _
0 = Pass
Short
7 OxXX | = Fail
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FESTO

Unsigned .
8 Char 0xXX Length of following data (n)
9..n Unsigned 0xXX Data of request command

Char

: Operating mode
n+l g;s'g"ed 0xXX |0 = Config Mode
ar[] | = Run Mode

n+2 0xXX
n+3 ; 0xXX

Unsigned Length of following result data (m)
n+4  [Int 0xXX
n+5 0xXX
n+6 OxXX
n+7 ; 0xXX

Unsigned Result data
n+8 Int [] 0xXX
n+9..m 0xXX
Additional information
Accepted in run mode: Yes
Accepted in configuration Yes

mode:

Accepted when Ready Low: |No

Status of Ready signal during

. Low
processing:

Job change-over (Binary) Request string to sensor

Byte Data Contents |Significance
no. type
| Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x06
Unsigned
5 Char 0x02 Job change-over command
6 Unsigned| n xx  |job no, XX = I-n
Char
Job change-over (binary) Answer string from sensor
Byte Daa Contents (Significance
no. type
I ﬂrtmgned 0x00 Length of telegram
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2 0x00
3 0x00
4 0x09
Unsigned
5 Char 0x02 Job change-over command
6 Unsigned 0x00 Error code, 0 = Pass, | = Fail
Short
7 OxXX
8 Unsigned 05X Trigger mode
Char 0 = triggered
| = free-run
9 Unsigned| n xx  |job no, XX = I-n
Char

Additional information

Accepted in run mode: Yes

Accepted in configuration
mode:

Accepted when Ready Low: |Yes

Status of Ready signal during

. Low
processing:

Set parameter (Binary) Request string to Sensor
Byte no. Data type Contents Significance
I Unsigned Int 0x00
2 0x00

Length of telegram = 9 Bytes + length of string (n)
3 0x00
4 Oxn
5 Unsigned Char 0x05 Command set parameter permanent

0x06 Command set parameter temporary
6 Unsigned Char OxXX Detector no., XX=1-n
. ; *

7 Unsigned Char 0x65 Command: Set reference string 7 value *1), see

below !
8 Unsigned Short 0x00

Length new reference string / value (n)
9 0x0n
10..n Unsigned Char Oxn Reference string / value
Set parameter (Binary) Response string from Sensor (may be 4-5 seconds delayed)
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Byte no. Data type Contents Significance
I Unsigned Int 0x00 Length of telegram
2 0x00
3 0x00
4 0x08
5 Unsigned Char 0x05 ID set reference string permanent
0x06 ID set reference string temporary
6 Unsigned Short OxXX Error Code 00 00 = Pass
Error Code 00 01 = Fail
7 0xXX
8 Unsigned Char 0x0A Parameter type string

Additional information

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Low

*1) Byte No. 7: Command: set reference string / value:

Detector Function Command Length of

following data

Threshold Min |

Alignment Pattern matching Threshold M 5
reshold Max

Alignment Contour Threshold Min I
Threshold Max 2

Threshold Min I
Alignment Edge Threshold Max 2
Transition_Horizontal 101

Transition_Vertical 102

Pattern matching Threshold Min
Threshold Max

| NG J—

Contour Threshold Min |
Threshold Max 2

Threshold Min I
Grey Level Threshold Max 2
GreyMin 101
GreyMax 102

N N N N N I N T B O I N
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Contrast Threshold Min | 4
Threshold Max 2 4
Barcode Reference String 101 n
Datacode Reference String 101 n
OCR Reference String 101 n
ColorMinChannel | 101 4
ColorMaxChannel | 102 4
ColorlnvertChannel | 103 4
ColorMinChannel2 104 4
ColorValue ColorMaxChannel2 105 4
ColorlnvertChannel2 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 108 4
ColorlnvertChannel3 109 4
ColorMinChannel | 101 4
ColorMaxChannel | 102 4
ColorlnvertChannel | 103 4
ColorMinChannel2 104 4
ColorArea ColorMaxChannel2 105 4
ColorlnvertChannel2 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 108 4
ColorlnvertChannel3 109 4
GreyAbsoluteMin 101 4
BLOB GreyAbsoluteMax 102 4
GreyAbsolutelnvert 103 I

