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| Open Source Lizenzen

The 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 SBSI 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\SBSI Vision Sensor\Eula\OpenSourceLicenses.

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

The SBSI 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 SBSI 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 SBSI 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 SBSI 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 SBSI Vision Senso 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 SBSI 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 SBSI Vision Sensor firmware makes use of Boa VWebserver Version 0.94.13 ( Website:
http://www.boa.org/ ), which is distributed under the GNU GPL version 2 or higher.

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

The SBSI 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\SBSI Vision Sensor\Eula\OpenSourceLicenses

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

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

Do not tamper with or make alterations on the unit!

The 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 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 Vision Sensor must be used once only in any network.

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

1.2 Components supplied

« Vision Sensor including integrated illumination.

Operating instructions (User manual > www festo.com/sp)

Mounting clamp, allen key, screwdriver, and protective cap for Ethernet plug.

Computer software (PC) as download at: www festo.com/sp
1.3 Requirements for use

Configuration of the Vision Sensor requires a standard PC/Notebook (at least Pentium 4, IGHzand 512
MB RAM, with Microsoft Windows XP SP3, Vista or Windows 7) with network connection or a network
with TCP-IP protocol. We recommend a Pentium 4 Dual Core > 2GHz and | GB RAM, for Windows
Vista or Windows 7. We recommend a screen resolution of min. 1024 x 768 pixels. A basic knowledge of
computers is also required. The Vision Sensor is supplied with the IP address 192.168.100.100 and a
subnet mask 255.255.255.0. The Vision Sensor is operated independently of a PC or PLC. A PC/notebook
is only necessary for configuration of the 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 Vision Sensor is an optical sensor and uses several evaluation methods according to the version:
pattern recognition, contrast detection, brightness, grey level, contour detection, barcode or Data Matrix
code reading. The product is designed for industrial use only. In residential areas possibly additional
measures for noise suppression must be done.

Object:

The 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 features. A total of five detectors are available for inspection
tasks and interpretation: pattern recognition, contour detection, brightness, grey level and contrast
detection.

The 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.

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
immediately detects which partis 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 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.

The Vision Sensor range is an economic alternative to conventional image processing systems.
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2.2 Functions overview

Characteristics Vision Sensor Object / Code Reader

Function Object E::deer
Std. Sed.

Frames per second 50 50

Number of Jobs 8 8

Alignment Contour only

Number of detectors 32 2

- Pattern matching X

(X-, Y- translation)

- Contour matching X

(X-, Y- translation and rotation)

- Grey level X

- Contrast X

- Brightness X

- Data code X

- Barcode X

4 digital outputs, 2 inputs, PNP or NPN X X

Free definable digital In- / Outputs, PNP or NPN 2 2

Free shape of ROI contour only

Timeout, specified time response X X

Variable resolutions X X

[llumination quadrant controlled X X

Image recorder X X

Ethernet interface X X

RS422 / RS232 interface X

Profinet X X

EtherNet/IP interface X X

Sensor monitoring by Viewer, Job-Upload X X

R3integrated 6/ 12 X /X X /X
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2.3 Sensor types

2.3.1 Object detection

min. .
Depthof | Internal operatin min. Field
Part no. Type Optics P ) o p g of view mm
focus illumination |distance /
% X mm
mm
R3 Standard White
2942261 SBSI-Q-R3B-F6-W 6 Normal White 6 5x4
2942262 SBSI-Q-R3B-FI2-W 12 Normal White 30 8x6
R3 Standard IR
2942265 SBSI-Q-R3B-F6-NR *2 6 Normal InfraRed 6 5x4
2942266 SBSI-Q-R3B-F12-NR *2 12 Normal InfraRed 30 8x6

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

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

2.3.2 Code Reader

Depth of | Internal min. operating | min. Field
Part no. Type Optics P . L distance / mm | of view

focus illumination *

mm X mm

R3 Standard White
2930232 |SBSI-B-R3B-F6-W 6 Normal | White 6 5x4
2930233 |SBSI-B-R3B-F12-W 12 Normal | White 30 8x6
2930242 |SBSI-B-R3B-F6-W-D 6 Enhanced | White 6 5x4
2930243 |SBSI-B-R3B-F12-W-D 12 Enhanced | White 30 8x6
R3 Standard Red
2930234 |SBSI-B-R3B-F6-R 6 Normal Red 6 5x4
2930235 |SBSI-B-R3B-F12-R 12 Normal | Red 30 8x6
2930236 |SBSI-B-R3B-F6-R-D 6 Enhanced | Red 6 5x4
2930237 |SBSI-B-R3B-F12-R-D 12 Enhanced | Red 30 8x6
R3 Standard IR
2930238 |SBSI-B-R3B-F6-NR *2 6 Normal | InfraRed 6 5x4
2930239 [SBSI-B-R3B-FI12-NR *2 12 Normal InfraRed 30 8x6
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FESTO

. Depth of | Internal rr?in. operating min. Field
Part no. Type Optics ) L distance / mm | of view
focus illumination |«
mm X mm
2930240 |SBSI-B-R3B-F6-NR-D 2 | 6 Enhanced | InfraRed 6 5x4
2930241 EZBSI-B-R:;B_F 12-NR-D 12 Enhanced | InfraRed 30 8x6

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

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

Vision Sensor SBSI-EN, 1503a - 06.07.2015
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2.4 Field of view / Depth of view

Field of view R3 6mm lens, internal

Focal length: 6mm

150
I x direction
[ y direction
100
50
£
= 0
i}
@
[
-50
-100
Format WVGA
-150
0 50 100 150 200 250 300

Working Distance[mm]
Fig. |: Field of view R3 6mm lens, internal
Field of view R3 12mm lens, internal

Focal length: 12mm

150
I x direction
mm y direction
100
50
£
E 0
Q0
ic
-50
-100
Format WVGA
-150
0 100 200 300 400 500 600 700

Working Distance[mm]

Fig. 2: Field of view R3 12mm lens, internal
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Depth of view R3 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. 3: Depth of view R3 6mm lens internal, normal

Depth of view R3 6mm lens internal, enhanced

Focal length: 6mm Depth of focus: Enhanced

400
Resolved object size
B 0.13mm
0.25mm
B 0.50mm
300 N 0.75mm

350

250

200

Depth of Field [mm]

150

100

- L

0 50 100 150 200 250 300

Working Distance [mm]

Fig. 4: Depth of view R3 émm lens internal, enhanced
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Depth of view R3 12mm lens internal, normal

Focal length: 12mm Depth of focus: Normal
800

Resolved object size

I 0.13mm
700 0.25mm

I 0.50mm
s00 TN 0.75mm

500

400

Depth of Field [mm]

300

200

100

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

Fig. 5: Depth of view R3 12mm lens internal, normal

Depth of view R3 |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. 6: Depth of view R3 12mm lens internal, enhanced
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3 Installation

3.1 Mechanical Installation

To ensure maximum accuracy of detection, the 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 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 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. 7: 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

oo

Fig. 8: 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 Vision Sensor at an angle of approx.
10°- 15° with reference to the optical axis.

Fine adjustment

Important: Fine adjustment of the Vision Sensor should not be carried out until after electrical connection
and start-up (PC software installation).
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3.1.3 Alignment for a vertical illumination

In order to assure the absolutely vertical alignment of the Vision Sensor to the object surface, put a piece
of reflective foil or a mirror on top of the object and start the Vision Sensor 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 18)).

“.," Vision Sensor Configuration Studio - Code Reader o ]

Fie View Options Help

frEgd-z@le@o 2 FESTO

| S Help | Resutt | Statistics
Parameters for image acquisition
Detector
i basi paamesrs fo e ciion are
fieRbinse
Next topic: Parameters for image transmission
Result
S lmge hacpnmer 0 et e
on the back of the Vision Sensor.
Para e FIIIICP_DII? and setting
T possibil
Standard resolution is
VGA (640x480), but =
lower resolution (QVGA)
lcan be selected vith
0T, & update time-critical spplications
ekt lor for compatibility
|Available resolutions:
Trigger - Resplaion R3: WVGA (736x480),
[ Contnsous ) VGA (640x480), QVEA
(320x240), QQVGA [
Connection mode - (160x120) =
= = . o = Play > ]
‘ e - e ‘ = s = [ vome [ mev [ next [ pmt
Configure job
Name Description Author Created Chang | Image acqusiton | Image | Archiving | Pre-processing | €yde tme |
1/ 30b1 Job Author 15.06.2015  15.06. | Resolution b i it
| 23002 Job Author 15.06.2015  15.06. | [yga (s40x480), 7ox & (T [ 2]
20 GEEms |5

Linear b

"]
3038
9

Trigger mode Gain Internal ilLmination

o T oo 1%]
[« T [v) | ® Freerun External ilumination
[ vew J[ wad || sawe |[ oelet= |[ peleteal |

(Mode: Canfig | Name: FESTO | Activejob: 1ldobl | Cydetme: () | Fash: 0.5k8/40.308] [xovoLo por @ @ & ®© @ O

Fig. 9: Alignment for a vertical illumination
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3.1.4 Assembly Vision Sensor - Mounting bracket SBAM-C6-CP

Fig. 10: Assembly Vision Sensor - Mounting bracket SBAM-C6-CP

For fixing the Vision Sensor on a fixing system / machine housing, slide the provided dovetail mounting
bracket SBAM-C6-CP on the dovetail guide at the bottom side of the Vision Sensor and fix it at the
desired position with the hexagon socket in the cross hole of the mounting bracket.

3.2 Electrical installation

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

When the Vision Sensor is in use, the protective caps supplied must be pushed onto the M12 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 (except Ethernet cable). Failure to do this may cause malfunction.
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3.2.1 Connection possibilities
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 (Version Code Reader only)
*E: LAN MI2 connection socket

*A
*B *D
*C *E
Fig. I I: Connectors Vision Sensor
e [
24V DC (l/O) { 24V DC :
!
!

Vision B ! PLC
LAN
Sensor |( )OO} =21 Ethernet_______ PC

Fig. 12: Connection Vision Sensor

3.2.1.1 LED Display

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

Al LEDs are set without taking into account any timing function (e.g. Trigger delay)
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3.2.1.2 Focussing screw

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

3.2.1.3 24 V DC Connection

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

3.2.1.4 LAN Connection

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

3.2.1.4.1 Direct connection of the Vision Sensor to a PC (recommended)

. m Ethernet cable
Vision NEBC-D12G4-KS-3-R3G4

'M12] RJ45
Sensor — =4 PC

Fig. |3: Direct connection Vision Sensor <> PC

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

Network
e.g. switch, hub etc.

Rusg| [ruae]

== Ethernet cable Standard
VISIO“ — network cable
M12 RJ45 P C
Sensor NEBC-D12G4-KS-3-R3G4

Fig. 14: Connection via a network

3.2.1.5 Data Connection

MI2 Connection socket for DATA serial interface, RS422 / RS232.
s. PIN assignment DATA *A) (Page 23)
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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

| BN + Ub (24V DC)

2 BU GND

3 WH IN (external trigger)

4 GN READY ™!

5 PK NC

6 YE NC

772 BK IN/OUT, LED B*

82 GY IN/OUT, LED C*

9 RD OUT (external illumination)
10*2 VT IN/OUT

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

For shielded cables use shield.

3.2.1.6.2 PIN assignment, connection LAN

(M12) 4 pin Signal
I TxD+
2 RxD+
3 TxD-
4 RxD-

3.2.1.6.3 PIN assignment DATA *A)

Use use
PIN Colour RS422 RS$232
I brown RxD+ Rx

Vision Sensor SBSI-EN, 1503a - 06.07.2015
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2 white RxD- NC

3 blue TxD+ NC

4 black TxD- Tx

5 grey GND GND

*A) Not with Object- Standard version

For shielded cables use shield.

3.2.1.7 Exemplary connection plan and software settings for the

following setup:

« Power supply

o Trigger

« Ixdigital output

o Encoder

Ethernet to PC or PLC

Ethernet: to PC or PLC

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

PLC / Cabinet

3/WH Trigger

Power supply

12/RDBU Digital output

Fig. I5: Exemplary connection plan

Page 24
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3.2.1.8 Electrical connection supply voltage and shield

% DO

Top hat rail
PLC input Power Supply

GND clamp

CDPE D (

+ 24v DC

Plle e o

24 VDC, I/O cable from sensor S

Fig. 16: Electrical connection, supply voltage 24VDC in cabinet with shield

3.2.1.9 Electrical connection PNP / NPN

Device Input  Vision Sensor Output Device

24v£% 2V éﬁ
""""" { A

|
|

[l 80k

L. GND L. GND

Fig. I7: Connection example Vision Sensor in PNP mode. In-/outputs switch to +24V

Device a4V Input  Vision Sensor Output Device
1K ‘I‘ 24V

' 2
""""" \ I 80K \
GND i oo o l

Fig. 18: Connection example Vision Sensor 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.
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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 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 Vision Sensor

To configure the 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
Vision Sensor 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 Vision Sensor-.
See also chap. Network connection

I. Direct Connection

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

To connect the Vision Sensor to a PC via Ethernet the IP addresses of both devices have to correspond.
The default IP of the Vision Sensor 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 set the desired IP address of the PC and the sub-network data.

4. Confirm entries with OK

Example:

The Vision Sensor is pre-set to I[P 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 (TCPIP) Properties @@
General |

‘You can get [P settings assigned automatically if your network supports
thiz capability. Otherwise, you need to ask your network. administrator for
the appropriate |P settings.

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

P address: 192 . 168 . 100 . 101
Subnet mask: 72'7557 .72551 .727557‘ El i

Obtain DMS server address automatically

(3) Use the fallawing DNS server addresses:

Preferred DNS server: |:|
Alternate DNS server: |:|

[ oK ][ Cancel ]

Fig. 19: PCIP Setup
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3.3.3 Network Connection - Setting the IP address of the 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 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 Vision Sensor 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
" Vision Sensor Device Manager 1 ] i o
Fle Settings Help
B 2 FESTO
lActive sensars =

1P address Sensor name Hardware Type Variai Firmware Mode Mz Active sensors —
CodeReader  Stan.. 1.17.126 Run _ Fe

All sensors available on the connected
netrork are displaysd in the sslection list
Active sensors.

Configuring a connected sensor (call up
Vision Sensor Configuration Studio

Display images and result data (call up
4] 7 Vision Senser Visuslisation Studio)

Sensars for simulation mode
Significance of parameters displayed
Significance

1@ Object R3B ¥ | Standard > 11712.3 o Sensor’s IP address in
1P address Ik b K
2|@  CodeReader R3B = | Standard 117123 |« & networl

Hardvare Hardvare (2.0, R3, ..
Sensor type (Object-,
Code reader)

Sensor su b variant (e.g.
Add active sensor Variznt |standars )

Type Hardware Variant Version

Sensor type

[v]

Paddress | . . . vl Add | (4]

| Home || Previous || mMext || print
Find || Canfig | View || Set lasitiomes )| J| I ‘

IP address (PC): 10.23.9.106 Subnet mask: 255.255.255.128 This PC has more than one Ethernet Adapter

Fig. 20: Vision Sensor Device Manager
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FESTO

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 IPaddress 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 Vision
Sensor can thus have different IP addresses at different times, a sensor name must be attributed when
activating the DHCP. Should several Vision Sensors be in one network, different names must be used.

-
Vision Sensor Device Manager

IPAddress | 192,168,100, 151] ]

Mask I 24 r,

Gateway | 192,168.100. 100
DHCP

Mame FESTO

Set ]|

Cancel

Fig. 21: Vision Sensor IP Setup

If a Vision Sensor with DHCP is switched on in a network without a DHCP server, the Vision Sensor
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 Vision Sensor.

Make sure that the Vision Sensor is only switched on when the DHCP server is available.

Vision Sensor SBSI-EN, 1503a - 06.07.2015
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4 Vision Sensor — Operating- and configuration software

4.1 Vision Sensor - Operating- and configuration software -
Overview

4.1.1 Structure of PC software

Computer software (PC) as download at: www .festo.com/sp

The PC software is organised into the following three sections:

« Vision Sensor — Operating- and configuration software — Short introduction (Page 31)
For selection of a Vision Sensor 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, or modification of different system settings such as IP addresses, firmware
updates with the “Set” tool.

« Vision Sensor Configuration Studio:
Complete set of functions to configure and test 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. 22: Software structure
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4.1.2 Context help

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

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

Used open source licences: Open Source Lizenzen (Page 8)
06.07.2015

4.2 Vision Sensor - Operating- and configuration software -
Short introduction

(Example: Object sensor)

4.2.1 Vision Sensor, 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 Vision Sensor application click to the desktop icon "Vision Sensor*.

FESTO

[7]
oD R S IOCESE TS0

Fig. 23: lcon Vision Sensor

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 35)
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

Vision Sensor SBSI-EN, 1503a - 06.07.2015 Page 31



FES I D Vision Sensor User manual

Sensor Visualisation Studio is not available for the simulation mode as there is no device to send the
images for display.

File Settings Help

> B 2 FESTO

/& SEnsors

A 1P address Sensor name Hardware Type Variai Firmware Mode Mz EActive sensors =
1|@ 192.168.100.151 FESTO R38 CodeReader Stan.. 1.17.12.6 Run  Fes| 3
All sensors available on the connected
network are displayed in the selection list
Active sensors.

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

Display images and result data (eall up
f “ T ID Vision Sensor Visualisation Studio)

Sensors for simulation mode

B : significance of isplayed
Type Hardware Variant Version Paramater Significance
1/@ Object R38 ~ | Standard v | 1.17.12.3 6.2 r— Sensor’s IP address in
2|@  Code Reader RB ~ | Standard v L2123 v the netvork
Hardvare Hardvere (e.g. R3, )
Sensor type (Object-,
Sensoe bpe! Code reader)
S ‘ b iant (e.g.
Add actve sensor Variant }E:::;;r;‘; variant (=.g |
Paddress | . ., . v/ Add [l I~
[ " Home P 1 Next ][ Pprnt
D Find I Config View Set | i previosiy (i (et
1P address (PC): 10.23.9.106 Subnet mask: 255.255.255. 128 PC hat mehrere Netzwerk-Adapter |

Fig. 24: Vision Sensor Device Manager Overview

A) Active sensors
This list displays all the 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 Vision Sensor products
« Config
Configures a connected sensor or a sensor simulation
« 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 32 Vision Sensor SBSI-EN, 1503a - 06.07.2015



Vision Sensor User manual F ES I D

4.2.3 Passwords

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

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

&

Fig. 25: Password button

4.2.4 Password levels:

All user
I
Vision Sensor
Device Manager

| Passw: Admin |

Vision Sensor Vision Sensor
Visualisation Studio Configuration Studio
- Images and results - All parameter settings

:

Passw: User

|

- Job upload
- Record images

Fig. 26: Password levels

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. 27: Login button
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2 x|

- Administrator

Passwiord |

Retype password [

- worker

Password [

Retvpe password [

Set il Carnicel |

Fig. 28: 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 Vision Sensor for one or several jobs in six simple logical
operating steps.

Next topic: Alignment settings (Page 37)

=, Vision Sensor Configuration Studio - Object

lﬁ View Options Help
7 s
fodd-gs8lj@p 2
b = = -
—_— Vision Sensor — Operating- and
‘ onnent | configuration software — Vision
‘ Ditectr | Sensor Configuration Studio, all
— functions
‘$| With this programme, you can cenfigure your
= Vision Sensor for one or several jobs in six
‘ Result | logical operating steps.
+ Jobs (Inspection tasks)
+ Alignment il
I‘ * Detectors
E s Output of inspection results
* Result
Trigger Image update s Start sensor
Single Other program functions:
Trigger
Continuous | » Trigger settings
l‘ Ajl ¢ Switching between online and offline | |
FCnnnedinn mode . moda \
- ® — [ < ][ ray |[ > 1 | /10
‘ Cone S = l [LJ 0 I I Home l | Prev ‘ [ Next l l Print 1
(i
1G Configure job
Name Description Author Created  Chang | Image acqusion | Image transmission | Archiving | Pre-processing | Cyde tme
1/3ob1 Default job Author 15.06.2015  15.06. | Resolution Shutter speéd s
| vea (s40x480), zoc + [0,250ms [5] Y
Dynamic Auto shutter ° o o
ILinear = Qo o
(* [*]
Trigger mode. Gain Internal ilumination
o (0 # o &
(4] ] D @ Free run External ilumination
off =
l ‘ New | ‘ Load ‘ | Save ‘ ‘ Delete I | Delete all ‘ ‘7Y-J
3
M| thobie: config | Name: Simulator | Activejob: 1[iob1 | cydetime: (n/a) Flash: ix:uv:u L0 | |pour @ @ 05 06 @ @
& ’

Fig. 29: 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.

Vision Sensor SBSI-EN, 1503a - 06.07.2015
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E) Image acquisition mode

Vision Sensor User manual

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.

H) Status bar

Different status information including Mode / Name of Vision Sensor / 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" 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".

" Vision Sensor Configuration Studio - Object .

-

lecnl=

File View Options Help
logd-2el@

setup

P e

Aligrment |

| Detector |

= ___FESTO

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

With this programme, you can configura your fl
Vision Sensor for one or several jobs in six
logical operating steps.

* Jobs (Inspection tasks)

* Alignment

+ Detactors

+ Output of inspection results

+ Result

+ Start sensor

Other program functions:

+ Trigger settings

Mode: Config | Name: Simulator | Activejob: 1lJobl | Cydetme: (nfa) | Flash:

l + Switching between online and offline | |
Connection mode mode -
orine  ® Offine Il r3ips| < (e J[ > ] [ i - ‘ ‘
Sl i s L2 Ta] e ' | Home || mev || mext || prnt
Configure job
Name Description Author Created Chang | Image acquision | Image transmission | Archiving | Pre-processing | Cyce tme |
| ;
1/30b1 Defaultjob Author 15062015 15.06. | Resoluton St speed Quadrants
| VA (640x450), z0c % | [o250ms [ 20
Dynamic. Auto shutter 8 O g
r
| Linear % 00
Trigger mode Gain Internal flumination
= =
Trigger > (1w = [on B
£l ] )| ® Freern External lumination
) ! ) off =
[ New il Load il Save || pekete || Deleteal | <

[xovore

pout @_@ s o @ O

Fig. 30: 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 Vision Sensor. All global settings, valid for

each individual job, e.g. shutter, gain, illumination
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settings etc. are also carried out here.
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 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 Vision Sensor camera itself

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.

¢ 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.

« 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 38)

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.

e [Vir et Coman e X 3 p X !
Fle View Optons Help
frEgd-gelllEQ ? FESTO
— — .
Setup gy | e [Resit | statistics |

| Job

Alignment detector Contour

[ Alignment detection

Sattings in paramstar tab:

| Output

|

| AMignment |

[ Detector | Naxt Topic: Detectors
|

tions and setting possibilities
| Result he
—_ Switching
threshold

Angular
zone

Increment in © of the search across
the sslacted angular zone (IF the
angular zone and increment are set
to 0, the detector only searches for
non-rotated objects)
Candidates with score less than
indicated vill alrezdy be rejected
during search. ||
Min. Minimum contrast requirad vith -
; )

Increment
Trigger fmage update (angle)

Accurate -
fast

Figger

Connection mode

s Jlrev > | [ ]/

Online ® Offine

| Home || Eev || Next |[ prnt
L I J

Configure alignment
et Parameters |
Hone st —i——— Contour
|so00 2] |wo00 3] BE
& Contour detection S
Angle range
Angle step Accurate - - fast N
0 [so00 2]
Reset Min, cantrast pattern Min. contrast image -
f . i [0 B ¥lauto ———
P | Edtcontour |
Mode: Config | Name: Simulator | Actvejob: 1lJabl Cyde time: (n/a) Flash: 5218/ —| [xov010 or @ @ & © @ O

Fig. 31: 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.

o

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 verify brightness in specified region
5 Gray vierify aray level in spedfied region

[ Ok ] | Cancel
e a

Fig. 32: 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, other detectors can be created as described
above by clicking on "New".
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. Vision Sensor Configuration Studio - Object RS
File View Options Help

frgd-gelleo 2 FESTO
Setup & mm

Jol

Brightness detector |
Alignment

Next topic: Barcode detector.

Brightness application

Cutput This detector determines the average value of

the grey values in the search area. With the tvo

limit sliders of the parameter . Threshald” the

walid range of the brightness mean value is
fined.

IIHII

Result

As soon as the caleulated 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. 1f there are
position deviations from check to check the

e e i slignment function must be used.
Settings in tab Brightness: =
Single
Trigger
Continuous Erightness |Range of grey values that are to
£ ﬁ minfmax__|b= sccepted L
Connection mode Search Shape of search ragion can be set | |
e i
Ol P oe = [ Home |[ mev |[ mex |[ et
Configure detectors and regions
Detector name Detector type Brightness
1 Detectort & Erightness Threshold
2 Detector2 9 Brightness | so.00 El: |00 |3
Search region
|Rectangle 2
New || copy |[ Resst |[ oeete | Deeteal |

(Mode: Config | Name: Smulstor | Actvejob: 2jlobl | Cyde tme: (n/a) | Flash: 2,148/ — [x0v0L0 por @ @ & © @ @Jﬂ

Fig. 33: 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 I/O’s.

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

Next topic:Result (Page 41)
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File View Options Help
==} 2
fodd-gdelde ? FESTO
i —
= | Hep | Resut | Statistics
Setup - e .
Job . ) 7
_ Functions of inputs ]
Alignment
Function |Description —
Detector H/W Hardware Trigger (only on pin 03 WH
_—ae— Trigger _|available)
[ Output | Enable or disable trigger signals
. Enable  [(input needs a minimum signal Il
[ Reit | Trigger  [length of 2ms before raising triggar
R - > B— signal).
Job 1 n [10b change by pulses on one input
[Teaching of all detectors and
Teach alignment. Rising edge on this input
temp./ |and trigger start teaching.
parm.  [Temporary: storage in RAM,
permanent: storage in flash.
Job Fin [1ob change by binary bit pattern. Up
giaetitgs oo i X', binary |to 5 inputs can be used to select up
= coded lto 32 jobs. PIN1 = LS8
Single
Trigger oy
Contiomots. function, [no function, not used
Connection mode lal (I 1 Functions vhich are used already are displayed |7
. = Z < Play > 4 |10 | == :
o | O )] B | e
Configure output
1fOmapping | Digital output | Interfaces | Timing | Telegram |
Pin / color Input  Output | Function Unique function
03WH | [H Trigger 7]
v Ei [0 function fundefined % |
12RDBU (A) 4 Ejector [ Result |
08RD 4 Result =
07EK B) i [Remit =
08GY (C) 4 [Result )
Reset |
Mode: Config | Mame: Simulator | Actvejob: 1lJobl | Cyde tme: (n/a) | Fizsh: 5.7k8/— |X:0Y.0L0 pout {12 @ 05 08 @ @

Fig. 34: Output, digital and data

Setting possibilities in the different tabs:

« 1/0 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 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.

Page 40

Vision Sensor SBSI-EN, 1503a - 06.07.2015



Vision Sensor User manual

4.3.5 Result

Sensor*.

Next topic: Start sensor (Page 42)

FESTO

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

" Vision Sensor Configuration Studio - Object

==

Fie View Options Help

fogd-gel@Q 2

Setup
Job
Alignment

Detector

Output

i

Result |

FESTO

Hep | Resut | Statitics |
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results [Detector type
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Result  [al
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detected
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score 1|, concordance of
n pattern found vith
pattern taught
Execution| Cycle tims for an
time evaluation in ms

s Coordinates of
P' it [Contour parameter found
Deition (centre paint)
Trigger fimage update L -
Deviation of
Singie Delta X, coordinates found
Thager g Delta ¥ |CONtoUr to taught position /
Continuous through
§ I Position found
a8 Contour vithin the defined | [
Connection mode — nnsition frame hs
: O 30 @l
2 Oniine ® offine - lme 1] L ((rome [ Per [ Mo ][ e
Results/ statistics
Results Statistics
Detector Score  Time Detector type Count
AT Contou aignmc SNSRI e i pw
f osition . osition ;
i|Detectorl  © 829 nja Brightniess f sE2-2pe | =550 e
2 Detector2 @ 928 nja Brightniess &
Delta pos.X | -18, Delta pos.Y |-32. —
elta pos.X | -18.1px elta pos.Y | -32.7 px e 7 i
execution time ]
Maximum T
Angle 0.8° | Delta angee [0.6° execution tme LT
Average i3 |
(] I [»] execution time |

Mode: Config | Mame: Simulator | Active job: 2]Jobl | Cycle tme: (n/a)

| Fiash: 2,168/~ |X:0Y:0L0

o © ©

05

© @ O

Fig. 35: 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 43)

Fie View Options Help
=
fogdd-ad8fl@p ? FESTO
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Sngle x Contour arameter found
Trigger oD (centre point)
Continuous L
Deviation of
pettax, [ coordinates found | ||
Connection mode — Delta ¥ i to tauaht oesition / | 17
o | re——— | — < Play >
: ( - | & - Y S Y
® Oriine Offine B i | &8 Home || Prev || next print |
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Mode: Run | Name: FESTO | Active job: 1|Jobl Cycle tme: 44ms Flash: 13.248/40.3M8 |X:0Y:01:0 oour @ @ © o @ O

Fig. 36: 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 Vision 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 Vision Sensor 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 Vision
Sensor Visualisation Studio on to the sensor.

