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1 Welcome

Welcome to VeriSens® Help

| XF- [ XC- Series

E[il Please read these operating instructions carefully and observe the safety
instructions!

Target group:

These operating instructions are intended for users that want to perform sensor tasks with
Vision Sensor.

the VeriSens®
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3 Safety instructions

Explanations of safety instructions

NOTE
0 Gives helpful notes on operation or other general recommendations.

ATTENTIONI!

A Indicates a possibly dangerous situation. If the situation is not avoided,
slight or minor injury could result or the device may be damaged.

WARNING!

A Indicates an immediate imminent danger. If the danger is not avoided, the consequences
are death or very serious injury.

General safety instructions for the VeriSens® Vision Sensor

NOTE

There is a scratch-resistant foil on the glass cover of the tube in the VeriSens® XC series.
Remove the foil before you start any jobs.

NOTE

For optimum electrical noise immunity, the use of shielded cables is recommended. The
appropriate cables can be obtained from Baumer.

NOTE

Network problems can be caused by a variety of issues, such as power saving modes on
portable computers, faults with cables or other components, or incorrect settings on the
PC. In case of problems, contact a technician who can test the computer to find the
source of the network error.

NOTE

Printable ASCII symbols are supported for job, feature and data names in accordance
with ISO/IEC 8859-1.

Help_VeriSens_V3.4.pdf 8/228 Baumer Optronic GmbH
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ATTENTION!

personnel.

fji Connection, installation and commissioning may only be carried out by specialized
Protect optical areas from moisture and dirt.

ATTENTIONI!

A Protection class only valid if all plugs / connectors are connected according to this
technical documentation!

ATTENTION

device. Make sure that, at ambient temperatures around 50°C, (+122°F) the housing is

CE The device may become warm during operation. High temperatures may damage the
assembled so that the generated heat is dissipated!

ATTENTION

Strong radiation or electrical fields can damage the VeriSens®. Never put the device in
areas affected by strong radiation or strong electrical fields. These can be created by, for
example, close proximity to lasers.

WARNING!

VeriSens® emits bright, pulsed light (Risk goup 1, low risk, EN 62471:2008).

Bright, pulsed light can cause damage to the eyes and seizures.
‘%‘ Never look directly into the pulsed light from the LEDS!

For VeriSens® with infrared illumination

NOTE

VeriSens® uses LED illumination of the risk group RG 0 (exempt group, no risk) as per
IEC/EN 62471.

The radiation of the LEDs does not pose a hazard to the human eye if the VeriSens® is
used for its intended purpose.

Even so, do not look directly into the light source — there is a danger of dazzle and
irritation. Install the VeriSens® so that it is not possible to look directly into the light source.

Help_VeriSens_V3.4.pdf 9/228 Baumer Optronic GmbH
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4 Correct Use

The VeriSens® Vision Sensors in combination with the Application Suite software are used to monitor and

verify:

= Completeness (VeriSens® CS-100 / XF-100 / XF-200 / XC-100 / XC-200)
= Presence (VeriSens® CS-100/ XF-100 / XF-200 / XC-100 / XC-200)
= Location (VeriSens® CS-100 / XF-100 / XF-200 / XC-100 / XC-200)
= Correct position (VeriSens® CS-100/ XF-100 / XF-200 / XC-100 / XC-200)

= Bar code and matrix code (VeriSens® ID-100 / ID-110 / XF-200 / XC-200)
= Numbers and characters  (VeriSens® ID-110 / XF-200 / XC-200)

In objects carried past on conveyor belts, for example.

ATTENTION!

A Only use the VeriSens® Vision Sensor for its intended purpose! Any use that is not
described in the technical documentation shall invalidate the guarantee!

The latest information on the Baumer VeriSens® and links to other Baumer products are to be found at
http://www.baumer.com/verisens.