Get parameter (Binary) Request string to Sensor

Byte no. Data type Contents Significance
I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x07
5 Unsigned Char 0x0A Command get parameter
6 Unsigned Char Oxn Detector no.,, XX=|-n
7 Unsigned Char 0x65 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
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I Unsigned Int 0x00

2 0x00 Length of telegram = 10 Bytes + Length of string (n)

3 0x00

4 0x0n

5 Unsigned Char 0x0A ID get parameter

6 Unsigned Short 0xXX Error Code 00 00 = Pass
Error Code 00 01 = Fail

7 0xXX

8 Unsigned Char 0x0A Parameter type string

9 Unsigned Short 0x00 Length of parameter (n)

10 0x0n

[l.n Unsigned Char Oxn Reference string / value

Additional information

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

Status of Ready signal during processing: No change

*1) Byte No. 7: Command: Get reference string / value:

Detector Function Command Length of

following data

Threshold Min

Alignment Pattern matching Threshold M
resho ax

| N J—

Alignment Contour Threshold Min I
Threshold Max 2

Threshold Min I
Alignment Edge Threshold Max 2
Transition_Horizontal 101

Transition_Vertical 102

Pattern matching Threshold Min I
Threshold Max 2

Contour Threshold Min |
Threshold Max 2

Threshold Min |
Threshold Max 2
GreyMin 101

Grey Level

B N B N N B N N N N B Y L
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GreyMax 102 4
Contrast Threshold Min | 4
Threshold Max 2 4
Barcode Reference String 101 n
Datacode Reference String 101 n
OCR Reference String 101 n
ColorMinChannel | 101 4
ColorMaxChannel | 102 4
ColorlnvertChannel | 103 4
ColorMinChannel2 104 4
ColorValue ColorMaxChannel2 105 4
ColorlnvertChannel2 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 108 4
ColorlnvertChannel3 109 4
ColorMinChannel | 101 4
ColorMaxChannel | 102 4
ColorlnvertChannel | 103 4
ColorMinChannel2 104 4
ColorArea ColorMaxChannel2 105 4
ColorlnvertChannel2 106 4
ColorMinChannel3 107 4
ColorMaxChannel3 108 4
ColorlnvertChannel3 109 4
GreyAbsoluteMin 101 4
BLOB GreyAbsoluteMax 102 4
GreyAbsolutelnvert 103 |

Get image (Binary) Request string to Sensor, not available with R$232/RS422

Byte No. Data type Contents Significance

I Unsigned Int | 0x00

2 0x00
Length of telegram

3 0x00
4 0x06

Unsigned .
5 Char 0x03 Getimage

i 0—Lastl

6 Unsigned 05XX astimage

Char | — Last Failed Image

2 — Last Good Image

Getimage (Binary) Response String from Sensor

Byte No. Data type Contents Significance
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I Unsigned Int | OxXX
2 0xXX Length of telegram
3 0xXX e.g.00 04 BO OD
4 0xXX
Unsigned .
5 Char 0x03 Response ID Getimage
6 Unsigned 0xXX Error code
short
00 00 — Success,
00 01 — Recorder Off
7 0xXX 00 02 — No Matching Image of requested type
Image type
0 - greyscale
| - COLOR_BAYER_GB
Unsigned 2 - COLOR_BAYER_GR
8 Char OxXX 3_ COLOR_BAYER BG
4 - COLOR_BAYER_RG
At conversion of the image from Bayer into RGB, the appropriate
image type must be considered.
Pre- processing filters of category "Arrangement" do influence the
Bayer- type.
i | It
9 Unsigned 05 XX mage resu
Char 01 - good image
00 - failed image
Unsigned
10 G 0xXX No of rows
¥ 05XX eg. 0l EO
Unsigned
12 shorf 0xXX No of columns
13 05XX e.g. 0280
Unsigned . .
[4..n Char 0xXX Binary image data (rows * columns)