" Vision Sensor Visualisation Studio (192.168.100.151) =
File View Options Help
1
% Vision Sensor — Operating- and
configuration software — Vision
Sensor Visualisation Studio, all
functions
This program enables the monitaring of the
image from the camera and the inspection
results.
Image display
Result
Statistics
Changing active job
Upload
Commands / Freeze image
Image recorder
Archiving test results and images
From this softvare ONLY monitoring and job
change (loading of already defined jobs) can be
done. It can be password protectad so that you
can only view (warker level), or view and load
predefined jobs (Supervision Sensor level)
| Home || Prev || Met || Pprint
Commands Result | Statstis | Jobselect | Jobupload |
| Freeze
® Currentimage Minimuim —
]
Count | 628 e e oms | Reset |
Nextimage
Next failed image Vi
aximum
Pass | 628 100.00% e el 1S ‘
| zoom || Rec.images | Average
- eges || mil o .00 exeaton time | O™
Archiving |
Made: Run | IP address: 192.168.100.151 | Name: FESTO | Actvejob: 1llobl | Cycle tme: 40ms 2 O o v @ O

Fig. 37: Vision Sensor Visualisation Studio
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4.5 Vision Sensor — 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 44)

« Sensors for simulation mode (Page 46)

o Find/ Add active sensor (Page 46) active sensor

o Configuring a connected sensor (Page 47) connected sensor

o Display images and result data (Page 47) image and result data

« Sensor's network settings (Page 47)

o Update / Firmware update (Page 48) / Firmware update

o User administration / Passwords (Page 48) / Passwords (button with Key- symbol)

File Settings Help

3 3 ~ FESTO

|Active sensars

1P address Sensor name Hardware Type Variai Firmware Mode Mz Active sensors
* 192.168.100.151  FESTO Code Reader  Stan_. 1.17.12.6 Run

All sensors available on the connacted
netviork are displayed in the selection list
Active sensors.

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

Display images and result data [call up

I“ ‘ | ’] Vision Sensor Visuslisation Studic)
ISeﬂsurs for simulation mode
Signifi £ displayed
Type Hardware Variant version e Sign.lrim“(:p -
1@ Object R3E ¥ | Standard ¥ 117.12.3 > Sensor’s IP address in
IP address ek " "
2@ CodeReader R3B ~ | Standard 117123 |- = networ
Hardviars Hardvers (=.3. 33, .
S=nsor typs (Object,
| Sensortype  |code reader)
S o b it .g.
Add active sensor Variznt IE;":;;,;'; et e -
Paddress | . . vl A | Kl I [»]
Home || Previous Hext Print
Find ][ Config Il View || Set | ‘ I I Il ‘
IP address (PC); 10.23.9.106 Subnet mask: 255.255.255,128 This PC has more than one Ethernet Adapter |
!

Fig. 38: 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 47) (call up Vision Sensor Configuration Studio)

Display images and result data (Page 47) (call up Vision Sensor Visualisation Studio)

Significance of parameters displayed

Parameter Significance

IP address Sensor’s IP address in the network
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FESTO

Hardware Hardware (e.g.R3, ....)

Sensor type Sensor type (Object-, Code reader)
Variant Sensor- sub variant (e.g. Standard)
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. Vision Sensor

Hardware version Hardware version

RAM RAMsize

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 Vision Sensor product.

« If no sensor is connected, simulations of different sensor applications are available in the Sensors for
simulation mode (Page 46) 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 Vision Sensor parameters is accessible.
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- Vision Sensor Device = | ERERE
=B 32 FESTO
e
Ictive sensors : .
acturer  Mac address Subnet mask Gateway DHCP Properties Active sensors =
1 O0D-0E-F0-01-10-05 255.255.255.0  192.168.100.100 Disabled [ Demis |
I ~ | Allsensors available on the connscted
r 1
" Sensor properties ) =
Property Setting -
1P address 192,168, 100,151
L Hardware R3B
Sensors for simulation mode Sensor type Code Reader
Type Hardware Variant Version Mariant = Setlioot]
1@ Object RE + | Standard - 117123 |+ 23“* Neren ;"”‘12‘6
29 CodeReader R3E ~ | Standard vll1123 |- 2 un
Sensor name FESTO
Manufacturer  Festo i
MAC address 00-0E-FO-01-10-05
Add active sensor || Subnet mask 255,255.255.0 =
e Sl Gateway 192. 168.100. 100 3
! DHCP Disabled il 2
‘ f si— == = rint |
Find [ Config l View I se |l | it I i ] e
IP address (PC): 10.23.5.106 Subnet mask: 255.255.255.128 et Adzpter

Fig. 39: 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 47)button (call up Vision Sensor Configuration Studio).

Significance of parameters displayed

Parameter Significance

Type Sensor type (e.g. Object,, Code reader ...)
Version Firmware version

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

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.

Add active sensor:
If you know the IP-address of a sensor, please enter it into the field IP-address and click button "Add".
Now the sensor appears in the list and can be accessed for e.g. Config or View.

If the function "Config" is not accessible (button not active / greyed out) a Login with password input is
necessary. If you do not know the password please contact your site systems administrator-.
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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 48) for defining passwords.

s. chap Vision Sensor Configuration Studio Vision Sensor — 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 Vision Sensor — 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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™
. Vision Sensor Device Manager uﬁ

IPAddress | 192,168.100.151 |

Mask | 24 I—:—] 255,255, 255,000

Gateway | 192.168.100,100
‘ DHCP

Mame | FESTOD

[ Set ] [ Cancel |

Fig. 40: 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 www .festo.com.
In the support portal search for "SBSI".

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.

Py —
- Vision Sensor Device Manager

5} Settings Help

| @ User administration
Firmware update
Sensor soft reset

Auto start file Hardware Type Variai Firmware Mode Mz Active sensors

R3B CodeReader Stan.. 1.17.126 Run Fes
| Quit All sensers available on the connacted

netvork are displayed in the sslection list
Active sensors.

Fig. 41: Vision Sensor Device Manager, Firmware update

4.5.8 User administration / Passwords

The Vision Sensor configuration distinguishes between three user groups, which have different
authorisations:

Page 48 Vision Sensor SBSI-EN, 1503a - 06.07.2015



Vision Sensor User manual

- Administrakar -

Passwiord

|

Retype password |

- \orker -

Password

Retvpe password i

Sek

il Carnicel

Fig. 42: Vision Sensor Device Manager, Password input

FESTO

Vision Sensor Vision Sensor Vision Sensor Visualisation
User . . . .

Device Manager Configuration Studio |Studio
Administrator |all functions all functions all functions

all functions except

- Config. .
Operator . none all functions

- settings

-update

all functions except

- Config. only display of images, inspection
User .g none y display ._g, p

- settings results and statistics

-update

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

Define passwords:

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.

e

Fig. 43: Password button
Login

Once passwords have been assigned and automatic logout has taken place, a login is required e.g. for
sensor configuration. Click on in the tool bar to login and / or (after password entry) to deactivate
password entry for the next session for the selected user group.
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If the "deactivate password request" box is ticked, the password will not be requested when the
application is next started.

=

Fig. 44: Login- button

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

With this programme, you can configure your Vision Sensor for one or several jobs in six logical
operating steps.

o Jobs (Inspection tasks) (Page 50)

« Alignment (Page 60)

o Detectors (Page 61)

o Output of inspection results (Page 99)
Result (Page | 16)

Start sensor (Page | 17)

Other program functions:

o Trigger settings (Page |18)
« Switching between online and offline mode (Page 119)
« Simulation of jobs (offline mode) (Page | 19) using series of images.

o Creating filmstrips (Page 120) 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 48)

o Image recorder (Page 128)

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

« 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.

Page 50 Vision Sensor SBSI-EN, 1503a - 06.07.2015



Vision Sensor User manual F ES I D

" Vision Sensor Configuration Studio - Object : 71 i [

File View Options Help

deed-gele o ? _ FESTO
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Lo OUE With this programme, you can configure your fl
e Vision Sensor for ane or several jobs In six
| Result | logical operating steps.
+ Jobs (Inspection tasks)
+ Alignment —
« Detectors
« Output of inspection results
+ Result
Trigger fImage update o Startsensar

Other program functions:

+ Trigger settings

l + Switching between online and offline
Connection mode mode b

T 0 R L

Onine. ® Offine [-][me |

| Home || pev |[ net |[ it
Configure job
Name Description Author Created Chang | Image acquisiton | Image transmission | Archiving | Pre-processing | Cyce tme |
|
1 Job1 Default job Author 15.06.2015 15.06. ’FED‘H‘W” Shutter speed G
| VoA (640x480), zoc 3 | (Y [gas0ms (=] 00
Dynamic Auto shutter 8 i} g
|Linear |
= 9
Trigger mode Gain Internal flumination
ke > [ = [on B
Tl T Tv) | ® Freerun External ilumination
1 1 1 off H
[ New || Load || Save || peete || Deeteal | e
Mode: Config | Name: Simulator | Actvejob: 1llobl | Cydetme: (n/2) | Flash: | |xovioLo bor @ @ © © @ O

Fig. 45: 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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Configure job

Jobs

Name Description Auth | Image acquistion | Image transmission | Archiving | Pre-processing | Cycke time |

1 3kl Job ARC | peslution Shutter speed Quadrants

Bili | [voaanaan 3| T [peo7ms |2 )
303
(1]

Trigger mode Gain Internal ilumination

@ Tigger — [ [5 [on =

[l ] D Fres rn Extarnal llurmination

o s [ s [ oo ][ ooend ]
i Mode; | Name: | Activejob; 2|Job2 | Cycletime: (nfa) | Flash: 0.6k8/40.3M8 Hx‘uv‘ul‘u M oo @ @ @ 9@ 9O 9 |

Fig. 46: 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 53)
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.
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 !

' Vision Sensor Configuration Studi

| -

View Options Help

[l New job Crl+M
Load job set... k
;';.‘.5 Save job

H Save job as...

Save job set...

@] Save current image. .. k
ﬁ Configure fimstrip...

ﬁ Get recorder images...

Examples ¥

Quit
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Fig. 47: 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: Parameters for image transmission (Page 54)

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

Parameters Functions and setting possibilities

Available resolutions:
Resolution R3: WVGA (736x480), VGA (640x480), QVGA (320x240), QQVGA (160x120)
When the resolution is altered, all the detectors previously defined are deleted!

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

Optimization of characteristics of image capturing: "Linear" means linear response
Dynamic curve(behaves like Vision Sensor-products with no dynamic image capturing),
"High" means better graduation in bright areas of the image (avoids override).

Select trigger mode (triggered or free run).

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

In free run the Vision Sensor continuously captures images and processes
evaluations.

Parameter for control of image brightness.

Image brightness preferably should be set with “Shutter speed”, only in case that
it’s not possible to achieve the required image brightness this way use the slider

“Gain” (Default value of Gain = I). With fast moving objects a high shutter value

Shutter speed . . . .
P can cause blurring of the image. Exposure can be set automatically with the Auto-
Shutter button. Maximum shutter value is 100ms. Maximum duration of internal
illumination pulse is 8ms. Shutter timers longer than 8 ms just make sense, if
internal and external illuminations are used.
Gai Set image brightness preferably with shutter speed first, and only if necessaryina
ain ) ) .
second step with gain. (Default value of Gain = ).
Quadrants By click on the LED single quadrants of illumination can be switched off. This
(illumination) function may avoid reflections at low working distances.

Internal illumination [Switch internal illumination (on, off).

External Switch external illumination (on, off, permanent). External illumination is switched
illumination 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"
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4.6.1.4 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 56)

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

The symbol “exclamation mark” inside life picture means, that image display / transfer on PC is slower
than image processing on Vision Sensor. 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

Vision Sensor
Visualisation
Studio

Transmission of images to Vision Sensor Visualisation Studio can be switch on and
off (Off increases the speed of Vision Sensor).

- Off: no images are transmitted.

- On: images are transmitted. Pre-processing filters do not effect the images. (But, if
activated, Arrangement filters do effect the transmitted images!)

- On (with Pre-processing): Images are transmitted, all activated Pre-processing and
Arrangement filter do effect the image.

Image recorder

Storage of max. 10 images in the sensor's internal ring buffer. Setting possibilities via
pop-up menu: off, bad images, all images

Ram disk

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:

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 Vision Sensor 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 from file "results.csv".

Page 54
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Different types of archiving images

FESTO

Max.
. L. number (Image .
Access Description of filter Drawings
images
Images stored in run-mode on Vision like
Image recorder in Vision |Sensor can be transferred by Vision predefined
. . . - 10 . : no
Sensor (Ram) Sensor Configuration Studio or Vision in settings
Sensor Visualisation Studio to a PC. "Filter"
Vision Sensor unlimited like
Visualisation Studio Images transferred to Vision Sensor (Limit is i
. . L . . predefined| selectable
archiving / Vision Sensor |Visualisation Studio can be stored on size of i settings | ves / no
Configuration Studio hard disc of PC. harddisc |, .~ & Y
. . Filter
save 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 is stored in ram disk of Vision .
Last image in Vision without
. Sensor and can be taken by FTP from | o no
Sensor (Ram Disk) . filtering
directory /tamp/results.
unlimited
... |selectable
Archiving of ) (Limit is iy

reniving ot images via Archiving of images via FTP or SMB size of w! no

FTPor SMB . |without
hard disc filteri
in PC) iltering
unlimited like
Last image from Vision Sensor by using | (Limit is )
. . predefined
Get Image Request Getlmage command in a program of a size of - settings | ™
PLC or PC. hard disc [,/ g
in PC) eer
| Image acquisitian Image transmission Archiving Pre-processing Cycle time
Sensoliew
| On .
Image recorder
| off =
Rarn disk.
off 2
3 | Flash: 0.3kB 40.3 M8 __!lx:u 010 1T ot @ @ Q@ 9 9 9

Fig. 48: Tab Job / Image transmission
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4.6.1.5 Parameters Archiving

In tab Archiving the archiving of data can be defined.

Next topic: Filter for image improvement. (Page 57)

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 " 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:A\TESTPASS just
enter TESTPASYS)

Directory name (fail)

Directory for archiving of data of bad parts (fail) (for CATESTFAIL 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.

Image contents

Possibility to select, whether images should be stored including the selected
software filter or "raw" as taken from the camera.

Storage mode

Limit: after reaching maximum number of files transmission is stopped.
Unlimited: files are stored, until target drive is full.

Cyclic: after reaching maximum number of files the older files are replaced by
the newer ones.

Max. number of files

Maximum number of file sets (image+protocol) which are allowed to be
stored in the target directory.

Page 56
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-
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l

Image files
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Fig. 49: Tab Job / Archiving

4.6.1.6 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:Parameters Cycle time (Page 59)

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

Gauss

Image is smoothed using a gaussian filter mask. This can be applied for
reduction of disturbances, suppression of disturbing details and artefacts and
smoothing the image.

Erosion

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

Dilation

Extension of light zones, elimination of dark pixels in light zones, elimination
of artefacts, division of dark objects. Each grey value is replaced by the
maximum grey level found inside the filter mask (e.g. 3x3).
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Each grey value is replaced by the median value of the pixels found inside the
filter mask (e.g. 3x3).
Typical applications include noise reduction, especially for local bright or dark

Median

pixels (“salt-and-pepper”’-noise).

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

This can be applied for reduction of disturbances, suppression of disturbing
details and artefacts and smoothing the image.

Mean

Each grey value is replaced by the range value (maximum gray level —
Range minimum gray level) of the pixels found inside the filter mask (e.g. 3x3).
g Typical applications include the detection and enhancement of edges and the

improvement of local image contrasts. (starting with firmware 1.5.x.x)

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,
8x, 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 acquisiion | Image transmission | Archiving Pre-processing Cyde time |

«' Arrangement «' Filter

| Rotation 180° % | Filter Property
1 iGauss = || 33 = ._
2 | Erosion = E\Of‘f =
3 | Dilation s |off 3 |
4 ;Mean ::Eﬂ: = I
5 EMEdian = Off =)

Fig. 50: Tab Job / Pre-processing
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4.6.1.7 Parameters Cycle time

In tab Cycle time the timing conditions of the Vision Sensor can be defined.

Next topic:Alignment (Page 60)

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 0.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)

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

LED-P
ower 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.
Auto If “Auto” is selected the minimum cycle time is automatically adjusted in the way that

the LED-power is 100%
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jtion | White balance | Image transmission | Archiving | Pre-processing | Cydle time 's“‘/ '

Max. cyde time
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Max. processing time per image
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0 ) [1

Fig. 51: Tab Job / Cycle time

4.6.2 Alignment

Alignment compensation can be necessary for objects or characteristics whose position varies in the
image.

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.

4.6.2.1 Alignment Contour detection

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

4.6.2.1.1 Alignment detector Contour detection

Next Topic: Detectors (Page 61)

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 . . : .
nge Angular zone in which search is carried out
Zo

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)

Accurate -

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

pattern

contrast Minimum contrast required with taught model for an edge to be accepted as one.

Min.

image

contrast Minimum contrast required in current image for an edge to be accepted as one.

By edit ROI there can be masked out parts of the search area. The parts which are not
Edit ROI 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.

Method Parameters |

_— Threshold oo "

00 gl E

@ Contour detection
Angle range N
1=

Angle step Accurate - - - - - fast

Reset ‘ Min. contrast pattern Min. contrast image

Mode: Config | Name: Simulator | Active job: 1[Job1 Cyde time: (n/a) Flash: 5.2k /— |X:0 ¥:0L:0

Fig. 52: Alignment detector, contour detector

4.6.3 Detectors

Contour

| Edit contour |

_DDW@@US us@@

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 62)

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

and parameter zones
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frEid-gel@e 2 FESTO

Setup Hep | Resuft | Statistes
Job . =
_— Detectors ]
Alignmentt
e s Each job contains one or several inspaction
‘mil steps (detectors), which you can define here.
With the very first selection of tha step
output Pone— "Detector” & vindou vith a list of il available
————— =0 & detectors opans.
Result A > Brmvingssi him image Gyl red farmesie)
= can be activatad or deactivated for any datector
= New detector 2 o category in the manu item "View/all
ravings". With "View/dravings of current
detector only”, all dravings on the screen can be
Avaiable detector types deactivated vith the exception of the datector
rrrrrr tly bein, rocessed.
Detector type Description i
= e Next topic: ing and adjusting detectors
Tl 1 Pattern matching Locate object by grayscale pattern
+ : e For information to the meaning and adjustment
Single of the different frames see chap. Search and
T L 2|01 Contour Locate object by object contours protaontsbdoll
Continuous & :
3| P contrast Verify contrast in specified region L
Connection mode . o S £
i i 4% erightness Verify brightness in specified region
ik S B (nd & Home |[ prev || Mext |[  punt
5@ Gray verify gray level in specfied region
[ome | ,
Detector name Detector type
[ New || copy Reset Delete Delete 2l
Mode: Config | Name: Smulator | Active job: 2jJob1 | Cyde time: (nja) | Flash: 2.048/— X:0Y:0L:0 jbor @ @ ® ® @ O

Fig. 53: Detector list for selection (here Object sensor)

4.6.3.1 Creating and adjusting detectors
Types of detector:

o Detector Pattern matching (Page 64)
o Detector Contour (Page 69)

¢ Contrast detector (Page 75)

e Brightness detector (Page 81)

o Grey detector (Page 78)

o Barcode detector. (Page 83)

e 2D Code detector (Page 91)

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:

I. 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 tabs in the configuration window. Which tabs are shown depends on the type of
detector selected.

Functions for administration of detectors:
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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.

4.6.3.2 Selecting a suitable detector

Next topic: Detector Pattern matching (Page 64)

The following detectors are available in Vision Sensor Configuration Studio:

Object sensor

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

Code Reader
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Type of detectors

Description

Barcode

Barcode reading |D Codes (Code reader)

2D- Code

Data code reading 2D Codes (Code reader)

4.6.3.3 Detector Pattern matching

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

. Vision Sensor Configuration Studio - Object 1 1 oo
Fle View Options Help
pogR-gel@p 2 FESTO
e R —
Setup | Help | Resut | Statistcs |
[ Job J B
= — = Settings in tab Basic:
| Alignment ]
| Suitching  [Zane for the required concordanca
of tha pattarn found vith 4
| min/max _|pattern taught.
Number of s=arch levals / =
| Result | iy e
R Accurate -
(=11 ||
[Checks whether the pattern found
. i in the right position. If position
Fostion  check is activated, the position
Trigger Image update e Frame is shown in blue (=ither
rectangular or alliptic).
_ e Shous the taught pattarn =
rigger e contents of the red frame
For neudy genarated datactors, il paramaters
Eormeibin mod =re preset as standard values, suitable for many ||
ot ® o [ [re =1+ s Jlrer JI > Lo 3 g Y
Os o L= JIEE ] e [ veme |[ prev || et |[ it
Configure detectors and regions
Detector name Detector type Pattern matching |
1 Detektort % Pattern matching Threshold Pttt
=) |ss55 3| w000 [;| H F =l
Position control
(o #|
[ mew || coy || Resst || oDeet= || Delteal |
Mode: Config | Mame: Simulator | Active job: 1]Job1 Cyde time: (nfa) Flash: 12.8K8/ —| [x:0¥:0L:0 bor @ @ & 6 @ O

Fig. 54: Detector Pattern matching
Next topic: Detector Contour (Page 69)

Pattern matching application (Page 65)

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).

Page 64
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Pattern

Shows the taught pattern = contents of the red frame

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

applications.
Optimisation Pattern matching:

Execution speed:

o 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!

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

o 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 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 Configuration Studio - Object - 1 1 BN

Fie View Options Help

frEd-gel@e 2

- FESTO

statistics |

e
Setup _1 Hep | Resut |
[ Job | =
== z r Settings in tab Basic:
Alignment |
| Detector | 1 Svitching  [zans for the required concordance
E— threshold of the pattern found with the
output | + min/max__|pattern taught.
———— Number of s=arch levals / =
[ Result | coarsening levels.
_— nccurste - |0 = 2utematic sslaction
5 Higher valus: faster = riskier
= (overlock candidates)
Smaller value: slower = less risley
il ) ||
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Fig. 55: Pattern matching, application example, positive result.
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Fig. 56: 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
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 Vision Sensor 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:

+

Page 66 Vision Sensor SBSI-EN, 1503a - 06.07.2015



Vision Sensor User manual F ES I D

Fig. 57: 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.

Y B R

Fig. 58: 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).

g

Fig. 59: 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.

Fig. 60: Pattern, rotation

4.6.3.3.3 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:

In this example only the green marked regions inside the ROI of the brightness detector are relevant.
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- Edit

Cursor

[Square

Cursor size
E

| Add pixels

@ Remove pixels

[ Add all
[ Remaove all
[ Invert all
| Unda
i Redo
- Display
Ovetlay
[AII pixel_s 3]
[ Zoom in ]
| cenmat | [ Caniel J [ Ok J
Fig. 61: Mask
Parameter |Function
Cursor Changing shape of the cursors (Sqare, circle or line). With setting: "Cursor = Line" and
(shape) pushed shift- key the angular position of the line changes in steps of 15°.
Cursorsize |Changing size of the cursors
Add pixels /
Remove Select if the cursor adds or removes pixels
pixels
Addall Adds all pixels
Remove all Removes all pixels
Undo Undo function —last action
Redo Redo function —for last undo action
Display Select a display mode

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 (=green), or excluded (=red) in the search area.
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To use the function ,,Mask’ the following settings are necessary for the different

detector types

FESTO

Detector type

Necessary setting to use the function ,,Mask*

Pattern matching

Generally possible with ,,Edit pattern”

Contour Generally possible with ,,Edit contour”
Contrast Search region ,,Free shape*
Brightness Search region ,,Free shape*
Grey Search region ,,Free shape*

4.6.3.4 Detector Contour

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

Next Topic:Contrast detector (Page 75)

Settings in Scaling tab: (Page 73)

Settings in Angle tab: (Page 72)

Contour application: (Page 74)

Function: Mask (Page 67)

The contours of an object in the search 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.
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" Vision Sensor Confiquration Studio - Object

b=

Y

File View Options Help

Setup

— J
| Alignment |
-
( Cutput |
| Result |
Trigger /Image update

Tigger

Connection mode

fog@-g el

O«

N— —
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- FESTO
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This detactor is suitable for detection of samples
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Next Topic:Contrast detector
Settings in Scaling tab:
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Contour application:
Function: Mask

The contours of an abject in the search area are
taught and stored in the sensor. In Run mods
the sensor searches the position of the best fit
vith the taught contour. TF the fit is higher than
the selacted threshold the result is positive. The
function contour detection can work incomplate
360° angular detection mode. So the obje

be rotated in any angle. The angula:
must be set accordingly.
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Fig. 62: Detector contour, tab pattern

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 Vision Sensor now

searches this contour in the search area (yellow frame).

4.6.3.4.1 Settings in tab pattern:

Parameters Functions
Threshold . '
Min/Max Zone for required concordance of found contour with taught contour.

Min. contrast
pattern

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

Min. contrast
image

Minimum contrast required in current image for an edge to be accepted as one.

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

chap.

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
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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. 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

o Search zone for scale only as large as necessary

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

« 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”.

« 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?

o Search zone for scale sufficiently large?

o 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

o “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”.
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4.6.3.4.2 Function: Edit contour

s. chap.: Detector Pattern matching Function: Mask

4.6.3.4.3 Settings in Angle tab:
Detector Contour (Page 69)

Settings in Scaling tab: (Page 73)

Contour application: (Page 74)

Function: Mask (Page 67)

Vision Sensor User manual

Parameters [Functions

Angular zone  |Angular zone in which search is carried out

Increment
(angle)

Sensitivity of search throughout the selected angular zone in °

Accurate - fast

Candidates with score less than indicated will already be rejected during search.
High value: early rejection = quicker = riskier

Small value: late rejection = slower = less risky

In case of false results this value can be decreased.

Pattern | Angle | Scaling l

Angle range

S |00 2] | z0,00° 2
Angle step

| ) | futo
Accurate - - - - - fast

T (2w 3

3 | Flash; 1.8kB,|'40.3MB; ®0v:0 L0 or @ @ @ 9@ Q9 9 -_

Fig. 63: Detector contour, tab angle

Angle, direction

The rotational direction of "Angle" is as shown here:
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+180°

-180°

+90°

Oﬂ

-90°

Fig. 64: Rotational direction of "Angle"

4.6.3.4.4 Settings in Scaling tab:

Detector Contour (Page 69)

Settings in Scaling tab: (Page 73)

Contour application: (Page 74)

Function: Mask (Page 67)

FESTO

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

Accurate - fast

Number of search levels / Coarsening levels.

0 = automatic selection

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

Scaling |
Scale range
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Scale step
— ] uta
Aoourate - - - - - Fast

(o — v auts

|!DOUTQQQQQQ|

| Flash: 1.8 kB[ 40.3 MB ||X:EIV:DI:D

Fig. 65: Detector contour, Scaling tab

4.6.3.4.5 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.

File View Options Help

R =N-N"k-- @TLIQ
Tiep | Resit | Sttt |

Setup =
Detector Contour M
This detector is suitable for detection of samples
[—T— Banmee i
| Next TopiciContrast detector
‘
| Settings in Scaling tab:
‘ Settings in Angle tabs
L‘ Contour application:
| Function: Mask
The contours of an cbject in the search area are
taught and stored in the sensor. In Run mode
the sensor searches the position of the best fit
Triggerfimage update - vith the taught contaur. IF the fit is highar than
the sel=ctad threshold the rasult is positive. The
Singe function contour detection can vork mcomplate
ke 380° angular detection mode. So the object can
o b= rotated in any angle. The angular settings
= must be set sccordingly.
Connection mode I — Y TR =)
‘ 5 [
T i e ‘ — [ rome |[ mev |[ mext |[ pimt
Configure detectors and regions
Detector name Detector type Contour
1 |Detectort o prightness Tesheld i
2 |Detector2 & Brightness I IREE] El: (100,00 [2] HE
|
3 Detectrs @ Patten matching Wi contr st pe i (
4 ‘Dehektnm @ Gray [ 200 @ | auto
5 Detektor5 5 prightness TS
[ Detekiors *  Contour 20 E ¥ Auto
|
7 |Detekior? S Contrast i el
20 = Edit contour
[ men  |[ copy |[ Reset || opeete || Deleteal |
(Mode: Config | Name: Simulator | Activejob: 1jJobi | Cydetme: (nfa) | Flash: 9.6k8/— |x‘nv‘nm por @ @ © ® @ @J

Fig. 66: 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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FESTO
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Settings in Scaling tab:

Settings in Angle tab:

Contour application:
Function: Mask
The contours of an object in the search arza are

taught and stored in tha sensor. In Run mode
the sensor searches the position of the best fit
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Fig. 67: 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 78)
Contrast application (Page 76)

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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Fig. 68: Detector Contrast

Settings in tab Contrast:

Parameters Functions

Threshold

. Range of contrast accepted.
min/max

Search region Shape of search region can be set as Rectangle or Circle.

