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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.
o CD-ROM with Computer software and Operating instructions.

o Operating instructions, mounting clamp, Allen key, screwdriver, and protective cap for Ethernet plug.
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 sub-
net 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, grey level, contour detection, barcode or Data Matrix code read-
ing. 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. 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 rel-
ative 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 applic-
ations.

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 imme-
diately detects which part is in front of it: it can easily read numerous types of barcodes as well as printed
and directly marked data matrix codes according to ECC 200 standard, and this on any base (metal, plastic,
paper, glass). The sensor can even routinely decipher askew or warped codes or codes on convex, reflect-
ive 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 intro-
duce 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
EtherNet/IP interface X X
Sensor monitoring by Viewer, Job-Upload X X
R3integrated 6/ 12 XX X1X

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014
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2.3 Sensor types

2.3.1 Object detection

min. oper- I
min. Field
. |Depthof | Internal ating dis- .
Part no. Type Optics . L of view mm
focus illumination |tance / mm
®] Xmm
R3 Standard White
2942261 SBSI-Q-R3B-F6-W 6 Normal White 6 5x4
2942262 SBSI-Q-R3B-F12-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 rr.min. operating min: Field

Part no. Type Optics focus Jlumination glstance / mm | of view
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-FI2-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-FI12-R 12 Normal | Red 30 8x6
2930236 |SBSI-B-R3B-F6-R-D 6 Enhanced | Red 6 5x4
2930237 [SBSI-B-R3B-FI2-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-FI2-NR 2 | |2 Normal [ InfraRed 30 8x6
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. 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, 8033104 - 1401N29.04.2014 Page | |
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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
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-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
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Fig. 2: Field of view R3 12mm lens, internal

Vision Sensor User manual
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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 pos-
ition 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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Vision Sensor User manual F ES I D

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 illu-

mination LEDs are directly dazzling in the image of the user interface (Arrangement for bright-field illu-
mination (Page 16)).

File view Options Help

fodd@-m8llde ?

Setup
Job
( Detector J
—_— Home ” prev || net || i
Output
( Result J Parameters for image acquisition
( Start sensor | The basic parameters for image acquisition
are detsrmined in the General tab,
Setimage sharpness with the focus setting ||
screw on the back of the
Image transmission: parameters for image
transmission
Pre-processing: parameters for
Trigger/Image update preprocessing of image
Functions and setting
o [ Snge | Parameters |0 o as
Resolution Standard resolution is WVGA
(736x480), but a lower
resolution (CGA) can be
Cinsifld o —_— selected with time-critical
sowe Oome | (R 1) < Jlem Lo LU e i =
Configure job
Jobs.
Name Description Author | Image acquistion | fmage | archiving | Pre-processing | Cycle time |
T
1)3b1 Job Author Resolution Shutter speed Quadrants
[eateroden) =] 0
| Autoshutter 8 (@] 8
Trigger mode Gain Internal ilumination
 Trigger T o E‘v
Gl I [+] | @ Freenn External ilumination
; or 2]
[ hew [ tess  J[  seve || vekte || voltea | -
| | Mame: Line 5 IN | Active job: 1]Job1 Cydetime: (nis)

Flash n.2kﬂt«mm‘§rxazuv24m:m oo @ @ @ 0 @ Q@

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 man-
ufacturer 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.

Page 18 Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014



Vision Sensor User manual

3.2.1 Connection possibilities

FESTO

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

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

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

*D: Data (RS422) M12 socket (Version Code Reader only)
*E: LAN M12 connection socket

*A

*B

*C

*D

*E

Fig. I I: Connectors Vision Sensor

Vision
Sensor

24V DC (1/0)

O DATA (RS422)

Fig. 12: Connection Vision Sensor

3.2.1.1 LED Display

Q O | LAN (Ethernet)

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)

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014
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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)

_ Ethernet cable
Vision Cl LAMG/RJ45G-SG-xm-PUR

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.

[Rose] [Roas]

== Ethernet cable Standard
VIS IOn — network cable
M12 RJ45| P C
Sensor CI LAMG/RJ45G-SG-xm-PUR

Fig. 14: Connection via a network

3.2.1.5 Data Connection

MI12 Connection socket for DATA serial interface, RS422 / RS232.
s. PIN assignment DATA *A) (Page 21)
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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*2 PK IN/OUT (encoder B+)

62 YE IN/OUT

772 BK IN/OUT, LED B*

82 GY IN/OUT, LED C*

9 RD OUT (external illumination)
10 VT IN (encoder A+)

¥ 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
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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
Encoder

Ethernet to PC or PLC

Ethernet: zu PC oder Steuerung

1/BN: +Ub (24VDC) Steuerung / Schaltschrank

2/BU: GND Netzteil

3/WH Trigger

12/RDBU Digitaler Schaltausgang

5/PK Encoder -r
10/VT Encoder + Encoder

@

Fig. 15: Exemplary connection plan
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3.2.1.8 Electrical connection supply voltage and shield

o DO

Power Supply

Top hat rail

GND clamp PLC input

- D

+ 24V DC

1LY

S

24 VDC, I/O cable from sensor g

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

24VZE 2V éﬁ
""""" { A

|
] a0k i

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

' !
""""" \ I 80K \
GND i LTaw  ow 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- con-
nection 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 sub-
net mask 255.255.255.0, with the exception of the sensor IP address (192.168.100.100).

To alter the sensor’s IP address, see 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 admin-
istrator’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 install-
ation of PC software has been completed. To set the IP address on the Vision Sensor, the fol-
lowing 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 con-
nection i.e. wireless and wired LAN connections

d. When the new IP address has been set, Re-select the sensor and connect. Via Config or
View
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FESTO

I 1ol
File Settings Help
&= Eg 2
- S
Active sensars
E .
IP address Yariar Firmwal Mode | Sensor nal

Hardware Type

~ |

Ohbject Ady 3 run

Harme ] [ Previous ] { Tlext ] [ Print

]

Welcome

In this prograrm you can select a sensor ar
sensor simulation for configuration ar
display {monitoring} and carry out different
basic settings:

(4] I [v]]

Sensors for simulation mode

Active Sensors
Sensors for simulation mode
Find / Add active sensor

Type Version ariankt Configure connected sensor
1 |q Object 1.2.4.0 |= Advanced | Display image and result data
2|@  Code reader 1.2.4.0 - | advanced | v Sensor s
{ ol i i Update / Firmware update
3 |° Solar 1.3.3.0 | ¥ Standard | v User administration / Passwords
If the "Configure” function is not accessible
(button inactive), login with password
entry is required. If you do not know the
- Add active sensor password, please contact the administrator,
IP address [192‘168.60 199 | ] I Add ] U When calling up some functions, you
| may be required to enter & password, See |l
user administration for defining passwords. =]
Find Zonfig Wigw Sel

Subnek mask: 255,255,255.0

IP address (PC): 192.168.60.20

Fig. 20: Vision Sensor Device Manager

Modification of the standard gateway enables operation in different sub-networks. Only alter this setting
after consultation with your network administrator. Automatic integration of a new computer or sensor
in the existing network without manual configuration is possible through DHCP. Normally, automatic sup-
ply of IP address must only be set on the sensor, the client. When the sensor is started in the network, it
can obtain the IP address, net mask and gateway from a DHCP server. Activation of DHCP mode is car-
ried 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.

= -

2 el

IP address | 192,168, 100. 100

e = = = S
24 255,255, 255.000

- b B s e

Mask

Gateway |0 .0 .0 .0
DHCP

MName

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 192.168.100.100. 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.
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4 Vision Sensor — Operating- and configuration software

4.1 Vision Sensor — Operating- and configuration software - Over-
view

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

« Vision Sensor — Operating- and configuration software — Short introduction (Page 29)
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 Visu-
alisation 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

4.1.2 Context help

For all software functions a context sensitive help page is available and displayed as soon as a function is
selected.
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All available help pages can be viewed by pressing the Help- button (,,?*“ symbol) or by double click to the
online help window. There you also can do a keyword search. In comparison to the context help the size
of this help window can be enlarged to view longer text more comfortable.

29.04.2014

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*.

Fig. 23: Icon Vision Sensor

4.2.2 Vision Sensor Device Manager: Open sensors or sensor sim-
ulation / 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 33)
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 Con-
figuration Studio* software, or on the button "View* for the "Vision Sensor Visualisation Studio** soft-
ware.

Sensor simulation

To open a sensor for offline simulation, select the required sensor in the "Sensors for simulation mode*
list, then click on the button "Config" to start the module "Vision Sensor Configuration Studio®. Vision
Sensor Visualisation Studio is not available for the simulation mode as there is no device to send the
images for display.
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=1ofx]
File Settings Help
=& 8
active sensors
IP address Hardware Type Yariar| Firmwal Mode Sensor nal
1y - 99 Ohject 3 |
Harme ] [ Previous ] { Tlext ] [ Print
| =
= e
Welcome E
In this prograrm you can select a sensor ar
sensor simulation for configuration ar
display {monitoring} and carry out different
basic settings:
iK1l ] il
= Active Sensors
Sensors For simulation mode Sensors for simulation mode
=8 i Find / Add active sensor
| Type Version ariankt Configure connected sensor
| 1 |o Object 1.2.4.0 | = Advanced |+ Display image and result data
1 1 Sensor settings
2|2 Codereader 1.2.4.0 | > Advanced | it niate
nistration / Passwords
If the "Configure” function is not accessible
(button inactive), login with password
entry is required. If you do not know the
- Add active sensor - password, please contact the administrator,
1P address [192‘168.60 199 |w ] I Add ] L) When calling up some functions, pou
may be required to enter & password, See |l
user administration for defining passwords. =]
|IP address (PC: 192.168.60.20 Subnet mask: 255,255.255.0

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
o View
Displays image or result data from a connected sensor
o Set
Edits network settings such as the sensor's IP address etc.
E) Context help

Context sensitive help
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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 admin-
istration 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. Activ-
ation 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 oper-
ating steps.

Next topic: Alignment settings (Page 35)

FIAOptiuns Yiew  Help

Alignment

™
Uome | ‘ Prex ‘ ‘ Next \ ‘ Print |

I3

l Qutput Detector Contour detection
‘ Result ‘ This detector is suitable for detection of
—_————— samples from edges at any angle.
Start sensor
[‘—" Advanced I tab
Advanced Il tab
Seftings in General tab:
Eiggerﬂmege update
T Parameters Functions
ingle
Trigger e Threshold Zone for required
| Continuous | Min/fMax concordance of
found contour with
onnection mode taught contour.
Min. contrast Minimum contrast |
@ Online . Offline model reguired with taught B

G Configure detectors and regions
Dictesioe Basic | Advancedl | Advanced |
Detector name Result Detector type Thre<hold Paltam
— T = =
1 |Detekkorl [ Pattern Matching -H |50,DD tﬁ |100,DIJ v‘
| ;;:\etektnrz o Brightness Min. contrast pattern
| T - ;
3 | Detekbor3 @ Grey ':»——— I 0o ‘v‘} | Adko
4 -‘Detektam 9 Conkaur Min. contrast image
C['— | 0 =] vl Auto
Position
e ——rr R
| off = | Edbmask |
] News [ | Copy ‘ [ Reset ‘ | Delete ‘ | Delete all [ _

"“'4‘-’*’ § | Active job: 1lJobL | Cycletime: nja | Flash: 40.2 KB/ 40.3 MB o @ @ @ 9 9 9

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

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

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

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 I/O on /off indication (like configured in "Out-
put/Digital output").

4.3.1 Job Setup

Configuring a job
To configure a job, edit the job entry in the "Select job" field or e.g. create a new job. Set global para-
meters 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".

I =
File Options  wisw Help
= -
lodd-melljld P ¢
- Setup
O
Alignment
vome |[pev || et [ e |
[ Detector |
Qutput Digital outputs / Logic =
[ Result | In this tab, you define the switching
behaviour and |ogical connection of the
Start sensor digital outputs, Humber of outputs depends
fram settings in tab 10 mapping
- Additionally there can be connected an 10~
extension over the serial interface.
- Trigger/Image update
Snge |
Trigger For each pin (output) there are the follwoing
(" Continioss ) possibilities:
- Connection mode " = Overall job result 'No physical output, effmsD
PP vt total racult far b
& Onlne ofiing B sl i et 2 [ | - lauart taot ffasitisy
Configure job
Jobs
Name Description Auth | Image acquisiion | Image transmission | Archiving | Pre-processing | Cycke time |
1/3abt Job AUthe | pecolution Shutter speed Quadrants
LN N B s | s MY T R Q9
Auto shutter o @) o
Q- Q
Trigger mode Gain Internal flumination
Trigger T 1 [ [on =
[a] T )| O External llumination
Off i
[ tew || toad [ Save || velete || Deleteal |
Madz: | hame: | mctivejob: 10J0bl | Cycletime: (nfa) | Flash: 0.2k8/40.3M8  |X0V.0L0 o @ @ @ @ QO Q9

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 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 acquis-
ition 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 36)

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.

o =8| R

irEd-gelle e 2

Setup

[ Alignment |

Home || pev | mext |[ prnt

| Detector |
Edit region F
by function edit region it is possible, to
madify the region of interest (add or remove ||
pixels) at Brightness, Greylevel and
Conrast-Detector.

At Pattern match and Contour (Alignment
and Detectors) it is possible, to remove
parts of the taught pattern or contour.

In this example the green colored areas are
used for the detecor brightness.

Connection mode

[« Jleoor JL 2 ] [s Juoo

|

Onling: ®) Offiine

Configure alignment
Method Parameters |
Norie Threshold = = Contour
=== 200 3| |wow ;| &
@ Contour detection i =)
Angle range
Anglestp Accurate----- fast .
(0 [s000 (2]
Min. contrast pattern - Min. contrast image .
Reset | | (s B A D (2 B “am
! = | Edit contour
Mode: | Name: Simulator | Activejob: 1iJobl | Cycle tine: (n/a) | Flash: 7.5k8 /| %0 v:0L.0 ot @ @ @ O 9 @

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.

Available detector types
| Detector type Description

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

3 ' Contrast Verify contrast in specified region

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

OK ] l Cancel
s y

Fig. 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, many other detectors can be created as
described above by clicking on "New".

In the example two brightness detectors are defined to check the presence of metal contacts in a plastic
connector housing.

Detector |: contact found (brightness value is in defined range as the shiny metal contact is mounted) res-
ult positive.

Detector 2: contact not found (brightness value out of defined range, as only weak reflection from the
black plastic housing background) result negative.
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Fig. 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 1/O’s.

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

Next topic:Result (Page 39)
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Fig. 34: Output, digital and data
Setting possibilities in the different tabs:

« 1/0 mapping

Settings for the /O Hardware configuration.

« Digital Output

Page 38

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 for-
mula.

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, com-
binable, special individual data from the individual detectors.

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

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

Sensor*.

Next topic: Start sensor (Page 40)

I ~loix

File Options Yiew Help

Do d-=a8l@o 2

- Setup
o
Alignment
Detector
Qutput
osilt

Start sensor

- Trigger/Image update

| Single

Trigger

D

. I

< Py |[ > D |:|

vome || pev [ wex || e |

B

Result

This function exscutes the job defined an
the PC and the Result statistics windaw is
displayed with Detector list and
Evaluation results. Execution times are
not updated in this mode, as they are not
available from the sensor,

Detailed inspection results from the detector
marked in the selection list are displayed in
run mode.

The image, search and parameter zones and
result graphs appear - when set -in the
display window.

Statistics (link)

@ Orline Offline E] 100% s list nf defertors fevnlanatinn) b
Results/ statistics
Restts Statistics
Detector  Result | Score | ms Detector type

Pass 53 0.50%

1 ‘Detettml ° 6.1 (nfa) Brightness

2z utilz @ 3.5 (n/a) Grey Fail 10538 [gg‘su%

3 | Outils ° 635 (nfa) Contrast
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4 |outi o 00 (fa)  Contowr A Inia
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‘ Mode: | Hame: Active job: 1]Job1 | Cydetime: (nfa) | Flash: 2.9 KB/ 40,3 MB Hx‘uv‘um H il @ @ @ @ @ Q |

Fig. 35: Result display

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014

Page 39



FESTO

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 41)

File Options  wisw Help

- Setup
b
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Output

Result

- TriggerfImage update:
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e

- Connection made.
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E

Result Alignment Edge

This function executes the job defined on
the PC and the Result statistics window is
displaved with Detector list and
Evaluation results, Execution times ars
not updated in this mode, as they are not
available from the sensor,

Detailed inspection results from the detector
marked in the selection list are displayed in
run mode.

The image, search and parameter zones and
result graphs appear - when set -in the
display window.
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- Results Statistics
Detector  Result  Score | ms Detector bype
Score horz, | 28,5 | suore vert, [18.5 Pass [

A Alignment De... & 18.5 1 Edge detector

1 |Detectort Y 30,3 ] Brightriess Fail ‘ {

2 Detector2 @ 938 0 Erightness

<

I [v

Pasition % [281‘5

| Pastien v 1375

Deka ps.K | 0.0

| pelkapos.t |0.0

Minimum
exection tme
Mamum
exection tine
Average
execution tme

‘ Mode! Run | Hame:

Active job: 2[Jo0b2
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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 cam-
eras 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.

I =lojx|

File Options  visw Help

Home || pev || mex || et

Welcome

This programme enables the
rmenitaring/inspection of connected sensors
and the analysis of inspection results.

Image display
Resu

Statistics
C nge job
Upload
Commands /Freeze image
Zoom

Image recorder

Archive images

Commands _ Resuk | Stabitics | Jobselect | Jobupload

@ Current image o — Minimum [
Caunt | 1000 exerution time Lz4m57| e

Next image

Next Failzd image

Maximum |

Pass |1000 || 1o0.00% s eettion tase | “oms

Recmages | | oy [ | [o.00% (e o |
execution time
Archiving
Made: Run | 1P address: 152.166.60,199 | Mame: Active job: LlJobl | Cycletme: 25ms Q 9 9 9 9O 9

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 42)

« Sensors for simulation mode (Page 44)

o Find/ Add active sensor (Page 44) active sensor

o Configuring a connected sensor (Page 45) connected sensor

o Display images and result data (Page 45) image and result data

« Sensor's network settings (Page 45)

o Update / Firmware update (Page 46) / Firmware update

o User administration / Passwords (Page 46) / Passwords (button with Key- symbol)

I =IOl
File  Settings Help
o ] g
Active sensors
i - .
| IP address Hardware Type Yariar| Firmwal Mode Sensor nal
Y - Ad..
Home ] [ Previous ] [ Mext ] [ Print

[¥]

Welcome

In this program you can select 3 sensor ar
sensor simulation for configuration ar
display {monitoring) and carry out different
basic settings:

(K I I

Sensors for simulation mode

Active Sensors
Sensors for simulation mode
Find / Add active sensor

| Type Wersion Wariant Configure connected sensor
I |° Object 1.2.4.0 | = Advanced | v Display image and result data
Sensor settings
|2|@  Codereader il |7 | Advanced |+ Update / Firmware update
3|  sSolar 1.3.3.0 | > Standard | v User administration / Passwords

If the "Configure” function is not accessible

(buttan inactive), lagin with passward
entry is required. If you do not know the

[+ Add artive sensor password, please contact the administrator,

1P address [192‘168.60 199 | % ] I Add ] D when catling up some functions, pou

| may be required to enter & password. See ||

user administration for defining passwords. x|
|IP address (PC): 192.168.60.20 Subret mask: 255,255.255.0

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 45) (call up Vision Sensor Configuration Studio)

Display images and result data (Page 45) (call up Vision Sensor Visualisation Studio)

Significance of parameters displayed
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Parameter Significance

IPaddress Sensor’s IP address in the network
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 RAM size

Flash Flash size

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

Information:

« If no entries are shown in the list, even though a sensor is connected, you can refresh the list with the
"Find"-button or manually "Add" the IP address of the Vision Sensor product.

« If no sensor is connected, simulations of different sensor applications are available in the Sensors for
simulation mode (Page 44) 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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Filz Settings Help

A Eé] @

Active sensors
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| Hardware e sensors 1l
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| Firmware version |1.2.4.3 o aenEuLs:
(4] |Mode | Fun || Jure the connected sensor (call up
: T | Sensor name
Sensors for simulation mode ] : : y the connected sensor {call up
: : - |Manufacturer | | L L=
Tps Wersion ¥ |MacC address | 00-19-6F-0C-53-D3
L@  oObject 1.2.:4.0 |T #  Subnet mask | 255,255.255.0 cance of parameters displayed
2|@  Codereader 1240 [T | Gateway 192.168.60.1
| pHCP Disabled —{ meters Significance
| | =
e == Adress Sensor's IP address
[ Copy l [ ok in the netwaork
of sensor Type of sensor
. - (object detection,
e e s . colour sensor or code
reader)
IF address [192.168.60 199 | & ] [ add | Version Firmware wersion
| | Mode Operating mode |
{Run, Config ar 1=
[ fes | cofie set
|IP address (PC): 192.168.60,20 Subnet mask: #55.255.255.0

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 pressCon-
figuring a connected sensor (Page 45)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:

Page 44 Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014



Vision Sensor User manual F ES I U

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.

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 46) 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.
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You require administrator authorisation for these functions (see user administration).

B 2|

IPAddress [192.168.60 193 |

Mask |24 @ | 255,255.285.000 |

1
Gateway | 192.168.60 .1 |

DHCP

Marne | |

[ Set ] [ Cancel

Fig. 40: Vision Sensor Device Manager, IP- Setup

s. chap. Network settings / Ethernet connection Network settings, Short reference and Network con-
nection

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 instruc-
tions.