Additional information

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Pulled low

Set Shutter (Binary) Request string to Sensor

Byte No. Data Type

Contents Significance
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I Unsigned Int 0x00 Length of telegram

2 0x00

3 0x00

4 0x09

5 Unsigned Char 0xO0E Command set shutter temporary
0xOF Command set shutter permanent

6 Unsigned Int OxXX Shutter value (in microseconds)

7 OxXX

8 0xXX

9 OxXX

Set Shutter (Binary) Response String from Sensor

Byte No. Data Type Contents Significance
I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x07
5 Unsigned Char 0xO0E ID set shutter temporary
0xOF ID set shutter permanent
6 Unsigned Short 0x00 Error Code 00 00 = Pass
7 0xXX Error Code 00 01 = Fail

Additional information

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Pulled Low

Get Shutter (Binary), Request string to Sensor (since version 1.6.5.3)
Byte No. Data type Contents Significance
I 0x00
2 0x00
Unsigned int Length of telegram
3 0x00
4 0x05
5 Unsigned Char | 0x17 Request ID, Get shutter
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Get Shutter (Binary) Response String from Sensor
I 0x00
2 0x00

Unsigned int Length of telegram
3 0x00
4 0x0B
5 Unsigned Char | Ox17 Request ID, Get shutter

0 - Pass
6 0xXX | - Fail
. 2 - Unused

Unsigned short 3 - Insufficient parameter data

7 Ox XX 4 - Command rejected, simultaneous module
requests received

8 OxXX
9 0xXX

Unsigned int Shutter value
10 OxXX
I OxXX
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

Set ROI (Binary) Request string to Sensor, not available with RS232/RS422
Byte No. Data Type Contents Significance
I Unsigned Int 0x00
2 0x00
Length of telegram

3 0x00
4 0x20
5 Unsigned Char | 0x10 Command set ROl temporary

OxI1 1 Command set ROl permanent
6 Unsigned Int OxXX
7 0xXX ROl Info Length in Bytes from Byte 6 to end
8 0xXX
9 0xXX
10 Unsigned Char | OxXX Detector No.
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1 0

Il Unsigned Char | 0x00 ROl Index = 00 = yellow ROI
12 Unsigned Char | 0xXX ROl shape 01=circle / 02=rectangle / 03=ellipse
13 Unsigned Int OxXX
14 0xXX
ROI Parameter: centre X (in Pixels * 1000)
I5 0xXX
16 0xXX
17 Unsigned Int 0xXX
18 0xXX
ROI Parameter: centre Y (in Pixels * 1000)
19 0xXX
20 0xXX
2| Unsigned Int OxXX
22 0xXX
ROI Parameter: width / radius X (in Pixels* 1000)
23 0xXX
24 0xXX
25 Unsigned Int 0xXX
26 05XX Only ellipse / rectangle: ROl Parameter: width / radius Y
(in Pixels* 1000)
27 0xXX
28 0xXX
29 Unsigned Int 0xXX
Only ellipse / rectangle: ROl Parameter: Angle in ° (in ° *
30 0xXX 1000)
31 0xXX
32 0xXX

Set ROI (Binary) Response String from Sensor

Byte No. Data Type Contents Significance

I Unsigned Int 0x00

2 0x00
Length of telegram
3 0x00
4 0x07
5 Unsigned Char | Ox10 ID set ROl temporary
Ox1 | ID set ROl permanent
6 Unsigned Short | 0x00 Error Code 00 00 = Pass
7 0x XX Error Code 00 01 = Fail