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

4.6.3.5.1 Contrast application
Contrast detector (Page 75)

In the example the presence of a metal contact is checked with a contrast detector.
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Fig. 69: 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.
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Fig. 70: 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.

- B - 100%
38 I

Fig. 71: Contrast examples

Evaluation method Contrast
Pattern bar graph
<10%
|| |
l —
S
<10%
O - |

Fig. 72: Contrast explanation

4.6.3.6 Grey detector
Next topic. Brightness detector (Page 81)
Grey level application (Page 79)

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

FESTO

Parameters [Functions
Grey level

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

Threshold
min/max

Percentage of the area, which must be in the selected grey value range

Search region

Shape of search region can be set as Rectangle or Circle.

Overlay

"None" = no marking, or “Valid pixels

Selects which pixels are to be marked in colour on the screen as an adjustment aid.
” or “Invalid pixels” are marked in the image.

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

applications.

4.6.3.6.2 Grey level application

Grey detector (Page 78)
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relevant.

With the parameter ,Overlay” pixels can be
marked in 2 certain colour a5 an aid to selsct
pixels / ramions

mva = nrav valis inside

O online: ® Offfine [

B cmn| o)

Home || Ae ||

Next | print
Configure detectors and regions
Detector name Detector type Gray
1 Detectort o Brightness raylevel
2 Detector2 o Brightness =0 |12 [3] [2s5 5] B
3 |Detector3 9 Pattem matching
4 Detekiors ° Gy e
P Y I —
[s000 2 [w000 [2] B
Search region Overlay
|Rectangie 2| [aidpels %]
[ men |[ comy |[ Reset || opeete || Deleteal |
Mode: Config | Name: Simulator | Active job: 1]Job1 | Cycle tme: (nfa) | Fash: 5.6k8/—| x:0v:0T:0 bor @ @ © © @ O

Fig. 73: 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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Fle View Options Help
Pogd-gel@e 2 FESTO
— ——— R
setup - e <) | reb [ Resut | statstis |
1 Job | F
— Grey detector E
Alignment ]
Next topic. Brightness datector
[ Detector | Grey level application
I Cutput ] At this detector in the first step the range of
I — sccaptad grey valuss is dsfinsd by sstting the
PN Ta— two limit sliders of paramster "Grey level”.
[ Result |
In the s=cond step the share of the search area
{in %) which must be coverad by pixels vith the |
grey valus insids the definition made in step 1,
‘ is defined vith the parameter "Threshold” to
achieve a positive result.
By the respactive invert function all possible
combinations can be defined, also those where
Trigger /Image update the relevant gray valuss are only st the uppsr or
lower border of the range of values. The position
of the respective brought o dark pixels is not
Trigger relevant.
With the paramater ,Overlsy” pixels can be
marked in a certain colour as an aid to select |-
Connection mode nixels [ reninns. whirh have & arev valie inside [

oni ® off - | |200% | I O R ] ] )
e e [ [z00% e | e : [ Home |[ mev |[ mex |[ et
Configure detectors and regions
Detector name Detector type Gray |
1 Detector1 o Brightness Grajlevel
2 Detector2 @ Brightness o) (2 (2 [ass s
3 |Detector3 @ Pattern matching
4 Detektors @ Gray R,

(o0 % (000 [) M

Search region Overley
[Rectangie 3| [idprels 3]
[ Mew || coy || Reset || peete |[ peleteal |
Made: Config | Mame: Smulator | Activejob: 1libl | Cyde tme: (nfa) | Fizsh: 5.6k8/— |X:0Y.0L0 bor @ @ © © @ O

Fig. 74: 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:

uln

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 screenis 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.

mln

EEEaE B

ull
s Wl

Fig. 75: 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.

mR 8 wE e SREE
oty Eeg !!i!i

Fig. 76: Grey level, example 2

4.6.3.7 Brightness detector
Next topic: Barcode detector. (Page 83)
Brightness application (Page 81)

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

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

Search region Shape of search region can be set as Rectangle or Circle.

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

4.6.3.7.1 Brightness application

The detector Brightness calculates the average value of the grey values of all pixels within the search area.
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" Vision Sensor Configuration Studio - Object [F=EE
File View Options Help

frgd-ge @ 2 FESTO
| setup = K e— —— [Tk | Resut | Statistics |

Job

Brightness detector
Alignment
Next topic: Barcode detector.

Brightness application

This detector determines the average value of
the grey values in the saarch area. With the tvo
limit sliders of the parameter .Thresheld® the
walid range of the brightness mean value is
dafined.

Cutput

IIHI

Result

As soon as the caleulatad average valus is vithin
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 thare are
position deviations from check to check the
S P ke — alignment function must be used.

Settings in tab Brightness:

Single

Trigger

Continuous

Erightness |Range of grey values that are to
min/max__|ba accepte:

- Connection mode - Search Shape of search region can be s=t | |
ok % O ‘ [ Home |[ mev |[ mex |[ et
Detector name Detector bype Brightness
T
1 Detectorl o Brightness Threshold

2 Detector2 @ Brightness e (12 2 (w0 []E

3 |Detector3 9 Pattern matching

4iDEhekmr4 @ Gray FLERELT

5/ Detektors @ Brightness |Rectangle i

New || copy |[ Resst |[ oeete | Deeteal |

lode: Config | Name: Simulator | Active jot

130b1 | Cydetme: (n/z) | Flash: 5.7k8

Fig. 77: 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.

e

" Vision Sensor Config

Fle View Optons Help
fogd-2el@e ? FESTO
 Setup ~ (hep | Resut | statstes |

Brightness detector
Next topic: Barcode detactor.
Brightness application

This detactor determines the average value of
the grey values in the search area. With the o
limit sliders of the parameter .Thresheld® the
valid range of the brightness mean value is
defined.

As s00n as the calculated average valus is vithin
these ta limits the result is positive. The result
walue is standardized to %. The position of the
bright or dark pixels is not relevant. If thare are
pasition deviations fram check to check the
i e e~ alignmant function must be usad.

Settings in tab Brightness:

Single

Trigger

Continuaus

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

| Connection made =

Search Shape of search ragion can be st | |7
C{ookoe 8 S ‘ E] 0% T Home ][ Prev J[ Next ][ Print
Detector name Detector type Brightness
1imemtmr1 @ Brighiness Threshold
2 |Detector2 9 Brightness &) 10 El: wo00 |2 BE
31Dehectnr3 @ Pattem matching
Aiuebekmm 9 Gray SR
5 DetektorS @ Brightness \deanq\e b
vew || cooy || Reset |[ opeete | Dekreal |

Config | Name: Simulator | Active job: 1jJobl | Cyde tme: (nfa) | Flas

Fig. 78: Brightness, application example, negative result.
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The contact is not present within the position searched for; therefore the average value of the 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

- =70

= = 50

30

T

Fig. 79: Brightness, examples

4.6.3.8 Barcode detector.
Next topic: 2D Code detector (Page 91)

Barcode detector, tab Reference string (Page 84)

“. Vision Sensor Configuration Studio - Code M_@éu
File View Options Help

irEd-gell@o 2 FESTO

Setup it Help | Result | Statistics
Job [«]
Barcode detector, tab Code
Detector
Settings in tab Code
Barcode  |[Select here the type of barcode to
ek o read vith the Goda reader.
E r [Max. Length of 2 barcode. If
: Decodad  [oMtents of code are longer than
- - [this valus, the rest vill b= cut off.
12240045 ki 1f more than one code is read by
4 64 She [this detactor, this value has to be
|set for the longest code.
[This setting activates the [~
processing for a check character in
|casa it is part of the code.
T e Barcodes vith check characters are
o leede pdd Check. e.g. Code 35, Codabar, 25
e FRAFACEE  [1ndustrial or 25 Interleaved. If this|
e 2 |setting is not activated, the check
= [ o B o
B = = 5 Min. —
- Connection mode ~ — rumbar of [MInIMU number of codes to be | -]
F 50 s e
e S (e S — [ Home |[ mev |[ mex |[ et

Configure detectors and regions

Detector name Detector type Code | Refstring | Quaity | Lines | Structre |
1| Detector1 @ Barcode Bar code type Decoded string length
|EAn 13 ] [s22 B || Check character

Min. number of codes
Com— R =t
Max. number of codes

£ s

Number of characters

Ne-read string
Polarity

e
Mew || copy |[ Resst |[ oeete | Deeteal | = B

(Mode: Config | Name: Simulator | Actvejob: 1ilebl

| Cycetme: (n/a) | Fiash: u‘siﬁlf.lx:uv:ulzu DDUT @ @ 05 06 @ @JJ

Fig. 80: Detector Barcode, tab Code
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4.6.3.8.1 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
of codes

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

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".

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:

« 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?

4.6.3.8.2 Barcode detector, tab Reference string

Next topic: Barcode detector. (Page 83)

Barcode detector, tab Quality (Page 86)
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Code Ref string | Quality | Lines | Structure

| Ref. string

Ref, string

| Add expression ~ | |Teach ref, string

Fig. 81: 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 )
g or regular expressions.
Add L ;
, Opens a list with examples for regular expressions.
expression
Teach ref. Reads the code under the code reader and takes the contents of this code as a
string reference string. This text can be changed later-.

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

Examples for reference strings specified by regular expressions:

Reference 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)
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[...]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

4.6.3.8.3 Barcode detector, tab Quality
Barcode detector, tab Reference string (Page 84)

Barcode detector, tab Lines (Page 88)

Code | Refsting | Quality | Lines | Structure |

Quality type Threshold
[off =

Quality result type

{
| Numeric

Fig. 82: Detector Barcode, tab Quality

Settings in tab Quality

ik

Parameters |Functions

. lements:
ualit €
Qaramy QI Overall
P ) Q2 not used
Q3 not used

Q4 Minimal Reflectance
Q5 Minimal Edge contrast
Q6 Modulation

Q7 Defects

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 1D Barcodes, the rating of printing quality is combined in a total of eight

Page 86
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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.
"Symbol contrast" is the difference between minimum and maximum reflexion value of
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

LINEAR:

Q4 Decode

Q5 Symbol Contrast

Q6 Minimal Reflectance

Q7 Minimal Edge contrast

Q8 Modulation

Q9 Defects

Q10 Decodability

QI I Additional Requirements

COMPOSITE:

Q12 Decode

QI3 Rap Overall

COMPOSITE RAP:

Q14 Contrast

Q15 Minimal Reflectance

Q16 Minimal Edge Contrast

Q17 Modulation

Q18 Defects
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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 1D 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 1D 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.

4.6.3.8.4 Barcode detector, tab Lines

| Code | Refsting | Qualty | Lines | Stucture |

Minimum size

Maximum size

™ 2oox 3] ) | 15,00pix [+

Crientation

T

_5."."331? =1 |+ Default min. height

Crientation tolerance

C— I |oe 3 ) |s0,00°

Max diff. orientation

T [ww-

Fig. 83: 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

Page 88
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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 . . , . -

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 . . . . .
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.

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

applications.

4.6.3.8.4.1 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?

Contrasts for model and image suitably set? (for model visible in sample)

o Are thresholds set correctly?

o Code size sufficient in the field of view?

o Width of barcode line sufficient?
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4.6.3.8.5 Barcode detector, tab Structure

_Code | Refisting | Quality |

Edge contrast relative

U [o.05
Edge contrast absolute
o 5,00
Number scanlines )
o
Min. ident. scanlines
([ [,

- ——
Lines Structure |

Start- [ Stop pattern

=] Tolerant ==
Slanted
o —
-] | off S
Quiet zone
= |of i

Fig. 84: 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
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

Min. ident. scanlines

Minimal number of identical scanlines for a decoding of a code symbol to be
accepted. If this parameter is not set (has a value of 0) a bar code is considered
decoded with the first scanline, which was successfully decoded. Increasing
this parameter to 2 or more is useful to avoid wrong readings. Typical values:
[0,2,3,...]; Default: 0

Start- / Stop pattern

Set searching criteria for a start or stop pattern to 'tolerant’ or 'accurate’.
"Tolerant' 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'

Slanted

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
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'Off'

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:

Quiet zone

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

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
detecting only part of a bar code, while still allowing to read bar codes with

4.6.3.9 2D Code detector

4.6.3.9.1 2D Code detector, tab Code
Next topic:

2D Code detector, tab Ref. String (Page 93)

" Vision Sensor Confiquration Studio - Code Reader 1 _1 =
Fie View Options Help
fogd-sell@p ? FESTO
— SR
Setup Help | Resut | Stastics |
[ Job J £
—_— fons
‘ T | Symbol Select here the type of code to be
. ype read vith the Cods raader.
I Output | Max. Length of a barcods, If the
) lcontents of code are langer, the
—— Code rest uill ba cut off. I mora than o
Benit J length ane code is read by this detectar,
this value has to be set for the
longest cods
i, ar of [Minimum aumber of codes tabe | |
read inside tha saarch area.
Maximum number of codes to be
Max. read inside the search area. If this
number of |valus is sst higher than necessary,
codes the reading time may increase
Trigger/Image update slightly.
Reset parametars are for setting
the code reading parameters back
Trigaer to the dafault state bafora
= lteaching. There cen be selected
'standard", "enhanced” and
" masximum”. ‘Standsrd” is sstting | ||
Connection mode: the default parameters in a vay b
e ® Offine =]+ s floes fll > ol ) )
i it Tl ) — | Home | l Prev | | Next J | Print
Configure detectors and regions
Detector name Detector type Code | Refsting | Quaity | Advanced | Symbols | Modues | Miscelaneous |
1 Detectort ¢ Barcode e et
2 Detektor2 9 Datacode ECC200 * rr——
s | Reset -~
Teach
Vi, number of codes Ma. number of codes [ Teahiieal |
[1 3| [ s =
[ mew J[ coy | Reset |[ opelete |[ Dekteal | |
Mode: Config | Mame: Simulator | Active job: 1]Job1 | Cyde time: (nfa) Flash: 0.5kB/—| |X:0Y:0L:0 or @ @@ & © @& O
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Fig. 85: Detector 2D Code, tab Code

Settings in tab Code

Parameters |Functions

Symbol .
t;lpe Select here the type of code to be read with the Code reader.
Code Max. Length of a barcode. If the contents of code are longer, the rest will be cut off. If
length more 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
number of Maximum number of codes to be read inside the search area. If this value is set higher than
u 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

Teach: the region of interest is searched for codes. If a code was found the parameters are
Initial teach [set for this code. After successful teaching, the code will be marked with a green frame.

/ After teaching a code the code reader will search in "run"-mode only for this type of code.
Additive 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:

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

Robust detection:

« Search zone for position (yellow frame) sufficiently large?
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o Contrasts for model and image suitably set? (for model visible in sample
o Are thresholds set correctly?
4.6.3.9.2 2D Code detector, tab Ref. String

2D Code detector (Page 91)Barcode detector. (Page 83)

Barcode detector, tab Quality (Page 86)

'_ Code Ref. String | Cuality ]_ Advanced ]_ Symbols ]_ Modules _Miscellaneous l
Cormpare skring
off =
Ref. skring Add expression
i Teach ref, string
T = - —
(nfa) | Flash: 0.4K8 /- | |®DY¥:01:0 | oo @ @ Q@ 9@ 9

Fig. 86: 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 stri This text or regular expression is taken for verification. Here can be entered characters
ef. strin .
g or regular expressions.
Add L :
. 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
string reference string. This text can be changed later.

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

Reference string  [Hit Example for hit
123 String containing 123 01234

\A123 String beginning with 123 1234

123\Z String ending by 123 0123

\A123\Z String matching exactly 123 123

[123] String containing one of the characters 33
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[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)

4.6.3.9.3 2D Code detector, tab Quality
2D Code detector, tab Ref. String (Page 93)

2D Code detector, tab Advanced (Page 96)

| code Ref, String | Quality Advanced Symbols Modules Miscellaneous
|

Quality tvpe || Threshald -

Off =

[ v E] | Overall qualicy

Quality result type

Murneric o

4F

(nfa) .|..F!as_h_: D.4k8 (- [xovoro | oot 9 Q@ Q@ Q@ 9 Q

Fig. 87: Detector 2D Code, tab Quality

Settings in tab Quality

Parameters [Functions

Quality Quality parameters are additional information for rating the printing quality of the code.
param. There are two different standards: AIM DPM-[-2006 and ISO/IEC 15415. Quality

Page 94
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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.

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-[-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 AIM consist of one value more than quality parameters
according to ISO/IEC |5415. 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
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the required grey value conditions if the ,,mean light* value is between 70% and 86%
(0.70to 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

4.6.3.9.4 2D Code detector, tab Advanced
2D Code detector, tab Quality (Page 94)

2D Code detector, tab Symbols (Page 96)

Code Ref. String Quality | Advanced Symbiols Modules Miscellaneous
| i

Contrast min, Polarity
(N R S L 2
Slank max. Mirrared

) |soor |7 |any

L3

) e osli- [xovers ([ O @ @ @ QO O

Fig. 88: Detector 2D Code, tab Advanced

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.

4.6.3.9.5 2D Code detector, tab Symbols
2D Code detector, tab Advanced (Page 96)

2D Code detector, tab Modules (Page 97)
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[ Code ], Ref. string
Symbaol size
i' -

Row

(o i [ [ [

Caolumn

= |51 [«] |'.,71 |2

] Quality | Advanced Symbols | Modules ] Miscellaneous ],

| — T S

Fig. 89: Detector 2D Code, tab Symbols

Settings in tab Symbols

FESTO

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.

4.6.3.9.6 2D Code detector, tab Modules

2D Code detector, tab Symbols (Page 96)

2D Code detector, tab Miscellaneous (Page 98)

Code ] Ref. String ] Cuality ] Advanced ] Symbols | Modules | Miscellaneaus ]

Module size

Module width

Madule aspect

| — | TS R R O | s | RS R ER S
M [ | [ B0 [z [

(10 2] |40 [&]

Madule row gap

Module column gap

L T e e I I I

Fig. 90: 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).
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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

4.6.3.9.7 2D Code detector, tab Miscellaneous

2D Code detector, tab Modules (Page 97)

Code ] Ref. String ] ; Quality ] Advanced ] ; Svmbals ] Modules __! Miscellaneous

\ersion
i e [
Model type Shape Model robustness Model grid
Ay - Ay 5 | | Low =t Any =
Strick model Position patkern Find pattern tolerance
Yes = 3 & |Low =

(nja) | Flash: D4k [ | x:502v:4231:225| ot @ 9@ 9@ Q@ 9

Fig. 91: Detector 2D Code, tab Miscellaneous

Settings in tab Miscellaneous

Parameters |Function

Version Only QR-Code: Minimum symbol version to be read: [|I. .. 40]

Model type Only QR-Code: Type of the QR Code model specification: |, 2,0

Only ECC200 and QR-Code: Possible restrictions concerning the module shape

h
Shape (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 .
Fobustness small module sizes. Additionally, in that case the minimum module size should also be

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 ) T
set to "Yes", all codes outside the parameter range will be ignored.
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Position
pattern

Only QR-Code: Number of position detection patterns that have to be visible for
readinga 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.

4.6.4 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 Vision Sensor.

1/O mapping (Page 99)

Output signals (Digital outputs / Logic) (Page 104)

Interfaces (Page 106)

Timing, Digital outputs (Page 107)

Telegram, Data output (Page | 12)

4.6.4.1 /0 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).
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" Vision Sensor Confiquration Studio - Objedj

==y

. T

File View Options Help
pPogd-gel@e 2
Setup —
[ b J
[ migoment |
[ petecwr |
[ owpm |
[ Result |

\

Trigaer fimage update
Trigger

- FESTO

e —
Hep | Resut | Statistics |

Connection mode

Functions of inputs u
Function [Description -
H/W Hardvare Trigger (only on pin 03 WH
Triggsr |svailzble)
Enable or disable trigger signals
Ensble  |linput naeds = minimum signal
Triggsr  [length of 2ms before raising trigger
signal).
355 1 __n [10b change by pulses on one input
[Teaching of all detectors and
Teach slignment. Rising edge on this input
temp./ |and trigger start teaching.
parm.  [Temporary: storage in RAM,
permanent: storage in flash.
Job Pin_[1ob change by binary bit pattern. Up
X', binary |to 5 inputs can be used to select up
coded to 32 jobs. PIN1 = LSB
o
function, |no function, not used
Functions vihich are used already are displayed | ¥

®) oOffiine

Onling:

| Y S|

< J[Pav J[_> | [4]r0

| Home || pev |[ net |[ it

1fOmapping | Digital output | Interfaces | Timing | Telegram |

| Cydetme: (n/z)

Mode: Config | Name: Simulator | Activejob: 1lJobl

Configure output

Pin / color Input  Output | Function Unique function
03WH v (W Trigger =

09T & (o function fundefined | 3

12RDBU (A) v [Ejector [Result 3

09RD v Result

078K (B) 4 [Result 4

086GY () 4 [Result 3

| Flash: 5.7k8/— |X:0Y:01:0

Reset |
or @ @

05 06

® O

Fig. 92: Output, /O Mapping

4.6.4.1.1 Functions of inputs

Function |Description

H/W Trigger

Hardware Trigger (only on pin 03 WH available)

Enable

Trigger raising trigger signal).

Enable or disable trigger signals (input needs a minimum signal length of 2ms before

Jobl...n Job change by pulses on on

e input

Teach temp. /
perm.

Teaching of all detectors and alignment. Rising edge on this input and trigger start
teaching. Temporary: storage in RAM, permanent: storage in flash.

Job Pin "X,

binary coded |=LSB

Job change by binary bit pattern. Up to 5 inputs can be used to select up to 32 jobs. PINI

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.

1fOmapping | Digital output | Interfaces | Timing | Telegram |

Pin / color Input  Output  Function Unigue function
03WH v [ Hfw Trigger =] H

10VT 4 no function / undefined

12RDBU (A) v

p— = Enable Trigger

078K (E) v Job Lor 2

086GY (©) 4 T

Teach temporary
Teach permanent
Job snitch (Bit1)
Job switch (Bit2)

Mode: Config | Mame: Simulator | Active job: 1fcb1 Job switch (Bit3) ydle time: (n/a)
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Fig. 93: Output, Inputs

4.6.4.1.2 Functions of outputs

Function Description

Eiector Dedicated ejector output, maximum load 100mA (all other outputs 50 mA), only on pin
] |2 RDBU available. (corresponds LED "A")

Result Result output, every result output can be covered with a detector result or a logical

expression.

Acknowledge

Can be used to get a confirmation after successful job change via digital I/O (,,Job I..n" or
,,Job Pin X, binary coded"). Rising edge indicates successful job change; high level is reset

job change , , ) ,
I 3 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
undefined

1Omapping | Digital output | Interfaces | Timing | Telegram |

Pin | color
03WH
0V
12RDBU (4)
09RD
078K (8)
08GY ()

Mode: Config | Name: Simulator | Activejob: 1[Job1 Cyde tme: {nfa) Flash: 0.2kB f— [X:0¥:0L:0 ot @ @ QO Q9

Input

<

v

Output  Function

EUCUEEY

Reset

Fig. 94: Output, 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.

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:

e inactive

« enable/disable
« loadJob (binary coded)

e loadjob | ...n

« teach temporarily

« teach permanently

Description of different cases with a signal diagram.
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4.6.4.2.1 Input: "Trigger enable"

For enable (high) or disable (low) of trigger input.

Trigger signal, with min.
Impulse length, typ.
>=5 [ms]

T I
Ready | H I

Input X
Enable/Disable I
Trigger

Trigger signal, ignored
=> Input X = disable

Enable Disable

Fig. 95: 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 |- 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 |0ms 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 “|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. A high level causes evaluation according to job 2; a low level produces evaluation
according to job I.

Differences between binary switching and Job | or 2:

By usage of binary job switch the desired job number must be represented binary coded via the selected
inputs. Therefore in this mode to switch between 2 jobs minimum 2 inputs are 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.
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FESTO

I

Trigger

! Time for

¢ 70D change >
Ready

i
Pin's X
binary coded )(
Output X
job change
confirm

@ 20 mi

Fig. 96: Input timing, Job change via Binary / Job | or 2

4.6.4.2.3 Input: Job I ... 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 “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.

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]

Trigger /I I

(

Ready \4

confirm

! Duration job
l‘—lmpulse coum—.‘ml_’.
1

Input X e

(Job 1..N)

Typ. 20 ms / 20 m:
Output X
job change

Fig. 97: Input timing, Job | ...n

Attention!

At Job switch please take care of the following:

- All Jobs must have the same setting for job change

- All Jobs must be in triggered mode

- Ready signal must be high when trigger sequence starts
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For re-teaching samples of all detectors and if necessary alignment tracking 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]

Al [

Trigger Normal trigger, no teach Teaching
ma ~ | | |
Time for i
@ Evaluation ea‘?eﬁgna —— Duration teaching =———fp
Input X

Teach temp./
perm.

s [

Teach signal, minimum
impluse lenght 10 ms.

Fig. 98: Input timing, Teach

Attention!

The functions Job | or 2, Job | ... n or teach temp. /perm. can only be used in trigger mode

4.6.4.3 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.

IfOmepping | Digital output | Interfaces | Tming | Telegram |

Outputs LED Invert NOT Logic  Logical expression
1 |overal job result ° &
2|12 R08U (4)
3|08 RD
4|07 8K (8)
5|08 GY (€

@ Standard

¢ oo e

&
&
&
&

Extended

Mode: Config | Name: Simulator | Active job: 1]Job1 Cycle time: (/a) Flash: 0.2k8/— X:0Y:0L0

Fig. 99: Output, tab digital output
Description of different cases with a signal diagram.

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

oot @ Q@ ) @ 9

Parameter [Function

Overall job

re\s/i'I? I° No physical output, effects recorder, statistics and archiving functions

Invert Invert total result for this pin (output)

Mode Standard: combine several detectors by logical expressions like AND (&) / OR (|) / NOT
(!) to one logical expression.

Page 104
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: Free edit of logical expression.

NOT Select: operator NOT (!)

Logic Select: operator AND (&) / OR (|)

All active detectors are shown in this list depending from number of detectors. These

DI-D.. . . ;
can 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 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
« 1((!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)
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o ""for NOT
Examples:

Logical expressions of any complexity can be created, e.g.:

. (DI&D2)|(D3&D4)
. |((D1|D2)&(D3|D4))

« (D1|D2)&(D3|D4)&(D5|Dé6)
etc.

4.6.4.4 Interfaces

In this tab you select and activate the digital inputs/outputs used and the interfaces for data output

Configure output

omappng | Digtaloutput | Interfaces | Tming | Telegram |

Name Setting 1 Setting 2
1/ Internal 1/0 3
2 |Serial RS422

Mode: Mame: Simulator | Active job: 1lJob1 Cyde time: (n/a) Flash: 0.3k8 [~ |X:0V:0 10 jpor @ @ @ @ @ Q@

Fig. 100: Output, tab Interfaces

Parameters [Functions

Internal /O [Selection of 1/O-type: PNP or NPN

RS 422 (baud

rate) RS422 for data output with choice of data transmission rate

Ethernet TCP/IP for data output. Sensor is a socket server. There are used two ports
Ethernet which can be defined by the user. Default is port 2006 (IN) for commands to sensor and
port 2005 (OUT) for data transfer.

Ethernet/IP  |Field bus Ethernet/IP for data output

Profinet Field bus Profinet for data output, PLC communication

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).
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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

| Nfomapping | Digitaloutput | Interfaces | Timing | Telagram |

Trigger Digital cikput

Delay Delay Ejector j resul delay Signaling Valil duration

oms * none 2] [oms =l [ change on resut il s 2!

Mods: | Wame: | Activejob: 1]Jobt | Cycetime: (nfa) | Flash: 0.6 kB /40,3 MB }x:zezv:wsl:zss i @ @ @ Q@ Q@ QO

Fig. 101: Output, tab Timing

Parameters |Functions

Trigger delay  |Time between trigger and start of image recording in ms

Digital outputs [All outputs can be delayed or only the ejector output.

Time between trigger and connection of result level at the signal outputs. Includes

Ejector Co
evaluation time.
Reset signal 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:

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:

o “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 on trigger”
The output is set to “inactive” (in operating mode PNP = low) with the next trigger. Typical use at
operation with a PLC.

o “Valid duration”
The output changes back to inactive after the "Valid" duration time setting here in ms. typical use with
e.g. pneumatic ejectors.
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S. Vision Sensor Configuration Studio/Output/Timing/Signalling
READY AND VALID

« 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)
« Consequence of Trigger = high: Ready = low, and Valid = low

« After the Vision Sensor 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 m m

Ready F F P(
Trigger ¢ Evaluation > Evaluation

delay
Output

delay

Min. job time

Valid 77 Vi
Output X

Ejector X

Fig. 102: 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
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« Rising edge at Trigger input (Pin03 WH)

« Consequence of Trigger = high: Ready = low, Valid = low, all defined result outputs = low (Signalling =
Change on trigger)

« 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)

Trigger I: F

Ready IK ’; F

Trigger Evaluation s ) ‘ Evaluation
delay Il i |

Output |

delay

Min. job time |

Valid

Qutput

Ejector ‘

Fig. 103: 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.