Help_VeriSens_V3.4.pdf 10/228 Baumer Optronic GmbH
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5 Mode of operation

In contrast with conventional photoelectric sensors, the VeriSens® operates with digital images and is
capable of conducting several sensor tasks with parameters set by the software.

VeriSens® strength lies in the detection of contours. With the procedure, differences in brightness can be
optimally tolerated, as contours are usually independent of the absolute brightness (e.g. variations in
illumination).

Because a workpiece can normally always be described by its relevant contours, this provides powerful tools
to control the presence, position and completeness of parts. The high quality of the method ensures that a
reliable result is always achieved even with a rapid sequence of objects.

The diagram shows the schematic mode of operation with the corresponding parts of the sensor.

Image acquisition =  Preprocessing = Ewvaluation = Data cutput

VeriSens®
Lighting . ,
internal
Sensor interface
i Baumer
Camera modul FEX® :
CCD i Image nFrecessorsy: |
Mlatrix i processor Setup
i Ethernet
Optical system
focusable i H
extemal 0 0 R R R B B A AR R

Here, each job is divided into several sensor tasks. Each sensor task executes one task and returns an
associated pass/fail result or the associated measured values. For this purpose, a working area must be
defined that is either circular, an arc, rectangular or polygonal. The contours can be given via search arrows
for geometrical sensor tasks.

Then you can link the results from the sensor tasks into one result and output it via a digital interface.
With VeriSens® the stored jobs can be selected via external switching inputs.

Help_VeriSens_V3.4.pdf 11/228 Baumer Optronic GmbH
Radeberg, Germany



; § Technical Documentation
gE Baumer VeriSens® ID- / CS- / XF- | XC- Series

VeriSens® Vision Sensor Job selection Sensor tasks configured by
by IN1 and IN2 Application Suite
Image acquisition p
Part location o
= Job 1 -~ | Sensor task 1 T
=
Sensor task N -
Image acquisition
Part location é‘
Job 2 - Sensor task 1 =
w
LY
Sensor task N i
\ Image acquisition ;
Job 3 | Part location 2
Sensor task 1 ':5..'
n
@
Sensor task N w
Image acquisition
Part location e
Job 4 r— | ]
- Sensor task 1 -
@
o
Sensor task N -

The VeriSens® operates in two operating modes:
= Activated
= Parameter settings

In activated mode, the actual job is conducted. VeriSens® operates autonomously in this mode and can
communicate directly with a PLC. VeriSens® receives all commands such as trigger or job number from the
external control system and mainly returns a pass or fail result. In activated mode you can also use the
Application Suite to monitor your test assignments.

In the Configuration mode you can configure and set the parameters for the jobs and features to be checked.
This is conducted using the Application Suite.

Because a high-quality digital image provides many means of visual inspection, the parameters of the jobs
have to be set according to the test assignment and the application. For this purpose, the Application Suite
provides a pre-configured input mask for each feature to be checked, which supports the determination of
the optimum settings.
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iIEE Baumer

6 Installation and Commissioning

40

1T
o)
+

6.1 Mechanical installation

4x M4 /4
40

You can operate VeriSens® in any position.

Fasten the VeriSens®to the M4 screws provided for this purpose.

51

Align the VeriSens® so that the image center indicated below points directly at the object to be inspected.

The VeriSens® should be installed so that it vibrates as little as possible during operation to avoid negative
influences on the image quality (blurred images).

Install the VeriSens® so that there are no obstacles between the sensor and the object that could block the
view or cause reflections.

The VeriSens® can inspect fixed areas at fixed distances. For this purpose, there are two variants with
different focal distances of the optical systems (f = 10 mm and f = 16 mm).

@

The tables below contain the maximum fields of view:

NOTE

The field of view for the XC-100 / XC-200 depends on the lens used.