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: Pulled Low

Get ROI (Binary) Request string to Sensor, not available with RS232/RS422

Byte No. Data Type Content Significance
I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x07
5 Unsigned Char | Ox12 Command get ROI
6 Unsigned Char | 0xXX Detector No.
7 Unsigned Char | OxXX ROl Index = 00 = yellow ROI

Get ROI (Binary) Response String from Sensor

Byte No. Data Type Contents Significance
I Unsigned Int 0x00
2 0x00

Length of telegram
3 0x00
4 0x34
5 Unsigned Char | Ox12 ID get ROI
6 Unsigned Short | 0x00 Error Code 00 00 = Pass
7 0xXX Error Code 00 01 = Fail
8 Unsigned Int 0xXX
9 OxXX

ROl Info Length in Bytes from Byte 8 to end
10 0xXX
I 0xXX
12 Unsigned Char | OxXX Detector No.
13 Unsigned Char | 0x00 ROl Index = 00 = yellow ROI
14 Unsigned Char

0xXX ROl shape 0l=circle / 02=rectangle / 03=ellipse
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1 0

15 Unsigned Int OxXX

16 0xXX
ROI Parameter: centre X (in Pixels * 1000)

17 0xXX

18 0xXX

19 Unsigned Int 0xXX

20 0xXX
ROI Parameter: centre Y (in Pixels * 1000)

21 0xXX

22 0xXX

23 Unsigned Int OxXX

24 0xXX ROI Parameter: width / radius X (in Pixels* 1000)

25 0xXX

26 0xXX

27 Unsigned Int 0xXX

28 05 XX Only ellipse / rectangle: ROl Parameter: width / radius Y
(in Pixels* 1000)

29 0xXX

30 0xXX

31 Unsigned Int 0xXX

32 05 XX Only ellipse / rectangle: ROl Parameter: Angle in °© (in ° *
1000)

33 0xXX

34 0xXX

Additional information

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

Status of Ready signal during processing: Pulled Low

Teach Detektor (Binary) Request string to Sensor

Byte No. |DataType Content Significance
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I Unsigned Int | 0x00

2 0x00
Length of telegram
3 0x00
4 0x07
5 Unsigned Char| 0x18 Command Teach Detektor

Detector number
6 Unsigned Char| 0xXX 0 = Alignment
>= | Detectors

Unsiened Permanency
7 g 0xXX 0 = Temporary
Char ~
| = Permanent
: Trigger
Unsigned
8 g OxXX 0 = no Trigger
Char .
| = Trigger
Teach Detector (Binary) Response- String from sensor
Byte No. |DataType Content Significance
I Unsined Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x07
5 Unsigned Char| Ox 18 Command Teach Detector
Error Code
Unsigned 0=P
6 OxXX ass
Short .
| = Fail
2 = Unused
3 = Insufficient parameter data
7 0xXX 4 = Command rejected, simultaneous module requests
received

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

Calibration Add Point (Binary) Request string to Sensor

Byte No. DataType Content Significance
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I Unsigned Int 0x00

2 0x00
Length of telegram

3 0x00

4 0xI10

5 Unsigned Char | OxID Command Calibration Add Point

6 Unsigned Short | 0xXX Listindex of calil:?ration pointPair
0: attach new pointat end of list

7 0xXX >.O: overvx'/ritfa Roint at existing index position
I: first pointin list

8-11 Unsigned Int 0xXX World X

12-15 Unsigned Int 0xXX World Y

Calibration Add Point (Binary) Response string from Sensor

I Unsigned Int 0x00

2 0x00
Length of telegram

3 0x00

4 0xOF

5 Unsigned Char | 0xID Command Calibration Add Point
Error Code

6 Unsigned Short | OxXX 0: Pass
I: Fail
2: Unused
3: Unsufficient parameter data

7 0xXX 4: Command rejected, simultaneous module request
received

8-11 Unsigned Int 0xXX Image X

12-15 Unsigned Int 0xXX Image Y

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

In "Output/Telegram/Payload" as first and second value

Necessary settings in requesting job the X- and Y- value of the finding position must be set.