« 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.

o 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.
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Trigger I: F

Ready |l F P

Trigger < Evaluation > ! Evaluation
delay ‘

Output I

delay | /I |

Min. job time / I I

Valid

Output Y

Ejector ejector, delayed
1 >
Qutput duration

Fig. 104: 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 Vision Sensor independent
from the later setting of the other outputs, is now already available for the next evaluation task..

Trigger I: F
Ready |l E l‘
T
Trigger Evaluation » ) ! Evaluation
delay o " i
Output !
delay I A
Min. job time ” ( !

Output

Ejector

Valid j \Al—‘
‘ X_
X

Fig. 105: Figure 142; Output timing, Result delay for all outputs.
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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 m | m
Ready |‘ F |‘
Trigger » Evaluation ;) i Evaluation
delay I > <
Output
delay
Min. job time |
Valid j [ ‘
Output I
Ejector
—>
| Output |
duration:
Fig. 106: 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.

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.
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Trigger l\_| 1 !\_l
- ¥ e
Trigger i Evaluation ;: { : Evaluation
delay ! | i
Output ! | g / !
delay i | | |
Min. job time | 1 / 3
Valid j I j
Output _l l ‘
Ejector _| i ‘

I

Fig. 107: 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 Vision Sensor 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

doy nn nf
Output i | = ;
delay

Min. job time ﬂ? H |_|1 j"

Valid

Output

Ejector

Fig. 108: Output timing, Multiple Result delay, ejector

4.6.4.6 Telegram, Data output
Serial Communication ASCII (Page 217)
Serial communication BINARY (Page 232)
EtherNet/IP Assembly Request (Page 247)
EtherNet/IP Assembly Response (Page 248)

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.
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Configure output

I/omapping | Digialoutput | Interfaces | Timng | Telegram

Binary s|  stat

Trailer
Separator

End of Telagram
| Savetafie | Selected Fields
[ Reset Detector result

Exerution time:

Payload

o

Active Detector  value Min. length

1] v ligrment D Select..

W

ANST &

Data length Status

<
=

Digital autputs Logical outpts

Active job no. Checksum Down

Mode: | hiame:

| Activejob: 1]Jobl | Cycletime: (nfa) | Flash: O.6KE/403ME | | X:264 Yi404 1:255 i @ @ Q@ Q@ QO 9

Fig. 109: Output,

tab Telegram

Parameters |[Functions

Binary / ASCII |Output data in Binary- (Hex) or ASCII- format.
Exportation of file format with current results as .csv.

Save to file Detailed file format of the free defined output string as .csv file with: Byte position (start
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's

tandard 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 ASCII)
. 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 (ASCII 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 ASCII mode only, output
selectable in ANSI or Hexa Decimal)

Selected fields

Shows which of the following checkboxes are activated.

.... further standard to data string: ,,Payload*
content, like e.g. “Selected |Sequence: Selected fields, Data length, Status, Detector result, Digital
fields, Data length” ff. 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

"+": Insert new entry

"-": Delete marked entry

"Up", "Down": Displace marked entry
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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 “+”’)

Paylonad

Active Detector ¥alue Min. length +

1 ¥ Alignment Detectar ' | i}

Detectarl
Detectar2

S kE | 40.3 ME ‘X:EI‘.":DI:D “.;-DOLIT 9 9 9 9 QO Q

Fig. 1 10: 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. Define the minimum length of the Value box; if the actual length is smaller than that specified,
length the box s filled with spaces (ASCII) or zeros (binary)

4.6.4.6.1 Possibilities of data output of Vision Sensor (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 Dataa “ TCP/IP socket client” (PC,
PLC, ....) must establish a (socket-) connection (active) to the sensor.

4.6.4.6.1.2 PC-Archiving (Vision Sensor Visualisation Studio)

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)
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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 .csv file.

* 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:
Vision Sensor is always tcp/ip (socket-) server.
Vision Sensor sensor opens always two (socket-) communication ports (default: 2005 + 2006).

e 2005 = Data port for sending of numerical results.

¢ 2006 = Command port for receiving of commands.
At a time only one (socket-) client (PC or PLC) can be connected to a port.

Recommendations:
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FESTO

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 Vision Sensor are used Ethernet should be preferred.

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 Configuration Studio - Object o@] % |
File View Options Help -
fogd-deld P _FESTO
Setup 5 Help | Result | Statistics statisties |
—— 1
Param. —
i Alignment | results  |Detector type |Function
[ Detector | . :::E;::rameter
_ - (datactad = gra=n,
L Output | not detected = red)
| Result | score 1|, [D:ng[?ri:.:ca of
----- n pattern found with | ||
pattern taught
e R
S O s
Trigger/Image update Posiion (centre point] | |
Deviation of
Delta X, | Contour coordinates found
T Daltz ¥ ::rtuau\;ghht position /
Position Pns\tlnﬂ found
Connecton made be checic [Fontour el i
Online ® Offine (] [me 1] | < || Pav || > 7 [/ = 3
Cniine Offir =) (= L+ —_— e | home || prev || mext || Pprint
Results/ statistics
Results Statistics
Detector Score  Time Detector type Count 12 \_ Reset
+ ST P REEEE, rossnx [swap|posteny [snsen s e
2 | Detector2 @ 929 nfa Brightness = = —
Deltz pos.X | -18.1px Delta pos.Y |-32.7px Mo
execution tme il
Maximum
Angle 0.8° Delta angle |0.8° execution time nfa
— Average
[ [r] execution time rfa
Mode: Config | Name: Simuistor | Active job: 2]Job1 Cyde tme: (/) Fiash: 2.1k8/ — [x:0¥:01:0 or @ @ & © @& O
Fig. 1 1 I: Result
Param. results .
. Detector type | Function
displayed
Part / parameter detected
Result all
(detected = green, not detected = red)
Degree of concordance of pattern found with pattern
Score | ..n all
taught
Execution time all Cycle time for an evaluation in ms
Contour, Pattern
Position X, Position Y o Coordinates of parameter found (centre point)
Matching
Delta X, Delta Y Contour, Pattern | Deviation of coordinates found to taught position /
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Matching through alignment

Contour, Pattern

Position check Matching

Position found within the defined position frame

Contour, Pattern

Angle ] Orientation (absolute angle) of parameter found
g Matching ( gle) of p
Contour, Pattern | Angle deviation between parameter taught and parameter
Delta angle .
Matching found
Scale Contour Scale of contour found in contrast to taught contour.

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.

4.6.6 Start sensor

This function sets the sensor to run mode and executes the job.
Image display (Page 126)

Result (Page 116)

Statistics (Page 131)

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.
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“." Vision Sensor Configuration Studio - Object
Fle View Optons Help
fogd-zm8ll@o ? FESTO
Setho Hep | Resut | statistcs |
Fig.: Result
Param.
results Detector tvpe |Function
Part / parameter
Result Result all detected -
(detected = green,
S not detected = red)
e Degre of
Score 1 i [concer dance of
pattern found with
pattern taught
time all I~
Trigger /Image update
Position
e rs
Troger Single L Positiot Contour
g Continuous i L
Devia of
Delta X, Contour coordinates found =
Connection mode Delta ¥ i to tauaht oosition / | [
— 1 — < Play
3 Offin = r
RIS Offlee =8 o |6 Home || Prev Next Print
Results/ statistics
Results Statistics
Detector Score  Time Detector type Count 4867 [ Reset
A|AlignmentDe... @ 97.3 21ms Contour alignme.
X: i Posi Y . o)
1Detectorst @ 846  Oms Brightness PositonX {319.6px ostion ¥ [239.4px f2s 9 0.00%
2 |Detector2 9 53.7 Oms Brightness Fail 4387 100.00%
Delta pos.X | -0.4px Delta pos.Y | -0.6 px
execution time o=
Maximum
Angle 0.2° Delta angle |0.2® execution time q6ms
= . Average
K| I | I execution time i
Mode: Run | Name: FESTO | Active job: 1jobl Cyde time: 44ms Flash: 13.2kB /40.3MB| |X:0 :01:0 oot B @ B o @ O

Fig. 1 12: Start sensor

4.6.7 Further topics of Vision Sensor Configuration Studio
Trigger settings (Page | 18)

Switching between online and offline mode (Page |19)

Simulation of jobs (offline mode) (Page 119)

Creating filmstrips (Page 120)

Image recorder (Page 128)

Displays in image window (Page 124)

Search and parameter zones (Page 124)

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

F 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:
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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, 2 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

Fig. 113: 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 124)
Creating filmstrips (Page 120)

Information:
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« Several films are available in Vision Sensor Configuration Studio when delivered.

¢ Further methods for image acquisition: Image recorder (Page 128)

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)

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 Name I:! A
— A
L Sensor Image1l
2 |sensor Image2 | .
3 [Sensor Image3 U
4 |Sensor Image4 — ' f
v | a
5 |Sensor Images | - -
6 |Sensor Images |
S L - Imana? E2 v |
‘ 5 [ ) L
| Load | Delete | | Delete all ‘ | Load fimstrip ] | Save filmstrip | W
Cancel ! [ ok |
Fig. | 14: Filmstrip

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.
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.
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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 Change order of images: The marked image is moved up/down one place or is moved to
"> >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

I t

mpor 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. I15: 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.

4.6.7.4.4.2 Image section and enlargement:

E| | 1009 - ] E|

Fig. 1 16: Zoom

You can select the required image section using the buttons or drop-down menu under the display
window

Vision Sensor SBSI-EN, 1503a - 06.07.2015 Page 121




FES I U Vision Sensor User manual

4.6.7.4.4.3 Graphical display of results

You can active or deactivate the following graphics in the View menu:

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)

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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o

- Images from recorder l oo
Date | 16/06/2015 Recorded time | 10,44, 13.000 Images | 1 /10 Q@
I Previous | | Next Save Save all . Close

Fig. I17: Image recorder

FESTO

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:

(max. 10) are displayed in the counter under the display window.

480 pixels (VGA).

Sensor Visualisation Studio.

current image in the file menu, instead of using the recorder.

Images will get a time stamp when loading them from Vision Sensor.

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.

Vision Sensor SBSI-EN, 1503a - 06.07.2015

The running number of the selected image and the total number of images recorded on the sensor
During storage, the images are deposited in bitmap format (extension .bmp) with a resolution of 640 x
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

If you only want to record a single image with or without overlay, you can use the function save

Loading images from the sensor on to the PC deletes data on the sensor. If the recorder window is
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4.6.7.6 Displays in image window

4.6.7.6.1 Controlling image reproduction

=1 (&)

Fig. I 18: 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. 119: 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. 120: 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.

4.7 Vision Sensor — 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 126)

Result (Page 131)

Statistics (Page 131)

Changing active job (Page 132)

Upload (Page 134)

Commands / Freeze image (Page 128)

Image recorder (Page 128)

Archiving test results and images (Page 130)

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
(SuperVision Sensor 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 Image transmission in job settings (Parameters for image transmission (Page 54) in Vision
Sensor Configuration Studio) program:

o Image transmission active: The current image along with the frames for the defined search, parameter
and position zones and parameters found are displayed.

 Image transmission inactive: Only the frames for the defined search, parameter and position zones and
parameters found are displayed (current image is not displayed).
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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 Vision Sensor

.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.

Fi o - !
Fesult archiving ]
Archiving
Path for archiving
Path | 17 12, 3\data'\Code reader/Images :]
Settings
Automatic Start

Archive Images Circularly

+| Limitation (max.) I_1|:|MB i:—J
Type of images i.ﬁ.ll images = i
Image Mumeric results
Additional csv file {numeric results)
Overlays
Storage mode
Bargraphs iCunﬁgurEd = |
| Ok ] | Cancel |
—

Fig. 121: Vision Sensor Visualisation Studio

Except the archiving all functions of Vision Sensor Visualisation Studio are available also in the module
Vision Sensor Configuration Studio.
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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 ona
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 oo
Date | 16/06/2015 Recorded time | 10,44, 13.000 Images | 1 /10 Q@
I Previous | | Next Save Save all . Close

Fig. 122: Image recorder

FESTO

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:

(max. 10) are displayed in the counter under the display window.

480 pixels (VGA).

Sensor Visualisation Studio.

current image in the file menu, instead of using the recorder.

Images will get a time stamp when loading them from Vision Sensor.

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.
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The running number of the selected image and the total number of images recorded on the sensor
During storage, the images are deposited in bitmap format (extension .bmp) with a resolution of 640 x
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

If you only want to record a single image with or without overlay, you can use the function save

Loading images from the sensor on to the PC deletes data on the sensor. If the recorder window is
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4.7.4 Archiving test results and images

Vision Sensor User manual

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:

i ¥ 1
" Result archiving [@ “I

Archiving
Path for archiving

Setiings
Automatic Start

Archive Images Circularly

Path |, 17 12.3\data\Code reader /Images :]

+| Limitation {masx.) | 10MB

Type of images | Al images

Image Mumeric results
Additional csv file {numeric results)
Cverlays
Storage mode
Bargraphs | Configured = |

Ok I | Cancel

Fig. 123: 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, . , . , P :
Archive Activates cyclic overwriting of oldest images if limitation of storage is reached.
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image
circularly

Settings,
Limitation

(max.)

In this drop-down menu it is possible to specify which images (all images or only
good or bad images) are to be stored.

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" *1) 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"
Bad parts Number of inspections with result "Error"
Min./max./mean execution time Min./max./mean execution time for evaluation in ms

All statistic values can be reset to zero with the "Reset" button.

You can archive inspection results and statistical evaluations including selected graphics in the 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
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available from the sensor.
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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:

Conmmands

Freeze

@ Current image

Detector
| Alignment
Detector

1 |Detectort °

Next inmage ?

Next Failed image
2 Detector2 °

Zoom || Rec. images

Result | Skatistics | Jobselect | Job upload |

Result

Score  Executior Detector bype

Scare horz,

18.4 3 Edge detector

W8 0 Brightness

%98 0 Brightness

Delta pos.X |00

archiving | (a]

I D]

Position %

|28.4 | score vert, |18.4

| 2815 | Positian ¥ | 1375

| Delta pos.¥ 0.0

Mods: Run | IP address: 192,166.60,199 | Mame:

| Active job: 2[Job2 | Cycletime: 22ms

[ ] o 9 9 9 @ o

Fig. 124: Vision Sensor Visualisation Studio, Result

Param. results

Detector type

Function

displayed
Part / parameter detected
Result all
(detected = green, not detected = red)
Degree of concordance of pattern found with pattern
Score | ..n all
taught
Execution time all Cycle time for an evaluation in ms

Position X,
Position Y

Contour, Pattern
Matching

Coordinates of parameter found (centre point)

Delta X, DeltaY

Contour, Pattern
Matching

Deviation of coordinates found to taught position /
through alignment

Position check

Contour, Pattern
Matching

Position found within the defined position frame

Contour, Pattern

Angle Orientation (absolute angle) of parameter found
& Matching ( gle) of p
Contour, Pattern Angle deviation between parameter taught and
Delta angle ]
Matching parameter found
Scale Contour Scale of contour found in contrast to taught contour.

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.
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The use of functions which stop an active sensor may require password entry (User group user, see user

administration).

Password levels

All user
I
Vision Sensor
Device Manager

| Passw: Admin |

Vision Sensor Vision Sensor
Visualisation Studio Configuration Studio
- Images and results - All parameter settings

:

Passw: User

l

- Job upload
- Record images

Fig. 125: Password levels

[ Commands " Resuk | statistics | Jobselect | Job upload |

Freeze Avalable jobs on sensor

@ Current image Name
13081 Job Authar 20.03.2012 21.03.2012

Z!Jabz Job Authar 20.03.2012 21.03.2012

Description Author Created Changed

Next image

Next Failed image

il I | e
Mode: Run | IP address: 192,168.60.199 | Mame: | Active job: 2[Job2 | Cycletime: 22ms ‘ @ QO 9O QO QO Q9

Fig. 126: 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 resuilt.

« Ready and Valid: Ready and Valid show at Job change and at change of operation mode from Run to
Config, that the Vision Sensor is not ready and that results are not valid. (Low level)
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4.7.8 Upload

You can load new jobs or entire job sets from the PC to the sensor memory in the Upload tab. The

available jobs and job sets are displayed in the selection list.

Vision Sensor User manual

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

Freeze

@ Current image
Next image

Next Failed image

| Resub | Skatistics | Johselect | Jobupload |

Available jobsats in: .[DatajTobsst

Name:

Created

Changed

1| 3obset_1.job
2| Jobset_2.job
3 | Test2.job
4 [rest1.job

28.02.2012
28.02.2012
12.03.2012
05.03.2012

28.02.2012
28.02.2002
12.03.2012
05.03.2012

Upload

| Made: Run | 1P address: 192,168,60.199 | Name;

| Active jobi 2|Job2 | Cycle time: 22ms

[

Q 0 0 0 90 9|

Fig. 127: Vision Sensor Visualisation Studio, Job set upload

Information:

o Ajob set consists of one or several jobs which are simultaneously stored in the sensor or on the hard

disk.

o 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.

o 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 Vision Sensor is able to communicate and exchange data via different communication channels with a
PLC or aPC. It’s possible to send data on request or cyclical from the Vision Sensor to a PLC/PC. But the
PLC/PC can also actively communicate with the Vision Sensor, 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

A complete overview about all available telegrams you find in chapter Serial Communication ASCII (Page
217) ff.

In the following pages the function and the according settings how to use the different possibilities to
communicate with a Vision Sensor 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 Vision Sensor 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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Job
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Result
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| ek | Result | statistics

Interfaces

In this tab you select and activate the digital
inputs/outputs used and the intsrfacas for data
output:

Fig.: Output, tab Interfaces

Tnternal 1/0 |Selection of 1/O-type: PRP ar NPR
RS 422 RS422 for data output with choice
i fiage undeie (baud rate) |of data
External I/0]
v e MOHot available
Trigger Ethernet TCR/IP for data output.
Continuous — Sensor is 3 socket server. There
- are used two ports which can be
i Ethernet defined by the user. Default is port| [
Connection mode &1 e e S TR R
: [+ i
Ol P oe : Home |[ pev  |[ nex |[ et
Configure output
1/Omapping | Digitaloutput | Interfaces | Timing | Telegram |
Name Setting 1 Setting 2 Setting 3 Logical outputs  Enable
1| Internal 1/0 PP = |
4 Ethernet [ ma006 [# (oubz00s [} lo E]Ed
5 | EtherNet/TP (o =)
6 |Frofinet

Mode: Config | Mame: Simulator | Activejob: 1llobl

| Cydle tme:

(nfa)

Fig. 128: Data output, Ethernet

| Fizsh: 5.7k8/— |X:0Y.0L0 por @ @ @

)

08

_®.,J

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:

Start:,,010“

[ ]

¢ Overall result of detector |
o 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

Ifomspping | Digital output lr\te_quces.] Timing | Telegram
Start o0 | Paykoad
Trailer
= | Active Detector  Yalue Min. length +
' ‘ ' —
End of Telegram | st =

Save to file

[ selected fields || Datalength [ status

|| Detector result || Digital outputs | Logical autputs

|| Execution time: || Active job no. | Checksum

Up
Down

‘ Mode: | hiame: | mctivejob: 2l30b2 | Cycletime: (nfa)

| Flash: 2.3ke/40.3MB ‘ ‘x:uv:u]:u

|or @ @ @ @ 90 Q|

Fig. 129: Data output, configuration of output data

Step 3:
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After starting the Ethernet tool ,,Hercules* the tab ,, TCP-Client* must be selected to communicate via

Ethernet with the socket- server Vision Sensor.

92-Hercules SETUP utility by HW-group.com

UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data

=10l

~ Send

— TCP
Maduls [P Fart

| |
Fing | # LConnect |

i~ TEA authorizatio
TE& key

1 |01020304 3 [0S040B0C
2 |0S060708 4 [ODOEOF1D

Authorization cods
| )

r— PartStare test
[~ NWT disable

Received test data |

I~ Redirect ta UDF

I
| Ceex_ | HWsPous
| e
I [TFHEx  Send | Version 3.2.5

Hercules SETUP wtilivy

Fig. 130: Data output, Ethernet tool / |

Here the IP address of the des Vision Sensor and the correct port number must be set up to receive data.

The IP address of the Vision Sensor you find in Vision Sensor Device Manager. Please look at the first line

in the window ,,Active Sensors“ = 192.168.60.199

File Settings Help
=B ¢
|Active sensars.

1P address Sensor name Hardware Type Variai Firmware Mode Mz

192.168.100.151 FESTO Stan.. 1.17.12.6 Run

et I Iv)

Sensors for simulation mode

= [T
= \ﬁsinnﬁenm«_ o [riEh] |

FESTO

Active sensors =
All sensors available on the connacted
netviork are displayed in the selection list
Active sensors.

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

Display images and result data [call up
Vision Sensor Visuslisation Studic)

- significance of displayed
|| Tipe, [ ko - [Significance
1/@ Object R3B ~ | Standard > i Sensor’s IP address in
SRS he network
2|@  CodeReader R3B ~ | Standard - lthe n=
Hardviars Hardvers (=.3. 33, .
S=nsor typs (Object,
Sensoriype Code reader)
v £ Sensor- sub variant (e.g.
Add active sensor arizn [oeandare o
Paddress | . . vl A | [l I [+
Home Previous Hext Print
Find ] [ Config ] [ View ] | Set | [ I l ] [ I l ]
IP address (PC); 10.23.9.106 Subnet mask: 255.255.255,128

This PC has more than one Ethernet Adapter |

Fig. I31: 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
Vision Sensor is established and shown in the main window in green letters.

‘82 Hercules SETUP utility by HW-group.com o ] 4
UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | About |

Received Sent data “TCP
Connectineg a; 182 e ef 1aa: .,
Connected to 192.165.60.199 iigel1F e
[192.16860.153 J2005
Ping | X Disconnectl

~TEA authorizatio
TEA key
1{01020304 3 [090A0B0C

2:|05060708 4 [ODOEOF1O

Authorization code
l 2

i PortStaore test
[~ WWT disable

Received test data |

I~ Bediect to UDP

~ Send

[ I~ HEX Sendl ngrnup
I l_ HE%  Send | wurw.HW-group.com

Hercules SETUP stility

I [T HEX  Send | Version 3.2.5

Fig. 132: Figure 168 Data output, Ethernet Tool /2

Step 5:

The Vision Sensornow needs to be started form the PC application with ,,Start sensor*. (Later in
autonomous operation the Vision Sensor 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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Setup

[ Job ]

| Detector |

| Output |

| Result |

| Start sensor |

Trigger [Image update

—_—

[ Single |

Trigger =—
| Continuous

Fig. 133: Data output, Ethernet, Start sensor

‘92-Hercules SETUP utility by HW-group.com =10O] x|
UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data
Connecting to 192.1658.60,199
Connected to 192.165.60.199
010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx0 | | |12 1FEE0153
LOPXxx010PNx010PRxx010P¥010P k¥ 010PxAx010Pxx=01 5
OPxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx 010 Ping | X Discm"EC‘l
Prrx0l0PHxx010Px 00PN 010Pxx010Pxx=0 0P x010F
*¥xx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Fx [ TEA authorizatio
xx010PXH¥010Pxxx010PHxx010PxxK0 L0PRxx010P KKK O10Pxx TEA key
*x010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx ‘I:|D1D20304 3:|USD.-’-\DBDC
O010Pxxx010Pxxx010Pxxx010Pxx010Pxxx010Pxxx010Pxxx0
10Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxx010Pxxx01 2:|DEDBD?US 4:|DDDEDF1D
OFxxx010Pxxx010Pxxx010Pxxx010Pxxx010Px=x=x010Pxxx010
Prux010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010p | Authorization code
*x¥xO10Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxx=x010Fx I %I
HEOLO0PHEO10PRHx010Pxx010Pxx=010P K HX

~ TCP
Module |F Part
2005

i PartStare test
[~ NWT disable

Received test data |

I~ Rediect ta UDF

~Send

[ [ HEX Sendl ngroup
I I- HEX  Send | wuru.HY-group.com

Hercules SETUP stility

I [T HEx Send | Verzion 325

Fig. 134: 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
Vision Sensor

Wi ith response / data output from Vision Sensor

Step |

For better traceability in this example the triggered mode is used. That can be done as follows: Adjust
Job/Image acquisition/Trigger mode = Trigger. All other settings remain the same like in example .

- Vision Sensor Configuration Studio - Object B
Fie View Optons Hebp
= |
foEd-cellEe ? FESTO
setup Help | Result | Statistics |
[ ob J @
Vision Sensor - Operating- and
[ Aigment configuration software - Vision
[ ewanr Sensor Configuration Studio, all
functions
‘ Quiput With this programme, you can configure your
Vision Sensor for one or several jobs in six
( Result logical operating steps.
( Start sensor + Jobs (Inspection tasks)
« Resul
Trigger /Image update | * Star "
[ sSinge | 3 Other program functions:
Trigger e
(contiuous ) : « Trigger settings
- R X « Switching between online and offline
Connection mode = mode I~
<L — Tall 2] Play i
e Sithe 5] CINES | E3 tome ||  Prev || mext print |
Configure job
Name Description Author Created Chang | Image acquision | Image transmission | Archiving | Pre-processing | Cyde time
1/30b1 Neuer Job Autor 11.06.2015  16.06. | Resolution | Shutterapeed F, —_
VoA ssox0), 2o 3 | ) [1205ms [ 00
Dynamic Auto shutter | [*} (&) "]
| Linear = Qo o
————— (* ]
Trigger mode Gain ) - Internal ilumination
® Trigger ) | 1,00 [ B
“ = D) Freerun External ilumination
y Off s
New | toad ||  sae || peete || Deleteal | )
Mode: Config | Name: FESTO | Active job: 11Job1 Cyde time: (n/2) Flash: 13.248/40.3M8| | X:0Y:0L:0 oot B @O B o @ O

Fig. 135: Data output, Ethernet, Trigger
Step 2

To send commands / requests to the Vision Sensor, a second instance of Hercules is started. This time
with Port 2006 as input port of the Vision Sensor, where it can receive commands. All telegrams
(commands and response strings) to and from the Vision Sensor you find in chap. Serial Communication
ASCII ff...
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FESTO

‘% Hercules SETUP utility by HW-group.com
UDP Getup | Gerial TP Cliert | TCP Server | UDP | Test Mode | Abeut |
Received/Sent data

=10l

Connecting to 192.168.60.199 ...
Connected to 192, 166.60.199
D10PxxXx

- TCF
odli=]P Bart

13216860133 2005
Fing X Disconnect

[ TEA authorizatior

TEA kel
1:|01020304 3 |[090&0BOC
2.|0S060708 4 |ODOEOF1D

Authorization code

7~ Porttore test
™ NYT disable

Fiecsived test data

I~ Rediectto UDP

[ Send

| ™ HEX  Send
| ™ HEX  Send
| [~ HEX Send

HWsrous

seviu HI-group.com
Hercules SETUP wtilicy
Version 3.2.5

% Hercules SETUP utility by HW-group.com
UDP Setup | Serial ~ TCP Client | TCP Server | UDP | TestMade | abaut |
Received/Sent data

=181

Connecting to 192.165.60.199 ...
Connected to 192.168.60.199
TRGTRGP|

TCP
Mo IR Pt

132163 60193 2005
Ping X Disconnect

[ TEA authorizatior

TEA ke,
1:|01020304 3 |09040B0C
2.|05060708 4 |ODOEOFD

Authorization code

7~ PortStare test
™ YT disable

Fiecsived test data

[~ Rediect to UDP

[~ Send
[TR&

[~ HEX  Send
| [~ HEX  Send
| [~ HEX Send

HWsrous

seviwHUI-group.com
Hercules SETUP atility
Version 3.2.5

Fig. 136: Data output, Ethernet Tool / 4

In the window to the right the command “TRG” (for Trigger, command s. below, first line) was sent to
the Vision Sensor, 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 Vision Sensor 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 Vision Sensor sends via the output port 2005 the Output defined values
,010Pxxx*, like in example Ethernet I. (Right window)

-4 Hercules SETUP utility by HW-grou N M (=] E3] |2 Hercules SETUP utility by HW-group.com -0l x|
UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | Abow | UDP Setup | Serial  TEP Client | TCP Server | UDP | Test Mode | About |
Roowaiiondds 1o e T Ty e
ey ey Madule 1P Port ¥y Madule [P Port
Connected to 192.168.60.199 (FF}0¥§y
R 152.168.60.199 2005 (e 192.168.60.139 2006
iy
Ping 2 Discormect] | || |oppeummpor s i e Ping X Disconnect
..................................... eaat
~TEA suthorizatio %0 {A7Q-87 6 ¢BR < 9BQE< ~GLIpKS4E' €571 1 17y], 0596/ ~TEA authorizatio
TEAkey &' +247LYfoghaSQr Td 00~ §™Erp TEAkey
1:[01020304 3 [o30ace0C \_gg_cdXOSF: 6/ 3448ES] xeMocYazdS_ae| voXDE14<GISi| 1:[Moe030s 3 [03040B0C
{On0_NBB4554:;>ACR: 4106F0 ol«’ §I1£0YHE; =?BGLHHB
2 [0s080708 4 [oD0ECFTO b, 2 [05080708 4 [ODDEOF10
[t}
Autharization code S YEUYTT ) ap ¢ FF Autherization cade
B[ | 8
MVT: FF FD FF
- PortStore test B -~ PortStore test
NVT: FF FD FC
T TRECEE T r N W] . ... oo 6000 5 0 6 0 5 L S G S G G G [ NYT disable
Flecsived test data | Recaived test data
......................... RiA e
30311037: :BLUVdsveQ:, 5§47 133, 1/0%1§%/5FY
I~ Rediectto IDP ¥| I Redirectto UDP
- Send - Send
[Tr& [~ HEX Send H I_Ugrnu 0 [TRa [~ HEX Send H I_Ugmu a
|EC] [~ HEX  Send 2N W group:com.. [GiMo [~ HEX Gend WU v eug:com’,
Hercules SETUP stility Hercules SETUP atility
| " HEx  Send Version 3.2.5 | " HEX  Send Version 3.2.5

Fig. 137: Data output, Ethernet Tool / 5

In the example the command GIMO (GetlMage0) was sent to the Vision Sensor. 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 ,,GIM0O*
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.
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5.1.1.2.1 Ethernet example 2.1 command job switch from PC/PLC to

Vision Sensor

Wi ith response / data output from Vision Sensor

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 1.