I =T

@4 Uset adrministration
Firmware update
Sensor soft reser

_ rdware Type Yariar| Firmwal Mode Sensor nal
it ChrH+F4 |
TR Object Adv.. 1243 run

[ Home: ][ Frevious ][ et ][ Print

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 author-
isations:
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N 2| x|

- Administrakar - =

Password [_ ]

Retype password | ]

- \orker -

Password | ]

Retvpe password i |

Set ] [ Cancel l

Fig. 42: Vision Sensor Device Manager, Password input

Vision Sensor Vision Sensor Con- Vision Sensor Visualisation
User . . . .

Device Manager figuration 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 pass-
word 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 applic-
ation 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 oper-
ating steps.

o Jobs (Inspection tasks) (Page 48)

« Alignment (Page 57)

o Detectors (Page 58)

o Output of inspection results (Page 94)
Result (Page 110)

Start sensor (Page |12)

Other program functions:

o Trigger settings (Page |13)
« Switching between online and offline mode (Page | 14)
« Simulation of jobs (offline mode) (Page | 14) using series of images.

o Creating filmstrips (Page | 14) Image recording for analysis or simulation purposes. Use of Vision
Sensor Configuration Studio may require password entry (administrator user group). See User admin-
istration / Passwords (Page 46)

o Image recorder (Page 122)

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.
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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 con-
figuration 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

Vision Sensor User manual

Description
Job

Image acquisition | Image transmission | Arehiving | Pre-processing | Cycle time |

Resolution

Shutter speed Quadrants

WD | [von (sancion) 3] (ogo7ms [
Auto shutter | g O g
Trigger mode Gain Internal ilumination
@ Tigger — [ [5 [on =
il T D Free run External ilumination

toad || save || velete || Deleteal |

| Activejob; 2|Job2 | Cycletime: (nfa)

-\F\ash: 0.6K8/40.3MB | | Xi0Y:0 L0 lDOUT @ 9O 9 O 0 Q

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 col-
our 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 stor-
age medium just like an individual job.

Next topic: Parameters for image acquisition (Page 51)

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 !

Yiew Help

CErl+M

Load job. ..

Load job set,.,
Save job
Save job as...

Save job set. ..

Save current image. .. g
[l Conmfigure filmstip,

2]

Get recorder images. ..
Examples k

it

Page 50
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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 52)

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

Parameters Functions and setting possibilities

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

Resolution Auvailable resolutions:

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 eval-
uations.

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

Gain Set image brightness preferably with shutter speed first, and only if necessaryina
second step with gain. (Default value of Gain = 1).

Quadrants (illu- By click on the LED single quadrants of illumination can be switched off. This func-

mination) tion may avoid reflections at low working distances.

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

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

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

« Set to 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 can be activated in the Image transmission tab.

Next topic: Parameters Archiving (Page 53)

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 Visu-
alisation Studio

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

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.

I50 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".

Different types of archiving images

Access

Max.
.. Image fil- .
Description number Drawings
of ter

Page 52
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Fig. 48: Tab Job / Image transmission

4.6.1.5 Parameters Archiving

In tab Archiving the archiving of data can be defined.

Next topic: Filter for image improvement. (Page 55)

Vision Sensor SBSI-EN, 803

3104 - 1401N29.04.2014

images
Images stored in run-mode on Vision like pre-
Image recorder in Vision |Sensor can be transferred by Vision 10 defined in
. . . . . no
Sensor (Ram) Sensor Configuration Studio or Vision settings
Sensor Visualisation Studio to a PC. "Filter"
Vision Sensor Visu- unlimited like pre
alisation Studio archiving |Images transferred to Vision Sensor (Limit is .p .
.. . . . defined in | selectable
/ Vision Sensor Con- Visualisation Studio can be stored on size of i /
. settings es /no
figuration Studio save hard disc of PC. hard disc |, _ g“ Y
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Saving of filmstrips in Current images from filmstrip can be ) )
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i
figuration Studio (*.bmp) on hard disc of PC. g
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hard disc ceri
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unlimited |,
. . . ... |like pre-
Last image from Vision Sensor by using | (Limit is defined
. . efined in
Get Image Request Getlmage command in a program of a size of settings no
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PLC or PC. hard disc "File g"
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Image acquisition ] Image transmission | Archiving I Pre-processing ] Cycle time ]
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| eff = || | Cyclic 5
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0000 | Ay S
§|:|_§|_rﬂ cﬂrfctorv Directary nam@__(.EeLs.s_)_. Image files
| | [ | Any =
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Parameters

Functions

Archive type

Off: no archiving,

FTP: archiving to FTP server,

SMB: archiving to a drive via SMB-service (Server Message Block) Attention: if
archiving server is in different sub network set gateway first with Vision
Sensor Device Manager.

IP Address

IP-Address of target server

Sharing name

Sharing name, specified in dialog "Advanced Sharing" in PC

Workgroup
(Domainname)

Option !, Workgoup / Domainname of server / client

User name

User name for FTP/ SMB connection.

Password

Password for FTP/ SMB connection.

Directory name (pass)

Directory for archiving of data of good parts (pass) (for CATESTPASS 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

Filename 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 / Tele-

gram". 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.

| Image acquisition ] Image transmission

Archiving I Pre-processing ] Cyele time

Archive type User name Filenarme Storage mode

OFf & I | [ i Cyelic =
IP address Password Result files tMa. number of files
[0.0.0.0 | | [y :| C@
Shared directory Directary name (pass) Image files
Domain name Directory name (Fail) Image conkents

3] |FIash: 0.3 kB[ 40.3 ME |><:EIY:EII:D

oy @ @ @ @ @ Q@
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Fig. 49: Tab Job / Archiving

4.6.1.6 Filter for image improvement.

In tab Pro-processing you can filter the images taken by the sensor before analysis. Up to 5 filters 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 with 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 56)

Example:- Black points in front of a bright background can be eliminated, if a sequence of dilation and
erosion is processed.

The following filters are available for image improvement:

Filter type |Effect

Gauss Reduction of disturbance, suppression of disturbing details and artefacts, smooth’s edges

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

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

Median Reduction of disturbance, noise reduction
Mean Reduction of disturbance

Range Finds edges (starting with firmware 1.5.x.x)
Mirror Vertical mirroring

Flip Horizontal mirroring

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 core in the pop-up menu in the column Property. If the setting is Off, the
respective filter is deactivated.
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Fig. 50: Tab Job / Pre-processing

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 57)

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)" > |) Maximum pro-
cessing 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 out-
puts. 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 pro-
cessed/ finished after this processing time has elapsed are set to “failed”. As the cur-
rently 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. pro-
cessing 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 pro-
cessing 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 Out-
put/Digital output)

LED-Power

This value is calculated automatically. Standard Value is 100%. LED-power may be
reduced, if shutter time is quite long and minimum job time is quite short, because the
recovery time for the LEDs may be to short in this case. To obtain 100% LED power,
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minimum job time should be factor 10 bigger than shutter time.

If “Auto” is selected the minimum cycle time is automatically adjusted in the way that

Auto the LED-power is 100%

'-ih'on ; \l';a-'-l'}ite"t;a-ianoe | Image transmission : Ar:-:l'-li\-'ing | Pre-processing . Cydle time Is“'/

Max. cyde time

| ) [3000ms 3 [l Ackve

Max. processing time per image

| 2501

Active
Min.processing time per image ; LED power
[= 0%

Mumber of images (max.)

[ ) |1

[4]¥]

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 align-
ment 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 58)

Settings in parameter tab:

Parameters |Functions and setting possibilities
Switching . .
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
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Increment |Increment in ° of the search across the selected angular zone (If the angular zone and incre-
(angle) ment 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.
as
Min. con-
trast pat-  [Minimum contrast required with taught model for an edge to be accepted as one.
tern
Min. con- . T .
) Minimum contrast required in current image for an edge to be accepted as one.
trast image
By edit ROl there can be masked out parts of the search area. The parts which are not rel-
Edit ROI evant for this examination can be painted out like using an eraser. Masks can also be inver-
ted, means that parts which are interesting can be marked.
Methad Parameters
ik Threshold Pattern
—_—(— 0,00 7| I
Accurate - -- - - Fast
3 -
Contour deteckion
L‘ Edit pattern

| Mode: | Mame: | Active job: 2|Johz | Cyde time: nja

| Flash: 13.4k3,r4n.3ma:x:nv:m:n oo @ @ @ Q@ QO Q

Fig. 52: Alignment detector, contour detector

4.6.3 Detectors

Each job contains one or several inspection steps (detectors), which you can define here.

With the very first selection of the step “Detector” a window with a list of all available detectors opens.

Drawings in the image (yellow, red frames etc.) can be

activated or deactivated for any detector or cat-

egory 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 59)

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

and parameter zones
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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 61)
¢ Detector Contour (Page 66)

o Contrast detector (Page 71)

o Brightness detector (Page 77)

o Grey detector (Page 74)

o Barcode detector. (Page 79)

¢ 2D Code detector (Page 86)

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 Advanced 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 cur-
rent 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 cat-
egory 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 61)
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 con-

tours.

File Options Yiew Help

Dogd-cel@do 2

- Setup |
[T
T weme |
T e ]

- Trigger/Image update:

Single |

L D —
| Continuous |

Connection mode

=10l x|

[ tome |[ eev || mest || po

J

E

Digital outputs / Logic

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

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

Overall job result No physical output, effects

= L (v
& onlne offine il T D)
Detectar
Detector name Result Detector bype Thresheld pattern
1 Detectorl ° Brightness ) |s0,00 @ 100,00 a K
2 | outlz * Grey
Accurate - -- - - Fast
3 | Outil3 o Contrast
(ENE
4 | Outil4 ° Contour
5 {Out\lS e Pattern matching Position
Off :
Hew ][ comy || Reset ][ Delete || Deteal ]
Mods: | Hame: | Activejob: 1|Job1 | Cycletime: (nfa) | Flash: 2.9k6/40.3MB | ®DViOL0 ool @ @ @ @ QO 9

Fig. 54: Detector Pattern matching
Next topic: Detector Contour (Page 66)

Pattern matching application (Page 62)

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).
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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 applic-
ations.

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%)

[ =
Fle Options Wiew Help
= -
Dodd@-=a8)EHe ¢
| Setup :
[ Job |
alignment
vome |[ mev  |[ Wt || et |
Detector
Output Digital outputs / Logic e
[ Result | In this tab, you define the switching
— behaviour and logical connection of the
T digital outputs, Mumber of outputs depends
fram settings in tab 10 mapping.
Additionally there can be connected an 10~
extension over the serial interface.
- Trigger/Image update ; ation of d '
Single ]
Trigger For each pin (output) there are the follwoing
| Continuous | possibilities:
Connection mod (&1 [ I+]
onnection mode i — L Owerall job result No physical output, effects
v rovart bobal racult for e
s Online Offlne E] 200% il £ B 2 O i = S0l
I _—
Configure detectors and regions
Detector
Detector name Result Detector type hrashekd Sirr
1 |Detectort ® Brightness ey (o000 2] (1000 2] T
2 outiz ° Grey
3 outls - Contrast Acourste se =
3 =
4 out ° Contour
5 }Out\IS s Pattern matching e
off 2
Hew ][ Capy \[ Reset ][ Delete ][ Delete al ]
Mods: | Hame: | Activejob: 1|Jobl | Cycletime: (nfa) | Flash: 2.9K5/40.3MB | | %0 ¥:0 10 ool @ @ Q@ @ 9O Q9
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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 pat-
tern 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 val-
ues of the pixels in the corresponding position do have lower (darker) values, the score value is sig-
nificantly 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 pos-
ition 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:

+
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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 dif-
ferent 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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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

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 71)

Settings in Scaling tab: (Page 69)

Settings in Angle tab: (Page 69)

Contour application: (Page 70)

Function: Mask (Page 64)

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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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.
Imag

Checks whether the sample found is in the right position.

If position check is activated, the authorised zone for the position of the found para-
meter 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.

Position check

Pattern Taught sample with display of the edges found

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

Edit contour
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For newly generated detectors, all parameters are preset as standard values, suitable for many applic-
ations.

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 dis-
play.

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 con-
tour 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 66)

Settings in Scaling tab: (Page 69)

Contour application: (Page 70)

Function: Mask (Page 64)

FESTO

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

[ v ko
Accurate - - - - - fast

T (2w 3

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

Fig. 63: Detector contour, tab angle

4.6.3.4.4 Settings in Scaling tab:
Detector Contour (Page 66)

Settings in Scaling tab: (Page 69)

Contour application: (Page 70)

Function: Mask (Page 64)

Parameters Functions

Scale
min/max

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

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014
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Increment
scale

Sensitivity of search throughout the selected scale range

Number of search levels / Coarsening levels.

0 = automatic selection

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

Accurate - fast

| Pattern | Angle | Sealing |

Scale range

E:_‘ [I,UD }%l [I,DEI H
Scale step

Acourate - - - - - Fast

=[5 Y Ve

P | Flash: 1.8K8[40.3MB | |%:0 %0 L0 o @ @ 9@ 9@ 9 Q9

Fig. 64: 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.

I =lojx|

File Options visw Help

logd-=el@e 2

- Setup
Job

Alignment
vome |[pev || et [ e |

Detector

Qutput Digital outputs / Logic =

Result In this tab, you define the switching
behaviour and |ogical connection of the
Start sensor digital outputs, Humber of outputs depends

from settings in tab 10 mapping
Additionally there can be connected an 16-
extension over the serial interface,

- TriggerfImage update:

y combination of detectors for
Snge )
Trigger For each pin (output) there are the follwoing
[ ) & R
] o )
 Cannection mode - ol Lo IEINNN (- i 505 e [No phyeical oumput, erecill
& Online Offline E] 200% 2| [+ < Play > ] e lovimcktotal rcult o hic
Configure detectors and regions
Detectar Fattern Scaling
Detector name Result Detector type Thresheld oAt
1 |Detectort ° Brightness | INE @ 100,00 a i
2 | utiiz L4 Grey. Min, cantrast pattern
3 |outilz @ Contrast =1 |[m v ko
4 Quti . oekoLr, Min. Contrast image
Position
2 Off s Edit contour
[ new || copy  |[ Resst || elete || Deleteal |
| Made: | huame: | metivejob: 103b1 | Cydetme: nja | Flash: 1.8k8/40.3MB WD V:OLO o @ @ @ @ @ 9

Fig. 65: 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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File Options visw Help
lodd-=el@o 2

Job

[ rest |

- Trigger/Image update

sngle |
Continuous

Trigger

- Cennection made -

FESTO

=183l

Hame. Prev. Mext

I I

Detector Contour detection

J

Print ]

o]

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

Angle tab
Sealing tab

Settings in Patter:

Parameters Functions
Threshold Zone for required
Min/Max concordance of

found contour with
taught contour,

Min. contrast Minimum contrast

@ orline Offiine =2 L pattern required with taught [+
Configure detectors and regions
Detectar Fattern Scalng
Detector name Result Detector type s e
1 |Detectort ° Brightress ) [s0.00 @ 100,00 a E
2 | Outilz L4 Grey Min. cantrast pattern
3| ouls ° Contrast | duto
4| Qutik = antols. Min. Contrast image
53[5 |
Position
= Off s Edit contour
[ new || copy  |[ Resst || elets || Deleteal |
| Mode: | tame: | Activeob: 110bl | Cycletme: (n/a) | Flash: 1.8KkB/40.3M8 | %0050 o @ @ Q@ Q@ QO Q|

Fig. 66: 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 74)

Contrast application (Page 72)

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 contras

t 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 o
pixels and their quantity. Highest contrast value with
“255” (=white)

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014
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File Options visw Help
DoE -
| Setup

b
[ Rest |

- Trigger/Image update

sngle |
Continuous

- Cennection mode.

Trigger

=183l

ell@e 2

Fare [ rer [ tee ][]

Digital outputs / Logic 4
In this tab, you define the switching
behaviour and logical connection of the
digital outputs, Mumber of outputs depends
from settings in tab 10 mapping
Additionally there can be connected an 10~
extension over the serial interface,

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

@ Onling Offline ‘

Bl L] D

Owerall job result No physical output, sffects

B ] O0 | o sk
Configure detectors and regions
Detector
Detector name: Result Detector type Themsrok]

1 |Detectort ° Brightness C = | EE i

2 | outiz ° Grey

3 0wl ° Cortrast e

Rectangle s

[ new || copy  |[ Resst || elets || Deleteal |
| Made: | hame: | mctivejob: 10Jobl | Cycletime: nfa | Flash: 0.3ke/40.3MB | XDV:0LO lbpor @ @ @ @ @ O |

Fig. 67: Detector Contrast

Settings in tab Contrast:

Parameters

Functions

Threshold
min/max

Range of contrast accepted.

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 applic-

ations.

4.6.3.5.1 Contrast application

Contrast detector (Page 71)

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

Page 72
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- Trigger/Image update
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Trigger
CDI’\UF\UOUS
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User manual

ell@e 2

FESTO

=183l

Fare [ rer [ tee ][]

Digital outputs / Logic 4
In this tab, you define the switching

behaviour and logical connection of the

digital outputs, Mumber of outputs depends
from settings in tab 10 mapping

Additionally there can be connected an 10~
extension over the serial interface,

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

Owerall job result No physical output, sffects

sowe e | Clam 30 S N N e S
Configure detectors and regions

Detector

Detector name: Result Detector type Themsrok]

1 |Detectort ° Brightness C = | EE i

2 | outiz ° Grey

3 0wl ° Cortrast e

Rectangle s

[ new || copy  |[ Resst || elets || Deleteal |

| Made: | hame: | mctivejob: 10Jobl | Cycletime: nfa | Flash: 0.3ke/40.3MB | XDV:0LO lbpor @ @ @ @ @ O

Fig. 68: 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.

File Options isw Help
0o@E
| Setup

Job

[ rest |

- Trigger/Image update

sngle |
Continuous

Trigger

- Cennection made -

- el e 2

i Tl

=183l

Fare [ rer [ tee ][]

Digital outputs / Logic 4
In this tab, you define the switching

behaviour and logical connection of the

digital outputs, Mumber of outputs depends
from settings in tab 10 mapping

Additionally there can be connected an 10~
extension over the serial interface,

nmbination of defectors for

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

Owerall job result No physical output, sffects

@ orling Offline E] 200% 2+ & S 2 ‘7J |¥| [‘ﬁ" == I .
Configure detectors and regions

Detector

Detector name: Result Detector type Themsrok]
1 |Detectort ° Brightness e [s0 5 i
2 | outiz ° Grey
3 0wl . Cortrast e
Rectangle s
[ new || copy  |[ Resst || elets || Deleteal |
| Made: | hame: | mctivejob: 10Jobl | Cycletime: nfa | Flash: 0.3ke/40.3MB | XDV:0LO lbpor @ @ @ @ @ O

Fig. 69: 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 con-
trast 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. 70: Contrast examples

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

Fig. 71: Contrast explanation

4.6.3.6 Grey detector
Next topic. Brightness detector (Page 77)
Grey level application (Page 75)

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

Selects which pixels are to be marked in colour on the screen as an adjustment aid.
"None" = no marking, or “Valid pixels” or “Invalid pixels” are marked in the image.

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

ations.

4.6.3.6.2 Grey level application

Grey detector (Page 74)
I
el@o ¢

0o @y

| Setup .

[ Job |
——— -

=10/ ]

aligrment

Print

I J

Home Prev next ||

J

Detector

Output

[ Rresult |

Start sensor

S ENNANE

- Trigger/Image update ;
Single ]

Trigger
| Continuous

Connection mode

Digital outputs / Logic e
In this tah, you define the switching

behaviour and logical connection of the

digital autputs, Number of outputs depends
from settings in tab 10 mapping.

Additionally there can be connected an 10-
extension over the serial interface,

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

Ouerall job result Mo physical output, effects

1=

coie  Comne | [ |[mow 3]+ [ =] OO |gp= )
_—
Configure detectors and regions
Detector
Detector name Result Detector type revlavel
1 | Detectorl @ Brightness [ | —| | lng 'Z]v EE N |
2 outiiz 3 Grey
f Threshold
—_—( wooo 5| 0
Search regian Overlay
[Rettam;\e :] [Va\idp\xe\s :]
Hew ][ Capy \[ Reset ][ Delete ][ Delete al ]
Mods: _\mweiuh: 1[Jab1 \ Cycletime: nfa _\F\ash: 03K 405ME | | XiDVi0 L0 _bour Q Q@ QO 9 Q 0

| hame:

Fig. 72: 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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=183l
File Options isw Help
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| Continuous | = possibilities:
- Cennection mode HEl L} 7"17 Overall job result No physical output, effects
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Fig. 73: 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:

“l”

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

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

All pixels within this grey value range and within the defined working zone (yellow frame) are added
together. The proportion of the number of all the pixels in the working zone (yellow frame) and of the
number of pixels in the authorised grey value range represents the result of this detector.

If this result is within the limits set on the switching threshold slider, the result is positive. The position of
the grey value pixels on the screen is of no importance.

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

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

mm (1w
COOmC] I mmc]
inin

CoaCH o

Fig. 74: 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. 75: Grey level, example 2

4.6.3.7 Brightness detector
Next topic: Barcode detector. (Page 79)
Brightness application (Page 77)

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 applic-
ations.

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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=183l

Fare [ rer [ tee ][]

Digital outputs / Logic 4
In this tab, you define the switching
behaviour and logical connection of the
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from settings in tab 10 mapping
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Fig. 76: 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.