Lens f =10 mm

Object distance Max. inspection area

Image center

50 mm 26 mm x 17 mm
100 mm 50 mm x 32 mm
200 mm 98 mm x 62 mm
300 mm 145 mm X 93 mm

Lens f=16 mm

Object distance Max. inspection area

70 mm 18 mm x 11 mm
100 mm 26 mm x 17 mm
200 mm 55 mm x 35 mm
300 mm 84 mm x 54 mm
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6.2 Electrical installation
For commissioning, you will require:

e A VeriSens® vision sensor,

e Installation CD for the Application Suite,

e A M212-connecting cable (not supplied)

e An Ethernet cable (not supplied)

e Anormal PC with Ethernet interface (not supplied).

NOTE

For optimum electrical noise immunity, the use of shielded cables is recommended. The
appropriate cables can be obtained from Baumer.

ATTENTION!

When connecting the power cable, ensure that all conductors are correctly connected
according to their color codes.

You will find the voltages necessary, the pin assignment and the corresponding electrical
power under Technical Data.

Screw the 12-pin power cable with M12 plug onto the power supply connection on the VeriSens®.

NOTE

After installing the software, you can check the correct assignment of the digital
connections in the menu: Device — Digital I/Os assistant.
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6.3 Wiring
Input

® QBrOWAT Power
+18 ..+ 30 VDC :|_—
QINbIuE™N GND
- Q __ white ] IN 1 (Trigger)
Output

+18 ..+ 30 VDC =

T

QLW Power

L QFTbIue™ 6D

—QINGrEERIN OuT 1

Encoder
® QN brown Power
+18 ..+ 30 VDC :l_—
® QO blue™ GND
CH-B
IN 4
CH-A
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6.3.1 Notes on using an encoder

You have two options for operating VeriSens® Vision Sensors with an encoder:

NOTE

I o After installation, the inputs must be defined in the software using:

Device — Device settings — Digital /0 / Inputs

= 1-channel operation (CH-A)
In this mode, every rising edge of the signal corresponds to one pulse for the timing control of the
device.
It is not possible to detect the travel direction of the belt.

The maximum frequency of 500 kHz should not be exceeded for reliable operation.

Impuls | | |

CH-A | | | | |

Connect the encoder CH-Ato pin 11 (IN 5; gray-pink).

Pin assignment of the

power cable
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e 2-channel operation (CH-A and CH-B)
In this mode, every rising and falling edge of the signals corresponds to one pulse for the timing
control of the device. The signals must alternate for the CH-A and CH-B channels.
It is possible to detect the travel direction of the belt.

The maximum frequency of 500 kHz/channel should not be exceeded for reliable operation.

Impuls | I | | I | | | | I I

CH-A | | | | | |
CH-B | | | | |

Connect the encoder CH-Ato pin 11 (IN 5; gray-pink).

Connect the encoder CH-B to pin 10 (IN 4; violet).

Pin assignment of

the power cable
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6.4 Installing the software

The following is a list of system requirements necessary for a proper operation of the Application Suite:

= Operating system: Microsoft Windows XP SP2, Microsoft Windows Vista (32 bit / 64 bit), Microsoft
Windows 7 (32 bit / 64 bit), Win 8 (32 bit / 64 bit)

= Processor: Min. 500 MHz, 2 GHz recommended

=  Memory: Min. 512 MB RAM, > 1 GB recommended

= Hard drive: Min. A minimum of about 150 MB of free disk space; including examples, about 400 MB

= Display: Resolution min. 1024 x 768 pixel, TrueColor recommended

= Network: Network connection for 10 Base-T / 100 Base-TX or faster

NOTE

Please observe that you require the administrator privileges for the installation of the
Application Suite or device driver, however, you can use a version without installation.

The following browsers support the web interface:
Internet Explorer® 8/9

Firefox 3.6.28

Firefox 13

Javascript and Cookies must both be enabled.

A\

ATTENTIONI!

Protection class only valid if all plugs / connectors are connected according to this
technical documentation!