For this example Job | was set up with the below visible data output:

o Start:,,010%

o Trailer:,,xxx"

Fig. 138: Data output, Ethernet, Job switch Job |
Job2 was set up with detector | and data output:

o Start:,,020
¢ Overall result of detector |

o Trailer:,yyy*

Page 142

" Vision Sensor Canfiguration Studio - Object =
Fle View Options Help
== =
feEd-selEp? FESTO
Setup Fep | Resut | Statistes |
=
Telegram, Data output |
Serial Communication ASCII
Serial communication BINARY
Output EtherNet/IP Assembly Request
EtherNet/IP Assembly Response
oy
Configuration of data output via serial interfaces
RS 422 and Ethernet as well as for archiving in
.csv. files. Hers all settings can be done, which
result data of the Vision Sensorshould be
transferred via the before selected interface.
Trigger fimage update
Single
Trigger
Continuous Fig.: Output, tab Talegram
— |
Connection mode = > | [Parameters|Functions ___ 15
odre  ® offiee [i]smw
‘ — [ rome |[ e |[ mext |[ mim |
Configure output
| 1/omapping | Digitaloutput | Interfaces | Tming | Telegram |
ASCIT 3| start | 010 | Payload
Trailer oo | S
Active  Detector Value Min, length  No. of *
- ‘ ‘ (I
End of Telegram [ | [anst =
Save to fie Selected fields Data length Status
(reet ] [ oemcurrenn il spute Logial v
Execution time Active job no. Checksum (4] | D Down
(Mode: Config | Name: Simulator | Activejob: 1jJobi | cydetme: (nfa) | Fiash: 2,18/ —| |x:0v:01:0 por @& @ © ® @ @!
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" Vision Sensor Configuration Studio - Object

File View Options Help
poEgd-gel@p 2
Alignment

tpu

Result

Trigger /Image update —
Single

Trigger
Continuous

Connection mode

FESTO

== bt

FESTO

Help | Result | Statistics

Telegram, Data output

Serial Communication ASCIT

Serial communication BINARY

EtherNet/IP Assembly Reguest

EtherNet/IP Assembly Response

Configuration of data output via serial interfaces
RS 422 and Ethernat as vell as for archiving in
.csv. files. Hers all settings can be done, which

result data of the Vision Sensorshould be
transferred via the before selectad interface.

Fig.: Qutput, tab Telegram

[Parameters|Functions ]

= . < Play >
ots, | B e e
Configure output
| 1/omapping | Digital output | Interfaces | Timing | Telegram
ASCIT 2| st (020 | Payload
Traik |
G i ‘ Active Detector  Value Min. length  No +
Separator [ J 1/ [petektors [Gesamtergebris 0 —
£nd of Telegram [ | [anst =
Save o file Selected fields Data length Status
Reset Detector resut Digital outputs || Logical outputs
Exeaution tme Actve job no. [ Checksum [4] I Jiv)jjl o Down,

|Mode: Config | Mame: Simulator | Activejob: 1lJobi

| Cyde time: (nfa)

Fig. 139: Data output, Ethernet, Job switch, Job 2

Step 2

| Flash: LE‘Uiﬁl—l)(:UV:UI:U ;puu-r i @ 05 06 @ @Jﬂ

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 Vision Sensor

to receive commands.

All telegrams (commands and response strings) to and from Vision Sensor you find in chap. Serial

Communication ASCII ff.

PRTTER] [ 5 rrcotes Serup ity by Hve-oroup.com —aix
UDP Setup | Seisl  TCPClent | TCP Server | UDP | Testbade | About | UDP Setup | Serial  TCP Client | TCP Server| UDP | Test ode | About |
Received/Sent dats s Rieceived/Sent data i
Connecting to 192.168.60.199 ... WoduelP Port Connecting to 192.168.80.199 ... Module P Port
Connected to 192.168.60.193 Connected to 192.166.60.199
S20Pvyy 192 168.60.139 2005 TRoTRET| 152.168.60.199 2008
Fing X Disconnect Ping X Disconnect
( TEA authorzatio - TEA authorizatio
TEA ke TEAkey |
101020304 3. [03neoBOC 10020204 3 [panateoc
2 05080708 4. [ODOEDFTD 2 [05080708 | 4:[0D0EOFTD
Authorizafion code Authorzation code
(- PortStore test PortStars test———————————
I~ HVT disable I~ NVT disable
Received test data Received fest data
I™ Rediect to UDP I~ Redrect to ULDP
- Send i Send
— i
| ™ HEX  Send HLDs s [TRa ™ HEX  Send ngmup
I I HEX  Send s HW-group.com |DJEUUT [ HEX Send vy HW-group.com
Hercules SETUP wtility Hercules SETUP atility
| ™ HEX  Send Version 325 |crBo02 [™ HEX  Serd Version 3.2.5

Fig. 140: Data output, Ethernet, Job switch, tool / |
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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 Vision Sensor responds with the
acknowledge ,, TRGP* (repetition of the command ,,TRG* and ,,P“ for positive)

In the window to the left (port 2005) the Vision Sensor, where currently Job2is active, sends the
according result string which was defined under “Output” in Job 2 with ,,020Pyyy*.

4 Hercules SETUP utility. by HW-group.com _Il i [=] 3]
UDF Setup | Serial  TCF Client | TCP Server | UDP | Test Mods | About |
Received/Sent data

Connecting to 192.165.60.199 ...

Connected to 192.168.60.199

0z0Pyyy

R
adile P Port

192.168.60.193 2005
Fing X Discarmect

[~ TEA authorizatior

TEA ke
1:|01020204 | 3:{09040B0C
2:|05060708 | 4; |ODOEOF10

Authorization code

1~ PortStore test
I~ MVT disable

Feceived test data

™ Rediect to UDP

HW:s=5%

wiru.HW-group.com

~ Send

| [~ HEX = Send
| [~ HEX Send
| [~ HEX  Send

Hercules SETUP wiilivy
Version 3.2.5

‘R:Hercules SETUP utility by H¥-group.com

UDP Setup | Serisl  TCP Clent | TCP Server| UDP | Testode | Abcut |
Recsived/Sent data

W=

Connecting to 192.168.60.189 ...
Connected to 19Z.168.60.1989
TRGTRGPCJIBEOO1CIBPTOOL|

[ Send

= TEP
i aduled P Part

192 168.60.133 2006
Ping X Disconnect

[ TEA autharizatior

TEA ke
1:01020304 | 3 [090A0BOC
2:|05080708 | 4: JODOEOF10

Authorization code
2|

i~ PortStore test

I~ NVT disable

Received test data

I~ Redirect to LDP

[Caoot

|

[TRE [ HEX  Send ngruup
[~ HEX Serd

[ HEX  Send macro (Press F2 to send this macra)|
=

vy HW-group.com

Hercules SETUP atility

Fig. 141: 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 Vision
Sensor responds with the acknowledge ,,CJBPT001“ (repetition of command ,,CJB%, ,,P* for positive, ,, T*
= Triggered, “001” Job number to which was switched)

4 Hercules SETUP utility by HW-group.com )
UDP Getup | Gerial  TCP Cliert | TCP Server | UDP | TestMode | About |
Received/ent data

=10l

% Hercules SETUF utility by HW-group.com

UDF Setup | Serisl  TEP Client | TCP Sever | UDF | Test Mode | About |
Flecelved/Sent data

=

rTCP
Hodlls P Fort

1321660139 2005
Fing X Disoonnect

[ TEA authorizatior

TEA kel
1:|01020304  3:|090A0B0C
2 |05060708  4: |ODOEDF10

Authorization code

Connecting to 192.168.60.1599 ...
Connected to 192.168.60.199
020Pyyy010xxx

- PartStare test
™ NVT disable

Recaived test data

I~ Rediectto UDP

HWsrous

wvraHW-group.com

[ Send

| [~ HEX Send
| [~ HEX Send
| [~ HEX Send

Hercules SETUP wtility
Version 325

Connecting to 192.168.60.199 ...
Connected to 192.163.60.199
TRGTRGPCJEOO1CIBPTOO1TRGTRGE

~ Send

rTee
Hodule 7 Pt

192.168.60.199 2008
Ping X Disconnect

~ TEA autharizatior

TEakey
1:[i0z0304 3 [030ATBOC
2 [05060708 4: [ODDECFTD

Authorization code

~ PotStore test
[~ NVT disable

Received test data

I~ Rediect la DR

| BE

[cBooz

[TRG [~ HEX Serd
[~ HEX Send
[~ HEX Send

HW:sw

wsrr HW-group.com
Hercules SETUP atility
Version 3.2.5

Fig. 142: 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 Vision Sensor responds with ,,TRGP* (repetition of command

,» TRG*and,,P* for positive)
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In the window left (port2005) the Vision Sensor, 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 Vision Sensor, with
acknowledge, + all response data to the request (no payload data!)

Vision Sensor

Fig. 143: 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 |I: Data output from Vision Sensor to PC/
PLC, and commands (requests) to the Vision Sensor

Wi ith response / Data output from Vision Sensor

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.
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" Vision Sensor Configuration Studio - Code Reader

== bt

File View Options Help

frgd-gelleo 2 FESTO

Setup i Help | Resut | Statistics
a
Interfaces E
In this tab you select and activate the digital
inputs/outputs used and the intsrfacas for data
L cutput:
AT -
L 101224001459964 e vl ek e =
ions.
Internal [/O [Selection of 1/O-type: PNP or NPN
RS 422 RS422 for data output with choice
il e — (baud rate) |of data
External I/0]
v e MOHot available
Trigger Ethernet TCR/IP for data output.
Continuous Sensor is 3 socket server. There
_ = == are used two ports which can be
- Connection mode , — plrecost JestRet by ey o Dekeie 2 ke[
c 6 : . 5w
o sowe | O mn I B e
configure output
| 1fomapping | Digitaloutput | Interfaces | Timing | Telegram |
Name Setting 1 Setting 2 Setting 3 Logical outputs  Enable
1| Internal 1/0 PNP =7 |
[ T o T—— E N
3 | External 1/0 extension 8inputs, 32 cutputs. =
4|Ethemet {IN)2006 = foutizo0s =] 0 =)
5 lsmememp (o =
& ‘Pruﬁne‘l

(Mode: Config | Name: Smulator | Active job: 1iJobl | Cyde tme: (n/a) | Flash: 0.348/— [x0v0L0 por @ @ & & @ @JJ

Fig. 144: 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"

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.

‘Ausgabe einrichten

| Schi | zeksteverung | © |
Vorspann ‘UlU | D sche Hutzdsten
Hachspann [ioox | Altiv  Detektor | Min. Léinge |
Trennzsichen | |
Telagrammende | I =

|| Gewahlte Felder || Telegrammiange || Statusbyte
|| Detektarergebrisse | | Digkalausgange || Log, Ausginge

|| Ausfihrungszsit || Aktiver Job || Prafsumme

dallid

b

‘ Modus: | Hame: | Aktiver Job: 1[Jobi | ZyMuseeit: (nja) | Flash: 0.4 kB j 40.4 ME ||><:nv:nm H oir @ @ @ @ Q@ Q ‘

Fig. 145: Data output RS422, configuration of output data

Page 146 Vision Sensor SBSI-EN, 1503a - 06.07.2015



Vision Sensor User manual F ES I D

Step 3:

The Vision Sensornow needs to be started form the PC application with ,,Start sensor®. (Later in
autonomous operation the Vision Sensor 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.

Setup

[ Jab ]

| Detector |

| Output I

| Result |

| Start sensor |

Trigger Image update

=
[ Single {
Trigger
| Continuous

Fig. 146: Start sensor
Step 4:

After start of Serial- tool Hercules, tab ,,Serial“ must be selected to communicate via RS422 with the
socket server Vision Sensor.
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--"{{‘-Hercules SETUP utility by HW-group.com = |EI|1|
UDPSetup  Serial | TCP Client | TCP Server | UDP | Test Mode | About |

Received/Sent data

— Sernial
=

ICDMS vl

Baud

I'I 3200 'I
Data size

Ig vl
Bariti

Inone 'l
Hardstiake

IEIFF YI
fiode

IFree YI

SBerial port COMS opened

x Cloze |
@co @R @ 0SE @ Cis W DIR W RIS Hiwa Pl update |
— Send

[ I HEX Sendl ngroup
I I— HEX  Send | wuru.HY-group.com

Hercules SETUP stility

I [~ HEX Send | Verzion 325

— Modem lines

Fig. 147: Data output, RS422 tool / |

Now the corresponding settings for baud rate like in Vision Sensor 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 Vision Sensor is established and
shown in the main window in green letters.
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Systemeigenschaften ﬂﬁl

Systemwiederherstellung | Automatische Updates | Remate |
Allgemein | Computerhame Hardware | Enwaitart |

[~ GerdteManager

D Gendte-Manager listet alle auf dem Computer installerten
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die Eigenschaften eines Gerts 2u andern

[ —
B
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Update kinnen Sie festiagen, wis Trei

aktualisiert werden sollen, = = | ‘ & | =2 | | = &
Treibersigniening 4 l 001-00 -
Anschiisse (COMund LPT)

- Hardwareprofile - USB Serial Port (COMS)
Ubet Hardwarsprofile krnen Sie vars: £ @, Audio-, Video- und Gamecontroller
konfigurationen einrichter und speiche 3} Eatterien
2l Computer

- DYDJCD-ROM-Laufwerke

¥ {85 Eingabegerate (Human Interface Devices)
H- @ Grafkkarte

¥ = IDE ATA/ATAPI-Controller

+-454 IEEE 1394 Bus-Hostcontraller

[

k

[

[

[

G

[

[

[#-<e» Laufwerke
[ ") Mause und andere Zeigegerdte
B

[

[

[

G

[

[

[

:

3l Modems

+ Manitore

£ BB Netzwerkadapter

o [l PCMCIA- und Flash-Speichergerate
i i PCMCIA-Adapter

) 58 Prozessoren

3l gj Secure Digital-Hosteontroller

£ 1J Systemgerste

- Tastaturen =l

Fig. 148: Data output, R5422 COMx
Step 5:

With a click to button ,,Send* the command ,,TRG" is sent to the Vision Sensor. It responds with ,, TRG",
followed by ,,P* for positive and the payload data ,,010Pxxx*.

92-Hercules SETUP utility by HW-group.com } = |EI|5|

UDPSetup Serial | TCP Client | TCP Server | UDP | Test Mode | About |

Received/Sent data

3erial port COMS opened _NS;:ZI
TREGTRGFO10PxHx®
Baud
|192DD 'l
Drata size
Ig vl
Faritis
Inone 'l
Handstiake
OFF W
fdode
IFree 'l
XK Clos= |
r— Modem lines
@co @R @ 0osR @ cCis W DTR @ RTS Hiwig P/ update |
~Send

|TRG I HEX Sendl Hw&m{;

I I— HEX  Send | wruru.HW-group.com

Hercules SETUP wtility

I " HEX  Send | Yersion 3.2.5

Fig. 149: Data output, RS422, tool / 2

Step 6:
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In the following example the command,,SST041000 (SetShutter Temporary, 04 = number of letters of
shutter value, 1000 = shutter value in microseconds) is sent and the Vision Sensor responds with SSTP
(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 . = |EI|£|
UDP Setup Serial | TCP Ciient | TCP Server | UDP | Test Mode | About |

Received/Sent data -
Serial port COMS opened Hiare

TRGTRGPD1DFXXXSSTDQlDDDSSTP| Icgm5 l
-

Baud

|182DEI 'l

Data size

I a - l
Barity

none ¥
Hardstiake

OFF ¥
ffade

I Free b l

x Close |
@co @R @ 0DSE @ CTs W DIR W RTS Hinf Pl update |
—Send

[TRG [~ HEX Send | HI_Ugroup
ISSTD&H oon ™ HEX Send | vvrw. HW- group.com

Hercules SETUP stility

I " HEX Send | Yersion 3.2.5

— Maodem lines

Fig. 150: Data output, RS422, tool / 3

5.1.2.1.1 RS422 example |.l: command Job switch from PC/ PLC to
Vision Sensor

With response / data outputs from Vision Sensor
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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File View Options Help

poEgd-gel@p 2

setup

_FESTO

o e \

Job
Telegram, Data output —

Serial Communication ASCIT

Alignment

Detector Serial communication BINARY

EtherNet/TP Assembly Request

== EtherNet/IP Assembly Response

Configuration of data output via serial interfaces
RS 422 and Ethernat as well as for archiving in
_csv. files. Hare all sattings can be done, which
result data of the Vision Sensorshould be
transfarrad via the before selectad interface.

i fiage undeie 5 & f
Single =
Trigger
Continuous Fig.: Qutput, tab Telegram
— g s L
 Connactionmade —————— [oremetersfFonctions | =
Ootne @ offine ‘ J * [rome J[_mev ][ mew ][ P |
| 1/omapping | Digital output | Interfaces | Timing | Telegram
ASCI 3| Start (010 J Payload
T = J Active  Detector  Value Min.length Mo.of [+ |
e ‘ ‘ ——
£nd of Telegram ( | [Anst =i
| Selected fields | Datalength [ status
|| Detector restit || Digital outputs || Logical outputs:
|| Execution time [ Active job no. || chedksum 4 [ [v] Bosr

Mode: Config | Name: Smulator | Active job: Lliobl

(=]

| Cydetme: (n/a) | Flash: 2.148/—| X0 ¥0 L0 :DDUT ® O v v @

Fig. 151: Data output, RS422, Job switch, Job |
Job2 was set up with detector | and data output:

o Start:,,020¢
o Overall result of detector |

o Trailer:,,yyy"

" Vision Sensor Configura

Fie View Options Help

frdd-gelllde ?

FESTO

r v Help | Result | 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 Ethernat as wall as for archiving in
.csv. files. Here all settings can be done, which
result data of the Vision Sensarshould be
transfarrad via the befora selected interface.

‘Trigger Image update

Single
Trigger ——
Continuous ;

[ Connectionmode ————————

EE N = —

I
| 1fomapping | Digital output | Interfaces | Timing | Telegram |
ASC % start [0 | Payload

Traik
o e J Active | Detector Value M. length Mo [ + \
Separator [ ] 1] ¥ [Detektori |Gesamtergebnis 0 —
End of Telegram [ | [Anst =

[ | Selected fields || Data length | status

|| Detector result || Digital outputs. Logical outputs
|| Execution time || Active jobno. | Checksum 4 I D) Licsn

Fig. 152: Data output, RS$422, Job switch, Job 2
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Step 2

After start of Serial- tool Hercules, tab ,,Serial* must be selected to communicate via RS422 with the
socket server Vision Sensor.

Now the corresponding settings for baud rate like in Vision Sensor 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 Vision Sensor 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 Vision Sensor immediately responds with ,, TRGP* (,,P for positive). Also, as in this
moment Job| is active, the result data string,,010xxx"“ is sent.

‘%-Hercules SETUP utility by HW-group.com _ 1Ol x|
UDPSetup  Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data

. — Serial

Zerial port COMS opened M

TRGTRGPO10xxx
ICDME vl
Baud
|192DD 'l
[Drata size
Ig vl
Paritis

Inc-ne 'l

Handshake
I OFF W l
fode

IFree 'l

x Cloze |
@co @R @ 0SE @ CTs W DIR W RIS Hiwfa P update |
— Send

[TRG ™ HEX Send | ngmup
I I— HEX  Send | vruru.HW-group.com

Hercules SETUP wtilivy

I " HEX Send | Version 3.2.5

r— Modem lines

Fig. 153: Data output, RS422, Job switch tool / |
Step 4

With the command ,,CJB002* (ChangeJoB, Job Nr. 002, s. below line2, “Send*) the Vision Sensor 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|

UDPSetup Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data

— Sernial
[4ame

TRGTRGPDIDxxxCJBDDZCJBPTDDZ| TOME
-

Baud

I'I 3200 'l
[rata size

Ig vl
Paritis

Inone 'l
Hardstiake

IEIFF 'l
fdode

IFree YI

Serial port COMS opened

x Cloze |
@co @R @ 0SE @ Cis W DIR W ORTS Hiwg Pl update |
— Send

|TRG I HEX Send | ngr.oup
ICJBI:IU2 ™ HEX Send | wiru HW-group.com

Hercules SETUP wtilivy

I ™ HEX  Send | Version 3.2.5

— Modem lines

Fig. 154: 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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=0l x

SBerial port COMS opened
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— Sernial
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ICDMS vl

Baud

I'IEI2DEI 'I

Data size
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I OFF ¥ I
fiode

IFree YI
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— Modem lines

@co @R @ 0SE @ Cis W DIR W RIS Hiwa Pl update |
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|TRG ™ HEX Send | H I_Ugroup
ICJBI:IU2 [~ HEX Send | wuw HW- group.com
I " HEX  Send | Version 3.2.5

Hercules SETUP stility

Fig. 155: Data output, RS422, Job switch tool / 3

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*

File Settings Help

e [ ¢

-1

JActive sensors

T 192.168.100.151 FESTO Stan... 1.17.12.6 Run

1P address Sensor name Hardware Type Variai Firmware Mode Mz

|| ] B Vision Sensor Visualisation Studic)

Gensars for simulation mode

Active sensors

All sensors available on the connacted
nstvrork are displayed in the selaction list
Active sensors.

Configuring a connected sensor (call up
Vision Sensor Configuration Studia)

Display images and result data [call up

Significance of displayed
SPE Brlasi Rl e Parameter [Significance
1@ Object R3B | = Standard =|Laziz3. = Sensor’s IP address in
| 1P address e )
2|@  CodeReader R3B ~ | Standard | 1.17.12.3 hat & et
Hardvare Hardvere (=.g. R3, )
Sensor type (Object-
Sansar fypa Code readar)
— Sensor- sub variant (e.g.
Add active sensor [standard | &
Paddress | . . . VH Add I £l I [+]
Home Previous Mext Print
Find ] [ Config ] [ View ] I Set ‘ [ I l ] [ I l ]
IP address (PC): 10.23.9.106 Subnet mask: 255.255.255,128 This PC has more than one Ethernet Adauter:
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Fig. 156: Vision Sensor Device Manager
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

o Image transmission active (set in Job/Image transmission)

Step 2

Select in menu: File/Archiving

Result archiving.
] save curentimage...
@ Getimages from sensor

FESTD

RN Vision Sensor — Operating- and
il e configuration software — Vision
Quit Sensor Visualisation Studio, all

functions |

This program enables the monitoring of the
image from the camera and the inspection
results.

Image display

Result

Statistics

Changing active job

Upload

Commands / Freeze image

Image recorder
Archiving test results and images

From this softwara ONLY monitoring and job
change (loading of slrsady definad jobs) can
be done. It can be password protected so that
you can only view (worker lavel), or view and
load predefined jobs (SuperVision Sensor
level)

(KHN]

| tome |[ eev || mNext |[ Pt
Commands Resut | Statistics | Jobselect | Jobupload |
Freeze
@ Currentimage ——
Count | 16012 e i | 40ms | Reset |
Nextimage
Next faied image -
Pass | 16012 100.00% e | PR
| ————
Zzoom || Rec.images Average
| JiL ges | | Fal |0 0.00% exceution tine | 13ms
| archivng |
Mode: Run | [P address: 192.168,100,151 | Mames FESTO | Activejobs 1lJobl | Cycle tme: 43ms 2 ®© © ®» @ ©

Fig. 57: Vision Sensor Visualisation Studio, Archiving

Now the following dialog box occurs to set up parameter for archiving.

Parameter Function

Path for archiving Directory in which archived file(s) are stored.

Settings, Automatic . . . N .
Start 8 Starts archiving automatically after start of Vision Sensor Visualisation Studio.
Settings, Archive

) ) Activates cyclic overwriting of oldest images if limitation of storage is reached.
image circularly

Settings, Limitation  |In this drop-down menu it is possible to specify which images (all images or only
(max.) good or bad images) are to be stored.

Type of images Specifies, whether all, good or bad pictures have to be stored.
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Graphics, Bar graph
result

Choice of graphics to be archived in the image.

If "record with" is activated, numerical result data such as coordinate values etc.

Numerical results . . . .
are archived in an additional .csv file.

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 ¥ ™
. Result archiving M

Archiving
Path for archiving

Path |, 17 12.3\data\Code reader/Images | :]

Settings

Automatic Start

Archive Images Circularly

+| Limitation {max.) | 10MB i-:—}
Type of images i.ﬁ.ll images o= |
Image Mumeric results

Additional csv file {numeric results)
Cverlays
Storage mode
Bargraphs iCnnﬁgurEd = |
Dk I | Cancel |
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[Z 8 View Options Help
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‘3 Getimages from sensor 5 . [a)
R Vision Sensor — Operating- and B
SR e configuration software — Vision
Quit Sensor Visualisation Studio, all
functions |
This program enables the monitoring of the
image from the camera and the inspaction
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 definad jobs) can
| be done. It can ba password protected so that
you can only view (worker level), or view and
load predefined jobs (SuperVision Sensor —
level) ~
f | Home | | Prev | | Mext | | Print
Commands Recult | Statisics | Jobselect | Jobupload |
Freeze
'® Currentimage Mirimurm el
) Count | 16012 ; e iy e | 20mS | | Reset |
Mextimage
Mext faled image ™
| | Maximum
Pass | 16012 | | 100.00% R e 75ms
{ Zoom \ i Rec. images i Fail o 0.00% Average a3me
— - -~ execution time
{ Archiving
Mode: Run | IP address: 192.168.100.151 | Name: FESTO | Activejob: 1lab1 | Cycke time: 43ms B O o o @ O

Fig. 158: 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:

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.

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 ,,Vision Sensor_FTP was created.
A password and a path for data storage have been specified, and upload and download are activated.
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&8 Quick 'n Easy FTP Server 3.1 Lite
i 1&!:!15 :ﬂelb

03

S Stop Home Setup

H

| General Tasks
.? Show Server Log
@ Show User Accounts
% Show Configuration
¥ Show Online Users

tj Show Server Statistics

User Account Tasks
& Add Mew Liser

& Edit this Lser

&; Copy this User
& Delete this Lser

£ Launch User Account Wizard

User Accounts =
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=lalx|

&

Users

P iion Sensor 717 |

4 !Fer!e;r;-a.l

|
General

O

~Home Directary

Path: [CAFTP_Data

Permizgsions: Allow Download
Allow Upload
[] &llow Delete
[ Allowe Bename
[ &llow Create Directory

Browse...

FTP Server is online

3.8 MBreceived [53.9KBsent () @) 2

Fig. 159: FTP Server

In Vision Sensor Configuration Studio now at: Job/Archiving the according settings for the ftp server on

the Vision Sensor 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

¢ 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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File View Options Help
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Fig. 160: FTP Server, settings in Vision Sensor Configuration Studio

FESTO

" Vision Sensor Configuration Studio - Object I [F=EE

As soon as this settings are done and transferred to the Vision Sensor (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.