File Options visw Help
lodd-=el@o 2
| Setup
b
[ Rest |

- Trigger/Image update

=183l

Fare [ rer [ tee ][]

Digital outputs / Logic 4
In this tab, you define the switching
behaviour and logical connection of the
digital outputs, Mumber of outputs depends
from settings in tab 10 mapping
Additionally there can be connected an 10~
extension over the serial interface,

\g combination of detectors for

sngle |
Trigger — Far each pin (output) there are the follwoing
Contindaus o possibilities:
- Connection mode - (E1] L] D 4
- Cannection mode T =y Overall job result No physical output, effect
@ orline Offiine [ ] [0 2 [+ “ Play 1] e lovimcktotal racult o b
Configure detectors and regions
Detector Tnspection
Detector name: Result Detector type Themerik
1 |Detectorl ° Brightness =) [ess @ wo,00 2] B
2 | outiz ° Grey
Search regian
Rectangle
[ new || copy  |[ Resst || elets || Deleteal |
| Made: | hame: | mctivejob: 10Jobl | Cycletime: nfa | Flash: 0.3ke/40.3MB | XDV:0LO o @ @ Q@ Q@ QO Q|

Fig. 77: Brightness, application example, negative result.
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FESTO

The contact is not present within the position searched for; therefore the average value of the grey val-
ues 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

Fig. 78: Brightness, examples

4.6.3.8 Barcode detector.

Next topic: 2D Code detector (Page 86)

Barcode detector, tab Reference string (Page 80)
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Fig. 79: 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
cut off. If more than one code is read by this detector, this value has to be set for the
longest code.

Decoded
string length

This setting activates the processing for a check character in case it is part of the code.
Check char-  |Barcodes with check characters are e.g. Code 39, Codabar, 25 Industrial or 25 Inter-
acter leaved. If this setting is not activated, the check character will be given out with the nor-
mal result string.

Min. number

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

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

of codes than necessary, the reading time may increase slightly.

No-read Specifies the text, which is given out over the interfaces in case of non successful read-
string ing.

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 applic-
ations.

Optimisation:

Execution speed:

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

« Search zone for position (yellow frame) sufficiently large?
o Contrasts for model and image suitably set? (for model visible in sample)

o Are thresholds set correctly?

4.6.3.8.2 Barcode detector, tab Reference string
Next topic: Barcode detector. (Page 79)

Barcode detector, tab Quality (Page 82)
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Fig. 80: Detector Barcode, tab Reference string

Settings in tab Reference String

FESTO

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 expres- L ;
) Opens a list with examples for regular expressions.
sion
Teachref. Reads the code under the code reader and takes the contents of this code as a ref-
string erence string. This text can be changed later.

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

ations.

Examples for reference strings specified by regular expressions:

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

\Al23 String beginning with 123 1234

123\Z String ending by 123 0123

\Al123\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

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014
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$ 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

4.6.3.8.3 Barcode detector, tab Quality

Barcode detector, tab Reference string (Page 80)

Barcode detector, tab Advanced (Page 84)

Quality bype Threshold —

| ooff =

[ — l% | Queral

4p

Guality result type

Mumeric e

(nfa) _|F|ash: U.4kB,|'---j><:D‘r’:DI:D |-DOLIT 9 Q Q Q Q Q

Fig. 81: Detector Barcode, tab Quality

Settings in tab Quality

Parameters [Functions

Evaluation of printing quality according to international standard ISO/IEC 15416.

In order to achieve an evaluation according to the norm, there are defined minimum
requirements for the size of the code inside the camera image (resolution) and mount-
ing of camera and illumination. These requirements are specified inside the norm.

Quality For simple 1D Barcodes, the rating of printing quality is combined in a total of eight ele-
param. ments:

QI Overall

Q2 Decode

Q3 Symbol Contrast
Q4 Minimal Reflectance
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Q5 Minimal Edge contrast

Q6 Modulation

Q7 Defects

Q8 Decodability

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

Inside ISO/IEC15416 there is a list with common defects and their influence to the single

grades.

The single quality grades are defined as follows:

"Overall" is the minimum value of all other grades.

"Decode" has value 4 when the code was read and value 0 when the code was not read.
"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 amp-|
litudes 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 regard-
ing 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

Q1| Additional Requirements

COMPOSITE:

QI2 Decode

QI3 Rap Overall

COMPOSITE RAP:

QI4 Contrast

Q15 Minimal Reflectance

Q16 Minimal Edge Contrast
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Q17 Modulation

Q18 Defects

Q19 Decodability

Q20 Codeword Yield

Q21 Unused Error Correction

Q22 Modulation

Q23 Decodability

Q24 Defects

The "overall" grade in the group OVERALL is the final symbol grade to be reported. It is
just the lower from the other two in the group: "overall linear" and "overall composite",
which are the overall grades of the linear and the composite sub symbols, respectively.
The other two groups, "LINEAR" and "COMPOSITE", contain the corresponding indi-
vidual grades for both sub symbols, and give information for possible causes for poor
quality of the symbol. The grades in the "LINEAR" group correspond to those for the
simple ID bar code case, described above. The grades in the "COMPOSITE" group cor-
respond 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 pro-
file of the RAP patterns. The RAP grades are consistent with the grades for the simple

I D bar code case explained above.

There are existing two possibilities, to display quality parameters. Both are according to
the norm. The grades can be given in values from 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

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

4.6.3.8.4 Barcode detector, tab Advanced

Code ] Ref. string__] Quality | Advanced |

Minimum size Maximum size

C— copfd] ) [s0px3
Minirum helght

1 ) | &, 00pix BA |%'| Defaulk min. height

Crrignkation Orientation tolsrance

 C— | m—) ) [0 3]

Mesuring threshold MMazx diff, orientation

[ o= @ | — 10Jnu°@
inia) | Flash: 0.4 kg { - '. 00 L0 -~ Dout ] Q Q Q Q Q

Fig. 82: Detector Barcode, tab Advanced

Settings in tab Advanced
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Parameters |Functions
Minimum Minimal size of bar code elements, i.e. the minimal width of bars and spaces. For small bar
Size codes the value should be reduced to 1.5. In the case of huge bar codes the value should be
increased, which results in a shorter execution time.
Maximal size of bar code elements, i.e. the maximal width of bars and spaces. This value
Maximum |should be adequate low such that two neighbouring bar codes are not fused into a single
Size one. On this other hand the value should be sufficiently high in order to find the complete
bar code region.
Minimal bar code height. In the case of a bar code with a height of less than 16 pixels the
Minimum  |respective height should be set by the user. Note, that the minimal value is 8 pixels. If the
height 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 ori-
entations in the processed images, one can reduce the orientation range adequately. This
Orientation |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
Measuring The bar-space-sequence of a bar code is determined with a scan line measuring the pos-
ition of the edges. In the case of disturbances in the bar code region or a high noise level,
threshold ) )
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 adjacent pixels and is
Max. diffori-| .~ . L .
entation given in degree. If a bar code is of bad quality with jagged edges this parameter should be
set to bigger values. If the bar code is of good it can be set to smaller values, thus reducing
the number of potential but false bar code candidates.

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

ations.

4.6.3.8.4.1 Optimisation:

Execution speed:

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

Robust detection:

« Search zone for position (yellow frame) sufficiently large?

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014

Contrasts for model and image suitably set? (for model visible in sample)
Are thresholds set correctly?
Code size sufficient in the field of view?

Width of barcode line sufficient?

Page 85



FESTO

4.6.3.9 2D Code detector

Vision Sensor User manual

4.6.3.9.1 2D Code detector, tab Code

Next topic:

2D Code detector, tab Ref. String (Page 87)

Flle Options Wisw Help
0o @ & ﬁ 21 iR
- Setup

\*\

*aﬁlmf‘

=10l x|

[ tome |[ Pt |

=

Frey.

=

2D-Code-Detector

Output

[ Rresult

- Trigger/Image update:

Parameters Functions

Symbol
type

Select here the type of code
to be read with the
Codereader.

|||1

[1]

Snge 201 137 Cade length Max. length of a barcode. If
Trigger 02 contents of code is langer,
Continuous the rest will be cut off. If
. EANIZ ,1 more than one code is read
e by this detector, this value
] has to be set for the longest
ke roiine - T | S O cede.
Configure detectors and regions
Detectar Code | Ref Sting | Quality | advanced | symbols | Modules | Miscelanecus |
Detector name Result Detector type G Code length ot
1 Detektorl ? B d
L] Datacode >4

2 |Detektor2

Min. number of codes  Max. number of codes

[ I :

_|No-read string -

| teachinital |

Hew ] [ Capy

[ kEmeE LEsinG |

|| messt || oelets | Delereal |

Mode:

| Wame: Simulator | Active jobi 1|Joht

| Cycletime: nfa) | Flash: 0.4K8{— |®0V0LO lbor @ @ @ @ @ Q@ |

Fig. 83: Detector 2D Code, tab Code

Settings in tab Code

Parameters |Functions
Symbol .
tvpe Select here the type of code to be read with the Code reader.
YP
Code Max. Length of a barcode. If the contents of code are longer, the rest will be cut off. If
length more than one code is read by this detector, this value has to be set for the longest code.
Min. num-
ber of Minimum number of codes to be read inside the search area.
codes
Max. num- : - . . .
ber of Maximum number of codes to be read inside the search area. If this value is set higher than
er o - . .
necessary, the reading time may increase slightly.
codes
Reset parameters are for setting the code reading parameters back to the default state
R before teaching. There can be selected "standard", "enhanced" and "maximum". "Standard"
eset

is setting the default parameters in a way that most of the codes can be read. If your code
can not be read, please use setting "Enhanced". If the code still cannot be read, use setting

Page 86
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"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 applic-
ations.

Optimisation

Execution speed:

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

Robust detection:
o Search zone for position (yellow frame) sufficiently large?
o Contrasts for model and image suitably set? (for model visible in sample
¢ Are thresholds set correctly?

4.6.3.9.2 2D Code detector, tab Ref. String

2D Code detector (Page 86)Barcode detector. (Page 79)

Barcode detector, tab Quality (Page 82)

'_ Code ' Reef, String | Cualiy ] Advanced ] Syrbiols ] Modules | Miscellansous

Compare skring

Off =

Ref, string Add expression

4F

Teach ref, string

(nfa) | Flash: 0.4 Kg /- | |00 L0 oo @ @ @ Q@ Q@ 9

Fig. 84: Detector 2D Code, tab Ref. String
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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 expres- . . .
. Opens a list with examples for regular expressions
sion
Teachref. Reads the code under the code reader and takes the contents of this code as a ref-
string erence string. This text can be changed later.

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

ations.
Reference string  |Hit Example for hit
123 String containing 123 01234
\Al23 String beginning with 123 1234
123\Z String ending by 123 0123
\Al23\Z String matching exactly 123 123
[123] String containing one of the characters 33
[1231{2} String containing sequence of the characters of length 2 23
[12]|[34] String containing a character of one of both groups 4

Most important elements of regular expressions:
A or \AMatches start of string

$ or \ZMatches end of string (a trailing newline is allowed)
.Matches any character except newline

[...]Matches any character listed in the brackets. If the first character is a "', this matches any character
except those in the list. You can use the '-' character as in '[A-Z0-9]' to select character ranges. Other
characters lose their special meaning in brackets, except '\'.

*Allows 0 or more repetitions of preceding literal or group
+Allows | or more repetitions

!Allows 0 or | repetitions

{n,m}Allows n to m repetitions

{n}Allows exactly n repetitions

|Separates alternative search expressions)
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4.6.3.9.3 2D Code detector, tab Quality
2D Code detector, tab Ref. String (Page 87)

2D Code detector, tab Advanced (Page 90)

| Code ] Ref, String | GQuality | Advanced ] Syrbols | Modules | Miscellaneous

Quality bvpe || Threshold -

off o

I i} B | Oveerall quality

.13

Quality result bype

Murneric Far |

joor 9 @ @ @ @ Q@

{nja) | Flash: 0.4 kB[ --- 'Lx:uv:ul:u

Fig. 85: Detector 2D Code, tab Quality

Settings in tab Quality

FESTO

Parameters

Functions

Quality
param.

Quality parameters are additional information for rating the printing quality of the code.
There are two different standards: AIM DPM-[-2006 and ISO/IEC |5415. Quality para-
meters are eight single parameters, the definition of the respective elements is as fol-
lows:

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, res-
ulting 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
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the same. Due to a potentially oblique view of the camera onto the data code or a defect-
ive 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 dis-
tortions too this degrades the grid non-uniformity.

As data codes are redundant codes, errors in the modules or code words can be cor-
rected. 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 mount-
ing 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 man-
ufacturers.

Quality parameters according to AIM consist of one value more than quality parameters
according to ISO/IEC 15415. This value is called ,,Mean Light*. ,,Mean light“ is not a qual-
ity value of the code, it shows the quality of the image by calculating the average grey
value of the bright data code modules. ,,Mean light* can vary from 0.0 to 1.0. A image has
the required grey value conditions if the ,,mean light value is between 70% and 86%
(0.70 to 0.86).

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

The assignment is the following:

ABCDF

43210

4.6.3.9.4 2D Code detector, tab Advanced
2D Code detector, tab Quality (Page 89)

2D Code detector, tab Symbols (Page 91)
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Code ] Ref. String ] Cuality | Advanced | Symbiols ] Modules Miscellaneous l

Contrast min, Palarity
I (10 & [ al
Slank max. Mirrared

) [so,00 3] |any =

(nfal | Flash: 0.4 kB j - | [wavoza ‘: DouT 'J Q9 Q@ QO 9O Q9

Fig. 86: 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 90)

2D Code detector, tab Modules (Page 92)

. Code | Ref. string | Quality | Advanced | Symbols | Modules | Miscellaneous ]

Symbol size

Fig. 87: Detector 2D Code, tab Symbols

Settings in tab Symbols

Parameters Function
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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 91)

2D Code detector, tab Miscellaneous (Page 92)

Code ] Ref. String

] Cuality ] Adwvanced ] Symbals | Modules | Miscellaneaus ]

Madule size

Madule widkh

Module aspect

| | T NI O | s | U D EN
(i [oox [ [toox (g [0 3] [z [3]

(P (1 [

Module row gap

Madule colurmn gap

4,00 |2

o9 [P ogie)— o 9 9 9 O 90 9

Fig. 88: Detector 2D Code, tab Modules

Settings in tab Modules

Parameters

Function

Module size

Size of modules in pixels.

Module width

Only PDF 417: width of modules inside picture in pixels.

Module aspect

Only PDF 417: minimum aspect of modules (rows compared to columns).

Module row |Only ECC200 and QR-Code: allowed gap between rows, i.e. at dot peened codes which
gap have no full size modules.
Module
Only ECC200 and QR-Code: allowed gap between columns.
column gap

4.6.3.9.7 2D Code detector, tab Miscellaneous

2D Code detector, tab Modules (Page 92)

Page 92
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Code ] Ref. String l Quality ] Advanced l Symbols ] Modules

ersion
(0 Ej[= [
Model bype Shape Model robustness Model grid
Ay o any = | | Low = ANy =
Strick model Position patkern Find pattern tolerance
fes = | 3 - | Lt ed

Miscellaneous |

{nja)

| Flash: 0.4KEf-— | x:suzv:4231:225| ot 9 @ 9@ 9@ 9@ 9

Fig. 89: 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

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

angle and/or square).

Model robust-
ness

Robustness of the decoding of data codes with very small module sizes. Setting the para-
meter to ’high’ increases the likelihood of being able to decode data codes with very
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 "~ n ) ) .
setto "Yes", all codes outside the parameter range will be ignored.

Position pat- |Only QR-Code: Number of position detection patterns that have to be visible for read-

tern inga code (2 or 3).

Find pattern
tolerance

Only ECC200: Tolerance of the search with respect to a disturbed or missing finder pat-
tern. 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 read-
ing of the symbol. Note, however, that in this mode the run-time may significantly
increase.
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4.6.4 Output of inspection results

Here you define the assignment and logical connection of the digital signal outputs as well as the interfaces
and output data of your Vision Sensor.

1/O mapping (Page 94)

Output signals (Digital outputs / Logic) (Page 99)
Interfaces (Page 100)

Timing, Digital outputs (Page 101)

Telegram, Data output (Page 107)

4.6.4.1 1/O mapping

Here the following settings can be made:

I. Definition, if I/O is used as an input or output (Pin 05 - 08, can be used as input or output)

2. Assignment of functionality to inputs and outputs. In the list-box there can be seen and selected all
available functions for this input or output. Some functions can be assigned only to one special input
or output (e.g. HW/Trigger).

1]

frEd-gelle e ?

setup

[n
5]
=

[ Home |[ prev |[ mext |[ pmnt

(I T

v

Here the following settings can be made:

Alignment | I/0 mapping

L Detecor |

[ Cutput |

Trigger fImage update

Trigger

Connection mode

Online ® offine [-][re 2[+]
Configure output
1fOmapping | Digital output | Interfaces | Timing | Telegram |
Pin / color Input  Output  Function Unique function
03WH | [ Trigger ¥ HW
0T v (1o function /undefined | % |
12 RDBU (&) v Ejector / Result A
08RD v Result il
078K (8) v |
08GY () v )
Reset |
Mmode: Config | Name: Simulator | Actvejob: 1ldobl | cydetme: (nfa) | Flash: 0.2k8/—| [x:0v010 T @ @ @ 9 9 @

Fig. 90: Output, /O Mapping

4.6.4.1.1 Functions of inputs

Function Description

H/W Trigger [Hardware Trigger (only on pin 03 WH available)

Page 94 Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014



Vision Sensor User manual

FESTO

binary coded |=LSB

Enable Trig- |Enable or disable trigger signals (input needs a minimum signal length of 2ms before rais-
ger ing trigger signal).

Jobl...n Job change by pulses on one input

Teach temp./ | Teaching of all detectors and alignment. Rising edge on this input and trigger start teach-
perm. ing. Temporary: storage in RAM, permanent: storage in flash.

JobPin'X',  |Job change by binary bit pattern. Up to 5 inputs can be used to select up to 32 jobs. PIN|

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.

/Omapoing | Digital output | Interfaces | Timing | Telegram |
Pin | color Input  Output | Function Unique function
03wH v [Hpw Trigger ) HW T
0% v | no function / undefined |
12RDBU () %
i 7 Enable Trigger
07K ®) v Job or 2
08.GY () 4 Job 1.0
Teach temporary
Teach permanent
Job switch (Bit1)
Job switch (Bit2)

Mode: Config | Mame: Simulator | Active job: 1[Joh1 Job switch (Bit3) Fydeﬁme: {n/a) Flash: 0.2k8 [— |X:0Y:0 1:0

Fig. 91: Output, Inputs

4.6.4.1.1.1 Encoder Connection

| pour [* ™ ]

Qo 9

If both tracks A+ ans B+ are used increasing or decreasing counting can be done / forward or backward

movement of e.g. conveyor can be recognized.

Positive Direction Negative Direction

Encoder A+

Encoder B+

90° 90° 90° 90° 90° 90°.

Fig. 92: Encoder connection A+ / B+
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4.6.4.1.2 Functions of outputs

Function Description

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

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

Ejector

Result

Can be used to get a confirmation after successful job change via digital I/O (,,Job I..n" or
,,Job Pin X, binary coded"). Rising edge indicates successful job change; high level is reset
after 20ms. If job switch was not successful, signals remain low.

Acknowledge
job change

Externalillu- |If this setting is selected (via pin 09 RD available only), a external illumination can be con-
mination nected/ triggered

No function, ,
. no function, not used
undefined
1Omapping | Digital output | Interfaces | Timing | Telegram |
Pin / color Input  Output  Function Unigue function
03WH 3 A &
o = no function f undefined
12 RDEU (4) v External ilumination
03RD v Result |
078K (B) v Job change confirm
08 GY () i (= =
_ Reset
Mode: Config | Name: Simulator | Activejob: 1[Job1 Cyde tme: {nfa) Flash: 0.2kB f— [X:0¥:0L:0 ot @ @ QO Q9

Fig. 93: 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:

¢ inactive

« enable/disable

« loadJob (binary coded)
e loadjob | ...n

« teach temporarily

« teach permanently

Description of different cases with a signal diagram.

4.6.4.2.1 Input: "Trigger enable"

For enable (high) or disable (low) of trigger input.
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Trigger signal, with min.
Impulse length, typ.
>=5 [ms]

T I
o T |

Input X
Enable/Disable I
Trigger

Trigger signal, ignored
=> Input X = disable

Enable Disable

Fig. 94: Input timing, Trigger enable

4.6.4.2.2 Input: Job change binary or by function Job | or 2:
Job change binary over up to 5 inputs (Job I- max. 31):
Possible only if Ready = high. As soon as the binary input signal change Ready is set to low.

Ready remains low until switch-over to the new job is done. If the option “Job change confirm” is used,
this signal occurs after the job change, and hereafter "Ready" is set high again. During Job Change via binary
inputs there must not be sent any trigger signal. The change of the logic levels of the according inputs must
happen at the same time (during maximum |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 “|Job change confirm” is used, this signal occurs after the job
change, and hereafter "Ready" is set high again. During Job Change over binary inputs there must not be
sent any trigger signal. A high level causes evaluation according to job 2; a low level produces evaluation
according to job |.

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 eval-
uation according to job . In this way with only one input two the switching between two jobs can be
done.

I
Trigger
Time for

* 70D change >
Ready I

i
Pin's X
binary coded )(

I
Output X
job change
confirm

& 20 mi

Fig. 95: Input timing, Job change via Binary/Job | or 2
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4.6.4.2.3 Input: Job | ... n

For switching between jobs via impulses. Only possible when Ready = high. With the first impulse Ready
is set to low. Impulses are counted until the first delay of >= 50ms and then switches to the appropriate
job. Ready remains low until switch-over to the new job occurs. If the option “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 I

1——impulse COUN e fpigi2lI0n job >

! ’ switch

1
Input X —
(Job 1..N)

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

Fig. 96: 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

4.6.4.2.4 Input: Teach temp. / perm.

For re-teaching samples of all detectors and if necessary alignment tracking of the current job. Only pos-
sible when Ready = high. A rising edge initiates teaching, during which a high level must exist at least until
the next trigger, so that an image of an inspection part can be recorded in the correct position. Ready is
set to low and remains low until teaching has been completed. Storage is either temporary (only in RAM),
or permanent (in flash) according to the setting.