Connect VeriSens® to the Ethernet interface of your computer or connect VeriSens® and your computer in a
common network:
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1. Start the setup program from the CD and follow the installation instructions.

2. Alink to the Application Suite will be made on your desktop. The Application Suite is launched by
double clicking on this link.

)’

3. Check the network settings to connect to VeriSens®.

When VeriSens® has been correctly connected and the software is successfully installed, the vision sensor
can be commissioned using the Application Suite.

NOTE

You can launch the Application Suite using a command line parameter and automatically
connect to a VeriSens® by way of the IP address.

Example: appsuite2.exe /ip=192.168.0.250 (default IP address)

You can also use a command line parameter to launch the Application Suite in different
languages.

/l=de (German)
/I=en (English)
/I=fr (French)

/I=zh (Chinese)

Example: appsuite2.exe /ip=192.168.0.250 /l=en
(Launch the Application Suite in English with the default IP address)
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6.5 Commissioning the Ethernet interface on your computer

1. Assigning an IP address
To use VeriSens® in your network, you must assign a unique IP address to the device. Below is the default
factory configuration:

1. If you have a DHCP server integrated into your network, the IP address is requested from this
server. No additional manual actions are necessary on your part.

2. If avalid IP address cannot be obtained within 15 seconds, the default IP address of 192.168.0.250
(subnet mask: 255.255.255.0) is used.

NOTE
o To avoid network malfunctions, ensure that each IP address is unique within your network
and has not already been assigned!

Now, link your PC into the same network as VeriSens®. Under certain circumstances, you may need to
configure the IP address of your PC for this purpose. With Microsoft Windows XP, proceed as follows:

1) Open the "Start" menu and then move to "Settings > Control Panel > Network Connections".
LAN or Higl-Speed Livtermel

h‘h}l Local Area Connection
$

¥ o
—aa

2) Select your network (e.g., "Local Area Connection") and then the "Properties" entry in the context
menu.

3) Select the "Internet Protocol (TCP/IP)" entry in the list of elements and then click the Properties
button below the selection list. The following dialog box opens:

Inietnel Probnenl [TCPR ) P iie:

leneesl | Altwmate Configasiion
o can gt I sedings Suigred ot ivally I W0 vl Hgon

thus ki, Othetwise, yon reed |0 8o o ool Scnera sl o
bre agpaugmiste P setbegs

1 Oiblain an [P addear astomatically

Lhss Hres Iodowang | sddiess

%1 Oiptsin NG server saddrss sulpmancally
Ul e tobowing D5 server sdcbasis

Adwanced
ax Cancel |

Activate the Use the following IP address option and select an address in the range 192.168.0.xxx
that has not yet been used for the IP address. Enter 255.255.255.0 for the subnet mask and confirm
these settings.
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NOTE

For VeriSens® communication via Ethernet, the following ports are used:

= Application Suite: 51972 (default setting, programmable)
= Web interface: 80 (“HTTP")
= Process interface: 23 (default setting, programmable)

These ports must not be occupied by other programs or used for communication by the
process interface!

Check that these ports are enabled in your firewall! You can find details on this topic in the
manufacturer's documentation of your firewall.
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6.6 Notes on using gateways

With VeriSens® sensors, it is possible to establish a connection and to configure the device by way of a
gateway.

NOTE

For communication across gateway boundaries, the public IP address of the VeriSens®
must be known. Automatic detection of the device is only possible in the local network.

To establish the connection, use the options in the selection list of available devices.

- -
PC R ¢ e VeriSens”

[} (=]

= 2

Y [0k}

= Gateway 1 Gateway 2 <

Lapp
e S

To do this, set your PC and the VeriSens® as follows:

= PC: The gateway of the PC's local network (Gateway 1) must be set in the configuration of the
network adapter.

= VeriSens® The gateway of the device's local network (Gateway 2) must be set in the network
configuration.