@ FTP_Data =10l x|
Datei  Bearbeiten  Ansicht  Faworiten  Extras 7 | .l'{"
@ Zurick » | 3 - |$ | / ) Suchen [{: Ordner | '
Adresse IE} CAFTP_Data j ‘Wechseln 2u
Ordner x .Name Y GrﬁBeI Tvp | -
(2} Desktop | i Markag_t 302KB  Bitmap
(2) Eigene Datsien = EMenteg_l 1KB  Microsoft Excel CSV...
Bl arbeitsplatz P G 302KE Bitmap
Bl e WindawsyP (T Hlmontag_2 1KB  Microsoft Excel C3Y...
; L | |
) Dokumente und Einstellungan %zz:z::—: 3”? ES :-:::::Uafoft —
_@ Eigens Datsien L Montag_4 S M _
123 FTP_Data 1 _ ;
4 v

Fig. 161: Transferring files with FTP.

5.1.4.2 Example: Archiving via smb

The function via smb works analogue via a smb server, which must be set up in the according kind.

To archive data and/ or images via SMB (Server message block), at the end of the PC a folder must be

shared.

The following example shows the settings for archiving data via SMB exemplarily.
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5.1.4.2.1 Settings for SMB on PC: Create folder and share it

=1 EOl )
@uv| [ v Libraries » Documents » My Documents » ~ [ 44 ][ Search My Documents ol
File Edit ‘“iew Tools Help
QOrganize * Share with = Mew folder == - i IQI
43¢ Favorites Documents library AngebyE Foldeds
Desktop My Documents -
& Downloads Marme Date rrodified Size
2| Recent Places
) Test_3MB 5/21/2013 231 PM

4o Libraries
o 3 Documents
b hy Documents
Test_IMB
.Ii'u.h.\i.c 6ncuments
p .-‘f husic
> =] Pictures

- B Videos

FEL Cormputer
&, Lacal Disk (T

4 eﬁ Metuwork

1 item

—
vl

Fig. 162: 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
Sharing | SecLrity I Previous Wersions |

Metwork, File and Folder Sharnng

Test_SKB
J 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. 163: Sharing of folder > sharing.

In the dialog,, 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 Vision Sensor- 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 H Cancel I Apply

Fig. 164: 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 Vision Sensor- 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 Vision Sensor- 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 [
Fead [

Learn about access contral and permissions

[ k. _][ Cancel . Apply

Fig. 165: Set permissions.
Now close the dialog,, 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 Vision Sensor- Interface ,,Vision Sensor Configuration Studio* can be made.
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5.1.4.2.2 Settings SMB Vision Sensor

" Vision Sensor Configuration Studio - Object o

FESTO

Pogd-ge e P

Setup Help | Result | Statistics

o)

Job
Parameters Archiving

Alignment
In tab Archiving the archiving of dats can be
P defined.
Neaxt topic: Filter for image improvement.
Cutput -
Resut Off: no archiving,
Archive type f
srchiving server is in
Trigger fmage update diffarant sub
netuork set gatevay
first vith vision
Sansor Devics
G Manager.
1P Address Snnigantaiiad |
Connection mode == b

- 5 ! < Play > 2 [/ =
e £ Tt Home Prev Next Print
=
Configure job
Name Description Author Created  Chanc | Image acqusiton | Image transmisson | Archiving | Pre-processing | Cyde time
1|Job1 Default job Author 16062015  16.06. | Archive type it T e Storage mode
SMB =] |fc Test Cydlic i
1P address Result files Max. number of fies
192,168,100, 151 Any 3| |0 =
Share name Directory name {pass)  Image files
Test_SMB Pass Any =
« ¥| | Workgroup (Domain) Directory name (fail)
~ e — Fail
New Load Save Delete Delete all
Mode: Config | Name: Simulator | Activejob: 1lJobl Cydle tme:(n/2) Fiash: 2.6k8/—| [X:0¥:0L0 oot @ @ 5 0o O O

Fig. 166: Settings in Vision Sensor- SMB- Interface
After starting Vision Sensor Configuration Studio, select select Job/Archiving/Archive type: ,,SMB”.
Do the follwing settings

* IP addresse: 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

o
B C\Windows\system32icmd.exe ':'iglr_ S |
1

icrosoft Windows [Version 6.1.76811
Copyright <(c> 2089 Microsoft Corporation. Alle Rechte worbhehalten.

C:sUserssfscripconfig

Jindows—IP-Konfiguration

Draht los—LAN-Adapter Drahtlosnetzwerkverhindung 3:

Medienstatus. . . . . . . . . . Hedium getrennt
Uerhindungsspezifisches DNS—Suff

thernet—Adapter Bluetooth-HNetzwerkverhindung:

Medienstatus. . . . . . . . _ . . = Medium getrennt
Uerhindungsspezifisches DNS—Suffix:

[Draht los—LAN-Adapteyr Drahtlosnetzwerkverhindung 2:

Hedienstatus. . . . . . . . . . . Hedium getrennt
Uerhindungsspezifisches DNS—Suffix:

Draht los—LAN-Adapter Drahtlosnetzwerkverhindung:

Medienstatus. . . . . . . _ . . . MHedium getrennt
Uerhindungsspezifisches DNS—Suffi

Ethernet—Adapter LAN-Uerbindung:

Uerhindungsspezifisches DNS—Suffix:

IPv4-Adresse . . . 192 _168.608.14
Subnetzmaske . . . 255.255.255.8
Standardgateway . . 192.168.68.1
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Fig. 167: IP- Adresse des PC via Start/Ausfiihren/cmd/ipconfig

* Share name: Here enter Share name like set in PC- dialog ,, 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=1 Eol =)
@Qv‘ b Libraries » Documents » Ny Documents b Test SMEB » Pass - |&7 ‘ | Search Pass 2l
File Edit Wiew Tools Help
Organize Share with = New folder Bz (i .Q.
477 Fovorites Documents library Mt ok
Bl Desktop Pass
. Dowinloads Mame @ Date rmodified Type Size
=l Recent Places
& Test_Lbmp Bitmap image 302 kB
4 Libraries | Test_Lesw CE File 1KE
S e &) Test_2bmp Bitmap image 302 KB
4 || My Docurments L | Test_2.esw €SV File 1KB
Test SMEB & Test_3bmp Bitmap image 302 KB
Fail || Test_Jcsw CSW File 1kB
Pass & Test_4bmp Bitmap image 302 KB
Public Docurnent; | 1et-hew £ File 1KB
. 5 Music & Test S.bmp Bitmap image 302 kB
s [ Pictures || Test S.csw CEW File 1kB
’E \ides & Test_G.bmp Bitmap image 302 KB
|| Test_fucsw CEV File 1KB
218 Computer |& Test_T.bmp Bitmap image 302 kB
5 g. Local Disk (Ci) || Test T.osw CSW File 1kB
& Test_8.bmp Bitmap image 302 KB
.,Q"*‘ Metwork || Test_Bucsw CSV File 1KB
& Test_Ubmp Bitmap image 302 kB
|| Test Yo CEW File 1kB
& Test_10bmp Bitmap image 302 KB
L | Test_10csw CEW File 1KB
| 20 items
f

Fig. 168: 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 Vision Sensor
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 Vision Sensor in folder ,,/tmp/results”.
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=" Vision Sensor Configuration Studio - Object

File View Options Help

poEgd-gel@p 2

- Setup 1
'
Trigger fimage update -
Single
Trigger
Continuous

- Connection mode

FESTO

== bt

FESTO

Help | Result | Statistics

Parameters for image transmission =

Image transmission and/or the image recorder
can be activated in the Image transmission tab. |—|

Naxt topic: Parameters Archiving

Sat image sharpnass vith the focus satting scraw
on the back of the Vision Sensor.

The symbel "exclamation mark” inside life
picture means, that image display / transfer on
PC i slower than image processing on Vision
Sensor. Not all images are transferred and
displayed on the PC. This may cause lost
images during archiving. I 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 imagas to Vision

Sensor Visualisation Studio can be
0 i on and off (Off increases
Kl

(o]

e e
=
CRETE
Name Description Author Created  Chang | Image acquisition | Image Archiving | Pre-processing | Cyde tme |
13051 Default job Author 15062015 1506, | pectnation -
Vision Sensor Visualisation Studio
on Jix:
Image recorder
Ram disk
(A7 I [+) [any :]
[ mew |[ wad |[ sae |[ opeete || Dpeletea || -

(Mode: Config | Name: Smulator | Actvejob: 1ilobl | Cyde tme: (nfa) | Flash: 1848/ — [x0v0L0 por @ @ & & @ @JJ

Fig. 169: Ram Disk

To access this data an ftp client connection like follows e.g. with Windows Explorer is established.

92.168.60.199,tmp/results/

Datei Bearbeiten Ansicht  Favoriten  Extras 7 |a#

eZurUck - o - lﬁ p Suchen EE'; Ordret ‘ v

Adresse I@ Frp:fi192, 165,60, 199 tmp/resulks)

j Wechseln zu

Cirdrer =

@’ Deskkop -
E:‘I Eigene Dateien
j Arbeitsplatz
‘ﬂ Metzwerkumgebung
&l Papierkorb
@ Inkernet Explorer
B (£ 192.168.60,193
(& bin
E;_l dev
@ Btc
@ home
(&1
@ lost+Found
[_:il mnk
@ opk
@ proc
E;_l raak
@ shin
E;_l sWs
= @ tmp
@ results s
l_:il usr

@var -

Name = | Grﬁﬁel Tvp |
mage.bmp 301 KB  Bitrnap
results.csv 46 Byte  Microsoft Excel C3W..,

4 |

| |Benutzer: Anonym |0 Inkternet

Az

Fig. 170: Ram Disk Sensor via Explorer
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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 settingis ,,user.

« First change to the folder on the PC where the data should be stored.
o is established.

e User name: user

¢ Password: user

¢ Go to folder: /tmp/results on the Vision Sensor.

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.

¢ With command ,,get image.bmp*, or. ,,get results.csv the files are copied to the selected folder on
the PC

Uerzeichnis von C:\Temp

.B83.2812 11:86 <DIR>
.83.2812 11:86 {DIR> i
A Dateiden) 8 Bytes
2 Uerzeichnis<sel, 16.556.417.824 Bytes frei

C:~Temp>ftp 192.168.68.199

Verbindung mit 192.168.68.199 wurde hergestellt.
228 Welcome to ftp—server?

Benutzer €192.168.68.199:{noned>: user

331 Please specify the password.

Kennwort =

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.
o n 1 ftp ftp 388278 Jan B3 BB:26 image.bmp
Tt T T 1 ftp ftp 46 Jan 83 BB:26 results.csu
226 Dirvectory send OK.
FIP: 64d Bytes empfangen in B.88S5ekunden 136888.80KB-s
ftp> get image.bmp
2@ PORT command successful. Consider using PASU.
158 Opening BIMARY mode data connection for image.bmp (388278 hytes).
226 File szend OK.
ETP; 64d Bytes empfangen in B.865ekunden 4893 .38KB-/s
tp> o

Fig. 171: 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.
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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 Vision Sensor

Before exchanging a sensor store all necessarily settings (as described in chap. Backup creation.) By
exchanging one Vision Sensor against another please consider that the sensors are not calibrated optically
or mechanically. That means the new sensor must be: installed mechanically and electrically like described
in 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.

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 99) /
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/I/O mapping are set to the according function “Job switch
(Bitx)”.

The in the following graphics shown binary input pattern then switch directly to the according job
number. S. also chap. I/O mapping (Page 99) / Function of inputs ff.
Attention:

Job switch starts / happens immediately after the input pattern has changed.

The display of the active job changes with the first following trigger.

The mapping of the I/O’s is not fixed. It’s depending on the settings in Vision Sensor Configuration
Studio/Output/I/O mapping.

The change of the logical level of all related inputs must happen at the same time.
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1/0 mapping ‘ Digital output | Interfaces | Timing | Telegram |

Pin / color
03 WH
10vT

12 RDBU (A)
09RD

05 PK

06 YE

07 BK (B)

08 GY (C)

MSB LSB
I o e el il
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. 172: 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. /O mapping (Page 99) / Function of inputs ff.

If possible job change should be made by binary coded signals like in chap. Job I... 3| 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 Vision Sensor

5.3.3 Job switch via Serial

s. chap. RS422 example I.1: command Job switch from PC/ PLC to Vision Sensor

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 132)

- Vision Sensor Visualiation Studic (192.168.100.151) PE T " =
File View Optons Help

EX Changing active job

In the Job tab, the jobs available on the
sensor are displayad in the selection list. Here
you ean svitch betwaen diffarent jobs stored
on the sensor.

The use of functions vhich stop an active
sensor may require password entry (User
group user, sea usar administration). I

Password levels

Fig.: Password levels

Commands Result | Statstics | Jobselect | Jobupload |
Freeze | Available jobs on sensor

Name Description Author Created Changed

@ Currentimage
1 LS Job Author 15.06.2015 15.06.2015
Next image

2|10b2 Job Authar 15.06.2015 15.06.2015
Next failed image

Zoom || Rec.images |
Archiving | (@l [v) | setacwe |

Mode: Run | TP address: 192.168.100.151 | Name: FESTO | Activejob: 1|Jobi | Cycle time: 43ms | 2 O o ®© @ O

Fig. 173: 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 1 Resik | Stalistics | dobselect | Jobuplcad |
Available jobsets in: Datafobset
@ Current image | Mame: Created Changed
|1 Jobset_1.job 28,02.2012 28.02.2012
| Next image |
12| Jobset_2.job z8.02.2012 26.02.2012
| Next failed image |3 | Testz b 12.03.2012 12.03.2012
| 4 |test1 job 05.03.2012 05.03.2012

| Mode: Run | 1P sdhess: 192.168.60.10 | Hame: Active jobi 2|Job2 | Cycle time: 22ms H H Q 9 9 @ 9 9

Fig. 174: Vision Sensor Visualisation Studio, Job upload

5.4 Network connection

5.4.1 Installation of Vision Sensor into a network / gateway

In Vision Sensor Device Manager/Active sensors, all Vision 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
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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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5.4.2 Proceeding/Troubleshooting - Direct Connection

Creating a functioning Ethernet connection between Vision Sensor and PC

Important:
To configure the PC via direct connection, the PC's IP configuration must be changed. Inform the system administrator of
this change in advance!

yes
v
Sensor correctly connected Connect Sensor correctly!
- Power supply 24V7 o » - Power supply 24V
- Ethernet cable - Ethernet cable
yes A
v
Electrical connection OK?
- green Pwr LED on SBSI is active
- Status LED on network adapter active
- and/or LAN status shows "Connection no:
established". (system control = network <
connection = LAN-Connection = status)
yes
yes
v v
PC's IP address matches sensor? Check/correct 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 no p- e.g. 192.168.100.101; - subnetmask: 2566.255.256.0
(/24 means 24Bit subnet mask = Configuration: Start = system control = network connections =
255.255.255.0) LAN connection = properties = internet protocol (TCP/IP)
yes Yyes «

"Repair" Network connection
Check with system administrator,
v b, if necessary.
Start system control network connections right mouse click

Vision Sensor Device Manager finds Sensor? on LAN connection used repair

- Start Vision Sensor Device manager (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
v
Deacticate / adjust firewall no
yes Check with system administrator
IP-Connection Test (see above)

yes

Attention!
Reactivate firewall once parameter settings
have been completed.

v v yes
Vision Sensor Device Manager Check sensor- and software version
starts user-software? no p -Sensor version is displayed in the Vision Sensor
- Double click on sensorin the list Device Manager (e.g. 1.0.0.0).

- PC application software starts

yes
v

Now the parameter setting of the sensor / can
be done

Fig. 175: Direct connection sensor / PC, proceeding / troubleshooting

5.4.3 Proceeding/Troubleshooting - Network Connection

Establishing an operational Ethernet connection between Vision Sensor and PC
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FESTO

Important:
To configure the Vision Sensor for the netwaork, 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 requiresa free IP address*1) to establish this connection.

Ask system administrator whether the IP o Reconfigure alternative IP address via direct connection
address 192.168.100.100/24 is free? (see3.3.1.1. Direct connection)
yes
v v = |
- Power supply 24V - Power supply 24V DC
- Network cable - Network cable

v = |
T
Sensor correctly connected? Connect Sensor correctly!
A

no———P

yes
A 4
Electrical connection OK?

-green PWR LED at Vision Sensor active?
- Status LED at network adapter active?
-and/or LAN Status shows "Connection
established" (system control =network

connections <"LAN connecticn ~ =Status).

es V7=" «
v v E T
Vision Sensor Device manager "Repair" network connection
finds Sensor? Check with system administrator,
Insert sensor in network and switch on if necessary
= start Vision Sensor Device manager Start = system control = network connections
= select sensor = right mouse click on LAN connection
‘ used = Repair (deletes e.g. ARP Cache).
yas Check IP connection
v -in command prompt: ping XXX XXX XXX
Configure sensor's IP address (sensor's IP address*1) [ENTER] .

[ ho

Set IP =P address *1) and enter subnet mask
=set IP =restart sensor
(disconnect power supply for at least 6 s.)

T

When four positive answers have been emitted, continue with
"yes" (Command prompt:
Start = All Programs => Accessories = Command prompt)

- PC software starts

yes .
4 no ,7),557
Vision Sensor Devive Manager ne Y
finds Sensor with new IP Deacticate / adapt firewall
- Press button "Find" Check with system administrator
_Mark Sensor Check IP-Connection
~1s "Connect" Button active? When four positive answers are emitted, continue with "yes".
- Attention!
yes Reactivate firewall once parameters settings have been
completed.
Vision Sensor Devive Manager dyes ‘
starts application- software? N
- Doubleclick orsensor-in list Check sensor- and software version
—no—p Sensor version isdisplayed in Vision Sensor

Device Mananger (e.g. 1.0.0.0).

yes

Parameter settings can now be carried out on
the sensor

*1) a suitable new, free IP address is assigned by the system administrator

Fig. 176: Connection via network sensor / PC, proceeding / troubleshooting

5.4.4 Used Ethernet- Ports

If the Vision Sensor 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. ina
company network by a firewall installed on a PC.

To communicate between a PC fur configuration and the Vision Sensor 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 Vision Sensor 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)

5.4.5 Access to the Vision Sensor via network

Exemplary values for IP etc.
Access to Vision Sensor | from PC |, if in same subnet.
« Via Vision Sensor Device Manager (/find)
Access to Vision Sensor 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 Vision Sensor 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
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Add active sensar -

IP address

oo

Subnet 1 e.g.

Vision Sensor 1

IP: 192.168.20.199
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

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.

Subnetmask:
Gateway: 192.168.30.1

192.168.30.x
255.255.255.0

Vision Sensor 2

IP: 192.168.30.199
Subnetmask: 255.255.255.0
Gateway: 192.168.30.1

Fig. 177: Access to Vision Sensor via network, same or different subnet
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5.4.6 Access to the Vision Sensor via Internet / World Wide Web

Exemplary values fiir IP etc.

Access from PC | (company network |), via Word Wide Web, into company network 2 to
Vision Sensor |

« Add the IP- WAN of router 2 (company network 2) in PCI (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 174))

Vision Sensor SBSI-EN, 1503a - 06.07.2015 Page 177



FESTO

PC 1

IF: 192.168.20.x
Subnetmash: 255325532550
Gateway: 182 168201
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ap

Add active sensor

IP address i :

Company-/Subnet 1e.g.

IF: 192 188.20.x
Subnetmask 255 255255 0
Gateway: 192.188.20.1

IP- LAN / Gateway 192 188.30.1
Router 2
IP-VWLAN: e.g. 6275148101

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.

IP- LAN / Gateway 192 188.20.1
Router 1
IP- VWLAN: e.g. 173.184.35.191

Internet
World Wide Web

Company-f Subnet 2 e.g.

IF: 192 188.30.x
Subnetmaskh: 2552553550
Gateway: 182 188.30.1

182.168.30.189
2552552550
182.168.30.1

Sﬁbnetmasbc
Gateway:

Fig. 178: Access to Vision Sensor via Internet / World Wide Web
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5.5 Vision Sensor PROFINET, Introduction

with Profinet. The Vision Sensor offers starting with version |.12.x.x a integrated Profinet interface.

and PLC (as example for Siemens S7), available telegrams formats and the telegram timing.

5.5.1 Electrical connection Vision Sensor in the Profinet network

The Vision Sensor is connected via a Ethernet TCP/IP connection and a Profinet switch to the network,
and so to the Profinet environment.

Vision Sensor Ethernet connections

Ethernet switch Main control, company network, internet...
Gateway: 192.168.100.1

’ e

IP 192.168.100.105 PLC 1P 192.168.100.101 IP 192.168.100.100 IP 192.168.100.99 IP 192.168.100.98
HMI Panel Notebook Visien Sensor Vision Sensor Vision Sensor
(Optional, for
setup, only )

Fig. 179: Connection of Vision Sensor via Profinet switch

5.5.2 Configuration of Vision Sensor via Vision Sensor
Configuration Studio for the use with PROFINET

In this example the configuration of Vision Sensor CR is described. For all other types the configuration
works analogue.
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5.5.2.1 Settings in Vision Sensor Device Manager
= Vision Sensor Device Man_ _ @‘Q

Fle Settings Help

B ? ~ FESTO

|Active sensors.

1P address Sensor name Hardware Type Variai Firmware Mode Ma

- Active sensors B
1@ 192168100151  FESTO R38 CodeReader Stan.. 117126 Run  Fes

All sensors available on the connacted
netviork are displayed in the selection list
Active sensors. —

Configuring a connected sensor (call up
Vision Sensor Configuration Studia)

Display images and rasult data (call up
il D) Vision Sensor Visualisation Studio)

Sensors for simulation mode

Significance of displayed
Type Hardware Variant Version Frems Significance
1/@ Object R3B ~ | Standard ~ | 1.17.12.3 = Sensor ‘s [P address in
1P address e e e
2|9  CodeReader R3B - | Standard sltarianagl Sanervod
Hardvare Hardvare (e.g. RS, )
Sensor type (Object-,
Senson bype Code reader)
% , Sensor- sub variant (=.g.
Add active sensor Variant Standard ) L]
=
Paddress [ . . . w|[ ad | l I [»]~]
Home Previous Mext Print
Find ] Config I View || set | [ Il I Il ‘

IP address (PC): 10.23.9.106 Subnetmask: 255.255.255.128 PC hat mehrere Netzwerk-Adapter

Fig. 180: Vision Sensor is displayed and selected in Vision Sensor Device Manager

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.

5.5.2.2 Setting of IP and name
(‘ Vision Sensor Device Manager M\

IPAddress [ 192.168.100. 151 ]

Mask |24 121 | 255.255.255.000

Gateway | 192,168,100, 100
DHCP

Mame | FESTD

Set ] [ Cancel

Fig. 181: Setting of IP and name

Here the IP address of the Vision Sensor and it’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:
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Independent from which possibility is used to do the settings, for a properly working Profinet
communication it’s neccessary:

o The Vision Sensor name must be identical in PLC and sensor

¢ The IPaddress of Vision Sensor and PLC must correspond (same address range)

IP address and name of the Vision Sensor can be set in different ways:

« Either via Vision Sensor 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.

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 187)

" Vision Sensor Device Manager. ;

R

Fle Settings Help

% 7 ~ FESTO

lActive sensors.

1P address Sensor name Hardware Type Variai Firmware Mode Mz

Active sensors —
1@ 192.168.100.151  FESTO R38 CodeReader  Stan.. 1.17.12.6 Run Fes

All sensors available on the connacted
netviork are displayed in the selection list
Active sensors.

Configuring a connected sensor (czll up
Vision Sensor Configuration Studia)

Display images and result data (call up
B Vision Sensor Visualisation Studic)

[l

Sensors for simulation mode

Significance of parameters displayed
Type Hardware Variant Version e Sgnificance
1/@ Object R3B ~ | Standard ¥ | 117123 = 1P add Sensor s IP address in
o the netvork
2|9  CodeReader R3E ¥ | Standard ¥ 117.12.3 >
Hardvare Hardware (e.g. R3, ...)
Sensor type [Object-,
Fensorype Code reader)
y E - sub t (=.g.
Add active sensor Variant sta;:;;,dm; ranmpiied: |
Paddress | . v add | [El| I [»]=]
| Home || Previous Mext || Pt |
Frd I G I iew I et . Il I I |
IP address (PC): 10.23.9.106 Subnetmask: 255.255.255.128

PC hat mehrere Netzwerk-Adapter

Fig. 182: IP and name has been updated

5.5.2.3 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.
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-

=

Sensor will stop runmode, Do you want to continue?

‘ ODK H XCancel‘

“w Vision Sensor Device Manager :

A\

Fig. 183: Open Vision Sensor Configuration Studio

5.5.2.4 Select Interface ‘“‘Profinet”

Vision Sensor User manual

In Output/Interface/Profinet via the checkbox the Profinet interface is selected. By this command the

Profinet stack gets startet.

" Vision Sensor Configuration Studio - Code Reader =
Fle View Optons Help
= -
logdi-zelde ? FESTO
Setup Fep [ Resut | Swtsts |
Job L @
EX Interfaces B
Detector
In this tab you select and activate the digital
— ineus/cutauss used and the inrfaces for data
Result = g
' = |
Fig.: Qutput, tab Interfaces 'l
Tnternal /0 [Selection of 1/O-type: PP or PR
RS 422 [Rs422 for data output vith choice
Trigger fimage update (baud rate) [of dat= rate
External 1/0]
[ Soge_) extension
Trigger
| Contnuous |
—— =
Connection made —- Etrcnet._jd
= . = Play | ]
ST Offine LI 2[4 = [ vome [ mev [ next [ pmt
Configure output
10 mapping | Digitaloutput | Interfaces | Timing | Telegram |
Name Setting 1 Setting 2 Setting 3 Logical outputs  Enable
1|Internal 1/O PNP 7 7|
2 |Serial R5422 < | 15200 8d B E E3 00 =)
3 |External [0 extension Sinputs, 2ouputs &
4|Ethernet @zt 1) outzoes 15 @ B
5 |Etherlet/I? [ =
B erofinet
Mode: Config | Name: FESTO | Activejob: 1labl | Cydetme: (a) | Flash: 0.3Kk8/40.3M8) |x0Y¥.010 por @ @ & © @ O

Fig. 184: Activation of Profinet in Vision Sensor Configuration Studio

5.5.2.5 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”.

5.5.2.5.1 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.
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The description you find in the Vision Sensor User manual in chapter Telegram, Data output (Page |12)
under: Vision Sensor Configuration Studio/Help/Manual.

R e e =)
Fle View Options Help

fogd-celep ? FESTO

S : Help | Result | Statistis
b L @
% Telegram, Data output =
Serial Communication ASCIT -
Output Serial communication BINARY
il EtherNet/IP Assembly Request
EtherNet/IP Assembly Response

Configuration of data output via serial interfaces
RS 422 and Ethernat 25 well a3 for archiving in
.csv. files. Here all settings can be done, which
result data of the Vision Sensarshould be
transfarrad via tha befors selectad intarface.

Triager fimage update -

Trigger

I

Continuaus

- Connection mode

wowe  Come [ 3I[x] Jlmlle] O ===

Configure output
| 1o mapping | Digital output | Interfaces | Timing | Telegram |
Binary % | start [ J Payload

Traik = i
G ‘ J Active Detector  Value Min. length Ho +
Separator [ ) s Detector1 Datacode-1: String 0 :]
£nd of Telegram ( | [Anst =

Selected fields Data length Status

Reset Detector result Digital outputs [ Logical outputs

Execution tme Active job no. Checksum 1l I [v) o]

(Mode: Canfig | Name: FESTO | Activejob: 1ldobl | Cydetme: ) | Fash: 0.348/40.308] [xovoL por @ @ & © @ O

Fig. 185: Data output, protocol: Binary

5.5.2.6 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.

" Vision Sensor Configuration Studio - Code Reader =
File View Options Help

irEd-cell@e 2 FESTO

- Setup . m . Help | Result | Statistics

Job 1 [=]
E Start sensor B
Detector
This function sets the sensor to run mede and
Output executes the job.
Image display
Result
i Result

Starting execution of a job:
Click on the "Start Sensor” button.

The active (= marked in the selection list) job is
to the sensor, stored in the sensor's

Trigger /Image update —

Trigger Zree d in the selaction

Continuous on vindow along

ist are shown in the configu
with statistical paramaters.

- Connection mode

®onine O Offine ‘ [ ][re EEs| = i > | [ [

Changing detector display:

(3]

Home || pev  |[ mex |[ et
Results/ statistics

 Resuts | | Statstics -
Detector Score  Time Detectortype  Decodedresuits Count ;2 [ Rest |

1 Detectorl @ 1000 20ms Datacode Decoded string | Truncated  Stringlength Q1 Q2 ‘— Ae—

3

1.1 DEMOZ 5 nja [ || 7 i % |

Fail la | |0.00% |

Minimum e ]

execution time [goms |

Maximum e

execution tme I

Average ]

m I B ([ I [8) || executon ume [oms |

(Mode: Run | Neme: FESTO | Actvejob: 1lJobi | Cyde time: 43ms | Flash: 0.2k3/40.3MB |x‘nv‘nm por @ @ @& @ @ O
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Fig. 186: Start sensor

5.5.3 Profinet configuration of PLC, example Siemens S7-1200
TIA

5.5.3.1 Create a new project

New project with: Project/Create new project

“Create a new project

Froject name; |

Fath: |C.".D-:~|<L||'n-?|'|te und Einstellungent  ‘Eigens DE!___I

Author: |

Carnrment: |*"~

b

Create ‘ | Cancel

Fig. 187: Create new project

5.5.3.2 Select GSD file

First a Profinet PLC must be added to the project.