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

Trigger /I—I Normal trigger, no teach I I Teaching

(
Y =7 |

@ Evaluation Time for = Duration teaching eefpp

[ach signa

Input X
Teach temp./ \I I
perm.
Teach signal, minimum
impluse lenght 10 ms
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Fig. 97: 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 out-
puts depends from settings in tab IO mapping.

IfOmapping | Digital output | Interfaces | Timing | Telegram

Outputs LED Invert NOT Logic  Logical expression
1| Overall job result @ &
® Standard | 2|12 RDBU (4)
3[09RD
4|07 8K (B)
508GY (C)
Extended

e e o
AN

Mode: Config | Name: Simulator | Active job: 1[Job1 Cyde time: {n/a) Flash: 0.2k8/— X:0Y:0L:0 oot @ Q@ [* K
Fig. 98: Output, tab digital output
Description of different cases with a signal diagram.

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

Parameter [Function
Il
I(‘)e:le;: job No physical output, effects recorder, statistics and archiving functions
Invert Invert total result for this pin (output)
Standard: combine several detectors by logical expressions like AND (&) / OR (]) / NOT
Mode (!) to one logical expression.
Advanced: Free edit of logical expression.
NOT Select: operator NOT (!)
Logic Select: operator AND (&) / OR (|)
DI-D All active detectors are shown in this list depending from number of detectors. These
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 stand-
Expression |ard mode or the logical expression can be entered free by using the advanced mode.

Defining logical connection:

Define the logical connection between the inspection results of the individual detectors and the status of
the selected output. You have two input possibilities:
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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 dis-
played 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 dir-
ect input of a logical formula. The operators AND, OR and NOT and round brackets are available for this
purpose.

Please use the following characters for the logical operators when editing the formula:

» "&"for AND
o "|"for OR ("AltCtrl" key and "<>" key)

o "I"for NOT
Examples:

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

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

« |((D1|D2)&(D3|D4))

« (D1|D2)&(D3|D4)&(D5|Dé)
etc.

4.6.4.4 Interfaces

In this tab you select and activate the digital inputs/outputs used and the interfaces for data output:
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1Omappng | Digital output | Interfaces | Tming | Telegram

Name
1 Internal 1j0

2
3
4
s

Mode: Config | Name: Simulator | Activejob: 1[Job1 Cyde time:  {n/a) Flash: 0.2kB[— |X:0Y:0L0 oot @ Q@ Qo Q9

Setting 1 seting 2 Setting 3 Logical outputs | Enable
(3 =]
(542 =20 ERET o 5]

Fig. 99: Output, tab Interfaces

Parameters |[Functions

Internal I/O  |Selection of I/O-type: PNP or NPN

E\ast:)n (baud RS422 for data output with choice of data transmission rate

EXtem?I o Not available

extension
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

For further informations see User manual, chapter "Communication"

Information

The outputs and interfaces can be separately activated or deactivated in the Active column.

Logical outputs:

By using the RS422, Ethernet and EtherNet/IP interface additional pure logic outputs can be defined, which
just exist logically and can be communicated via one of these interfaces only.

Logical outputs can be assigned to an e.g. detector result or to a logic expression (formula).

4.6.4.5 Timing, Digital outputs

In this tab, you determine the time response of the selected signal output. If encoder was selected the
delays are entered in encoder steps. Depending on the settings in the I/O configuration all following time

delays are done in ms or in encoder steps.

Configure output

| Uomapping | Dighaloutput | Interfares | Timing | Telegram |

- Trigger

Delay

- Digial output

Delay Ejector } result delay Signaling Valiel duration

rione = | ams B | change an result il [ omes B

Made: | Wame:

| mctivejob: 103abl | Cycletime: (nfa) | Flash: 0.6k8/40.3MB \x:zezv:wsl:zss ot @ @ Q@ Q@ Q@ 9

Fig. 100: Output, tab Timing

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014 Page 101



FES I U Vision Sensor User manual

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 eval-

Ejector L
uation time.

Reset signal Determines, how to reset outputs.

Duration of res-

e Duration of result signal in ms
u

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.

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 /O
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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

o 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

OQutput
delay

Min. job time
Valid —l iz
Output ><
Ejector X

Fig. 101: Output timing, standard sequence at normal trigger

4.6.4.5.1.2 Trigger delay active
(Trigger delay concerns hardware trigger only)

This setting is used to delay the image capturing / start of evaluation against the real physical trigger, which
was e.g. caused by a light barrier or by the PLC. With this function the fine tuning of the trigger point in
time can be done without any change in mechanics or PLC programming.

Sequence:

Image is taken after the trigger delay time is elapsed. The cycle time is trigger delay time + evaluation time.

s. Vision Sensor Configuration Studio/Output/Timing/Trigger/Delay

« Rising edge at Trigger input (Pin03 WH)

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

o Before the image for evaluation is taken, the adjusted Trigger delay time elapses.

« Now the evaluation starts. As soon as the results are valid the outputs change to the according logical
levels. Ready and Valid are set to high again. (ready for next task, outputs valid)
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Trigger I: F
Ready |K F F
Trigger Evaluation ! Evaluation
delay |
i

Output
delay

Min. job time ‘
Valid j ‘ [ﬁ
Output _l ‘ ,—‘
Ejector _| i ,—‘

Fig. 102: 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, inde-
pendent from evaluation time, as especially the evaluation time can have slight variations.

Sequence:

Image is taken after the trigger delay time is elapsed. Furthermore the Result delay is active, but in this
example just for the ejector output (pin 12 RDBU)

For all defined result outputs, except the ejector output the cycle time is: Trigger delay time + 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 Stu-
dio/Output/Timing/Output/Delay.

« Rising edge at Trigger input (Pin03 WH)

o Consequence of Trigger = high: Ready = low, Valid = low, all defined result outputs = low. Except
Ejector, as for this a fix result delay is defined.

 Before the image for evaluation is taken, the adjusted Trigger delay time elapses.

o Now the evaluation starts. As soon as the results are valid the outputs change to the according logical
levels. Ready and Valid are set to high again. (ready for next task, outputs valid)

« In this operation mode the Ejector output only is set after the Result delay is elapsed. In this example
the Ejector output is also used with Result duration, therefore it’s reset after the Result duration
time is elapsed.

Trigger l\_! R—‘

Ready _llj ‘ ﬁ

:;ilgge' ﬁﬁ Evaluation =) j Evaluation
Gotay [ i

Min. job time / . ;
Valid 7 : ’—H‘
Output j I l—h
Ejector

“—>
Output duration
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Fig. 103: 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, inde-
pendent 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 Stu-
dio/Output/Timing/Output/Delay.

« Rising edge at Trigger input (Pin03 WH)

« Consequence of Trigger = high: Ready = low, Valid = low.

« Before the image for evaluation is taken, the adjusted Trigger delay time elapses.

o 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 |K ’; F

Trigger < Evaluation > ) J Evaluation
delay kil i

Output ]

delay | /I

Min. job time ” ( !

Output

valid j ‘ \Al—‘
=
X

Ejector

Fig. 104: Figure 142; Output timing, Result delay for all outputs.

4.6.4.5.1.5 Result duration active. (Here e.g. all outputs):

This timing setting is used to achieve a pulse at an output of defined length, for e.g. control of a pneumatic
ejector in case of a bad part.

All defined result outputs are reset to low level (inactive in PNP operation) after the Result duration in
ms is elapsed.

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014 Page 105



FES I D Vision Sensor User manual

-] 3 £
Ready |K ‘F |l
Trigger Evaluation ) Evaluation
delay
Output
delay
Min. job time ‘
Valid —| [ ‘
Output ‘
Ejector I—“
«——>
| Output |
duration:
Fig. 105: 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 trig-
ger 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.

Trigger l\_! | ’\_\
- -
Trigger * Evaluation > Evaluation
delay ! i
Output /
delay

T
Min. job time | i }/ i
valid j I ]
Output _l | ‘
Ejector _l | ‘

Fig. 106: Output timing, Cycle time
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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

Trigger
delay
Output
delay

Min. job time

Valid

Output

Ejector

Fig. 107: Output timing, Multiple Result delay, ejector

4.6.4.6 Telegram, Data output
Serial Communication ASCII (Page 185)
Serial communication BINARY (Page 197)
EtherNet/IP Assembly Request (Page 212)
EtherNet/IP Assembly Response (Page 212)

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.

Configure output
| 1fomapping | Digital output | Interfaces | Timing | Telegram
Binary | 3| Start | e
Traler | T =
L - Active Detector  Value Min. length +
Separataor 1‘ v dlignmentD... Select... [ﬁ
End of Telegram | ARST s
Save tofile Selected fields Data length | Status
Reset || Detector result | Digital outputs | Logical outputs Up J
Execution time Active job no. | Checksum | \ Down \
Made: | hame: activejob: 10Jobl | Cydetime: (nfa) | Flash: D.6kB/403ME | (xiedvdosnzss | DoT Q@ Q@ @ Q@ Q@ Q@

Fig. 108: Output, tab Telegram

Parameters Functions
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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

Standard contents of protocol

Often required standard contents can be added to the output string by simply filling them in, or activation
via the checkbox.

Characters which are inserted at the beginning of the payload data sting

Start (Binary or 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)

Characters which are sent at the end of a response to a PC or PLC (Reac-
End of telegram tion to a command, not with payload data, in ASCIl mode only, output
selectable in ANSI or Hexa Decimal)

Selected fields Shows which of the following checkboxes are activated.

.... further standard con- to data string: ,,Payload*

tent, like e.g. “Selected Sequence: Selected fields, Data length, Status, Detector result, Digital out-
fields, Data length” ff. puts, 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
o "-": Delete marked entry

» "Up", "Down": Displace marked entry

You can add detector-specific individual results to the data telegram in the required flexible order via the
selection list: (adding new values via button “+”)

Payload

Active Detector ¥alue Min. length +
1 y Alignment Detectar |ﬁ‘

Detectarl

Detectar2

Up |
Droury

S kE | 40,3 ME ‘X:EI‘.":DI:D ”:-DOLIT 9 9 9 9 QO Q
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Fig. 109: Output, Detector specific payload

Column |Function

Active  |Activates/deactivates the marked output value

Detector |Detector name (select from drop-down list)

Value Awvailable 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 is 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 Bin-
ary- format.

Ethernet: The sensor here is the (socket-) “server" and serves the Data via a ,,server-socket" interface.
This is basically a “programming interface”. To read or process the Data a “socket client" (PC, PLC, ....)
must establish a (socket-) connection (active) to the sensor.

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 Stu-
dio” into a folder on the PC.

The configuration (folder, ...) of this archiving function is done via “Vision Sensor Visualisation Studio”.
(Menu: File/Result archiving, this is a pure PC- function)

4.6.4.6.1.3 Sensor- archiving (ftp, smb)

With this function images and numeric result data (in .csv format) can be stored actively by the sensor via
ftp/smb. This kind of archiving is configured under ,,Job/Archiving", in this case:

a) With ,,ftp" used: the senor is a ,,ftp client" and ,,writes* the data to a ,,ftp server" folder on a drive
which is available in the network. With Job/Start the sensor connects to the ftp-Server.

b) With ,,smb* used: the sensor ,,writes* the data direct in a folder in a network. With Job/Start the
sensor connects/mounts with this folder.

4.6.4.6.1.4 Ram disk (in the sensor)

In the sensor the last image as well as the numeric data of the last evaluation, which has been configured
under Output/Telegram, are stored (in a .csv file) in a Ram disc- folder under. ,,/tmp/results/".

This function is activated under ,,Job/Image transmission". To access this data an ftp- connection must be
established actively to the sensor. Therefore an ftp client is necessary.

Attention
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* 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).

o 2005 = Data port for sending of numerical results.

¢ 2006 = Command port for receiving of commands.
At atime only one (socket-) client (PC or PLC) can be connected to a port.
Recommendations:
Existing socket connections have only to be reconnected, if an error occurred (on ports 2005 + 2006)

(e.g: PLC or client in stop mode or error mode, etc.). During normal operation there is no need to recon-
nect 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
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Fig. 1 10: Result

Param. results dis- Detector .
Function
played type
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 Coordinates of parameter found (centre point)
Deviation of coordinates found to taught position / through
Delta X, Delta Y Contour . ghtp g
alignment
Position check Contour Position found within the defined position frame
Angle Contour Orientation (absolute angle) of parameter found
Angle deviation between parameter taught and parameter
Delta angle Contour 5 P g P
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, stat-
istics and images with or without the selected frames can be archived.

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014

Page |11




FES I D Vision Sensor User manual

4.6.6 Start sensor

This function sets the sensor to run mode and executes the job.
Image display (Page 121)

Result (Page 110)

Statistics (Page 125)

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.

I gl

File Options visw Help

lTrEd-wallE o 2

- Setup -
b
aligrment
e ] e J[Lvee e
Detector
Qutput ResultAlignment Edge &
Resul

This function executes the job defined an
Stop sensor the PC and the Result statistics windaw is
displayed with Detectar list and m
——— Evaluation results. Execution times are
- not updated in this mods, as they are not
available from the sensor,

- Trigger/Image update

I [NE Detailed inspection results fram the detector

marked in the selection list are displayed in
single ) S run mode.
Trigger —_————
(Contingous The image, search and parameter zones and

result araphs appear - when set -in the

- Connection mode - display window,

S or Tenl ‘E] E N im0 -

Results/statistics

- Results | Statistics
Detector | Result  Score | ms Detector type f —_—— —
Score horz, (28,5 | score vert, | 185 | Pass [ ]
| A Alignment: De... @ 185 1 Edge detector
1 Detectort @ 030 Brightriess Fail | [
i Dotecr2 e 9.8 0 Brightness Postien® | 2815 | Postien v |137.5 | Minimum _
e [ |
Maximum ]
Deka pos.x | 0.0 | Deleapos.t 0.0 | execution tine
Awerage CEE
(Kl I I execution tme |
| Mods: Run | Name: | Active job: 2Jobz | Cycetime: (nfa) | Flash: 0.6k8/40.3M8 Hx:uv:u]:u H o @ @ @ 9O QO Q |

Fig. Il 1: Start sensor
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4.6.7 Further topics of Vision Sensor Configuration Studio
Trigger settings (Page | 13)

Switching between online and offline mode (Page | 14)

Simulation of jobs (offline mode) (Page | 14)

Creating filmstrips (Page | 14)

Image recorder (Page 122)

Displays in image window (Page | 18)

Search and parameter zones (Page | 19)

4.6.7.1 Trigger settings

Select the required trigger mode in the job settings in the "General" tab:

Parameters |[Functions

Triggered |Operation with external trigger, or trigger button in the interface

Operation with automatically running self-trigger; the sensor supplies images with the max-|

Freerun | .
imum possible frequency

Select the form in which the images are to be supplied by the sensor using the option buttons in the zone
Trigger/Collect image:

Parameters |Functions

Recording of a single image, image recording occurs once when:

Single I. Trigger mode = triggered: First external trigger signal or with the trigger button on the
image interface

2. Trigger mode = free run: First click on the "Single image" button

Continuous supply of images, image recording occurs continuously when:

I. Trigger mode = triggered: Each external trigger or with each click on the trigger button
Continuous [on the interface

2. Trigger mode = free run: Continuously through internal self-triggering with maximum
frequency

When exposure time, amplification, illumination or resolution parameters are modified in the Job set-
tings, a new image is automatically requested from the sensor.

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

o Set to free run under "Job/General"

« Set to continuous under "Trigger / Collect image"
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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 Con-
nection window.

¢ Online mode: Configuration with connected sensor.

« Offline mode: Simulation of a sensor with the help of images stored in film strips.

Conneckion mode

@ Onfine Cffline

Fig. 112: 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 | I8)
Creating filmstrips (Page | 14)
Information:

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

« Further methods for image acquisition: Image recorder (Page 122)

4.6.7.4 Creating filmstrips

In configuration mode, images from the sensor are continuously loaded into the PC's RAM. After switch-
ing from online to offline mode, max. 30 images are available and can be stored as a series of images in a
filmstrip file. Alternatively or in addition to the images stored on the sensor, you can load series of
archived images or individual images on your PC or an external storage medium and combine them into
new films.

When you mark an image in the list, it is displayed in small format in the preview window on the right.

4.6.7.4.1 Storing images from the sensor as filmstrips:

I. First connect the PC to the sensor and fill the memory with images in free run and collect image /
continuous. (Mode of connection = online)

2. Select option button "offline" in the window mode of connection.

3. Select configure filmstrips in the File menu or click on the icon filmstrips in the toolbar. The images
loaded from the sensor appear in the selection list that appears below:
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© 2 Filmstrip configuration 2]x]

Filmstrip Presview

Images

Source Name ] A

B A

1

2 :Sensor Irnage2 N

3 |Sensor Irmage3

4 |Sensor Irnage4

5 |Sensor Images B

6 ;Sensor Imaget

[ET N [+

[ Load I [ Delete ] [ Delete all ] [ Laad filmstrip ] [ Save filmstrip ]

[ Cancel ] [ Ok

Fig. 1 13: Filmstrip

The images now can be examined; re-sorted or individual images can be deleted or added. The max-
imum 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 avail-
able 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.

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 fol-
lowing functions are available for this purpose:

Button Function
<t et Change order of images: The marked image is moved up/down one place or is moved to
"> > 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 avail-

Impore able for display and analysis in offline mode.
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Load/ Save
film strip

Load filmstrip from data carrier or save there

4.6.7.4.4 Displays in image window

4.6.7.4.4.1 Controlling image reproduction
[ < J(s=t J[_> ] [3 ][]
=

Fig. I 14: 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:

|- | 100 ][ +]

Fig. 15: Zoom

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

4.6.7.4.4.3 Graphical display of results

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

o Bar graph result: Displays the inspection result as a bar graph
o Drawings: Displays search, parameter and position frames detectors and alignment detectors
o Focussing aid: Displays image sharpness (see also Job settings)

o Enlarged display: Insertion of a separate enlarged display window, which can be adapted to the
required scale using the adjustment handles at the corners of the frame

The module Vision Sensor Visualisation Studio offers a limited selection of these functions.

4.6.7.5 Image recorder

An image recorder is available in the Vision Sensor Configuration Studio and Vision Sensor Visualisation
Studio programmes. When the recorder is activated, either all images or just error images are con-
tinuously 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:
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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:

{.# Images from recorder ;IQIEI

Date | 1070572012 | Recordedtime [16.22.32.000 | Images |Z| |E| 9

[ Previous l [ ek l [ Save l [ Save all l [ Close

Fig. I 16: Image recorder

Parameter Function
Back Displays the previous image
Next Displays the next image
Save Saves the image displayed on the PC or an external storage medium
Save all Saves all images
Information:

o The running number of the selected image and the total number of images recorded on the sensor
(max. 10) are displayed in the counter under the display window.

« During storage, the images are deposited in bitmap format (extension .bmp) with a resolution of 640 x
480 pixels (VGA).
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o The inspection results associated with the images (OK or error) and the date are stored in the file
name (format YYMMDD _running no._Pass/Fail.bmp, e.g. 090225 123456_Pass.bmp).

« If you want to record detailed inspection results with the images, use the function Archive in Vision
Sensor Visualisation Studio.

« If you only want to record a single image with or without overlay, you can use the function save cur-
rent image in the file menu, instead of using the recorder.

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

o Loading images from the sensor on to the PC deletes data on the sensor. If the recorder window is
closed without images having been saved, they will also be deleted from the PC.

« Images are lost from the buffer in the event of a loss of power.

4.6.7.6 Displays in image window

4.6.7.6.1 Controlling image reproduction

[ < J(s=t J[_> ] [3 ][]

Fig. I 17: 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:

E| | 100% :] [E]

Fig. 118: Zoom

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

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.
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4.6.7.7 Search and parameter zones

You can define search and parameter zones in the configuration steps alignment and detectors. These are
identified in the image window by different coloured frames.

Drawings in the screen (yellow, red frames etc.) can be activated or deactivated for any detector or cat-
egory 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
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

¢ Green frame = 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 (alignment detector).
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Fig. 119: Search- and feature frames

Information:

« 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.

o Redbar = The object could not be found with the required degree of concordance. The graphics dis-
played 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 121)

Result (Page 125)

Statistics (Page 125)

Changing active job (Page 126)

Upload (Page 128)
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Commands / Freeze image (Page 122)
Image recorder (Page 122)
Archiving test results and images (Page 124)

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 (Super-
Vision 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 52) 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).

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 con-
cordance 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 back-
ground should be closed in order to improve PC performance.

You can configure the graphics of the inspection results in the View menu.
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Fig. 120: Vision Sensor Visualisation Studio

Except the archiving all functions of Vision Sensor Visualisation Studio are available also in the module
Vision Sensor Configuration Studio.

4.7.2 Commands / Freeze image

With the "Freeze image" button, you can request single images according to the type required (current
image, next image, next failed image) and freeze them in the display window.

The required single image is displayed and the image counter stops at the corresponding image number.

Press "Continue" to end the frozen image state.

4.7.2.1 Zoom

With the button "Zoom" the image is opened in a new window with enlarged display.

4.7.3 Image recorder

An image recorder is available in the Vision Sensor Configuration Studio and Vision Sensor Visualisation
Studio programmes. When the recorder is activated, either all images or just error images are con-
tinuously 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:
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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:

{.# Images from recorder ;IQIEI

Date | 1070572012 | Recordedtime [16.22.32.000 | Images |Z| |E| 9

[ Previous l [ ek l [ Save l [ Save all l [ Close

Fig. 121: Image recorder

Parameter Function
Back Displays the previous image
Next Displays the next image
Save Saves the image displayed on the PC or an external storage medium
Save all Saves all images
Information:

o The running number of the selected image and the total number of images recorded on the sensor
(max. 10) are displayed in the counter under the display window.