Calibration Calibrate (Binary) Request string to Sensor

Byte No. DataType Content Significance
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I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x05
5 Unsigned Char | OxIE Command Calibration Calibrate
Permanency
6 Unsigned Char | OxXX 0 = Temporary
| = Permanent
Calibration Calibrate (Binary) Response string from Sensor
I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 ox17
5 Unsigned Char | OxIE Command Calibration Calibrate
Error Code
6 Unsigned Short | 0xXX 0: Pass
I: Fail
2: Unused
3: Unsufficient parameter data
7 4: Command rejected, simultaneous module request
received
8-9 Unsigned Short | OxXX Current highest point pair index
10-13 Unsigned Int 0xXX RMSE (Root Mean Square Error)
14-17 Unsigned Int 0xXX Mean
18-21 Unsigned Int OxXX Max
22-25 Unsigned Int 0xXX Min
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

Calibration Clear (Binary) Request string to Sensor

Byte No. DataType

Content

Significance
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I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x05
5 Unsigned Char | OxIF Command Calibration Clear

Calibration Clear (Binary) Response string from Sensor

I Unsigned Int 0x00

2 0x00
Length of telegram
3 0x00
4 0x07
5 Unsigned Char | OxIF Command Calibration Clear
Error Code
6 Unsigned Short | 0xXX 0: Pass
I: Fail
2: Unused
3: Unsufficient parameter data
7 0xXX

4: Command rejected, simultaneous module request
received

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

Calibration Validate (Binary) Request string to Sensor

Byte No. DataType Content

Significance

I Unsigned Int 0x00

2 0x00
Length of telegram
3 0x00
4 0x05
5 Unsigned Char | 0x20 Command Calibration Validate

Calibration Validate (Binary) Response string from Sensor
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I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x17
5 Unsigned Char | 0x20 Command Calibration Validate
Error Code
6 Unsigned Short | 0xXX 0: Pass
I: Fail
2: Unused
3: Unsufficient parameter data
7 0xXX 4: Command rejected, simultaneous module request
received
8-9 Unsigned Short | OxXX Current highest point pair index
10-13 Unsigned Int 0xXX RMSE (Root Mean Square Error)
14-17 Unsigned Int 0xXX Mean
18-21 Unsigned Int OxXX Max
22-25 Unsigned Int 0xXX Min
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

Set Gain (Binary) Request string to Sensor

Byte No. DataType Content Significance
I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x0A
5 Unsigned Char 0x1B Set Gain
6 Unsigned Char 0xXX : f Permanent
0 = Temporary
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7 Unsigned Int 0xXX
8 0xXX
Gain value
9 0xX
10 0xXX
Set Gain (Binary) Response string from Sensor
Byte No. DataType Content Significance
I Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x0B
5 Unsigned Char 0x1B Set Gain
Error Code
6 0: Pass
I: Fail
) 2: Unused
Unsigned Short 3: Unsufficient parameter data
7 0xXX 4: Command rejected, simultaneous module request
received
8 Unsigned Int 0xXX
9 OxXX
Current Gain value
10 OxXX
I 0xXX

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

Data output from sensor in BINARY

dynamically composed from user settings in

the software

For detailed informations to the file format see also: Telegram, Data output (Page 189)