To use the Profinet functions of the Vision Sensor , the GSD file for the Vision Sensor must be installed
init’s latest version. This is done at: Options/Install general station description file.

The GSD file is available in the installation path of Vision Sensor : ..\Programme\Festo\SBSI Vision Sensor,
and as download at www .festo.com.

‘Install general station descripfinn file

Source path: |:'.Documents'.r‘-.utomatisierung'.S?-1 200_5B5I_FESTO_HM_ProjektladditionalFiles\G5D | [—]

Content of imported path

@ File Version Language Status Info

E GSDMLW2 3Festo-5B51-2015030... | 3/5/20151.. English SBSI Vision ...
I}. f Install 1 | Cancel
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Fig. 188: Select and install GSD file

5.5.3.3 Adding Vision Sensor to Project

The Vision Sensor modules are added in the hardware catalog: Other field devices/ProfiNet IO/Sensors/
Industriesensorik GmbH.

'¢ | Catalog
|-:‘5EE|FE|‘1:\- HE] @
[ Filter

b '“_[. Controllers

» [ HM

¥ P_[l PC systems
b P'_[I Drives & starters
¥ p_[. MNetwork compaonents
» |1 Detecting & Monitoring
» (1 Distributed 110
v (1 Field devices
- p_[. Other field devices
« il FROFINET IO
v (i Drives
b P'_[I Encoders
¥ p_[. Gateway
v [ Ident Systems
- EE. Sensors
b (1 Siemens AG
- p_[. Festo
« [l SBSI Visien Sensor

[l sesi

» |1 FROFIEUS DF

Fig. 189: Add Vision Sensor to the project

5.5.3.4 Connect Vision Sensor to PLC

With drag and drop a Vision Sensor module can be put into the Network view. Now connect the Vision
Sensor via Profinet to the PLC (Tab. Network view).
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Totaly Intograted Astomation
FORTAL

W

Fig. 190: Connect Vision Sensor to PLC

5.5.3.5 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 Vision Sensor to PLC) (Page 198)), + |16 Byte payload data): If the data is longer than the
defined range the payload is truncated (in this case: Result data overrun = 1), if it’s shorter the rest of the
|6 byte are filled with O0h .

I [sesi ] & (&)H & oo [+ =]
P Go to network view =
& U
=
-
S
=
- i R
I
|
[T i [>]a
| Device overview
2 [ Module Rack  slot I address | Q address | Typ Order no. Firmuare Commen it
H - s o o <gsi
» Interiace o 0x sesi
H CTRL (3 bytes)_1 o 1 1.3 CTRL (3 bytes)
7] STAT(6 bytes)_1 0 i 1.6 STAT(6 bytes)
H DATA (2 + 16 bytes) 1 o 3 68..85 DATA (2 + 16 bytes)
H REQU (4 + 16 bytes) 1 o 4 64.83  REQU (4 + 16 bytes)
H RESP (4 + 16 bytes)_1 o 5 86..105 RESP (4 + 16 bytes)

5.5.3.6 Set IP address of Vision Sensor in the project (Option 1)

The IP address of the Vision Sensor can be set via the project. Select option ,,Set IP address in the
projectand set IP address. Address from the field “IP address” is written into the Vision Sensor. The IP
address of the PLC and of the Vision Sensor must not be the same, but must correspond, what means
they have to be in the same address range.
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FESTO

[ € Properties

[Ainfo )| & Diagnosties |

|| General [ I0tags [ Texts

» General

- FROFNET e face 1] Ebemetaiisss:

Interface networked with

Subnet: [PNAE_1

1P protocol

[ use IPprotacol
(@ SetlPaddress in the project
1P dd

sing a different method

O setra

PROFINET

Fig. 192: Set IP address in project

The Vision Sensor can be used without a started project also, and so can be configured via Vision Sensor

Device Manager.

If the IP address of the Vision Sensor does not correspond to the one in the TIA project, the PLC is
setting a |IP address. In this case the IP address of the Vision Sensor 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).

5.5.3.7 Set IP Address with Vision Sensor Device Manager (Option 2)

The IP address of the Vision Sensor 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 180).).

[ Properties %} Info_)| 2 Diagnostics

| General [ 10tags | Texts
» General M

~ PROFINETinterface [X1] Ensmetaddmsces

Interface networked with

Subnet: [ PNIE_1

IP protocol

[ Use IP protocol

PROFINET

Fig. 193: Set IP address via Vision Sensor Device Manager, settings therefor in the PLC/TIA interface

5.5.3.8 Set the name with TIA interface

To set the name of Vision Sensor from TIA interface there are two options.
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5.5.3.8.1 Generate name automatically

The Profinet name of the Vision Sensor 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.

5.5.3.8.2 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 Vision Sensor 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 Vision Sensor must be the same.

[ Properties |’ Info_ )] & Diagnostics |

| General [ 10 tags [ Texts

» General

» PROFINET interface [X1] Eemetaddiezoes

Interface networked with

Subner: [PNIE_T o

1P protocol

[ uze 1P protocol

(O SetIP address inthe project

PROFINET

Fig. 194: Set name in project

5.5.3.9 Write name into Vision Sensor

In case that the Profinet name in the Vision Sensor 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 (Vision
Sensor ) and with ,,Assign name* the name is written into the sensor.
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Assign PROFINET device name.

PROFINETdevice name: | sbsi [+]
Type:  [sBSI |
Type of the PGIPCinterface:  |_PNIE I=]

FGIFC interface: !ﬂlntel(ﬁ} Ethernet Comnecti...|'| ®|§

D Only show devices ofthe same type
[] Only show devices with bad parameter settings

[ ©nly show devices without names

[ Flash LED Accessible devices in the network: |,9,| L\\,
IP address MAC address Type KName Status
192.168.100.100 00-0E-FO-01-10-04 Festo shei G oK
192.168.100.102 00-1C-06-11-D1-C1 57-1200 plc_1 0 oK
192.168.100.105 00-1C-06-11-FD-96 SIMATICHMI hrni_1 0 QK

| Assign name

| Clase |

Fig. 195: Write name into Vision Sensor

5.5.3.10 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  Miew  [nsert Cnline  Options  Tools

Y H saveproje & M B T X 02 (d

ndoy, pe
o F,aﬂ Go online ¥ ©a offline g"p[ﬂ [H)(‘:: (1]

Fig. 196: Translate project and write to PLC

5.5.3.11 Mapping of output data

The mapping of the output data of the Vision Sensor to the Profinet-Protokoll can happen like follows:

Step 1) List of variables in "Device overview".

Device overview

. 197: Device Overview

.y
0a

¥ - |module Rack | slot laddress | Q address Type Order no. Firmware Comment
[RIE=T] 0 0 sasl

L b Interface ] 0X1 SBs!

k CTRL (3 bytes) 1 o 1 CTRL (3 bytes)

kL STAT (6 bytes)_1 0 2 STAT(6 bytes)

I DATA (2 + 16 bytes)_1 0 3 DATA (2 + 16 bytes)

5 REQU (4 + 16 bytes)_1 o 4 REQU (4 + 16 bytes)

k RESP (4 + 16 bytes) 1 ] 5 RESP (4 + 16 byt=s)

Step 2) The start address of the input variable is shown in ,,Device Overview*.
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b A AL T2

i Name Address Display format | Monitor value | Madify value ?

1 ] s [Z] =ime8 Hex [=] 16200
2 %IB6S Hex 16800
i} "Datal” %IB70 Hex

4 "Data2” %IB71 Hex

5 "Data3” %IB72 Hex

6 "Datad” WIBT3 Hex

¥ "Datas5” WIBT4 Hex

8 "Datab” %IB75 Hex

g *Data7” %IB76 Hex

10 "Datag" WIB7T Hex

11 "Datagd” %IB7 8 Hex

12 *Datai0" %IB79 Hex

13 *Data11” WIBBO Hex

14 *Datal2” SIBST Hex

15 *Datai3” HlBE2 Hex

16 "Datal4” FIBE3 Hex

17 *Datals” W%IEB4 Hex

18 "Datal6" %IB85 Hex

19 N>

Fig. 198: List of variables

Step 3) Set up of output data of sensor in Vision Sensor Configuration Studio, and
protocol format saved as .csv- file.

| Irigger | \W Speichern unter
) ) = Bl Desktop »
Connection mode O\J ‘ Gl — e
@ Online Offline Organisieren = MNeuer Ordner
= .
. Favoriten — 4 Dateiordner {1)

B Desktop
3 PPT_Prasentationen
W Dowploac [ | Dateiordner

1/0 mapping || Diitel output | 1r 1 Zuletzt besucht

Binary | st 4 Microsoft Excel-CSV-Datei (1)
Trailer 74 Bibliotheken 4 | [T Protocol
=] Bilder | P15 | Microsoft Excel-CSV-Datei
Separato = d .
R lj Dokumente (IS SR Byt
| End of Telegram| B videos 4 Verknupfung (1)

- Selected fiel Erweiterung_Profinet -
k F Verknupfung

| 18 Computer L\\) @

Reset | Detector re: Verknipfung
s Windows7 (C:) =
Execution i
Dateiname: Protocel
Mode: Config | Name: sbsi | Active j Dateityp: [*-CSV

Fig. 199: Output format saved as .csv- file, with "Save to file".

Step 4) Open .csv- file in MS- Excel: Byte format.

Al - Jr | Byte position v
A B & D E F = H ] J K =
1 [Byte position [Datatype  Field Detector nami Value Length Detector num Detector type
2 1 Byte Detector Detector Overall result 1 1 Contour
3 2 Integer Detector Detector Pos X 4 1 Contour
4 6 Integer Detector Detectorl Pos Y 4 1 Contour
5. 10 Integer Detector Detectorl Angle 4 1 Contour
6
Z
8
g
Protocol [N « v
BEREIT i) M -—————+ 100%

Fig. 200: Output format in MS- Excel.
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Description of the format of the Profinet Data- module s. Module 3: “Data” (From Vision Sensor to PLC)
(Page 198)

Step 5) Mapping between the input data of the PLC ...:

oo
1
Address Display farmat ] Manitor value Modify value 7 Comment

1 ] EIETEE Hex [=] 18201
2 lBE6S Hex 16800
3 “Datal” %IE70 Hex 16#01
3 "Data2" SIB71 Hex 16#00
5 "Data3" %IBT2 Hex 16#03
& "Data4” Hex 16898
7 *Data5" Hex 16806
8 “Datag” Hex 16800
9 “Data7" Hex 16805
10 "Datag8” Hex 16#88
11 “Datag9” Hex 16885
12 "Data10” Hex 168FF
13 "Data11” Hex 16&#FF
14 *Data12" Hex 168FF
15 "Dat13" Hex 16878
16 “Datal4” Hex 16800
17 "Data15” Hex 16%00
18 "Datals” Hex 16500
19

Fig. 201: Input data PLC

... and the configured protocol:

Al s f\ Byte position v
A B c D E F: G H J K =
1 |Byte position |Data type Field Detector narm Valug Length Detector num Detector type
2 [ 1 Byte i Detector Detector] Overall result 1 1 Contour
3 2.\ntega_r Detector Detector| Pos X 4 1 Contour
4 | & Inteser Detector Detector] Pos v 4] 1 Contour
= e i s
51 10 Integer Detector Detector] Angle 4] 1 Contour
6
7
8
k!
Protocol ® L 1 v
BERETT ] M -——F+——+ 100%

Fig. 202: in Vision sensor configured protocol

Step 6)Trigger of Vision Sensor: result data is displayed.

Results/statistics
Results Statistes
Detector e aene Detector type Count 1 Reset |
1fpetectors.  © 1000 32ms Contour Position X 235.7px Position Y 3626 px
Pass 2 100.00%
Delte pos.X 0.3px Delta pos.Y 04px sl o 0.00%
Mnimum =
Position control off Angle 0.1° execution time =
Maximum
Stims
Delta angle o Scale i evecution time

Average
execution time

s6ms

Fig. 203: Result data in Vision Sensor Configuration Studio

Step 7) The follwing data are received in PLC/ TIA:
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b # £ & F=
i MName Address Display format Monitor value Modify value # Comment

1 ] [Z] sipss Hex [=] 16201
2 %IBES Hex 16800
3 *Datal” %IB70 Hex 16801
4 *Data2” %IB7 1 Hex 16800
5 "Data3” %IB72 Hex 16803
& “Data4” %IB7 3 Hex 16898
7 "Datas” F%IBT4 Hex 168C6
8 “Datag” %IB75 Hex 16800
2 "Data?" %IB7 6 Hex 16805
10 *Datad" %IB77 Hex 16888
11 *Datag" %IB78 Hex 16885
12 *Data10” %IB7S Hex 16#FF
13 "Datal1” %IBE0 Hex 168FF
14 "Data12” %IBE1 Hex 1B8FF
15 "Data13” %IB82 Hex 16878
i6 *Data14” %IBB3 Hex 16800
17 "Data15" TlBE4 Hex 16800
18 *Datal6” *IBBS Hex 16800
19 Add ne

Fig. 204: Data in SPS/ TIA

Conversion of Binary values.

All detector-specific data with decimal places are transmitted as whole numbers, multiplied by 1000, and
must therefore be divided by 1000 after receipt of data.

Values are transferred in format "Big-endian". (There are two different architectures for handling
memory storage. They are called Big Endian and Little Endian and refer to the order in which the bytes are
stored in memory, in the case of the Vision Sensor architecture the data is stored Big End In first)

Example: "Score" Value (Binary protocol)
In Vision Sensor Configuration Studio/Vision Sensor Visualisation Studio "Score" = 35 is displayed.
Over Ethernet there will be received the following four bytes: 000,000,139,115

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) + | 15 = 35699/ 1000 = 35,699 (real score value)

Angles or other negative values are transferred in two's complement.

As in the list of variables, for e.g. the first posiiton X, the following HEX- values are received:
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- "Data2” WIETT Hex 16800
5 "Data3” HIBE72 Hex 16803
& "Datad” WIEY 3 Hex 16898
7 "Datas” HlB7 4 Hex 168C6

Fig. 205: Data output position X

the following is valid:

HiWordByte = 00 = %IB7|

HiLowByte = 03 = %IB72

HiByte = 98 = %IB73

LoByte = Cé6 = %IB74

that means: in HEX simpy the following value would be shown (without above calculation)

000398C6 = 235718/ 1000 = 235,718 (s. screenshot below "Result / statistics")

Results/statistics

Fig. 206: Result data of Vision Sensor

The same for e.g. "angle" in HEX:

12 “Datal0”® Hex 16#FF
1 “Datalil” Hex 16#FF
14 *Datal12" %IBB1 Hex 168FF
15 *Data13" GIBE2 Hex 16878

Fig. 207: Data output angle

FFFFFFZ8= 11111111 LLETTITE i rnronii 1000

As with "angle" two’s complememt is used, it must be inverted!
+1, that means:

+ 0000 0000 0000 0000 0000 0000 10000111

+ 0000 0000 0000 0000 0000 0000 0000 0001
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= 0000 0000 0000 0000 0000 0000 1000 1000 = 136/ 1000 =0,1°

Improtant: "MINUS", that means: = - 0,1°

Vision Sensor User manual

5.5.4 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”.

5.5.4.1 Modulel: ,,Control‘ (From PLC to Vision Sensor)
Name in PLC,,CTRL (3 bytes)“

Byte-

Position ?lze Member |Data-| Bit .
. in Meaning
in Bytes name |Type | number
Module
Reset . Reset Error clears 4bit Errorcode in Module: “Status”.
| Bit [0 . .
error Rising edge (low ==> high) clears error code.
This bit is set to disable triggering via the hardware trigger.
Valid for triggered and free-run mode.
HW- Low (0): Hardware trigger or free run enabled.
Trigger |l Bit | | High (1): Hardware trigger or free run disabled
Disable If the HW-Pin "Trigger enable" is used, both (Digital input
“Hardware- Trigger” and “HW Trigger Disable Bit”) have to
be set on “Enable” to accept triggers.
Rising edge (low ==> high) Trigger is executed immediately.
If Trigger was not executed, Trigger Ack-Bit stays low and
Trigger |l Bit |2 Bitfield "Error" has error code "I: Failure trigger request”. S.
0 3 also Timing diagram, chap. Case: Trigger not possible (not
ready) (Page 201).
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
Change Jobchange, the byte "Jobnumber" in Status Module equals to
, | 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 203).
Switch |1 Bit |4 Rising edge (low ==> high) "Switch to Run" is executed.
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Success or failure of Switch to Run request is signalized with

o run 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 203).

Reserve || Bit

Reserve || Bit

Reserve || Bit

Reserve !

Byte
Number of job to be changed to, on rising edge of Change-
2 Job U8 job bit.

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 . ( Reserve Job number
relevantin this case)
07 |06 |05 |04 [03 02|01 |00 |17 16|15 |[1afr3]|12|r1 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
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 f04]03 02|01 |00 17|16|15] 14|13 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

5.5.4.2 Module2: “Status” (From Vision Sensor to PLC)

Name in PLC,,STAT (6 bytes)*

B)’t?-' Size .

Position |. Member Data-| Bit .

) in Meaning
in Bytes name Type | number

Module ye
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Ready

| Bit

Vision Sensor is ready to receive trigger. Ready = |.
Caution: The Ready Bit is reserved to indicate that the
Vision Sensor is 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.)

Reserve

| Bit

Trigger
acknowledge

| Bit

Acknowledge for successful trigger request (via Trigger
Bit in Control Module). Acknowledge is cleared as a
response of clearing the Trigger bit. If trigger was not
executed, Trigger Ack-Bit stays low.

Change job
acknowledge

| Bit

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
Request bit is cleared. Success or failure of Change job
request is signalized with bitfield "Error" (error code "2:
Failure change job") and byte "Jobnumber" in Status
Module . This Ack-Bit can be delayed due to delayed
execution of Job Change.

Switch to
run
acknowledge

| Bit

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
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
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» 1 OJ

2 | Bit 12 RDBU
| Bit 09 RD
| 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
I ID (0-255) is i d with each j
4 Image ID U8 mage . (9 55) is mcremente. 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 0: N? error
I: Failure trigger request (sensor not ready)
2: Failure change job
3: Failure switch to run
|5: System error
Trigegr | Bit | = Freerun
mode 0= Triggered
Reserve | Bit
Operation | Bit I =Run .
mode 0 = Config
Reserve | Bit

Example 2.1: Module 2 “Status’: Trigger acknowledge is set

o Trigger ack.is setto | (Trigger received)

o Readyis set to 0 (Busy)
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Byte O Byte | Byte 2
Bit 0: Ready = 0 Bit 2: Trigger ack. = | Reserve Digital results
07 o6 |05 o4 [03 o2 [oa& oo |17 [1e|15 [r4|13 12|11 [ro]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 [3.0 |47 |46 [45 [44 |43 |42 |41 |40 |57 |56 [55 [54 |53 |52 |51 |50
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)
o Readyis set to 0 (Busy)
Byte O Byte | Byte 2
Bit 0: Ready = 0 Bit 2: Trigger ack. = | Reserve Digital results
07 o6 [o5 o4 [03 o2 foa& oo |17 [1e|15 [r4|13 12|11 [ro]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 [3.0 |47 |46 [45 [44 |43 |42 |41 |40 |57 |56 [55 [54 |53 |52 |51 |50
| 0 | 0 | 0 | 0 X X X X X X X X X X X X X X X X

5.5.4.3 Module 3: “Data” (From Vision Sensor to PLC)
Name in PLC ,,DATA (2 + 8/16/... bytes)

Byte-

Position Size in Bytes Member |Data- | Bit Meaning

in name |Type | number

Module

0 | Image us Image ID (0-255) is incremented with each job
ID execution, independent from trigger source.
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Result _ Result data has been truncated. |: Data overrun =
I I data I Bit |0
truncated 0: No overrun
overrun
Reserve |7 Bit | |-7 Reserve
One block of 8, Data‘ as' dfflned in Vision Sensor Corll'flguratlon
) 16.32 64 128 Result |Byte- Studio in "Output/Telegram/Payload". In case of
P 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
g Reserve "Output/Telegram/Payload" in binary
format.
07 |06 (05|04 |03 [02]0r oo |17 6|15 1a]13|12|n 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 X

5.5.4.4 Module 4: ,,Request‘ (From PLC to Vision Sensor )

Name in PLC ,,REQU (4 + 8/16/... bytes)*

B)’t?-' . o Member |Data-| Bit .
Position in |Size in Bytes name | Tybe | number Meaning
Module P
I
0 I Key Byte Request key (Request counter)
Reserve ! Reserve
Byte
2 [ Reserve ! Reserve
Byte
3 [ Reserve ! Reserve
Byte
One block of 8, 16, R ¢ |8 Same data as for TCP requests, s.
4 32, 64, 128 or 256 d;jlues ar?l:ae- addendum: .... Serial communication
Bytes Y BINARY (Page 232)
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5.5.4.5 Module 5: ,,Response‘‘ (From Vision Sensor to PLC)
Name in PLC,,RESP (4 + 8/16/... bytes)*

Vision Sensor User manual

Bytes

Bytc.e-. N P Member |Data-| Bit )
Position in |Size in Bytes name Tvoe | number Meaning
Module P .
0 | Key U8 Response key which is mirrored from
request
Result
data I Bit {0 Response data has been truncated
I overrun
Reserve |7Bit | I-7 Reserve
2 I Reserve ! Reserve
Byte
3 I Reserve ! Reserve
Byte
One block of 8, 16, Same data as for TCP responses s.
Result |Byte- . oo
4 32,64, 128 or 256 addendum: ... Serial communication
data array

BINARY (Page 232)

5.5.4.6 Start- /| End- criteria per each Profinet command

C d
omman Start- condition (Modul | Confirmation of acceptance Confirmation of execution
(MOdUI (3 3 (3
“ ,»Status®) (Modul ,,Status*) (Modul ,,Status*)
,,Control*)
Trigger Ready = High Trigger Ack = High Image ID changed
Change Job |/ Job Change Ack = High Job Nr. changed
Switch to Operation Mode = Switch to run Ack = High Operation Mode = High
run Low
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5.5.5 Timing diagrams to the Vision Sensor Profinet

communication with a PLC

5.5.5.1 Case: Trigger ok

Trigger (ok)

Trigger Bit y W
N /

Trigger Ack

Bit

Ready Bit

Image ID

PLC

Sensor

Error
Trigger

H Sensor
undefined

Fig. 208: Timing Trigger ok

5.5.5.2 Case: Trigger not possible (not ready)

Trigger (not ready)

Trigger Bit A %

Reset Error

Bit

Trigger Ack
Bit

Ready Bit

Image ID

| PLC

Sensor

Error Trigger

! Sensor
undefined

Fig. 209: Timing Trigger not ready
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5.5.5.3 Case: Jobchange ok

Jobchange (ok)

s 0 7

Jobchange
Bit

Jobchange
Ack Bit

Jobnumber

Error
Jobchange E Sensor

Fig. 210: Timing Jobchange ok

5.5.5.4 Case: Jobchange delayed

Jobchange (delayed)
Job b
o 77722
Jobchange W . A

Jobchange
Ack Bit

Jobnumber

Error
Jobchange

Fig. 21 1: Timing Jobchange delayed
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5.5.5.5 Case: Jobchange not possible (e.g. wrong job number)

Jobchange (not possible)

Jobnumber
Change

7722%

2,

V777 V77

Jobchange

Bit

Reset Error
Bit

Jobchange
Ack Bit

Jobnumber

Error
Jobchange

Fig. 212: Timing Jobchange not possible

5.5.5.6 Case: Switch to run ok

Switch to run (ok)

g\iﬁtvitch-to-run W M

Switch-to-run

Ack Bit

Operation

Mode Bit

Error
Switch-to-run

% PLC

Sensor

Fig. 213: Timing Switch to run ok

5.5.5.7 Case: Switch to run not possible

Switch to run (not possible)

g\i:litch-to-run V %

Reset Error
Bit

N

Switch-to-run I

Ack Bit

Operation
Mode Bit

No switch possible (e.g. no job in sensor)

Error
Switch-to-run
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Fig. 214: Switch to run not possible

5.5.5.8 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 Vision Sensor, e.g. 32ms, may result in READY not getting low.

3. READY should be high before sending trigger request.

5.5.5.9 Request sequences

5.5.5.9.1 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").

5.5.5.9.2 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.

5.5.5.9.3 Change)ob 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).

5.5.5.9.4 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.

5.5.5.9.5 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.

5.5.5.9.6 Error Reset (depicted in UseCase "Jobchange not possible™)
I) Reset by "Reset Error Bit"

2) Error bits are overwritten by new error bits.
5.6 Rescue

The utility ,,Rescue* is used to reset Vision 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.

« Start Rescue (leave empty field ,,Mac address of Sensor*)

« Reset Vision Sensor, Power off/on or Vision Sensor Device Manager/File/Sensor soft reset (the
Vision Sensor must be connected via Ethernet and be located in the same network as the PC)

o In the field below ,,Received Data* now all settings of the Vision Sensor are displayed.
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Usage

Retrieving settings from sensor:

{1} Leave field 'MAC address of sensor' blank.

{2) Restart sensor either by re-powering or via soft reset (DeviceManager -= File).
{3) Settings of sensor will be displayed in field 'Received data'.

Changing settings 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 or via soft reset (DeviceManager -= File).

Attention; Data displayed in field ‘Received data' is previous setting, not new setting in case that DHCP is disahled.

MAC address of sensor

1 New sensor settings

IPaddress | 192,158, 100,100

Subnetmask | 24 |5 | 255,255.255.0

Gateway | 192.188.100.1

DHCP active
() Permanent settings
(") Temporary settings

(@ Mo change

r Startup behaviour -

Stop sensor firmware

Delete jobs on sensor
Received data:

MAC address
IP address
Subnet mask
Gateway
Sensor name
DHCP

00-19-6F-10-1B-E9
192,168,100, 105
255.255.255.0
192.168.100.1
Matthias

Disabled

F*rxxe= 5BsI Vision Sensor details end ¥+

Fig. 215: 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 Vision
Sensor should have after the next Restart (Power off/on), can be entered.

« Restart Vision Sensor.

Attention:

The after the next restart displayed data are the old ones as they are not refreshed by sensor restart.
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Usage

Retrieving settings from sensor:

{1} Leave field 'MAC address of sensor' blank.

{2) Restart sensor either by re-powering or via soft reset (DeviceManager -= File).
{3) Settings of sensor will be displayed in field 'Received data'.

Changing settings 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 or via soft reset (DeviceManager -= File).

Attention; Data displayed in field ‘Received data' is previous setting, not new setting in case that DHCP is disahled.

MAC address of sensar | 00-13-6F-10-18-E9 |

r New sensor settings

IP address | 192,158, 100,199 J

Subnetmask |24 |2 | 255.255.255.0 |

Gateway [ 192.168.100.1] ]

|| DHCP active
() Permanent settings

() Temporary settings

@ No change

Startup behaviour
|| Stop sensor firmware

|| Delete jobs on sensor

Received data:

MAC address
IP address
Subnet mask
Gateway
Sensor name
DHCP

00-19-6F-10-1B-E9
192,168,100, 105
255.255.255.0
192.168.100.1
Matthias

Disabled

F*rxxe= 5BsI Vision Sensor details end ¥+

Fig. 216: 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 Vision
Sensor 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.

6.3 External illumination

For the Vision Sensor 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.