« During storage, the images are deposited in bitmap format (extension .bmp) with a resolution of 640 x
480 pixels (VGA).
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o The inspection results associated with the images (OK or error) and the date are stored in the file
name (format YYMMDD _running no._Pass/Fail.bmp, e.g. 090225 123456_Pass.bmp).

o If youwant to record detailed inspection results with the images, use the function Archive in Vision
Sensor Visualisation Studio.

« If you only want to record a single image with or without overlay, you can use the function save cur-
rent image in the file menu, instead of using the recorder.

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

o Loading images from the sensor on to the PC deletes data on the sensor. If the recorder window is
closed without images having been saved, they will also be deleted from the PC.

« Images are lost from the buffer in the event of a loss of power.

4.7.4 Archiving test results and images

You can archive images with and without graphics, and inspection results on to your PC or an external
storage medium for analysis or simulation purposes (see Offline mode).

Access to this function may require password entry (User user group, see user administration).
Configuring archiving:

I. Select Configure archiving ... from the File menu.
A dialogue box appears with the following options:

| = Result archiving : 21X

- Archiving

Path fFor archiving

Path ! Z; 1 Temp i

- Setkings -
|| Automatic Stark

v | Archive Images Circularly

v | Limitation {mas.) | 10ME =
Type of images [ &l images = ]
Image -+ Mumeric results —
. || Additional csv file {numeric resulks)
Cverlays
Storage mode
Bargraphs [ Fadé N ]
Ok l l Cancel l
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Fig. 122: Archiving configuration

Parameter

Function

Path for archiving

Directory in which archived file(s) are stored.

Settings, Automatic
Start

Starts archiving automatically after start of Vision Sensor Visualisation Stu-
dio.

Settings, Archive
image circularly

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

Settings, Limitation

In this drop-down menu it is possible to specify which images (all images or

(max.) 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.

Numerical results

If "record with" is activated, numerical result data such as coordinate values
etc. are archived in an additional .csv file.

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.
Detailed inspection results from the detector marked in the selection list are displayed in run mode.
The image, search and parameter zones and result graphs appear —when set —in the display window.

The parameters displayed vary according to the type of detector selected:

Commands Result | Skatistics | Jobselect | Job upload |

Freeze

@ Current image Detector Result | Score  Executior Detector type

Teierimen: Score horz, |28.4 | scare vert. |18.4
Detector
1 Detectort @ WE 0 Brightness

2 |Detector2 ° @s 0 Brightness Position % | 2815 | Positian ¥ | 1375

Next image L] 18.4 3 Edge detector

Next Failed image

Zoom || Rec. images Delta pos.¥ |00 | Delta pos.¥ 0.0
Archiving
Mode: Run | IP address: 192,168,60,199 | Hame: | Active job; 2|Job2 | Cycle time: 22 ms ‘ Q 9O 9 9 9 9 |

I I 1]

Fig. 123: Vision Sensor Visualisation Studio, Result

Param. results dis- Detector .
Function
played type
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, . .
o Contour Coordinates of parameter found (centre point)
Position Y
Deviation of coordinates found to taught position / through
Delta X, Delta Y Contour , P ¢
alignment
Position check Contour Position found within the defined position frame
Angle Contour Orientation (absolute angle) of parameter found
Angle deviation between parameter taught and parameter
Deltaangle Contour g P & P
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. 124: 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. 125: 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 avail-
able 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

]l 9 9 9 0 0 0

Fig. 126: 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 res-
ult- 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
185) ff.

In the following pages the function and the according settings how to use the different possibilities to com-
municate 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 Her-
cules 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 Bin-
ary- 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 activ-
ated and if necessary it’s parameter are set also.
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i =10l |
File Options View Help
lode-mellE P 2
- Setup
Job
Agpent Home ] [ Prew ] [ Mext ] [ Prink ]
Detector
E

Qutput Digital outputs / Logic

In this tab, yvou define the switching
behaviour and logical connection of the
digital outputs. Murnber of outputs depends
from settings in tab IO mapping.
Additionally there can be connected an 10-
extension over the serial interface.

Resul:

Start sensor

=
fret
=}
il
=
i
=}
T
c
B 5
=
o

Selecting combination of detectors for
an ougput:

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

Cverall job result Mo physical output, effect:
| -

wart Tr =+ total Facult Fae thi
il \ B

‘@ Online I Offline E] Fit o

Configure output

Lj0 mapping ] Digital oukput Interfaces | Tirning ] Telegram ]

Name Setting 1 Setting 2 Logical outputs | Enable
1 |Internal Ijo PP =
2 stz
3 | External /0 extension m
4 Ethernet [mozoos 1= TN courizoos
5 | EtherMet/TF
| Mode: | Mame: Active jobe 2|Jab2 | Cycletime: (nfa) | Flash: 2.3K8( 40.3 MB ||><:0v:01:0 || ot @ @ @ @ @ 9 |

Fig. 127: Data output, Ethernet

In the example the Ethernet interface in the parameter field at the bottom in tab “interfaces” is activated
by marking the checkbox. The default settings for input port (IN) = 2006 and output port (OUT) = 2005
remain as they are in this example. Of course here any other settings can be chosen to do a setup which
fit to your network environment. If necessary please contact your network administrator.

Step 2:
In tab ,, Telegram* the payload which should be transferred via Ethernet port 2005 are set up.
In this example it is:

o Start:,,010“
o Overall result of detector |
e Trailer:,,xxx"

o Asformat, ASCII*is defined, that makes traceability easier. The function with other payload data or
in binary format works analogue to this example and to the here made settings.

Page 130 Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014



Vision Sensor User manual F ES I D

Configure output

Lj0 mapping ] Digital output Interf_a_ce,s.] Timing Telegram

Binary 4| stan |o10 | payload
Leler oo | Active Detector Yalue Min. length o
Separator | | Jeteckor .-: esulk TI E
End of Telegram | | [ANSI :]

@ || Selected Fields || patalength || Status

|| Detector resul || Digital autputs || Logical outputs Up
|| Execution time || Active job no. | checksum Dowin

| Made: [ Mame: [ Activejob: 2[Jok2 | Cycletime: (nfa) | Flash 2318 40.3M8 | [mowoLo [l @ @ @ @ @ Q@ |

Fig. 128: Data output, configuration of output data
Step 3:

After starting the Ethernet tool ,,Hercules* the tab ,, TCP-Client* must be selected to communicate via
Ethernet with the socket- server Vision Sensor.

4 Hercules SETUP utility by H¥W-group.com = |EI|5|
UDP Setup | Serisl  TCP Client | TCP Server | UDP | Test Mode | dbout |

Received/Sent data

- THE
todule P Fuort

Firng | ﬁ LConnect

— TEA autharizatior
TESL key

1.|01020304 3 {09040B0C
2:|05060708  4: {0DOEDF10

Authonzation code
| k=l

— PortStore test
[~ MNYT dizable

Received test data |

I~ Bedirect to UDP

— Send

| [~ HEX Sendl ngr-nup
I I— HEY | Serd | wvrw. HU-group.com

Hercules SETUP stility

I [CFHEX: - Send | Yerzion 3.2.5

Fig. 129: 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.
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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

o (=] 5
File Settings Help
ol ¢
Active sensors
'
IP address Hardware Type ¥ariar Firmwal Mode Sensor nal!
1 jeck
[ Home: l [ Previous l [ [t l [ Print
[«]
Welcome E
In this program you can select a sensor or
sensor simulation for configuration or
display {monitoring) and carry out different
basic settings:
|
(] [ | 0
. . Active Sensors
Sensors for simulation mode Sensors for simulation mode
= - | Find / Add active sensor
Type Vistsion Wariant | Configure connected sensor
1@ Ohject 1.2.4.0 s Advanced | | Display image and result data
1 i Sensor settings
2@ Code reader el | ¥ Advanced | - Update | Firmware update
3|9 Salar 1330 | ¥ Standard | User administration / Passwords
If the "Configure” function is not accessible
(button inactive), login with password
e | entry is required. If you do not know the
- Add active sensaor . password, please contact the administrator,
IP address [192.168.60 199 |w ] [ &dd ] @ when caliing up some functions, pou
may be required to enter & password, See [l
g user administration for defining passwords, |«
|IP address (PC): 192.168.60.20 Subnet mask: 255.255.255.0

Fig. 130: Vision Sensor Device Manager, |IP address ...

The port number for the output port was taken over from Step | with port 2005.

Step 4:

Therefore the following settings are made in Hercules: Module IP = 192.168.60.199, Port = 2005.

The rest of all settings remain on default. With a click to the button ,,Connect* the connection to the
Vision Sensor is established and shown in the main window in green letters.
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4 Hercules SETUP utility by H¥W-group.com = |EI|5|
UDP Setup | Serisl  TCP Client | TCP Server | UDP | Test Mode | about |
Received/Sent data —TCP
Lo wh o = ach ok 5 1 o e 2 ) g L | =

Fart
Connected to 192.168.60.199 sl i

I'I 592 168.60.199 IEEIEIE
Fing | X Disc:u:unnectl

— TEA authaorizatior
TEA key

i |IZI1 020304 3 |namnanc
2. 05060708 4 {ODOECFT0

Authorization code
| 3|

— PartStore test
[~ MWT dizable

Received test data |

I Redirect to UDP

— Send

| [~ HEX Sendl ngr-nup
I I— HEX  Send | wvrw. HUY-group.com

Hercules SETUP wtility

I [ HEX  Send | Version 3.2.5

Fig. 131: 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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- 2etup

Ju:ui:u
Aligniment
Detector

Cukpuk

Resiult

[ Stap sensor |

- Trigger/Image update ————————

Single
Trigger =
iZontinuous

Fig. 132: Data output, Ethernet, Start sensor

--'%E:—Hercules SETUP utility by HW-group.com ;IEIEI

UDP Setup | Serisl  TCP Client | TCP Server | UDP | Test Mode | about |
Received/Sent data

= R
Conhecting to 192.165.60.199
Connected to 19%.168.60.199 il S
010Pxxx010Pxxx010Pxxx010Pxxx010Fxxx010Fxxx010Pxxxn | |12 1EEEL159 |2005
10PXxx010P = = 010P X 010Pxx=x010Pxx=x010Px=x=x010Pxx=01 y
OPxxx010PxHK010Pxx010Pxxx010Pxxx010Pxxx010FPxxx010 Fing | X DiSCDﬂﬂectl
Pruxx01l0Pxx=x010Px=xx010Pxxx010Px=xx010Pxxx010Pxxx010F
#¥xx010Pxxx010Pxxx010P R xx010Pxxx010FPxx=x010Fxxx010Fx [ TEA authorization
¥x010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxxx010Pxx TEA key
¥O010Pxxx010P =k 010P = x010P xx 0 10Pxxx010Pxxx010Pxxx 1:|I:I1I]2I]3I]4 3:|EIE|D.-‘-‘-.EIBEIE

O10Px=xx010Pxx=x010Pxxx010Pxxx010Pxxx010Pxx=x010Px=x0
10Pxxx010Pxxx010Pxx=x010Pxx=x010Pxxx010Pxx=x010Pxx=x01
OPxxx010Pxxx010Pxxx010Pxxx010Pxx=x010Pxx=x010Pxxx010
Pxxx010Pxxx010FPxxx010Pxxx010Pxxx010Pxxx010Pxxx010F | Suthorization code

X¥XO10Pxx=x01l0Pxxx010Pxx=x010Pxxx010FPxx=x010Px=xx010Fx I %I
¥EO10P®xx010Px=x010Pxx=x010Pxxx010Pxxx

7 |nausn?na 4 |IIIDIZIEEIF1 0

— PortStore test
[~ MWT dizable

Received test data |

[~ Rediect to UDP

— Send

| [~ HEX Sendl ngmup
I I— HEX  Send | wvrw. HUY-group.com

Hercules SETUP stility

I [T HEX  Send | Yersion 3.2.5
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Fig. 133: 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”)

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 .

I il

File Options  Wiew Help

Doge-=ellep 2
- Setup - _

Home ] [ Prev ] [ Mext 1 [ Prink ]
Detector
-
Output Parameters for image acquisition (+
Feesult The basic pararmeters for image acquisition

are determined in the General tah,
Skart sensor Set image sharpness with the focus setting

screw on the back of the
- Image transmission: parameters for image
transmiss

Pre-processing: parameters for
.| preprocessing of image

Single | L | Paranietore Functions and setting
Trigger e e s possibilities
Continuaus

Resolution Standard resolution is WWGA
(736x480), but a lawer
resolution {CGA) can be

" " 2 Pl = | selected with time-critical
@ Onling 1 Offline E] Fit = = |—J ‘—l applications or far

- Trigger/Image update

- Connection mode

[4]

Configure job

Jobs
Name Description Auth | Image acquisition | Image transmission I Archiving ] Pre-processing ] Cycle time ]
1|3ebl Job Authc: Resolution Shutter speed Quadrants
[veaeoxeen) | 3| O [ge07m 3, 9
308
Q-9
Trigger mode Gain Internal ilurination
@ Trigger d:: [LUU }%] [0” ¢]
‘[ 4] 1 I [+] Free run External ilumination
B off =
[ et ] [ Load ] [ Save l [ Delete ] l Delete all ]
| mode: | rame: | Active job: 1|Jobl | Cycletime: (nfa) | Flash: 0.4 kB | 40.3 MB w00 L0 || T @ Q@D QD Q9 Q9 Q |

Fig. 134: 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
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(commands and response strings) to and from the Vision Sensor you find in chap. Serial Communication

ASCII ff...

Vision Sensor User manual

‘- Hercules SETUP utility by HW-group.com B M [=lE) | % Hercules SETUP utility by HW-group.com ~101 x|
UDP Setup | Serial  TCP Cliet | TCP Server | UDP | Test Mode | About | UDP Setup | Serial  TCP Client | TCP Server | UDP | TestMode | About |
Received/Gent data o Received/Sent data e
Connecting to 192.168.60.189 ... Connecting to 192.168.60.189 ...
Pott Pot
Connected to 192.168.60.199 sl kL Co ted to 192.168.60.199 Wil (Dr
D10Pxxx [132 16860199 {Fig TRGTRGH 192168 60,15 2005
Fing X Disconnect Fing ¥ Disconnect
TEA authorizatio - TEA authorizatio
TEA ke TEA ke
1. [o1020304 3 [oanacE0C 1. [07020304 3 [0anaBOC
2 05060708 4: [ODOEOF1D 2 [05060708 4 [0DDEOFID
Autherization code Authorization code
[ PotStoretest [ PortStore test
I~ NVT disable I~ NVT disable
Received test data Received test data
I~ Rediect o UDP I~ Rediect to UDP
~ Send ~ Send
| I~ HEX Send HI_I_Jgroup [TRE [~ HEX  Send HI_Ugroup
I '— HEX  Send wvu.HW-group.com I '— HEX  Send wurw HW-group.com
Hercules SETUP stility Hercules SETUP stility
| " HEX  Send Version 3.2.5 | [ HExX  Send Version 3.2.5

Fig. 135: 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)

i o iy oy e ioix =
UDP Setup | Serial  TCP Client | TCP Server | UDP | Test Mode | About | UDP Setup| Seriel  TCP Cient | TCP Sever | UDP | Test Mode | About |
Roceadirite e T —— iR
e : i Iadule 1P Faort A Module [P Part
connected to 19z.168.60.199 (FF} 20§94
S o 192.168.60.199 2005 it 192.168.60.193 2005
ipy
Ping X Discannect Fing X Disconnect
..................................... Hitaies
~TEA authorizatio 1% # (LEO-57 54l < PBOLS < COpKS 6’ 64711 173),0: 96/ TEA suthorizatio
TEAkey —— &' +247LTfoghaSQr ¥a 00" §™Erp TEAkeyy ———
1:[01020304 3 [030A0B0C \_og_cdXOSF; 6/3448ES) xe®ocTazds_ae | vgXD514<GISi| 1020304 3 [oananeoC
¢0R0_NBB4554: ; >ACH: 2106F0_oD«’ S1£0VHE ; =28 EHHE
2 [0s080708 4 [ODOECFT0 i e, 2.[05060708 4 [0D0EOFT0
ot}
Authoiization code U TPV VYOI U (T BUvLFF} Authorization code
8| |ff: A
NVT: FF FD FF
~ PottStore test EEEEEEE ~ PortStore test
NVT: FF FD FC
T TRECAE T r i I B[] . . .o o i b 0 P T S G [ NYT disable
R | e D
......................... FPATRA e f (18
30311037: :BLUNdoved:, 5387 15%,1/0%145/5FY
I~ Rediectto UDP =| ™ Rediect to LIDF
~ Send  Send
[TRa [~ HEX Send H I_Ugrnu 8 [TRG [~ HEX Gend H I_Ugmu a
IE\MI] I HEX  Send s HW-group.com |G\MD I~ HEX  Send wyw HU-group.com
Hercules SETUP atility Hercules SETUP atility
[ [ HEX  Send Version 3.25 [ [~ HEX Send Version 3.2.5

Fig. 136: Data output, Ethernet Tool / 5

In the example the command GIMO (GetlMage0) was sent to the Vision Sensor. It responds with the bin-
ary image data which are shown in the right window. That means, the data output of the manually under
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,Output* defined payload data happened via port 2005. But the response to the request ,,GIMO* was
transferred via port 2006. This rule is valid for all payload- or response data.

Attention: to use the command GIMx the image recorder must be switched on.

5.1.1.2.1 Ethernet example 2.1 command job switch from PC/PLC to
Vision Sensor

With response / data output from Vision Sensor

Step |

For better traceability in this example the triggered mode and ASCI| format is used. That can be done as

follows: Adjust Job/Image acquisition/Trigger mode = Trigger. All other settings remain the same like in
example I.

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

o Start:,,010“

o Trailer:,,xxx‘

I -l

File Options View Help

dogdd-meslBp 2

Sk
Job
Alignment
Home ] [ Prew ] [ Mext 1 [ Prink ]
Detector
=
Sutput Data output, Telegram (4
Result Configuration of data output via serial
interfaces RS 422 and Ethernet as well as w2
Start sensor far archiving in .cvs, files,

Description of ASCIl telegram
Description of binary telegram
Description of Ethernet IP Response telegram

Description of Ethernet IP Request telegram
- Trigger/Image update

Single |
Trigger _ _ Communication settings
Conkinuous
Communication Ethernet RS422
- Connection mods - To Sensor, Selectable in Tab:
. . Command {5%- Protocol (Binary or [
@ Onlne | Offiine E] Fit s | ¥ersionen later ASCIT) v

Configure output

LjO mapping ] Digital output Interfaces ] Timing Telegram

Binary = Stark nin Payload
Tzl :>_<xx___ '-Activa Detector Value Min. length . | +
Separator | | [ﬁ
End of Telegram 1

[W || Selected Fields || Datalength | Status

[V] || Detector result || Digital outputs | Logical outputs e ‘
|| Exerution time || Active job no. | Checksum | | | Dowin ‘

i Mods: | Mame: Active jobe 10Jabl | Cycletime: (nfa) | Flash: 1.4 k8 (40,3 MB w00 L0 || o1 @ @ QO 90 Q@ 9 |

Fig. 137: Data output, Ethernet, Job switch Job |

Job2 was set up with detector | and data output:
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o Start:,,020“
o Overall result of detector |

o Trailer:,,yyy"

=10l x|

loded-maflld o 2
Job

Alignment

Home ] [ Prew ] [ Mext ] [ Prink ]
Detectar

; -
Qutput Data output, Telegram e
Resul oy — Caonfiguration of data output via serial

interfaces RS 422 and Ethernet as wellas |
B NP W for archiving in .cvs. files,

Description of ASCll telegram
= Description of binary telegram
Description of Ethernet IP Response telegram
______ Description of Ethernet IP Request telegram

e

Skark sensor

- Trigger/Image update

- :
Trigger = | Communication settings
-
Communication Ethernet RS422
- Connection mads - - To Sensor, Selectable in Tab:
- . . = = Play = Command (SW- Protocol (Binary or [
& Onling ) OFfline E] Fit S ‘_| Yersionen later ASCID 1

Lo mapping ] Digital cutput Interf_ace:s.] Tirning Telegrarm

Stark =2 | Payload
Traler |
s | | Active Detector ¥alue Min. length +
End of Telegram | | [ANSI :]

Save ko file || Selected Filds || Datalength | Status

Reset || Detector result || Digital outputs | Logical outputs Up
|| Exerution time || active job no. | checksurn Dowen

| Mode: | rame: | Activejob: 1lJobl | Cycletime: (nfa) | Flash: 2.4 kB { 40.3 MB ||><:0v:01:0 || oot @ Q@ @ @ QO 9 |

it

Fig. 138: Data output, Ethernet, Job switch, Job 2

Step 2

Here the application Hercules is started two times again. First with port 2005 (to receive results like
defined under ,,Output) and port 2006 (commands and response), as the input port of the Vision Sensor
to receive commands.

All telegrams (commands and response strings) to and from Vision Sensor you find in chap. Serial Com-
munication ASCII ff.
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Received/Sent data

Connected to 192.168.60.199
Dz0Pyyy

~ Send

¢ Hercules SETUP utility by HW-group.com ] 9 (] [E3] | % Hercules SETUP utility by HW-group.com =] 1}
UDP Setup | Seiial  TCP Client | TCP Server | UDP | Test Mode | About | UDP Setup | Serial  TCP Client | TCP Server| UDP | Test Mode | About |
o acecewedmem data T e
Connecting to 192.168.60.199 ... Madue P Port onnecting to = s % R Module [P Part
Connected to 192.166.60.199
19216660199 2005 TroTRG| 152168.60193 2006
Fing XK Disconnect Ping X Disconnect
TEA authorizatio [ TEA authorizatio
TEA ke TEAkey
1:[01020304 | 3 [0s0anBOC 1: 01020304 3 [05040B0C
2 [O5080708 4 [ODOEDFTO 2 [o5080708 | 4 [OD0EOFTD
Authorization code Authorization code
- PortStors test - ParlStare test
I~ NVT diable I~ HVT disable
Received test data Received test data
I™ Redict to UDP I~ Redrect to ULDP
i Send
TRE HEX ll =
Cuex_send || HID5vous I L = HWsrsus
[~ HExX Send wws.HW-group.com |DJEUDW ™ HEX | Send veveu HIW-gr oup.com
Hercules SETUP stility Hercules SETUP wility
™ HEx Send Version 3.25 | BEEE [7 HEX  Serd Version 3.2.5

Fig. 139: Data output, Ethernet, Job switch, tool / |

In the window to the right (port 2006) the command TRG (Trigger, s. below, first line “Send”) was sent.
This is displayed in the main window in red letters “TRG”. The Vision Sensor responds with the acknow-
ledge ,, 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 accord-
ing result string which was defined under “Output” in Job 2 with ,,020Pyyy*.