Main string structure:<START> <OPTIONAL FIELDS> <PAYLOAD> <CHKSUM> <TRAILER>

Output data (BINARY), dynamically composed from user settings in the software
Number | Binary Significance /Comments
Name of bytes | contents/
Example
Start ; "M User defined, |Start string (Header)
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max. 8 Bytes
By this field output of all active checkboxes "bit-wise" (in
2Bytes!) can be activated
Selected fields 2 (Word)| | Bitper field |- Outputorder is from left to right and from top to down.
- For each checkbox there is one bit (high/low) beginning with
LSB = low significant bit.
- Checkbox "Selected fields" is not part of the output!
Data length
g 2 (Word) e.g. 0x00, Length of telegram in Bytes
0x02 = length
=2 Byte
e.g. 0x00,
0x06 Bytel: 00000xxx
(triggered)
2 (Word) Bit0 = | = <Free-run>
Status
e.g. 0x00, Bitl = | = <triggered>
0x05 Bit2 = <Op.mode> (I =run/0=config)
(free-run) Byte2 (reserved), always 0x00
Byte |
eg. ' '
0x05 Bitl (LSB) = global job result
(Bitl +3=5) (I = Pass, 0 = Fail)
0x00 (two Bit2 = Boolean result, alignment only, alignment inactive =
true
Detector result 4.n bytes number
of detectors) [Bit3 = AND conjunction of all detectors of the active job
0x01
0x01 Byte 2 and 3 two byes for the number of detectors inside job
(Detector (without alignment)
resulte D) Byte 4 -n
| Byte per each block of 8 used detectors
e.g.: Bitl (LSB) = Detector |, Bit2 = Det. 2, ....
Byte | and 2:
number of
Digital outputs n active outputs |Results of all digital outputs (bit-coded)
Bytes 3 ... n:
outputs, bit-
coded
Byte | ...2 Example: |8 logical outputs are configured, but only
number of outputl,2 and 9 are linked to functions (are active):
active logical
Logical outputs ~ |" outputs 000, 003, 003, 001
Byte 3 ...nall
active logical
outputs, bit- 2 bytes number of active outputs, all results bit-coded ...
coded In this example there are needed 2 bytes because of output
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9....
. result byte = 0000001 | (log. output 1+2)
2. result byte = 00000001 (log. output 9)

Total exec. time

4
(Integer)

Current (job) cycle time in [ms]

Active job no.

Active Job no. (1..255)

<<Detector specific>>

Detector result I E:Lil=) Pass, 0= Boolean detector result

Scorevalue | ..n 4 Score (0..100%)

Execution time 4 Execution time of individual detector in [msec].

Distance 4 Calculated distance, signed integer, [I/1000] *1)

Position X1 .. n 4 Position found X (x-coordinate). [1/1000] *I)

Position Y1 .. n 4 Position found Y (y-coordinate). [I/1000] *1)

DeltaPos X 4 Delta Position X between object taught and object found
[1/1000]*I)

DeltaPos Y 4 Delta Position X between object taught and object found
[1/1000]*I)

Angle 4 Orientation of object found (0°.360°) [1/1000] 1)

Delta Angle 4 Angle between object taught and object found (0°..360°)
[1/1000]*I)

Scaling 4 Only with contour (0.5..2) [1/1000] *1)

| 0x0l = True,

Result horizontal 0x00 = fail Boolean result of horizontal edge detection of alignment

Result vertical I gzg(l) : ;:Iue’ Boolean result of horizontal edge detection of alignment

Score horizontal 2 Score 0..100% (alignment only using edge detection)

Score vertical 2 Score 0..100% (alignment only using edge detection)

R(ed) 4 Value for color parameter, signed integer, [1/1000] *I)

G(reen) 4 Value for color parameter, signed integer, [1/1000] *I)

B(lue) 4 Value for color parameter, signed integer, [1/1000] *I)

H(ue) 4 Value for color parameter, signed integer, [1/1000] *I)

S(aturation) 4 Value for color parameter, signed integer, [1/1000] *I)