The following items must be kept in mind when an address conversion using NAT (Network Address
Translation) is being used for at least one of the gateways:

= To connect the device using the Application Suite, you must specify the public address and port
number of the gateway to which the VeriSens® is connected (Gateway 2).

= Aseparate port for communications must be used in the VeriSens® settings.
You can find this setting under Device — Device settings — IP address / Network. Change the Port
setting from Standard to the desired port number.

= Keep in mind that changes to the network settings of the device are only valid in the local network. If
necessary, make sure that the NAT settings of the gateway are also configured to make
communication possible.

Help_VeriSens_V3.4.pdf 22/228 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation

gg v Baumer VeriSens® ID- / CS- / XF- | XC- Series

6.7 Important network terms

ActiveX
Software technology from Microsoft to extend programs with additional functions

DHCP - (Dynamic Host Configuration Protocol)
Protocol for automatic assignment of the » |P addresses

Ethernet
Wired data network technology for local data networks

Firewall
Software that checks and prevents access via the network

HTML - (Hypertext Markup Language)
Document language describing the formatting of text and graphics

IP address
"Mailing address" of a device in a network
Assignment of a » MAC address to a specific network

JavaScript
Programming language for websites allowing, among other features, dynamic actions within
websites

MAC address - (Media Access Control)
6-byte address, hardware identification number for network devices unique throughout the world

Ping
Program for determining whether a computer is available in a network

Port
(Additional) address of data packets in a network
Describes the Internet services used, e.g., 21 — FTP, 25 — e-mail, 80 — websites (HTTP)

TCP - (Transmission Control Protocol)
Reliable protocol for data transfer
All data packets are transferred in the proper sequence

UDP - (User Datagram Protocol)
Faster but less reliable protocol for data transfer
Under certain circumstances, data packets may be lost or received in a different sequence

Help_VeriSens_V3.4.pdf 23/228 Baumer Optronic GmbH
Radeberg, Germany



6.8 LED panel

Technical Documentation

Baumer VeriSens® ID- / CS- / XF- / XC- Series

A screw and 5 LEDs are located on the Vision Sensor for displaying the various states.

Image focus setting screw: Used to set image focus.

NOTE

I o In the XC series, the image focus is set on the installed lens.

Power: Indicates that the Vision Sensor is being supplied with electricity.

Link: Indicates that the Vision Sensor is connected to the network.

Data: Indicates that data is being transferred.

Fail: Lights up when a sensor task has been failed.

Pass Lights up when a sensor task has been passed.
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7 Overview of the Application Suite

The Application Suite is the software package for commissioning, job creation, configuaration, service and
maintenance of the VeriSens®. You can monitor the progress of the job in the Activated mode.

An overview of the operating modes of the VeriSens® is found in chapter Operating modes.

1 Image display options
9 5 QL e mmseaninl Erovoeses |52 B & b 4 1r (8111 b [ [suwpat |

Ir age acquisition

vage e | Comrdntes |

Exposure kime:

* gt the exposure tine that should be used for the

3 Help, info and support
I window
Please be avvare that, If exposure time is

®

T

[
N

Display screen

extendied, images may become biurred
because of movement of the objact. In
this case, racuce the exposure time urti
& sharp Image of the abjsct is produced 4 J b b

and increase the amplification value for O ar
this

7 v

] > 1 5 Device menu / Operatin
2, Check features I 3. Configure interfaces ’ 4, Activate YWeriSens -I m Ode d |Sp|ay p g

. Corrent device: | Imaae capture | Coordinates
BB | i dmbns w000 r
G| @ Fanecs — 6 Job menu/ Result and
() Activated ¥, 2 &
N T ———— user display

T Current job:
L HEfi=hers ) Continuous image capture Activate internal ilumination Edge detection sensitivity:
6- El seranan s T — ~ | 7 Parameter area