2 Hercules SETUP utility by HW-group.com

Received/Sent data

=10l x|

UDP Setup | Serisl  TEP Clint | TCP Server | UDP | Testbade | About |

Connected to 192.168.60.199
020PyyY

Connecting to 192.168.60.199 ...

F 1P
e P Pt

192,168 60,133 2005
Fing X Disconnect,

[~ TEA authorizatior

TEAkey
1:|01020304  3; |0304A0B0C
2:|05060708  4; |0DOEOF10

Authorization code

[~ PortStore test
I~ NWT disable

Received lest data

I~ Rediectto UDP

[~ Send

re_see || HLWsrous
[ HEx | Sand || _eeitorsmcom
[~ HEX  Send

Hercules SETUP wtilivy
Version 326

% Hercules SETUP utility by HW-group.com

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

-1oix

Connecting to 192.168.60.1383 ...
Connected to 19Z.168.60.199
TRGTRGPCIBOO1CIBRPTOO

rTCP
Motz P Pt

192.168.60.193 2005
Fing X Disconnect

[ TEA autharizatior

TEA ke
1:{01020304 | 3 |090ADBOC
2 |05060708 | 4: JODDECF10

Authorization code

[~ PortStaore test
I~ NVT dissble

Flacsived test data

™ Redirect to UDP

[ Send

[TrRE " HEX Send I'"_Ugrnup
| BEI [~ HEX Send

[ciBoo2 [~ HEx | Send macro (Press F2 to send this macro) |
ey T

vivraHW-group.com

Hercules SETUP wtility

Fig. 140: 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)
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45 Hercules SETUP utility by Hi n " P [} B3] | ¢ Hercules SETUP utility by HW-group.com =]}
UDF Setup | Serial  TCP Client | TP Server | UDP | Testhode | About | UDP Setup| Serial  TCPClent | TCP Server | UDP | Test Mods | Abaut |
Fiecaived/Sent data Received/Sent data
e B ting to 192.168.60.189 [k

Connecting to 192.168.60.199 ... Hpduls P Forl onnecting to . . . v Hodule P Bart
Connected to 192.168.60.1599 Connected to 192.168.60.199

020Pyyy010xx% [192:168/60,193 Fa TRGTRGPCIEOOLCIBFTOO1TRGTRGP 192168.60153 2008

Fing X Disconnect Ping X Disconnect

TEA authorizatior [ TEA autharizatior

TEAkey TEA ke
1:|01020304  3: |090A0B0C 1:|M020304 | 3:|09060B0C
2:|05060708  4: |ODOEOF1O 2:|05060708 | 4: |ODOECF10

Authorization code Authorization code

~ PoitStere test ——— [ PortStore test
I~ NVT disable I~ WYT disable
Fieceived test data Received test data
I™ Rediect to UDF [~ Redrect to UDP
- Send " Serd
| [~ HEX Send Hngrnup [TRe [~ HEX Send Hu,lgrnup
I ™ HEX  Send . HW-group.com |DBDD1 I HE%  Send wuru.HW-group.com
Hercules SETUP utility Hercules SETUP utility

| [” HEX Send Version 3.2.5 [Fg0n2 " HEX Send Version 3.25

Fig. 141: 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
» T RG*and,,P*for positive)

In the window left (port2005) the Vision Sensor, after switching to Job I!, 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 acknow-
ledge, + all response data to the request (no payload data!)

Vision Sensor

*A PC

*B

0

Fig. 142: Ethernet- ports

5.1.2 RS422

Numerical data that has been defined under Output/Telegram, now can be transferred in ASCII- or Bin-
ary- 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
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5.1.2.1 RS422 example |: Data output from Vision Sensor to PC/
PLC, and commands (requests) to the Vision Sensor

With 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 activ-
ated and if necessary it’s parameter are set also.

File Options wizw  Help
-
Iod@d-melljld P 2
 Setup
b
Alignment
Home |[pev || e || e |
Detector -
Siidi Interfaces &
Result In this tab you select and activate the digital
— inputs/outputs used and the interfaces for
Start sensor data output:
Functions and Setting
Parameters it
possibilities
. Internal  Selection of [/O-type: PNP
Trigger/Image update i e
Single | RS 422 5422 for data output with
Trigger (baud rate) chaice of data transmission
[ Contiruous e
E Ext. {digital External inputs and outputs
- Cannection mode. it - 1/0) (with 1/0 and encader
| extension madule)
> orins ofine J + — — | I a e
Configure output
| 1jomapping | Digitaloutput | Interfaces | Timing | Telegram |
Name Setting 1 Setting 2 Logical outputs | Enable
1 Internal /0 PHP 0 v
2 (e
3 |External 1/ extension 320utputs =
4 |Ethernet (IN)2008 = (Dubnds 5 i [
|5 Eree
Mode: | Hame: Active job: 1|Job1 | Cycletime: (nfa) | Flash: 0.3KB/40.3MB | | X0 V010 | pour Q@ QO 9O QO 9

Fig. 143: 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
¢ Overall result of detector |
o Trailer:,, oo

o Asformat, ASCII*is defined, that makes traceability easier. The function with other payload data or
in binary format works analogue to this example and to the here made settings.
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Ausgabe einrichten

Pinbelegung ] Ausgangssignale | Schittstellsn ] Zeitsteusrung Datenausgabe |

ASCIT 3| Morspann 010 | Detekkorspezifische Mutzdaten

Machspann | i T | CE—

b [ o | Aktiv  Detcktor | Wert Min.Lange | o+ |

Trennzeichen | | Detektorl Gesanmtergebnis 0 |7|

Export | | Gewahle Felder Telegrammlange | Statushyte

Ricksetzen | | Detektorergebnisse | | Digitalausgange || Log. Ausgange Auf |

|| Ausfihrungszeit || Akkiver Job | Prijfsumme
: = = = = = —_ ———
Modus: Marne: | Aktiver Job: 1]Jobl | ZyKuszeit: {nfa) | Flash: 0.4 k8 [ 40.4 MB ||><:0v:01:0 || ot @ @ @ Q9 Q@ 9 |

Fig. 144: Data output RS422, configuration of output data
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.

r Setup
Job
Aliarimernt
Detector
Cakpuk

Reslk

[ Stop sensar J

i Trigger/Image update —————————

Sing_I;_E:
Trigger
Conknuous

Fig. 145: Start sensor

Step 4:

Iu

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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4 Hercules SETUP utility by HW-group.com =10] =]
UDF Setup Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data :
Jerial port COMS opened [
[{ame
|COME ¥
Baud
15200 [
Data size
E =
Fariti
Inu:une j
Handstiake
|OFF =
fade
IFree j
x Cloze |
— Modem lines
@co @P @ DsR @CTs W DTR W RTS Hitia P update |
— Send
| I~ HEX Sendl ngr-nup
I I_ HEX  Send | wvrw. HUY-group.com
Hercules SETUP wtility
I [ HEX  Send | Version 3.2.5

Fig. 146: 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 COMS5).

The rest of the settings at the right are the default values of Hercules. ,,DTR* and ,,RTS* must be activ-
ated. 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
Hardwaregerite auf. Verwenden Sis den Gerdte-Manager, um
die Eigenschaften eines Gerts 2u andern

[ —
B
Durch die Treibersigrisming kann siche EEsba s

nstallierte Treiber mit Windows kompal| Datei  aktion  Ansicht 7
Update kinnen Sie festiagen, wis Trei

aktualisiert werden sollen, = = | ‘ & | =2 | | = &

Treibersignierung U E l

[~ Hardwareprofile

(Iber Hardwareprafile konnen Sie vers:
konfigurationen einrichten und speiche

3091-CO -
F‘p’ Anschiisse (COMund LPT)
- USB Serial Port (COMS)
-8, Audio-, video- und Gamecontroller
2] Batterien
® Computer
F i DYD/CD-ROM-LauFrerke
)-8 Eingabegerste (Human Interface Devicss)
B3 Grafikkarte
[ IDE ATAATAPI-Controller
F)-45 TEEE 1394 Bus-Hostcontrollsr
[#-<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. 147: 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*.
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FESTO

45 Hercules SETUP utility by HW-group.com = |EI|5|
UDF Setup Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data .
, — Serial
Jerial port COMS opened Harma
TRGTRGPO1OPxxx
|COME ¥
Baud
15200 [
Data zize
E =
Fariti
Inu:une j
Hatdzhake
|OFF ¥
fdode
IFree j
x Cloze |
— Modem linez
@co @P @ DsR @CTs W DTR W RTS Hitia P update |
— Send
[
[TRG ™ HEX Serd | ngmup
I I_ HEX  Send | wvrw. HUY-group.com
Hercules SETUP wtility
I [ HEX  Send | Version 3.2.5

Fig. 148: Data output, RS422, tool / 2

Step 6:

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.
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--"f_{‘-Hercules SETUP utility by HW-group.com = |EI|5|
UDF Setup Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data .
, — Serial
Jerial port COMS opened Harma
TRGTRGPDlﬂFxxxSSTDQIDDDSSTPl
|COME ¥
Baud
15200 [
[iata size
E =
Fariti
Inu:une j
Handshake
|OFF ¥
fode
IFree j
x Clogze |
— Modem lines
@co @P @ DsR @CTs W DTR W RTS Hitia P update |
— Send
[TRG ™ HEX Send | ngmup
[s5T041000 ™ HEX Send | mana bR aneumieom
Hercules SETUP stility
I [ HEX  Send | Version 3.2.5

Fig. 149: Data output, RS422, tool / 3

5.1.2.1.1 RS422 example |.l1: command Job switch from PC/ PLC to
Vision Sensor

Wi ith 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 ASCI| format is used. That can be done as
follows: Adjust Job/Image acquisition/Trigger mode = Trigger. All other settings remain the same like in
example I. 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:,,xxx‘
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FESTO

d-gellE e 2

| Alignment
| Detector
Output |

| Result

Trigger Image update
Sngle
Trigger
Continuous

- Connection mode

v | OE__3E

D) Oniine

rome | [ Prev || net |[ et

Data output, Telegram E|
Configuration of data output via serial

interfaces RS 422 and Ethernet as well as
for archiving in .cvs. files.

Description of ASCII telegram

Description of binary telegram

Description of Ethernet IP Response telegram
Description of Ethernet IP Request telegram

Communication settings

Communication Ethernet RS422
To Sensor, Command Selectable in Tab:
(SW-Versionen later Protocol (Binary or

(] I 0]

K

Configure output
1o mapping | Digitel uput | Tnterfaces | Timing | Telegram |
[ascn 2] start 010 ] Payload

Trailer | s |

== Active | Detector

Separator | |

End of Telegram [ | [anst s
[(savetofle | Selected fields Dats length Status
[ Reset | Detector resuit Digital outputs Logical outputs

Execution time Active job no. Checksum

Value

Min. length

Mode: | Name: Simulator | Active job: 1[Jobl | Cyde time: {nfa)

| Flash: 0.3k8/— |X:0Y:01:0 ‘DDL’F Q9 90 90 9 9

Fig. 150: 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"

File Options

lod@-cellB o 2

- Setup

view Help

Alignment

Detector

Result

Start sensor

3 5

Trigger/Imags update

Single
Trigger

| [ ot )

+ Connection mode
s orline | Offline [ [Fe =

=101

Home | [ Frev

J

Data output, Telegram

et |[ Pt |

B

Configuration of data output via serial
interfaces RS 422 and Ethernet as well as
far archiving in .cvs. files,

n of telegram

n of binary telegram

n of Ethernet IP Response telegram
n of Ethernet IP Request telegram

Communication settings
Communication Ethernet RS422
Selectable in Tab:
Protacol (Binary ar
ASCID 3

To Sensor,
Command (SW-
versionen later

Ijomapping | Digtaloutput | Intetfaces | Timing | Telsgram
Bnary | =] stat |0z0 | Payload

Tde Ly | Active Detector  value . length +
Separator [ | S
End of Telegram [ | [anst <]

[ ] Selected Fields || Datalength [ ] Status

|| Detector result Digital outputs |_| Logical outputs
|| Execution time: || Active job no. | Checksum Down

‘ Mode: | hiame: | #ctivejob: 1|Jobl | Cycletimes (nfa) | Flash: 2.4 kB[ 40.3MB HX‘DV‘DLD

| O @ @ @ O Q|

Fig. 151: Data output, RS422, Job switch, Job 2

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014

Page 147



FES I D Vision Sensor User manual

Step 2

Iu

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 activ-
ated. 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.

--"f_{‘-Hercules SETUP utility by HW-group.com = |EI|5|
UDP Getup Serisl | TCP Client | TCP Server | UDP | TestMode | About |
Received/Sent data .
’ — Serial
Jerial port COMS opened M
e
TEGTRGPO10x==
|COMS ¥
Baud
15200 i
[iata size
E =]
Earity
Inu:une j
Handztiake
|OFF [
fode
IFree j
x Clogze
— Modem lines
@co @PR @ DSE @cCTs W DIR W RTS Hiw'g i/ update
— Send
[TRG ™ HEX Send | ngmup
I I_ HEX  Send | wvrw. HU-group.com
Hercules SETUP stility
I " HEX  Send | Yerzion 3.2.5
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Fig. 152: Data output, RS422, Job switch tool / |
Step 4

With the command ,,CJB002* (Change)oB, Job Nr. 002, s. below line2, “Send*) the Vision Sensor now
switches to Job 2.

The response: ,,CJBPT002* (repetition of command ,,CJB*, ,,P* for positive, ,, T* = Triggered, 002 Job
number switched to) is sent and displayed in main window.

42 Hercules SETUP utility by HW-group.com ;IEIEI

UDF Setup Serial | TCP Client | TCP Server | UDP | Test Mode | About |

Received/Sent data sl
Serial port COME opened fas
TRGTRGPD1EIxxxCJBEIEIZCJBPTEIEIZ|
|COMS ¥l
Baud
| 19200 =
Data zize
E ]
Earity
Inu:une j
Handstiake
|OFF =]
fdode
IFree j
x Close |
— Modem lines
@co @P @ DsR @CTs W DTR # RTS HitfaiF update |
— Send
[TRG [~ HEX Send | ngmup
[FEE ™ HEX Send | e b ]l
Hercules SETUP atility
I ™ HEX  Send | Yersion 3.2.5

Fig. 153: 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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4 Hercules SETUP utility by HW-group.com =10] =]
UDF Setup Serial | TCP Client | TCP Server | UDP | Test Mode | About |
Received/Sent data :
Jerial port COMS opened —NSaer::I
TEGTRGPO10xxxCJEOOZCIEPTOOZ TRGTRGPOZOPYYY
|COME ¥
Baud
15200 [
Data size
E =
Fariti
Inu:une j
Handstiake
|OFF =
fade
IFree j
x Cloze |
— Modem lines
@co @P @ DsR @CTs W DTR W RTS Hitia P update |
— Send
[TRG ™ HEX Send | ngr-nup
[PEE ™ HEX Send | e b ]l
Hercules SETUP wtility
I [ HEX  Send | Version 3.2.5

Fig. 154: 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*
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File  Settings Help

o ] @

Ackive sensors

IP address Hardware

Type

Yariar| Firmwal Mode Sensor nal!

[4] [

[+)

Sensors for simulation mode

Type \iErsion Wariant
L@ Object 1.2.4.0 | = Advanced |+
2|2  Code reader 1.2.4.0 |V'Ad\ran_ced |Y'
3@ Solar 1.3.3.0 |V=Sténciard E¥i

- Add active sensor

1P address [192.168.60 .199 |v] [ add

]

|

Config

FESTO

= =1of x|

[ Home

] [ Previous l [ Mensk l [ Print

Welcome

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

Active Sensors

Sensors for simulation mode

Find / Add active sensor

Configure connected sensor

Display image and result data

Sensor settings

Update | Firmware update

User administration / Passwords

If the "Configure” function is not accessible

(button inactive), login with password
entry is required. If you do not know the
password, please contact the administrator,

W When caliing up some functions, pou
map be required o enter 8 password. Ses
user gdministration for defining passwords,

[r]

|IP address (PC): 192.168.60.20

Submet mask: 255,255,255.0

Fig. 155: Vision Sensor Device Manager

Vision Sensor Visualisation Studio is started

The conditions for a correct image display are the settings:

o Free run (set in Job/Image acquisition) or

o At least one trigger happened

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

Step 2

Select in menu: File/Archiving
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=10l x|
Options  Wiew  Help
Result archivin
[‘%f] Save current image. ..
ﬁ Get images from sensar
Set path for jobset
Home ] [ Prev. ] [ Mext ] [ Print

Quit

Welcome

This programme enables the
rmonitoringfinspection of connected sensors
and the analysis of inspection results,

Image display

Upload

Commands / Freeze image
Zoom

Image recorder

Archive images

[ Commands | Resuk | Statistics | Job select ] Job upload
@ Current image fo . Miniraurm
e -2 ] execution kime Lu gt
Mezk image

Next Failed image

Maxirmum T
Pass [0 ] ID'DD% execution Hme lL]
@ Fal 524 | | 100,009 | et | 28ms |
) et
Archiving
| Mode: Run | IP address: 192.168;50.199 | Name: | Active job: 1]Jobl | Cycle time: 24 ms | [ Q 9 9 9 9 9

Fig. 156: 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.

Graphics, Bar graph

Choice of graphics to be archived in the image.
result

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.
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5.1.3.1 Start/end archiving:

Click on the button "Archive images" in the "Commands" filed to start or end the archiving function with
the above mentioned settings. The name of the image file currently to be stored appears in the status bar.
Archiving is carried out for as long as the button "Archive images" is pressed.

Fig. I57: 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 Man-
ager 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 estab-
lished 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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# S FPazzword: b
-é Shaw Onling Lsers
]
tﬂ Show Server Statistics
User Account Tasks
&.ﬂ.dd M bear ~—Home Directary
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FTP Setwver is online

[3.8 ME received [S3.9KBsent () () 4

Fig. 158: 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:

Archive type = FTP

« |Paddress = IP of the PC where the ftp server is running (IP address of PC connected you find in
status line in Vision Sensor Device Manager in the corner left, below)

o User name = Name of the user account in the ftp server

o Password = in the ftp account used Password (option)

With this the for ftp communication according settings are done.

Also other settings like: Filename, Max. number of files, Storage mode ..... can be made here
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ST " Offline E] = = ~| [_‘L|-\unv+ ‘ Truart total racult £ »—H-\li’]
Configure job
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(19216060 20 | [eeee | [any = 2]
Shared directory Directory name (pass) Image files
[ J [Any =
[4] I | [ ] | Domain name Directory name (Fail) Image contents
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[ M ] [ Load ] [ Save l [ Dilete ] l Delete all ] | [ ']
| Mode: | Mame: | Activejob: 2[Jobz | Cycletime: nfa | Flash: 2.4 k8 ( 40.3 MB ||><:0v:01:0 || ot @ @ @ @ @ 9 |

Fig. 159: FTP Server, settings in Vision Sensor Configuration Studio

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 applic-
ations Vision Sensor Device Manager, Vision Sensor Configuration Studio or Vision Sensor Visualisation

Studio active.
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Datei Bearbeiten  Ansicht  Favoriten  Exkras ¢
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= S WindowsxP (C:)
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Fig. 160: 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.
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To archive data and / or images via SMB (Server message block), at the end of the PC a folder must be

shared.

Vision Sensor User manual

The following example shows the settings for archiving data via SMB exemplarily.

5.1.4.2.1 Settings for SMB on PC: Create folder and share it

oo =]
@le 1k Libraries » Documents » by Documents » v|¢¢|| Search My Documents 2|
File  Edit “iew Tools  Help
Organize = Share with = MNew folder = = il E@
457 Favorites Documents library Sk ok
B Desktop Wy Docurents
#® Davmloads Marre : Date modified Type Size
=l Recent Places
Test_SMB 5/21/2013 231 PR File folder

4| o Libraries
L] ;'I Documents
L E| My Documents
Test_ShAB
Public Documents
5 -."r Music
> = Pictures

> B Videas

48 Cornputer
b & Lacal Disk (C3)

;-&"v MNetwork

|3 1 item

I:

Fig. 161: Create folder to write data and / or images.

Via right- click to the folder (here ,, Test_SMB*), select ,,properties*.
In the following dialog,, Test_SMB Properties* select tab ,,Sharing” and open “Advnaced Sharing”.
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| Test_SMEB Properties

| Generall Sharing | SecLrity I Previous Wersions |

FESTO

Metwork, File and Folder Sharnng

| Test_SKB
[ MHat Shared

Metwark, Path:
Mat Shared

Advanced Shanng

Set custom permizzions, create multiple shares, and zet other
advanced sharing options.

I Byl Advanced Sharing...

Paszward Protection

Feople must have a usger account and pazsward fFor thiz
computer ko access shared folders.

To change thiz zetting, use the Hetwaork and Sharing Center.

] ] [ Cancel Apply

Fig. 162: Sharing of folder > Advanced sharing.

In the dialog ,,Advanced Sharing* activate ,,Share this folder*. As “Share name” the name of the folder
“Test_SMB” is suggested. Here any other name can be set. In this example the suggested folder name is

used.