The both types SBAL-C6-A- xxx and SBAL-C6-R- xxx can be connected directly to the sensor.
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Anschluss / Wiring / Raccordement

154-00506

NC

Anschluss Ringlicht mit Sensor / Connection ring light with sensor / Raccordement lumiére externe avec le capteur

155-01364

L

Fig. 217: Connection of external illumination SBAL-C6-A- xxx and SBAL-C6-R- xxx. All other listed types

are connected to the Vision Sensor as follows.
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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

._.-' "._. 3

Fig. 218: 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. 219: 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. 220: 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. 221: 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
[ Ly
i

Fig. 222: 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

Fig. 223: left: spot illumination; right: diffuse illumination

That means; clear homogeneous image with diffuse illumination! With any spot illumination the reflections
of the aluminium foil from one part to another are always different.
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Electrical data

Operating voltage UB 24V DC,-25%/+10%
Residual ripple <5Vss
Current consumption (no 1/0O) <200 mA

Allinputs PNP / NPN High > UB -1V,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 Vision Sensor-XX-Standard

Ethernet (LAN)

Readiness delay

Typ. 13 s after power on

Optical data

Number of pixels , chip size, pixel size

Vision Sensor- R3...: 736 (H) x 480 (V), 1/3", 6,0 um square

Technology

CMOS (mono)

Integrated scan illumination

8 LEDs

Integrated lens, focal length

6 or 12 mm, adjustable focus

R3 R3
Lens (adjustable to infinity) 6 12
Min. scan distance 6 30
Min. field of view X x Y 5x4 8x6

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

Ambient operating temperature

0° C.... 50° C (80% humidity, non-condensing)

Storage temperature

-20° C ... 60° C (80% humidity, non-condensing)
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Protective system IP67
. 24V DC and I/O MI2 12-pin, LAN M2 4-pin, Data M12 5-
Plug connection ,
pin
Housing material aluminium, plastic

Function and characteristics

Object detection

Number of jobs / detectors |Vision Sensor-XX-Standard: 2/ 32

* 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
* Caliper, distances between edges

Evaluation modes

typ. 20 ms pattern matching
Typical cycle time typ. 30 ms contour
typ. 2 ms area test

Code Reader

Number of jobs / detectors |Vision SensorXX-Standard: 8/2

* 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), EAN128 (Codes A, B, C)

* position and size of field of view freely adjustable

* logic operation of single configuration (AND, OR = sorting)

* verify

Evaluation modes

Typical cycle time 40 ms one evaluation Coder reading
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|SBSI| -

B |-

Re[ B |-[Fs |- w]-

0 |

A

I‘

I‘

l¢

I‘

A

8 Type key

SBSI Vision Sensor with integral illumination / optic
B Code reader

Q Object detection

‘R3 736 x 480 Pixel (WideVGA)
‘B monochrom

F6 6 mm

F12  12mm

W white

R red

NR infrared

D Enhanced depth of focus
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9 Addendum

9.1 Telegram, Data output

The following telegrams are available

Serial Communication ASCII (Page 217)

Serial communication BINARY (Page 232)

EtherNet/IP Assembly Request (Page 247)

EtherNet/IP Assembly Response (Page 248)

FESTO

9.1.1 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 (ASCIl) Request string to Sensor

Byte no. ASCII contents Significance

| T

N R Trigger, (simple trigger without index, via port
2006)

3 G

Trigger (ASCIl) Response string from sensor

Byte no. Contents Significance
I T . . . . .
Trigger, (response to trigger without index, via
2 R port 2006. If defined: result date without index via
ort 2005
3 G P )
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
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End of telegram

max. 4 byte (option)

Extended Trigger (ASCII) Request string to Sensor

Byte no. ASCII contents Significance
I T
) R Extended Trigger, (trigger with index, for correlation of
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
) 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+6 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
m+3 X
m+4 X

End of telegram (option, max 4 byte)

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 ) 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

F Fail
5 Triggered

F Free-run
6 X
7 X Job number
8 X
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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)

Set parameter (ASCII)
Byte No. Contents Significance
| 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
1 X
12 X Length of reference string / value in Bytes (n)
13 X
14 X
15...n X Reference string / value
Set parameter (ASCII) Response string from Sensor
Byte No. Contents ASCII Significance
| S

Set parameter

2 P
3 P P Permanent

T T Temporary
4 P P Pass

F F Fail

Page 220 Vision Sensor SBSI-EN, 1503a - 06.07.2015



Vision Sensor User manual | —— [i

Parameter of type STRG (String) was set

O (N || @

Q(R[(H|@»

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 t Cont Threshold Min 001
'gnment L-ontour Threshold Max 002
Patt tchi Threshold Min 001
atternmatching Threshold Max 002
Contour Threshold Min 001
ontod Threshold Max 002
Threshold Min 001
Grey Level Threshold Max 002
y GreyMin 101
GreyMax 102
Contrast Threshold Min 001
ontras Threshold Max 002
Barcode Reference String 101
Datacode Reference String 101
Get parameter (ASCII)
Byte No. Contents Significance
| G Get parameter
2 P
3 A

Vision Sensor SBSI-EN, 1503a - 06.07.2015

Page 221




= | e ey [ | _] Vision Sensor User manual

4 X

5 X Detector No.
e.g. 001

6 X

7 X

8 X Command: Set reference string / value *1), see below !

9 X

Get parameter (ASCII) 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

6 T Parameter of type STRG (String) was read

7 R

8 G

9 X Length of Reference strings / value (n)
z.B. 00005

10 X

I X

12 X

13 X

14...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
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Alienment Contour Threshold Min 001
g Threshold Max 002
Pattern matchin Threshold Min 001
g Threshold Max 002

Contour Threshold Min 001
Threshold Max 002

Threshold Min 001

Threshold Max 002

Grey Level 101
102

Contrast Threshold Min 001
ontras Threshold Max 002
Barcode Reference String 101
Datacode Reference String 101

Get image (ASCIl), not available for RS232/422

Byte No. Contents Significance
| G
2 I Get image
3 M
0 — Last Image
4 X I — Last Failed Image

2 - Last Good Image

Get image (ASCII) Response String from Senso

r

0 - greyscale

Byte No. Contents Significance

I G

2 1 Get image

3 M

4 P P Pass

F F Fail

Error type

5 X 0 - Success,
| = Recorder Off
2 — No Matching Image of requested type
Image type

6 X ge typ
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Image result
7 X
| - good image
0 - failed image
8 X
9 X No of rows
10 X e.g. 0480 / 0200
I X
12 X
13 X No of columns
14 X e.g. 0640 / 0320
15 X
16...n X 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

End of telegram

max. 4 byte (option)

Set Shutter (ASCII)

Byte No. Contents Significance
| S
Set Shutter in active Job
2 S
3 P Permanent
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
8 X ms
9 X
Set Shutter (ASCII) Response String from Sensor
Byte No. Contents Significance
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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
4 P P Pass
F 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)
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Set ROI (ASCII), not available for RS232/422

Byte No. Contents Significance

Set ROI
SRP0000005500 1000200 1 6000000120000000800000004000000 | 80000

I S

Length55, Detector=1,yellow ROI, rectangle, centre X=160, centre

2 R Y=120, half width= 80, half height=40
3 P Permanent
T Temporary
Al X ROI Info length in bytes from Byte 4 to end
e.g. 00000055
12 X
Detector No.
13 X
e.g. 001
14 X
15 X ROI Index
= 00 for yellow ROI
16 X = 01 for red ROI
17 X ROI shape 0l=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 (not at circle / ellipse) (in ° * 1000), e.g. 180° = 0018000

Set ROI (ASCII) Response String from Sensor

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
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Accepted in configuration

N
mode: °

Accepted when Ready Low: | Yes

Status of Ready signal
during processing:

pulled low

End of telegram

max. 4 byte (option)

Get ROI (ASCII), not available for R$232/422

Byte No. Contents Significance
| G
Get ROI
2 R
e.g. GRI00100
3 I
4 X
Detector No.
5 X
e.g. 001
6 X
7 X ROI Index
= 00 for yellow ROI
8 X = 01 for red ROI

Get ROI (ASCII) Response String from Sensor

Byte No. Contents Significance

| G

2 R Get ROI

3 I

4 P Pass

F F Fail

512 X ROI Info length in bytes, from Byte 5 to end of
string

13 X

14 X Detector No.

15 X

16 X ROI Index
= 00 for yellow ROI

17 X = 0l for red ROI
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'8 X ROI shape Ol=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 (not at circle / 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
Trigger
8 X 0=no Trigger
| = Trigger
Teach detector (ASCIl) Response String from sensor
Byte No. Content Significance
I T
2 Teach detector
3 D
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) 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)

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 | 12)

<START> (((<OPTIONAL FIELDS> <SEPARATOR> <PAYLOAD>))) <CHKSUM> <TRAILER>
Output data (ASCIl), dynamically composed from user settings in the software

Number | ASCIl contents / |_. .
Name Significance /Comments
of bytes | example
User defined,
| - max. .
Header 8 max. 8 Start string (Header)
characters
User defined,
max. 5 Separator from:
Separator 1-5
characters (per |“after first optional field, or
separator) y»after first detector spec. date*
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.
. - For each checkbox there is one byte
Selected Fields 16 | Byte per field 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
e.g. 102 1
’)0“; ’)2“
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Status

“110” triggered
mode

or

“101” free-run
mode

Detector result

Byte | = AND
conjunction of
all detectors

Byte 2 = Boolean
result of
alignment

Byte 3 = global
result of the
active job

Following Bytes:
number of
detectors

Following Bytes:
Detector results,
llPll = Pass’ IlFll =
Fail, last byte is
first detector

Length: 4 Byte +
| Byte per each
used detector

Digital outputs

First Bytes:
number of active
outputs

Following Bytes:
digital outputs

P = logical output set
F = logical output not set

0 = logical output not active

Logical outputs

First Bytes:
number of active
logical outputs
Following
Bytes:logical
outputs

Example: 18 logical outputs are configured,
but only outputl,2 and 9 are linked to
functions (are active):

3PP000000P

2 bytes number of active outputs, all results
bit-coded ...

In this example there are needed 2 bytes
because of output 9....

P = logical output set
F = logical output not set

0 = logical output not active
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Total exec. time |n Current (job) cycle time in [ms]
Active job no. 1-3 Active job no. (1..255)
Checksum 3

XOR checksum of all bytes in telegram

<<Detector specific>>

Detector result | P = Pass Boolean detector result
F = Fail
Score value |l .. n |I-3 Score (0..100%)
. . n Execution time of individual detector in
Execution time
[msec].
e.g.: X =180
Position X 1 ..n |n '('plx) - (,I,n Asclh
180000™ = 6 Position found X (x-coordinate). [1/1000] *1)
Byte
Position Y | .. n n
Position found Y (y-coordinate). [1/1000] *I)
DeltaPos X n Delta position X between object taught and
object found [1/1000] *I)
DeltaPos Y n Delta position X between object taught and
object found [1/1000] *I)
Angle n Orientation of object found (0°..360°) [1/1000]
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)
Center Y N Y-'coordlnate of fitted, geometric element (rectangle,
ellipse)
Contents of Code, depending from code
) Maximum length string length may change, if a fix string length
String l...n 1271 is needed, parameters 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
Truncated | F = Code Code truncated
complete, P =
Code truncated
- . defined, . .
Trailer | -max. | User define End of string (Trailer)
8 max. 8
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characters

*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.

9.1.2 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
Byte |Data Contents [Significance
no. type
I 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
Byte |Data Contents [Significance
no. type
I Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x07
5 Unsigned 0x01 Trigger command, (response to trigger without index, via port
Char 2006. If defined: result data without index via port 2005)
6 Unsigned 0x00
Short Error code, 0 = Pass, | = Fail
7 0xXX
Additional information
Accepted in run mode: Yes
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Accepted in configuration

during processing:

Y
mode: es
Accepted when Ready Low: (No
Stat f Ready signal

atus of Ready signa Low

Extended Trigger (Binary) Request string to sensor

Byte |Data Contents [Significance
no. type
I Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x05
Unsigned Extended Trigger command, (trigger with index for correlation of
5 0x013 . . .
Char trigger to the correponding result data, via port 2006)
Unsigned .
6 Char 0xXX Length of following data (n)
7.n |orsigned 1oxx  |Dam
Char

Extended Trigger

(Binary) Answer string from sensor

Byte

Data

Contents (Significance
no. type
I Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x07
Extended Trigger command, (response to trigger with index and
5 Unsigned 0x013 result data, via port 2006, for correlation of trigger to
Char corresponding result, Result data without index, via port 2005
also)
Error code
6 Unsigned| 0x00
0 = Pass
Short
7 0xXX I = Fail
Unsigned .
8 Char OxXX Length of following data (n)
9..n Unsigned 0xXX Data of request command
Char
Unsigned Operating mode
n+| Char[] XX 0 = Config Mode
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I = Run Mode

n+2 OxXX
n+3 ; 0xXX

Unsigned Length of following result data (m)
n+4 Int 0xXX
n+5 0xXX
n+6 0xXX
n+7 ; 0xXX

Unsigned Result data
n+g  [IntO 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 Low

during processing:

Job change-over (Binary) Request string to sensor

Byte |Data Contents |Significance
no. type
I Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x06
Unsigned
5 Char 0x02 Job change-over command
Unsigned _
6 Char 0xXX Job no, XX =1-n

Job change-over (

binary) Answer string from sensor

Byte |Data Contents (Significance
no. type
, Unsigned| ; 00
Int
5 000 Length of telegram
3 0x00
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4 0x09

Unsigned
5 Char 0x02 Job change-over command
6 Unsigned 0x00 Error code, 0 = Pass, | = Fail

Short
7 0xXX

i Tri d

3 Uns|gned 05X X rigger mode

Char 0 = triggered

| = free-run

Unsigned _

9 Char 0xXX Job no, XX =1-n

Additional information

Accepted in run mode: Yes

mode:

Accepted in configuration

No

Accepted when Ready Low: |Yes

Status of Ready signal
during processing:

Low

Set parameter (Binary) Request string to Sensor
Byte no. Data type Contents Significance
| Unsigned Int 0x00
2 0x00 Length of telegram = 9 Bytes + length of
3 0x00 string (n)
4 0xn
5 Unsigned Char | 0x05 Command set parameter permanent
0x06 Command set parameter temporary
6 Unsigned Char | 0xXX Detector no., XX = |- n
. H e
7 Unsigned Char | 0x65 Command: Set reference string / value*l),
see below !
8 Unsigned Short | 0x00
Length reference string / value in Bytes (n)
9 0x0n
10..n Unsigned Char | Oxn Reference string / value
Set parameter (Binary) Response string from Sensor (may be 4-5 seconds delayed)
Byte no. Data type Contents Significance
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| 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 | 0xXX 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

Alignment Contour Threshold Min | 4
Threshold Max 2 4

Pattern matching Threshold Min | 4
Threshold Max 2 4

Contour Threshold Min 1 4
Threshold Max 2 4
Threshold Min 1 4

Grey Level Threshold Max 2 4
GreyMin 101 4
GreyMax 102 4

Contrast Threshold Min | 4
Threshold Max 2 4

Barcode Reference String 101 n

Datacode Reference String 101 n
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Get parameter (Binary) Request string to Sensor

Byte no. Data type Contents Significance

| 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 = I-n

. H &k

7 Unsigned Char | 0x65 Command: Set reference string / value*l),

see below!

Get Parameter (Binary) Response string from Sensor (may be 4-5 Seconds delayed)

Byte no. Data type Contents Significance

| Unsigned Int 0x00

Length of telegram = 10 Bytes + Length of

2 0x00 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

Il..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: set reference string / value:

Detector Function Command Length of

following data

Alignment Contour Threshold Min I 4
Threshold Max 2 4
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Pattern matching Threshold Min | 4
Threshold Max 2 4
Contour Threshold Min 1 4
Threshold Max 2 4
Threshold Min 1 4
Grey Level Threshold Max 2 4
GreyMin 101 4
GreyMax 102 4
Contrast Threshold Min I 4
Threshold Max 2 4
Barcode Reference String 101 n
Datacode Reference String 101 n

Get image (Binary) Request string to Sensor, not available with RS232/RS422

Byte No. Data type Contents Significance
| Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x06
5 Unsigned Char | 0x03 Get image
0 - Last Image
6 Unsigned Char | O0xXX
| - Last Failed Image
2 — Last Good Image

Get image (Binary) Response String from Sensor

Byte No. Data type Contents Significance
| Unsigned Int 0xXX
2 0xXX Length of telegram
3 0xXX e.g. 00 04 BO OD
4 0xXX
5 Unsigned Char | 0x03 Response ID Get image
6 Unsigned short | 0xXX Error code
00 00 - Success,
00 01 — Recorder Off
7 0xXX 00 02 - No Matching Image of requested
type
8 Unsigned Char | 0xXX Image type
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0 - greyscale
. Image result
9 Unsigned Char | 0xXX .
0l - good image
00 - failed image
10 Unsigned short | 0xXX No of rows
I 0xXX e.g. 01 EO
12 Unsigned short | 0xXX No of columns
13 0xXX e.g. 02 80
14...n Unsigned Char | OxXX 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
| Unsigned Int 0x00 Length of telegram
2 0x00
3 0x00
4 0x09
5 Unsigned Char 0x0E Command set shutter temporary
0xOF Command set shutter permanent
6 Unsigned Int 0xXX Shutter value (in microseconds)
7 0xXX
8 0xXX
9 0xXX
Set Shutter (Binary) Response String from Sensor
Byte No. Data Type Contents Significance
| Unsigned Int 0x00
2 0x00
Length of telegram
3 0x00
4 0x07

Vision Sensor SBSI-EN, 1503a - 06.07.2015 Page 239



Vision Sensor User manual

5 Unsigned Char 0x0E ID set shutter temporary

0xOF ID set shutter permanent
6 Unsigned Short 0x00 Error Code 00 00 = Pass
7 0xXX Error Code 00 0l = 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 | Ox17 Request ID, Get shutter

Get Shutter (Binary) Response String from Sensor

I 0x00
2 0x00
Unsigned int Length of telegram
3 0x00
4 0x0B
5 Unsigned Char | 0x17 Request ID, Get shutter
0 - Pass
6 OxXX | - Fail
. 2 - Unused
Unsigned short 3 - Insufficient parameter data
7 0Ox XX 4 - Command rejected, simultaneous module
requests received
8 0xXX
9 0xXX
Unsigned int Shutter value
10 0xXX
I OxXX

Additional information

Accepted in run mode:

Yes
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Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Not altered

Set ROI (Binary) Request string to Sensor, not available with RS232/RS422
Byte No. Data Type | Contents Significance
| Unsigned Int | 0x00
2 0x00
Length of telegram
3 0x00
4 0x32
5 glr::lrgned 0x10 Command set ROl temporary
OxI 1 Command set ROl permanent
6 Unsigned Int | 0xXX
7 0xXX ROI Info Length in Bytes from Byte 6 to end
8 0xXX
9 0xXX
10 Unsigned 0xXX Detector No.
Char
T Unsigned | 4 00 ROI Index = 00 = yellow ROI
Char
Unsigned . .
12 Char 0xXX ROI shape 0l=circle / 02=rectangle / 03=ellipse
13 Unsigned Int [ 0xXX
14 0xXX
ROI Parameter: centre X (in Pixels * 1000)
15 0xXX
16 0xXX
17 Unsigned Int | 0xXX
18 0xXX
ROI Parameter: centre Y (in Pixels * 1000)
19 0xXX
20 0xXX
21 Unsigned Int | 0xXX
22 0xXX
ROI Parameter: width / radius X (in Pixels* 1000)
23 0xXX
24 0xXX
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25 Unsigned Int | 0xXX

26 0 XX 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 °

30 0xXX (in ° * 1000)

31 0xXX

32 0xXX

Set ROI (Binary) Response String from Sensor

Byte No. Data Type | Contents Significance
| Unsigned Int | 0x00
2 0x00
Length of telegram
3 0x00
4 0x07
Unsigned
5 Char 0x10 ID set ROl temporary
Oxl1 ID set ROl permanent
Unsigned
6 Shorf 0x00 Error Code 00 00 = Pass
7 05XX 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 Pulled Low

processing:

Get ROI (Binary) Request string to Sensor, not available with RS232/RS422

Byte No. Data Type | Contents Significance
| Unsigned Int | 0x00
2 0x00
Length of telegram
3 0x00
4 0x09
Unsigned
5 Char 0x12 Command get ROI
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6 Unsigned 0xXX Detector No.
Char
Unsigned
7 0xXX ROI Index = 00 = yellow ROI
Char
Get ROI (Binary) Response String from Sensor
Byte No. Data Type Contents Significance
| Unsigned Int| 0x00
2 0x00
Length of telegram
3 0x00
4 0x34
Unsigned
5 Char 0x12 ID get ROI
Unsigned
6 Shorf 0x00 Error Code 00 00 = Pass
7 05XX Error Code 00 0l = Fail
8 Unsigned Int | 0xXX
9 0xXX
ROI Info Length in Bytes from Byte 8 to end
10 0xXX
I 0xXX
12 Unsigned 0xXX Detector No.
Char
Unsigned =00 =
13 0x00 ROI Index = 00 = yellow ROI
Char
14 Unsigned
Char 0xXX ROI shape O0l=circle / 02=rectangle / 03=ellipse
15 Unsigned Int | 0xXX
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 | 0xXX
ROI Parameter: width / radius X (in Pixels* 1000)
24 0xXX
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25 0xXX

26 0xXX

27 Unsigned Int | 0xXX

28 0xX X 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

processing:

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during Pulled Low

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 |12)

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 |- max. | User Start string (Header)
8 defined,
max. 8 Bytes
By this field output of all active checkboxes "bit-wise"
(in 2Bytes!) can be activated
Selected fields |2 (Word) | Bit per - Output order is from left to right and from top to
field 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!
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FESTO

Data length e.g. 0x00,
2 (Word)| 0x02 = Length of telegram in Bytes
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> (I1=run/0=config)
(free-run) Byte2 (reserved), always 0x00
Byte |
e.g.. . .
0x05 Bitl (LSB) = global job result
(Bit1+3=5) (I = Pass, 0 = Fail)
0x00 (two Bit2 = Boolean result, alignment only, alignment
inactive = true
Detector bytes
result 4..n number of |Bit3 = AND conjunction of all detectors of the active
detectors) job
0x01
0x01 Byte 2 and 3 two byes for the number of detectors
(Detector inside job (without alignment)
result DI) 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 active . . .
n Results of all digital outputs (bit-coded)
outputs outputs
Bytes 3 ... n:
outputs, bit-
coded
Example: 18 logical outputs are configured, but only
Byte | ... n outputl,2 and 9 are linked to functions (are active):
number of
active logical 000, 003, 003, 001
outputs
Logical n Byten.. m
outputs all active 2 bytes number of active outputs, all results bit-coded
logical
outputs, bit- (In this example there are needed 2 bytes because of
coded output 9....
l. result byte = 0000001 | (log. output 1+2)
2. result byte = 00000001 (log. output 9)
Total exec. 4 Current (job) cycle time in [ms]
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time (Integer)
Active job no. |l Active Job no. (1..255)
Checksum 1 XOR-checksum of all bytes in telegram
<<Detector specific>>
Detector | (= 'F‘ass, 0 Boolean detector result
result = Fail)
sc:"e value I 1, Score (0..100%)
:)::utlon 4 Execution time of individual detector in [msec].
:osmon X1 .. 4 Position found X (x-coordinate). [1/1000] *1)
:°S't'°“ Yoy Position found Y (y-coordinate). [1/1000] *I)
DeltaPos X |4 Delta Position X between object taught and object
found [1/1000] *1)
DeltaPos Y 4 Delta Position X between object taught and object
found [1/1000] *1)
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] *1)
Scaling 4 Only with contour (0.5..2) [1/1000] *1)
Contents of Code, depending from code string length
Stri Maximum  |may change, if a fix string length is needed,
ring l...n L . .
length 127! |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
Trailer ; - max. 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.

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
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architecture the data is stored Big End In first)

Example: "Score" Value (Binary protocol)

In Vision Sensor Configuration Studio/Vision Sensor Visualisation Studio "Score" = 35 is
displayed.

Over Ethernet there will be received the following four bytes: 000,000,139,115

Formula for recalculating: (HiWordByte*256 + HiLowByte) ¥65536 + HiByte*256 + LoByte =
Value

Because Big-endian (from Sensor) is sent calculation goes as following:
000 = HiWordByte, 000 = HiLowByte, 139 = HiByte, 115 = LoByte

(0%256 + 0) * 65536 + (139 * 256) + 115 = 35699 / 1000 = 35,699 (real score value)

Angles or other negative values are transferred in two's complement.

9.1.3 EtherNet/IP Assembly Request

Communication Settings

Description: Response returned from sensor to PLC
Class: Class |

nAssemblylnstance 101

nType AssemblyProducing

nLength (bytes) 444

szAssemblyName AssemblyResponse

Assembly request

Position Size Member Data Description
(bytes) type
0 2 unKey ulé request key, e.g. a request counter
) ) unld Ul6 lr"equest ‘I D,"e.g. for requests "trigger”,
change job
4 2 unNumChar ulé no. of valid char parameters
6 2 unNumint 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 pnValuelnt[RQST_ 132 int parameters for request
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NUM_INT]

9.1.4 EtherNet/IP Assembly Response

Communication-Settings

Description: Request posted to sensor from PLC
Class: Class |

nAssemblylnstance 100

nType AssemblyConsuming

nLength (bytes) 344

szAssemblyName AssemblyRequest

Assembly response

Si Dat
Position | - Member ata Description

(bytes) type

member is standard in Rockwell

0 4 unFault U32 RSLogix

4 2 unKey Ul6 |requestkeyis returnedin response
6 2 unld Ul6é6 |requestID is returnedin response
8 2 unError Ulé6 | error code of response

10 2 unNumChar Ul6 | no. of valid char parameters

12 2 unNumint Ul6é6 | no. of valid int parameters

14 2 ucAlignmentDummy uUs

16 16 pcValueChar[RPNS_NUM_CHAR] |18 i‘:;izrran":;zr:lﬁglr:z i‘l"ssfr’mg
32 6 pnValuelnt[RPNS_NUM_INT] U32 | int parameters for response

48 4 unlmageCount U32 | no. of last processed image.

5) 4 unExecutionTime U32 execution time in msec of last

processed image.

pucStatus[RPNS_IMPL_NUM_ status information, including

> 4 BYTE_STATUS] U8 operation mode

60 2 unActiveJob Ulé | active job

62 2 ucAlignmentDummy us

64 2 unNumDigital Ul6 | no. of valid digital outputs
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66 2 unNumLogic Ulé6 | no. of valid logic outputs

68 2 unNumDetector Ulé6 | no. of valid logic outputs

70 2 unNumBool Ul6 | no. of valid boolean parameters

, no. of strings included in

72 2 unNumString ulé pcValueChar

74 2 unNumint Ul6 | no. of valid int parameters
pucDigital[RPNS_IMPL_NUM_ . L

76 4 BYTE DIGITAL] U8 | digital outputs (bitwise)
pucLogic[RPNS_IMPL_NUM_ . o

80 8 BYTE_LOGIC] U8 | logic outputs (bitwise)

88 4 pucDetector[RPNS_IMPL_NUM_ U8 detector results (bitwise), formerly
BYTE_DETECTOR] stored in pucValueBool

9 4 pucBool[RPNS_IMPL_NUM_ U8 boolean results (bitwise) as
BYTE_BOOL] configured in HMI (listbox)

9% 6 punStringlLength[RPNS_IMPL_ Ul6 lengths of strings included in
NUM_STRING] pcValueChar
pucStringTruncated[RPNS_IMPL_ o . .

12 2 |NUMEYTE STRING U | veen e (o)
TRUNCATED]

114 2 ucAlignmentDummy us

116 g |Puing[RPNS_IMPL_NUM_ 18 Elh:trbres)u'r:sn:t?::liu: e: I?deM:t' le
BYTE_STRING] ISthoxh y holdmultip

strings

244 200 | pnint[RPNS_IMPL_NUM_INT]  |U32 '(T.Efii'fs as configuredin HM|

9.2 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)

9.3 Care and maintainance

9.3.1 Cleaning

The 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.
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Attention
Never use aggressive detergents such as solvents or benzine.

Never use sharp objects. Do not scratch!

9.3.2 Transport, packaging, storage

Always check the delivery contents immediately after receipt to ensure they are complete and that they
have not been damaged during transport. In the event of transport damage, the carrier must be informed.
When returning the sensor, always ensure that it is sent in sufficiently protective packaging.

Information
Complaints must be made as soon as a defect is detected. Claims can only be lodged within the applicable
time limits.

9.3.3 Waste disposal

Electronic components are subject to special waste regulations and may only be disposed of by specialist
waste disposal firms.

9.3.4 Softreset

Start Vision Sensor Device Manager. Select the sensor you wish to restart from the list and select
,,Sensor soft reset* under Menu / File.

- Mision Sensor Device Manager

i Settings  Help

@l User administration

Firmware update

| sensorsoftreset ),

Auto start file F i

Quit Ctrl+F4

9.3.5 Sensor Firmware Update Vision Sensor
Firmware update is to be carried out as follows:

Start Vision Sensor Device Manager. Select the sensor you wish to update from the list and select
“Update” under Menu / File.

For update, you require an VIS file which matches your sensor type and contains the latest software
version for the sensor. The VIS file for the respective latest sensor version can be found on the support
web page of the manufacturer. Please ensure you have the correct file before beginning the update.
Updates can only be made in the user group “Administrator”.

Check that no other programmes have access to the sensor before beginning update, then follow the
instructions of the update routine.

Warning
Close all programmes that communicate with the sensor before update. Active communication with the
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sensor during update can delete the firmware and render it necessary to return the
sensor to the manufacturer! Save configurations before update. They can then be reloaded later.

Once update has been completed, you will be requested to restart the sensor and Vision Sensor Device
Manager.
After restart, you will see that the sensor is listed with a new version number in the sensor list.
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