V(alue) 4 Value for color parameter, signed integer, [1/1000] *I)
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L(uminanz) 4 Value for color parameter, signed integer, [1/1000] *I)
A 4 Value for color parameter, signed integer, [1/1000] *1)
B 4 Value for color parameter, signed integer, [1/1000] *I)
Result index 4 Index in list, signed integer
) Distance between taught and current color, signed integer,
lord 4
Color distance [1/1000] %1
Area 4 Area of the BLOB, without holes, in pixels
Area (incl. holes) 4 Area of the BLOB, including holes, in pixels
Contour length 4 Number of pixels of outer contour
Compactness of BLOB (Circle = 1, all other >1)
Compactness 4 The stronger the shape of the BLOB deviates from circle the
larger the value of compactness will be.
Center of gravity X |4 X- coordinate of center of gravity of BLOB
Center of gravity Y |4 Y- coordinate of center of gravity of BLOB
Center X 4 X- coordinate of fitted, geometric element (rectangle, ellipse)
Center Y 4 Y- coordinate of fitted, geometric element (rectangle, ellipse)
Width 4 W!dth of geom'etrlc eleme'nt. ' o .
Width >= 0, width >= height, negative value indicates failure
Height 4 He!ght of_geome?trlc ellamc?nt_ . o .
Heigth >= 0, height <= width, negative value indicates failure
: : ; - — +180°
Angle (360) 4 Oorlentatlon of width of oPJectln degree (range: -180 ... +180°,
0° = east, counterclockwise)
Eccentricity 4 Eccentricity numerical (range 0,0 ... 1,0)
Face up/down, area |4 Face up/down discrimination, based on area, indicated by sign
Maximum Contents of Code, depending from code string length may
String l..n length 1271! change, if a fix string length is needed, parameters minimum
" |string length (detector specific data output) and maximum
string length (detector parameters) have to be used.
String length 4 Length of Code in Bytes
0x00 = Code
Truncated | complete, Code truncated
0x01 = Code
truncated
Checksum I XOR-checksum of all bytes in telegram
Trailer ; - max. End of string (Trailer)

“D Al 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 Vision Sensor architecture the data is stored Big

End In first)
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Example: "Score" Value (Binary protocol)

In Configuration Studio/Visualisation Studio"Score" = 35 is displayed.
Over Ethernet there will be received the following four bytes: 000,000,139,1 15
Formula for recalculating: (HiVWordByte*256 + HiLowByte) ¥65536 + HiByte*256 + LoByte = Value

Because Big-endian (from Sensor) is sent calculation goes as following:

000 = HiWordByte, 000 = HiLowByte, 139 = HiByte, | |5 = LoByte

(0%256 + 0) * 65536 + (139 *256) + 1 15 =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 separately.

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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Fig. 328: Edge detection with ,,Number search rays* = |. The dominating edge, perpendicular to the

search direction is found.
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Fig. 329: Edge detection with ,,Number search rays* >> |. The first edge perpendicular to the search
direction is found.

Function of Sigma (smoothing) to sharp or blurred edges

The edge strength represents the assumption of edge steps over a certain area in search direction, 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 increasing sigma value.
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Fig. 330: Edge detection of sharp edge. High edge strength with low sigma value (smoothing).
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Fig. 331: Edge detection of blurred edge. Low edge strength with low sigma value.
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Fig. 332: Edge detection of blurred edge. High edge strength with high sigma value.
Function of Sigma (Smoothing) to residual edges

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).
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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 residual edges, by

Vision Sensor Manual

choosing a sigma value which is high enough.
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Fig. 333: Edge detection with sigma value = |. Residual edge is not eliminated.
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8.3 Starting Vision Sensor Visualisation Studio or Vision Sensor
Configuration Studio via Autostart

To start Vision Sensor Visualisation Studio or Vision Sensor Configuration Studio via Autostart please
select in: Vision Sensor Device Manager/File/Auto start file, the module to autostart and save it.

After selecting the module to start and the user level, with "Save" store the Autostart- file in folder
.\Windows\Start Menu\Programs (exact path depends on Windows installation)

8.4 Care and maintainance

8.4.1 Cleaning
The SBS Vision Sensor is to be cleaned with a clean, dry cloth.

Dirt on the front panel is to be cleaned with a soft cloth and a small amount 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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