Important: This “Share name” must be set later in the Vision Sensor- SMB- Interface!

With a click to ,,Permissions* the following dialog appears.

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014

Page 157



FES I D Vision Sensor User manual

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. 163: 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 “Pass-
word” 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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| Permissions for Test ShB

Share Permizszions

GTDUD ar uzer nhames:

5!_ E veryone
a fze (VMW7 -Bden-014sc]

[ Add... ] [ Remove ]
Permizzions for fzc Allone Deny
Full Cortrol [
Change O
Fead il [

Learn about access contral and permissions

[ k. ] [ Cancel Apply

Fig. 164: Set permissions.
Now close the dialog,,Advanced Sharing* and,, Test_SMB Properties* with ,,Apply* and ,,OK*“ also.

The access for the here selected user to the selected folder on the PC now is set, and now the cor-
responding settings in the Vision Sensor- Interface ,,Vision Sensor Configuration Studio* can be made.

5.1.4.2.2 Settings SMB Vision Sensor

Fig. 165: Settings in Vision Sensor- SMB- Interface
After starting Vision Sensor Configuration Studio, select select Job/Archiving/Archive type: ,,SMB”.
Do the follwing settings

* IPaddresse: IP addresse of PC (this can be found with command ,,ipconfig* via Start/run/cmd, s. fol-
lowing screenshot). In this example: 192.168.60.14
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r i
B C\Windowshsystem32omd.exe ':'iE"_ BT
M

icrosoft Windows [Uersion 6.1.76811
Copyright <c> 2089 Microsoft Corporation. Alle Rechte vorbehalten.

C:sUserssfscripeconfig

Jindows—IP-HKonf iguration

Drahtlos—-LAN-Adapter Drahtlosnetzwerkverbindung 3:

Medienstatus. . . . . . . . . . . = Medium getrennt
Verbindungsspezifisches DNS—-Suffix:

thernet—Adapter Bluetooth—HNetzwerkverbindung:

Medienstatus. . . . - . . . . . . = Medium getrennt
Uerbhindungsspezifisches DMS-Suffix:

[Drahtloz—LAN-Adapter Drahtloszsnetzwerkverbhindung 2:

Medienstatus. . . . . . . . . . . = Medium getrennt
Verbindungsspezifisches DNS—-Suffix:

Draht los—LAN-Adapter Drahtlosnetzwerkverbindung:

Medienstatus. . . . - . . . . . . = Medium getrennt
Uerbindungzsspezifisches DME-Suffix:

Ethernet—Adapter LAN-Verhindung:

Verbindungsspezifisches DNS—-Suffix

IPud-fAdresse . . 192 .168.68.14
Subnetzmaszke . . 255 . 255.255.8
Standardgateway . 122168 .68.1
| 4 (1] [ 3 |
b =

Fig. 166: IP- Adresse des PC via Start/Ausflihren/cmd/ipconfig

* Share name: Here enter Share name like set in PC- dialog ,,Advanced Sharing®, Fig.3.

* Workgroup: Option! Name of workgroup.

* User name and Password: Depending on the selection made in dialog ,, Test_SMB Permissions*:
I. User group ,,Everyone*: User name and Password remain empty

2. Enter corresponding User name and (here in example User name: ,,fsc*)

* Directory name (Pass), Directory name (Fail): Chose a name for the folders in which in case of Pass- or
Fail- parts the data and images should be archived. (These folders are crated below the shared folder
(here:,, Test_SMB*).

* Filename: Enter any filename.

* Result files: If protocol file is active, there will be generated automatically a .csv file for each inspection
(trigger). Contents of the file is like specified in "Output / Telegram". Filename with incremented counter.

* Image contents: Possibility to select, whether images should be stored including the selected software fil-
ter or "raw" as taken from the camera.
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* 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.

(=R )
@l\;}v| b Libraries » Docurments » My Documents » Test_SMB » Pass - | 4 | | Search Pass gol |
File  Edit “iew Tools Help
Organize = Share with = Mew folder g== = [0l I_QI
477 Favarites Documents library P
Bl Desktop Pass
# Downloads Marme ? Date modified Type Size
£l Recent Places
&| Test_lbmp Bitrmap image 302 KB
4[5 Libraries || Test_liosw CEW File 1KE
4 [F Documents | Test_2bmp Bitrmap image 02 KB
4 [ My Documents || Test_2uosw C3W File 1KE
Test SME (| Test_3.brp Bitrmap image 302 KB
Fail L | Test_3.csv CEV File 1KE
Pass & Test_dbmp Bitmap image 02 KB
ibiicDatments & Test_d.caw CEW File 1KE
.. Wusic & Test_Shmp Bitmap image 02 KB
S [ Pictures || Test_S.csw CEW File 1EB
Yideos | & Test_B.brmp Bitmap image 302 KB
| Test_ficsw CSV File 1EKE
218 Computer (& Test_T.brp Bitrmap image 302 KB
g} Lacal Disk (C2) L Test_Tiosw CEV File 1KE
| Test_B.bmp Bitrmap image 02 KB
,,&'-* Mehaork || Test_B.osw CE File 1KE
&| Test_S.brmp Bitrmap image 302 KB
|| Test .csv CEW File 1KE
| & Test 10 brap Bitmap image 02 KB
|| Test_10.csw CEW File 1KE
| 20 items

Fig. 167: 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 spe-
cified in: ,,Output/Telegram"” (in format .csv) are stored on the sensor in the ram disk folder /tm-
p/results/.

This function is activated in ,,Job/Image transmission".
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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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Fig. 168: Ram Disk

To access this data an ftp client connection like follows e.g. with Windows Explorer is established.
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Fig. 169: Ram Disk Sensor via Explorer

A further possibility to access the data on the sensor e.g. is:

Use Windows command ,,cmd* in Start/Run to open a DOS- window. Process the following commands.

The password in factory setting is ,,user®.

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

o is established.
e User name: user

o Password: user

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

e 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
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: =10l x|
Datentridger in Laufwerk C: ist WindowsHP
Uolumeseriennummer: 6BAC—955LB

Uepzeichniz von C:x\Temp

-A3.2012 11:86 <DIR> E
-83.2812 11:86 <DIR> -

A Dateifen> Bytes

d By
2 Verzeichnis(se>, 16.556.417.824 Bytesz frei

C=“Temp>ftp 192_168.68.199

Uerbindung mit 192.168.60.19? wurde hergestellt.

228 Welcome to Uisor ftp—server?

Benutzer (192.168.68.192:<none’>: user

331 Please specify the password.

Kennwort =

238 Login successful.

ftp> cd stmps/results

258 Directory successfully changed.

ftp> dir

288 PORT command successful. Consider uwusing PASU.

158 Here comes the directory listing.

226 Directory send OK.

ftpr dir

288 PORT command successful. Consider uwsing PASU.

158 Here comes the directory listing.

.t L e LT 1 ftp ftp 388278 Jan A3 AA:26 image.bmp
.t 0 e 11 1 ftp ftp 46 Jan A3 BA:26 rezults.csu
226 Directory send OK.

FTF: 64d Bytes empfangen in A,005ekunden 136006.AAKB. s

ftp> get image.hmp

288 PORT command successful. Consider using PASU.

158 Opening BINARY mode data connection for image.bmp (388278 hytes).
226 File send OK.

FIF: 64d Bytesz empfangen in @,865ekunden 4893 .38KBrs

ftp>

Fig. 170: Ram Disk via DOS

Attention:

* The format of all .csv files (ftp, smb, ram-disk, Vision Sensor Visualisation Studio) is always the same.
* The data is readable (by default divided with semicolon comma) stored into the .csv file.

* Only (payload) data, which have been defined under Output/Telegram are transmitted.

5.2 Backup

5.2.1 Backup creation

To save all setting of the sensor, which have been made to check one or some parts, please store all these
settings with the command ,,Save job as ...
With the commands ,,Load job ...“ or ,,Load job set ...“ these settings can be restored to the sensor later.

i3

‘or,,Save job set ...“ in Vision Sensor Configuration Studio/File.

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.
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5.3 Job switch

5.3.1 Job switch via digital inputs

To switch between several jobs, which are already stored on the sensor, via digital inputs the following
options are available:

S. also chap. ff., timing diagrams and comments

5.3.1.1 Job | or Job 2

To switch between Job| and Job2 any input can be defined in Vision Sensor Configuration Stu-
dio/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 94) / Func-
tion of inputs ff.

5.3.1.2 Job I... 31 via binary bit pattern

To switch between up to 31 jobs by binary input pattern via the up to 5 digital inputs, all needed inputs in
Vision Sensor Configuration Studio/Output/lI/O mapping are set to the according function “Job switch
(Bitx)”.

The in the following graphics shown binary input pattern then switch directly to the according job num-
ber. S. also chap. I/O mapping (Page 94) / Function of inputs ff.

Attention:

o Job switch starts / happens immediately after the input pattern has changed.
« The display of the active job changes with the first following trigger.

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

o The change of the logical level of all related inputs must happen at the same time.
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1fomapping | Digial output | Interfaces | Timing | Telegram |

Pin / color Input  Output  Function

03 WH v ' (Hyw Trigger 0|
10YT vl [ 3<b switch (Bik1) =
12 RDBU (&) v | Ejector j Result aq
09RD v | Result =2
05 PK v [ Job switch (Bit2) 4=
06 YE v | Job switch (Bit3) r=]
07 BK (B) v [Job switch (Bit4) ral
08 GY (C) v -

[ Job switch (BitS) ‘ l
: ]/ V
vHlige 24 23 22 21 20
16 8 4 p 1

MSB LSB
SN s [ e e
1 false false false false L
2 false false false L false
6 false false ( false
13 false ue [ faise
31
No change false false false faise false

Fig. 171:Job- switch binary

5.3.1.3 Job l..n via pulses

To switch between job’s with function “Job I..n” any input can be set up with this function in Vision
Sensor Configuration Studio/Output/lI/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 94) / Function of inputs ff.

If possible job change should be made by binary coded signals like in chap. Job | ... 31 via binary bit pattern,
this is the faster way.

5.3.2 Job switch via Ethernet

s. chap. Ethernet example 2.1 command job switch from PC/PLC to Vision Sensor

5.3.3 Job switch via Serial

s. chap. RS$422 example 1.1: command Job switch from PC/ PLC to Vision Sensor
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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.

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 126)

=10j x|

File Options Yiew Help

Home 1 [ Prew ] [ Mext ] [ Prink ]

=

Result Alignment Edge

This function executes the job defined on
the PC and the Result statistics window is
displayed with Detector list and
Evaluation results. Execution times are
not updated in this mode, as they are not
available from the sensar,

Detailed inspection results from the detector
marked in the selection list are displayed in
run rnode.,

The image, search and parameter zones and
result graphs appear - when set -in the
display window,

Statistics (link)
List of detectars (explanation)

The parameters displayed vary according to
the type of detector selected:

[4]

- Commands Result ] Statistics \ Job select | Job upload ]

Freeze Bwvailable jobs on sensor

@ Current image Name Description Author Created Changed ‘
Next image 1|1ob1 Job Athar 20.03.2012 zroszoiz
2 | Job2 Jub Author 20.03.2012 21.03.2012

' Mext Failled image

|
& m | ) [ seeave |

| Mode: Run | IP address: 192.168.60.199 | Mame: | Active job:  1]Job1 | Cycle time: 29 ms | | | | .) 0 o o o o |

Fig. 172: 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.
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| Commands | Result ] Statistics ] Jobselect | Jobupload
Freeze Bwvailable jobsets in: ./Data/JobSet
(@ Current image Name Created Changed

1 |J0bsat_1.]0b 28.02.2012 28.02.2012

Mexk image |
2 !JDbsEt_Z.]Db 28.02.2012 28.02.2012

Next failed image 3 |Testz job 12.03.2012 12.03.2012
i itastl.]ob 05.03.2012 05.03.2012

| Made: Run | IP address: 192.168,60,199 | Mame: | Active job:  2|JobZ | Cycle time: 22 ms | | o o o o o 0

Fig. 173: 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 net-
work segment as the PC which runs Vision Sensor Device Manager are displayed as list. To update this
list press the button ,,Find*, to see sensors which e.g. have been powered after Vision Sensor Device

Manager was started.

For sensors, which are installed in the network, but are located in a different network segment via a gate-
way, 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 |P configuration must be changed. Inform the system administrator of

this change in advance!

v
Sensor correctly connected?
- Power supply 24V
- Ethernet cable

yes
v
Electrical connection OK?
- green Pwr LED on VISOR"is active
- Status LED on network adapter active
- and/or LAN status shows "Connection
established". (system control =network
connection = LAN-Connection = status)

yes
v v

PC's IP address matches sensor?
Sensor IP: 192.168.100.100/24 (default)
-PC:e.g.192.168.100.101/24
( /24 means 24Bit subnet mask =

255.255.255.0)

yes

v v

SensoFind finds Sensor?
- Start SensoFind
- Press button "Find"
- Mark Sensor
- Is "Connect” button active?

A 4 v
SensoFind starts user-software?
- Double click on sensor in the list
- PC application software starts

yes

\ 4

Now the parameter setting of the sensor / can

be done

yes

Connect Sensor correctly!
- Power supply 24V
- Ethernet cable
A

no p

no

Check/correct settings
PC's IP (fixed IP corresponding with sensor):
e.g. 192.168.100.101; - subnetmask; 255.255.255.0
Configuration: Start = system control = network connections = LAN
connection = properties = internet protocol (TCP/IP)

—no-p

yes <

"Repair” Network connection
Check with system administrator,
if necessary.
Start = system control = network connections =right mouse click
oh LAN connection used = repair
(delets e.g. ARP Cache).
no p
Check IP-Connection
-in command prompt: ping 192.168.100.100
(sensor's IP address) [ENTER].
When four positive answers have been emitted, continue with
"Yes" (Command prompt:
Start = all programs = accessories = command prompt)
no es
v ¥
Deacticate / adjust firewall 6
Check with system administrator
IP-Connection Test (see above)

Attention!
Reactivate firewall once parameter settings
have been completed.
yes
Check sensor- and software version

-Sensor version is displayed in the Vision Sensor
Device Manager (e.g. 1.0.0.0).

no p

Fig. 174: Direct connection sensor / PC, proceeding / troubleshooting
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5.4.3 Proceeding/Troubleshooting - Network Connection

Establishing an operational Ethernet connection between Vision Sensor and PC

Important:
To configure the Vision Sensor for the network, it must be integrated into the network. Before connection, check
whether the sensor's address has already been assigned (default: 192.168.100.100/24). Network failure can otherwise occur.

Configuration of the sensor requires the Vision Sensor software and communication between sensor and PC.
The sensor requires a free |P address™1) to establish this connection.

yes
A 4
Ask system administrator whether the IP 6 > Reconfigure alternative IP address via direct connection
address 192.168.100.100/24 is free? (see 3.3.1.1. Direct connection)
yes yes
v v
Sensor correctly connected? Connect Sensor correctly!
- Power supply 24V no | - Power supply 24V DC
- Network cable - Network cable
yes A
v
Electrical connection OK?
- green PWR LED at Vision Sensor active? no

- Status LED at network adapter active?

- and/or LAN Status shows "Connection

established" (system control => network « no

connections = LAN connection = Status).
yes yes «
v A 4
SensoFind finds Sensor? "Repair” network connection
Insert sensor in network and switch on i Check with system administrator,
= start SensoFind = select sensor » if necessary

Start = system control = network connections
= right mouse click on LAN connection

yes used = Repair (deletes e.g. ARP Cache).
Check IP connection
v . - in command prompt: ping X000 000
Ennfigurs sansors, | adhess (sensor's IP address*1) [ENTER] .
Set IP = IP address *1) and enter subnet mask p» When four positive answers have been emitted, continue with
=set IP = restart sensor "yes" (Command prompt:
(disconnect power supply for at least 6 s.) Start = All Programs = Accessories = Command prompt)
T
no
es yes
y no A4
Deacticate / adapt firewall

A4 Check with system administrator

Check IP-Connection

SensoFind finds Sensor with new IP? » . . .
When four positive answers are emitted, continue with "yes".

- Press button "Find"

- Mark Sensor ) Attention! )
- |s "Connect” Button active? Reactivate firewall once parameters settings have been
completed.
yes es
v ¥
SensoFind starts application- software? Check sensor- and software version
- Double click on sensor in list no p Sensor version is displayed in Vision Sensor
- PC software starts Device Mananger (e.g. 1.0.0.0).
yes
v
Parameter settings can now be earried out on
the sensor

*1) a suitable new, free IP address is assigned by the system administrator
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Fig. 175: 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

* 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

Vision Sensor User manual

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. 176: 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 171))
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PC1

IP: 192.168.20.x
Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

Add active sensor

= IP address | , , . v] | Add

Company-/ Subnet 1 e.g.
IP: 192.168.20.x

Subnetmask: 255.255.255.0
Gateway: 192.168.20.1

IP- LAN / Gateway 192.168.20.1
Router 1
IP- WLAN: e.g. 173.194.35.191

Internet
World Wide Web

Company-/ Subnet 2 e.g.
IP: 192.168.30.x

Subnetmask: 255.255.255.0
Gateway: 192.168.30.1

IP- LAN / Gateway 192.168.30.1
Router 2
IP- WLAN: e.g. 62.75.148.101

Port- Forwarding neccessary in this router
All used ports must be enabled via the
Port- Forward- Table in the router settings.

Link to specific chapter see above. Vision Semsor 1

IP: 192.168.30.199
Subnetmask: 255.255.255.0
Gateway: 192.168.30.1

Fig. 177: Access to Vision Sensor via Internet / World Wide Web
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5.5 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.

o 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)

¢ In the field below ,,Received Data* now all settings of the Vision Sensor are displayed.

- Usage -

Retrieving settings From sensor:

(13 Leave field 'MAC address of sensor' blank.

() Restart sensor either by re-powering or via soft reset |
(3} Settings of sensor will be displayed in field ‘Received data’.

Changing settings of sensar:

(13 Insert MAC address of sensor in field ™MAC address of sensor’,

() Select news settings and startup behaviour of sensor.

(3} Restart sensor either by re-poweting or via soft reset

Attention: Data displayed in field 'Received data' is previous setting, not new setting in case that DHCP is disabled,

Mew sensor setkings -

IP address | 192.168.100.100

Subnet mask [ 24 2] [255.255.255.0

Gatemay | 192,168,100,1

DHCP active
Permanent setkings
Temporary setkings

% Mo change

- Startup behaviour
|| Stop sensar firmware

| Delete jobs on sensor

Received data:

MAC address = 00-19-6F-0C-53-D3 A
IF address = 192,168.60,199 ]
Subnet mask. = 255.255,255.0
Gakeway = 192.168.60.1 ]
Sensor name =
CHCP = Disabled

-

Clear | [ CQuit

Fig. 178: Rescue /I

o 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.
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Attention:

The after the next restart displayed data are the old ones as they are not refreshed by sensor restart.

. 2l =10 ]

Usage

Retrieving settings From sensor:

(13 Leawve field 'MAC address of sensar’ blank,

() Restart sensor either by re-powering or wia soft reset

(3} Settings of sensor will be displayed in field ‘Received data’.

Changing settings of sensor:

(13 Insert MAC address of sensar in field ™MAC address of sensar',

() Select news settings and startup behaviour of sensor.

(3} Restart sensor either by re-poweting or via soft reset

Attention: Data displayed in Field '‘Received data' is previous setting, nok new setting in case that DHCP is disabled,

MAC address of sensor | 00-13-6F-0C-59-D3 ]

- Mew sensaor sekkings

IPaddress | 192.168.60.199 |

Subniet mask [24 }%] | 255.255.255.0 |

Gateway  |192.168.60.1] |

[ ] DHCP active
| Permanent settings
Temporary setkings

'@ Mo change

Startup behaviour

D Stop sensar firmware

|| Delete jobs on sensor

Received data:

MAC address = 00-19-6F-0C-59-D3 [«]

1P address = 192.168.60.199 I

Subnet mask. = 255.255,255.0

Gakeway = 192.168.60.1 ]

Sensor name =

DHCP = Disabled E
-

Clear ] [ Quit

Fig. 179: 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 Con-
figuration 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 illu-
minations, 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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Anschiuss / Wiring / Raccordement
154-00147

2

.\B

N

X

—-}—Nc
‘—')7NC
_.)—Tngger
—.)—-7NC
—-)—Nc

—-

P

\B
b

+U,

NC
-~ U

B

15500250

Anschluss Ringlicht mit Sensor / Connection ring light with sensor / Raccordement lumiére externe avec le capteur

Fig. 180: 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. 181: 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 sur-
face characteristics (shiny, mat, oily ....) are constant!