7 Image capture on brigger signal

@ Full resalution [ use gamma correction
[ Rights: &, Deactivater’ - | Del; 2 " B R R
Image processing is running. . code.bmp -I
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7.1 Operating modes of the VeriSens®

VeriSens® has two operating modes which differ mainly in the allocation of the priorities:

Mode
1 Activated

Priority Job processing I/Os
Trigger On VeriSens® Active
(Image transfer only Vision Sensor

when permitted by

computing time)

2 Parameter Image transfer By computer Inactive
settings (trigger is ignored if
necessary)
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7.2 Help, info and support

Help | nfo | Support )] Help | Info | Support () | |Help | Info | Support | ]
Image acquisition s VeriSens Company: ||
Application Suite Mame:
Exposure Time Address:
v2.0.102 (May 92011 12:34144)
1z0ps I
Set the exposure tlme that should be Current device Phone:
used for the acquisition. IP address: T Description of problem
Subnet mask:
NOTE Firmware: S —
Please be aware that, if exposure time is Information
extended, images may become blured
because of movement of the object. In this leriSens is a registered trademark of Baumner Optronic GmbH,
case, reducelh_e exposure time until a shamp
;f’::g;‘;{i::;f:;ﬁ:g";f’ and increase 2011 Baumer Optronic GrmbH Attachment (images, jobs, logfile)
Gain -
{o ¥
P’ 5 b4 [ Licenses... ] [Retnewng IDgFiIE...]
Associated online help is Information on the system is A form for online support is
avalulablbe for each dialog onthe  ghown on the Info tab. The avaﬂable OE the S_upp(f)rt tab.h_
Help tab. illustration is an example and You avet e option of attaching
does not pertain to the current images and jobs to your support
i P inquiry or accessing a log file.
version!
I:):):I

With this button you have the option to hide the help.

() show help

With this button, you can show the hidden Help again.

NOTE

I 0 To improve clarity, the Help window is shown lightly grayed out when the mouse pointer is
not over it.

Help_VeriSens_V3.4.pdf 271228 Baumer Optronic GmbH
Radeberg, Germany



Technical Documentation
VeriSens® ID- / CS- / XF- | XC- Series

dE Baumer

8 Image display options

» Images from PC
» Faultimages

» Loading, saving and recording images

The following display options are available:
2 8 6B
You can zoom into or out of the displayed image using the magnifier and adjust the image to fit the window.

If the image has been enlarged and can no longer be seen as a whole, you can select another clip by
moving the area marked in red. The overview is only displayed if the entire image is not visible.

o [tiveimage [SimagesfromPE] Erorimases | & g & [0 B [ 4l P [1]i11|relp | info | Support

~ .
Image acquisition

Exposure Time

1830 ps &

Set the exposure time that should be
used for the acquisition.

NOTE

Please be aware that, if exposure time is
extended, images may become blued
because of movement of the object. In this

case, reduce the exposure time untila sharp
image of the object s produced and in
the amplification value for this.

=

>

1. Adjust image:

#F Baumer

2, Chek features ’ 3. Configure interfaces

Current device:
Simulator Serie: 2800
Devicew | (@) Paramstrize

() activated

Image caphure | Coordinates

Expasure time:

1830 ¥

Current job:
|| | Hewicb.app
Job v | ) [
@

Permission Rights: & Deactivated -

Automatically generate suggestion...

® continuous inage capture
© Image capture on trigger signal

Delay: |0 ms

[7] Activate internal ilumination
[] Activate external ilumination

@ Full resolution
) Reduced resolution (faster)

Edge detection sensitivty
5% & g

[ use gamma correction

(x:224 1:108) (1:122) Biid_D0O0D bimp

You can switch with this Buttons:

contour points

L

the working areas

)

the working areas and the model in the display.

Click on this button to display the current vision sensor image.
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8.1 Images from PC

Here you can load images for evaluation that you have saved previously from your computer. Click on
Images from PC.

Live image M Error images
Directu:