With Bright field / With Dark field

Fig. 182: 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. 183: 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. 184: 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. 185: 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. 186: Figure 218. Diffuse illumination

That means; clear homogeneous image with diffuse illumination! With any spot illumination the reflections
of the aluminium foil from one part to another are always different.
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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) . »
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)
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Storage temperature -20° C ... 60° C (80% humidity, non-condensing)
Protective system IP67
. 24V DCand /O MI2 12-pin, LAN M2 4-pin, Data M2 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 Sensor-XX-Standard: 8/ |

* 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, EANI 3-Gruppe (EANS,
EANI3, 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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8 Type key

sBsi|-| B |-[rs| B |-|Fs E\E\

‘SBSI Vision Sensor with integral illumination / optic

B Code reader

Q Object detection

IRS 736 x 480 Pixel (WideVGA) I:
| B monochrom I<
F6 6 mm P
F12  12mm B
W white

R red

NR infrared

300 = Value 300 P
301 = Value 301 K
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9.1 Telegram, Data output

The following telegrams are available

Serial Communication ASCII (Page 185)

Serial communication BINARY (Page 197)

EtherNet/IP Assembly Request (Page 212)

EtherNet/IP Assembly Response (Page 212)

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. ﬁ;\fs“ con- Significance

I T

2 R Trigger, (simple trigger without index, via port 2006)
3 G

Trigger (ASCII) Response

string from sensor

Low:

Byte no. Contents Significance
I T
2 R Trigger, (response to trigger without index, via port 2006. If
defined: result date without index via port 2005)
3 G
4 P Pass
F Fail
Additional information
Accepted in run mode: Yes
Accept'ed in con- Yes
figuration mode:
Accepted when Ready No
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Status of Ready signal
. f Low
during processing:
End of telegram max. 4 byte (option)

Extended Trigger (ASCIl) Request string to Sensor
ASCIl
Byte no. con Significance
tents
I T
) R Extended Trigger, (trigger with index, for correlation of trigger to the corresponding res-
ult data, via port 2006)
3 X
4 X
Length of following data (n)
5 X
6..n X Data
Extended Trigger (ASCIl) Response string from sensor
ASCI
Byte no. con Significance
tents
I T
Extended Trigger, (reponse to trigger with index and result data, via port 2006, for cor-
2 R relation of trigger to the corresponding result. Result data without index via port 2005
also)
3 X
P Pass
4 F Fail
5 X
Length of following data (n)
6 X
7..n X Data of request command
C = Config
n+| x R =Run
n+2 X
n+3 X
n+4 X
n+5 X
Length of following result data (m)
n+é6 X
n+7 X
n+8 X
n+9 X

Page 186 Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014



Vision Sensor User manual

n+9..m [x Result data
m+ | X
m+2 X
End of telegram (option, max 4 byte)
m+3 X
m+4 X

Additional information

Accepted in run

mode: ves
AccepFed in con- Yes
figuration mode:
A
ccepted when No
Ready Low:
Status of Ready sig-
nal during pro- Low
cessing:
End of telegram max. 4 byte (option)

Job change-over (ASCII) Request String to Sensor

Byte no. ASCII contents Significance
| 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
| C
2 J Change Job
3 B
4 P Pass

F Fail
5 Triggered

F Free-run
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Job number

6 X
7 X
8 X

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
I S
Set parameter
2 P
3 P P Permanent
T T Temporary
4 X
5 X Detector No.
6 X
7 X
Parameter No.
8 X
101 = Reference string
9 X
10 X
I X
12 X Length of reference string in Bytes (n)
13 X
14 X
15...n X New reference string

Set parameter (ASCII) Response string from Sensor

Byte No. Contents ASCII Significance
I S
Set parameter
2 P
3 P P Permanent
T T Temporary
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4 P P Pass
F F Fail
5 S
6 T
Parameter of type STRG (String) was set
7 R
8 G

Additional information

Accepted in run mode: Yes

Accepted in configuration mode: No

Accepted when Ready Low: Yes

Status of Ready signal during processing: Low

End of telegram max. 4 byte (option)

Get parameter (ASCII)

Byte No. Contents Significance
| G Get parameter
2 P
3 A
4 X
Detector No.
5 X
e.g. 001
6 X
7 X
Parameter No
8 X
101 = Reference string
9 X

Get parameter (ASCIl) Response String from Sensor

Byte No. Contents Significance
| G
2 P Get parameter
3 A
4 P P Pass

F F Fail
5 S

Parameter of type STRG (String) was read

6 T
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7 R
8 G
9 Length of Reference strings (n)
z.B. 00005
10 X
1 X
12 X
13 X
14...n X Reference string

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)

Get image (ASCII)

Byte No. Contents Significance
| G
2 1 Get image
3 M
0 - Last Image
4 X | - Last Failed Image

2 - Last Good Image

Get image (ASCII) Response String from Sensor

Byte No. Contents Significance
| G
2 I 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
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Image type
0 - greyscale
| - COLOR_BAYER_GB

6 X 2 - COLOR_BAYER_GR
3 - COLOR_BAYER_BG
4 - COLOR_BAYER_RG
At conversion of the image from Bayer into RGB, the appropriate image
type must be considered.
Bei Konvertierung des Farb Bildes von Bayer in RGB, muss der ents-
prechende Bild Typ berticksichtigt werden.
Image result

7 X
0 - good image
| - 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

ing processing:

Accepted in run mode: Yes
Accepted in configuration
No
mode:
Accepted when Ready Low: | Yes
Status of Ready signal dur- 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
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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 (ASCIl) Response String from Sensor

Byte No. Contents Significance
| S
Set Shutter

2 S
3 P Permanent

T Temporary
4 P P Pass

F F Fail

Additional information

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes

Status of Ready signal during processing: | pulled low

End of telegram max. 4 byte (option)
Set ROI
(ASCII)
Byte No. Contents Significance
Set ROI
| S

SRP000000490010002001600000012000000
0800000004000000180000

2 R Length49, Detector=1,yellow ROI, rectangle, centre X=160, centre
Y=120, half width= 80, half height=40

3 P Permanent

T Temporary

ROI Info length in bytes from Byte 4 to end
e.g. 00000049

4-11 X
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12 X
Detector No.
13 X
e.g. 001
14 X
I5 X ROI Index
16 X = 00 for yellow ROI
17 X ROI shape Ol=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 (ASCIl) Response String from Sensor

ing processing:

Byte No. Contents Significance
| S Set ROI
2 R
3 P Permanent

T Temporary
4 P P Pass

F F Fail
Additional information
Accepted in run mode: Yes
Accepted in configuration

No

mode:
Accepted when Ready Yes
Low:
Status of Ready signal dur- pulled low

End of telegram

max. 4 byte (option)

Get ROI (ASCII)

Byte No. Contents Significance
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I 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
8 X = 00 for yellow ROI
Get ROI (ASCII) Response String from Sensor
Byte No. Contents Significance
I G
2 R Get ROI
3 I
4 P P Pass
F F Fail
5 X
ROI Info length in bytes from Byte 5 to end
6 X
7 X
8 X Detector No.
9 X
10 X ROI Index
] X = 00 for yellow ROI
12 X
ROI shape 0l=circle / 02=rectangle / 03=ellipse
13 X
14-21 X centre X (in pixels * 1000)
22-29 X centre Y (in pixels * 1000)
30-37 X X-radius (in pixels * 1000)
38-45 X Y-radius ( in pixels * 1000)
46-53 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
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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
<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 3 max. 8 char- Start string (Header)
acters
User defined,
max. 5 char- Separator from:
Separator 1-5 .
acters (per sep- |(“after first optional field*, or
arator) 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 beginning
Selected Fields |16 | Byte per field with LSB = low significant bit.
- Checkbox "Selected fields" is not part of the out-
put!
P = logical output set
F = logical output not set
0 = logical output not active
One byte per fig-
ure of decimal .
Data length n number Length of telegram in bytes
e.g. 102 ,,1¢
”0“; ”2“
“110” triggered
Status 3 mode
or

“101” free-run
mode

Detector result

Byte | = AND
conjunction of
all detectors
Byte 2 =
Boolean result
of alignment

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014

Page 195



Vision Sensor User manual

Byte 3 = global
result of the act-
ive job
Following Bytes:
number of
detectors

Following Bytes:
Detector res-
ults, "P" = Pass,
"F" = Fail, last
byte is first
detector

Length: 4 Byte +
| Byte per each
used detector

First Bytes: P = logical output set
f act-
Digital outputs |n f‘number ot ac F = logical output not set
ive outputs
= logical i
Following Bytes: 0 = logical output not active
digital outputs
Example: 18 logical outputs are configured, but
only outputl,2 and 9 are linked to functions (are
active):
First Bytes: 3PP000000P
number of act-
Logical - ive logical out-
oglcal out n g 2 bytes number of active outputs, all results bit-
puts puts
coded ...
Following Bytes:- .
logical outputs 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
Total exec. . . .
time n Current (job) cycle time in [ms]
Active job no. |I-3 Active job no. (1..255)

<<Detector specific>>

Detector result

P = Pass
F = Fail

Boolean detector result

Score value | ..
n

Score (0..100%)

Execution time

Execution time of individual detector in [msec].
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e.g: X =180
Position X | .. n (pix) = (in
n ASCII) "180000" |Position found X (x-coordinate). [1/1000]
= 6 Byte
Position Y I .. n
n Position found Y (y-coordinate). [1/1000]
DeltaPos X n Delta position X between object taught and

object found [1/1000]

DeltaPos Y n Delta position X between object taught and
object found [1/1000]

Angle n
Orientation of object found (0°..360°) [1/1000)
Delta Angle n Angle between object taught and object found
(0°..360°) [1/1000]
n
Scaling Only with contour (0.5..2) [1/1000]
Contents of Code, depending from code string
Stri Maximum length may change, if a fix string length is needed,
ring l...n
length 127!! parameters minimum string length (detector spe-
cific data output) and maximum string length
(detector parameters) have to be used.
String length n Length of Code in Bytes
Truncated | F = Code com- Code truncated
plete, P = Code
truncated
Checksum 3
XOR checksum of all bytes in telegram
User defined,
. | - max. . .
Trailer 3 max. 8 char- End of string (Trailer)
acters

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)

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014 Page 197



il

|
-

B

ii'
L

L

| ‘ Vision Sensor User manual

Commands to sensor in BINARY

Trigger (Binary) Request string to sensor

ing processing:

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
Accepted in configuration Yes
mode:
Accepted when Ready Low: |No
Status of Ready signal dur- Low

Extended Trigger (Binary) Request string to sensor

Byte |Data Contents |Significance
no. type
Unsigned
I Int & 0x00 Length of telegram
2 0x00
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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)
Z.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
Unsigned . . .
5 Char 0x013 result data, via port 2006, for correlation of trigger to cor-
responding result, Result data without index, via port 2005 also)
Error code
6 Unsigned| 0x00
0 = Pass
Short
7 OxXX I = Fail
Unsigned .
8 Char OxXX Length of following data (n)
9..n Unsigned 0xXX Data of request command
Char
. Operating mode
n+l g:s'g"ed 0xXX |0 = Config Mode
arll | = Run Mode
n+2 OxXX
n+3 ; 0xXX
Unsigned Length of following result data (m)
n+4 Int 0xXX
n+5 OxXX
n+6 0xXX
n+7 ; OxXX
Unsigned Result data
n+g |t 0xXX
n+9..m 0xXX
Additional information
Accepted in run mode: Yes
Accepted in configuration (Yes
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mode:
Accepted when Ready Low: (No
Status of Ready signal dur- Low

ing 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
6 Unsigned| o xX  |Job no, XX = I-n
Char

Job change-over (binary) Answer string from sensor

Byte |Data

Contents (Significance

no. type
I Unsigned 0x00

Int
2 0x00 Length of telegram
3 0x00
4 0x09

Unsigned
5 Char 0x02 Job change-over command
6 Unsigned| ; 00 Error code, 0 = Pass, | = Fail

Short
7 0xXX

i Trigger mode

3 Unsigned 05X X gg

Char 0 = triggered

| = free-run

9 Unsigned| o xX  |Job no, XX = I-n

Char

Additional information

Accepted in run mode: Yes
Accepted in configuration

No
mode:
Accepted when Ready Low: |Yes
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ing processing:

Status of Ready signal dur-

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 Oxn
5 Unsigned Char | 0x05 Command set parameter permanent
0x06 Command set parameter temporary
6 Unsigned Char | 0xXX Detector no., XX = I-n
. H ok
7 Unsigned Char | 0x65 Command: Set reference string*l), see
below !
8 Unsigned Short | 0x00
Length new reference string (n)
9 0x0n
10..n Unsigned Char | Oxn Reference string

Set parameter (Binary) Response s

tring from Sensor

(may be 4-5 Seconds delayed)

Byte no. Data type Contents Significance
| 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:
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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 I 4
Threshold Max 2 4
Barcode Reference String 101 n
Datacode Reference String 101 n
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 = |- n
. i ok
7 Unsigned Char | 0x65 Command: Set reference string*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 0l = Fail
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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

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:
Detector Function Command Length of
following data
Alignment Contour Threshold Min I 4
Threshold Max 2 4
Pattern matching Threshold Min I 4
Threshold Max 2 4
Contour Threshold Min I 4
Threshold Max 2 4
Threshold Min I 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

z);te Data type | Contents [Significance
I Unsigned 0x00
Int
2 0x00 Length of telegram
3 0x00
4 0x06
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Unsigned .
5 Char 0x03 Get image
i 0 - Last Image
6 Unsigned 0xXX g
Char | - Last Failed Image
2 — Last Good Image
Get image (Binary) Response String from Sensor
Byte R
No Data type | Contents [Significance
I Unsigned 05X X
Int
2 0xXX Length of telegram
3 05X X e.g. 00 04 BO OD
4 0xXX
Unsigned .
5 Char 0x03 Response ID Get image
6 Unsigned 0xXX Error code
short
00 00 - Success,
00 01 — Recorder Off
7 0xXX 00 02 - No Matching Image of requested type
Image type
0 - greyscale
| — COLOR_BAYER_GB
Unsigned 2 - COLOR_BAYER_GR
8 Char 0xXX  |3_COLOR BAYER BG
4 — COLOR_BAYER_RG
At conversion of the image from Bayer into RGB, the appropriate image
type must be considered.
Bei Konvertierung des Farb Bildes von Bayer in RGB, muss der ents-
prechende Bild Typ beriicksichtigt werden.
i I It
9 Unsigned 05XX mage resu
Char 00 - good image
0l - failed image
Unsigned
10 shortg 0xXX No of rows
" 05X X e.g. 01 EO
Unsigned
12 shorf 0xXX No of columns
13 05X X e.g. 02 80
Unsigned . .
14...n 0xXX Binary image data (rows * columns)
Char
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

. Pulled low
processing:

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
5 Unsigned Char 0xO0E ID set shutter temporary
0xOF ID set shutter permanent
6 Unsigned Short 0x00 Error Code 00 00 = Pass
7 0xXX Error Code 00 01 = Fail

Additional information

Accepted in run mode: Yes
Accepted in configuration mode: No
Accepted when Ready Low: Yes
Status of Ready signal during processing: Pulled Low
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Set ROI (Binary) Request string to Sensor

Byte No. |Data Type [ Contents |Significance
| Unsigned Int| 0x00
2 0x00
Length of telegram
3 0x00
4 0x32
5 g::Lgned 0xI10 Command set ROl temporary
Ooxl1 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
1 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
25 Unsigned Int| 0xXX
26 05X X Only ellipse / rectangle: ROl Parameter: width / radius Y
(in Pixels* 1000)
27 0xXX
28 0xXX
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29 Unsigned Int| 0xXX
Only ellipse / rectangle: ROl Parameter: Angle in ° (in ° *
30 0xXX 1000)
31 0xXX
32 0xXX
Set ROI (Binary) Response String from Sensor
Byte No. [Data Type | Contents [Significance
| Unsigned Int| 0x00
2 0x00
Length of telegram
3 0x00
4 0x07
Unsigned
5 Char 0x10 ID set ROl temporary
OxI1 ID set ROl permanent
Unsigned
6 Shorf 0x00 Error Code 00 00 = Pass
7 05X X 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 pro-
cessing:

Pulled Low

Get ROI (Binary) Request string to Sensor

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
6 Unsigned 0xXX Detector No.
Char
Unsigned
7 0xXX ROI Index = 00 = yellow ROI
Char

Get ROI (Binary) Response String from Sensor
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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 01 = 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 Cnn
13 0x00 ROI Index = 00 = yellow ROI
Char
14 Unsigned
Char 0xXX ROI shape 0l=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
24 0xXX ROI Parameter: width / radius X (in Pixels* 1000)
25 0xXX
26 0xXX
27 Unsigned Int| 0xXX Only ellipse / rectangle: ROl Parameter: width / radius Y
(in Pixels* 1000)
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28 0xXX

29 0xXX

30 0xXX

31 Unsigned Int| 0xXX

32 05X X Only ellipse / rectangle: ROl Parameter: Angle in ° (in ° *
1000)

33 0xXX

34 0xXX

Additional information

Accepted in run mode: Yes

Accepted in configuration mode: |No

Accepted when Ready Low: Yes

f:::lij:g?f Ready signal during pro- Pulled Low

Data output from sensor in BINARY

dynamically composed from user settings in the software
Main string structure:<START> <OPTIONAL FIELDS> <PAYLOAD> <CHKSUM> <TRAILER>

Output data (BINARY), dynamically composed from user settings in the software

Number | Binary con- Significance /Comments
Name of bytes | tents /
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) begin-
ning with LSB = low significant bit.
- Checkbox "Selected fields" is not part of the output!
Data length e.g. 0x00,
2 (Word)| 0x02 = Length of telegram in Bytes
length = 2
Byte
e.g. 0x00, Bytel: 00000xxx
5 J 0x06
or :
Status (Word) (triggered)  |B;j¢0 = | = <Free-run>
Bitl = | = <triggered>
e.g. 0x00,  Igit2 = <Op.mode> (I=run/0=config)
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0x05
(free-run) Byte2 (reserved), always 0x00
Byte |
e.g.. Bitl (LSB) = global job result
0x05 (1 = Pass, 0 = Fail)
3=
(Bit1+3=5) Bit2 = Boolean result, alignment only, alignment
Detect 0x00 (two inactive = true
etector res- -
4..n bytes num Bit3 = AND conjunction of all detectors of the active
ult ber of detect- iob
ors) 0x01 )
0x01
(Detector Byte 2 and 3 two byes for the number of detectors
result D) inside job (without alignment)
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 out- | active out- | pesults of all digital outputs (bit-coded)
puts puts
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 out- n Byten.. m
puts all active 2 bytes number of active outputs, all results bit-coded
logical out-
puts, 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 . . .
time (Integer) Current (job) cycle time in [ms]
Active job no. |I Active Job no. (1..255)
<<Detector specific>>
Detector res- I (= .Pass, 0 Boolean detector result
ult = Fail)

Score value |
.. n

Score (0..100%)
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E)::utlon 4 Execution time of individual detector in [msec].
:°S't'°“ X1y Position found X (x-coordinate). [1/1000]
:osmon Y. 4 Position found Y (y-coordinate). [1/1000]
DeltaPos X |4 Delta Position X between object taught and object
found [1/1000]
DeltaPos Y 4 Delta Position X between object taught and object
found [1/1000]
Angle 4
Orientation of object found (0°..360°) [1/1000)
Delta Angle 4 Angle between object taught and object found
(0°..360°) [1/1000]
Scaling 4 Only with contour (0.5..2) [1/1000]
Contents of Code, depending from code string length
Stri Maximum  |may change, if a fix string length is needed, para-
ring l...n 5™ . .
length 127! |meters minimum string length (detector specific data
output) and maximum string length (detector para-
meters) have to be used.
String length |4 Length of Code in Bytes
0x00 = Code
Truncated | complete, Code truncated
0x01 = Code
truncated
Checksum 1 XOR-checksum of all bytes in telegram
Trailer ; - max. End of string (Trailer)

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 hand-
ling 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 dis-

played.

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
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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 'ID,"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 lp\lnL\J/;:iTg;[]RQST_ 132 int parameters for request

9.1.4 EtherNet/IP Assembly Response

Communication-Settings

Description:

Request posted to sensor from PLC

Class:

Class |
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nAssemblylnstance 100
nType AssemblyConsuming
nLength (bytes) 344
szAssemblyName AssemblyRequest
Assembly response
Position (sti’z):es) Member :;::a Description
0 4 unFault U32 membt.er is standard in Rockwell
RSLogix
4 2 unKey Ul6é | requestkey is returned in response
6 2 unld Ul6é6 |requestID is returnedin response
8 2 unError Ul6 | error code of response
10 2 unNumChar Ul6é | no. of valid char parameters
12 2 unNumint Ul6é6 | no. of valid int parameters
14 2 ucAlignmentDummy us
16 16 pcValueChar[RPNS_NUM_CHAR] |8 ;zr:\’:;imnI‘;tﬁgsldfzrn;essﬁ;”;e’ mem-
32 6 pnValuelnt[RPNS_NUM_INT] U32 | int parameters for response
48 4 unlmageCount U32 | no. of last processed image.
52 4 unExecutionTime U32 ::Se::;is::;:e in msec of ast pro-
56 4 pucStatus[RPNS_IMPL_NUM_ U8 status information, including oper-
BYTE_STATUS] ation mode
60 2 unActiveJob Ul6é | active job
62 2 ucAlignmentDummy us
64 2 unNumbDigital Ulé | no. of valid digital outputs
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
72 2 unNumString Ulé ;:v:rusggr?i includedin
74 2 unNumint Ul6 | no. of valid int parameters
76 4 pucDigital[RPNS_IMPL_NUM_ U8 | digital outputs (bitwise)

Vision Sensor SBSI-EN, 8033104 - 1401N29.04.2014

Page 213



FESTO

Vision Sensor User manual

BYTE_DIGITAL]
pucLogic[RPNS_IMPL_NUM_ . .

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 con-
BYTE_BOOL] figured in HMI (listbox)

9% 16 punStringlLength[RPNS_IMPL_ Ul6 lengths of strings included in
NUM_STRING] pcValueChar
pucStringT runcated[RPNS_IMPL_ . , ,

112 2 NUM_BYTE_STRING._ us :‘ai";aet:: i‘r’r:::tzzt(r;‘tg "ivsr:;ther 't
TRUNCATED] ! W

114 2 ucAlignmentDummy us

e e pcString[RPNS_IMPL_NUM _ . ;har) resultss conflgr:lrle:jd in :;H"III (list-
BYTE_STRING] 0),( , member may hold multiple

strings
244 200 | pnint[RPNS_IMPL_NUM_INT]  |U32 't:‘;:)es“'ts as configured in HMI (list-

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.

Attention

Never use aggressive detergents such as solvents or benzine.

Never use sharp objects. Do not scratch!
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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.

&

Settings  Help

& User administration

Firmware update

Chrl+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 ver-
sion 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.
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Warning
Close all programmes that communicate with the sensor before update. Active communication with the

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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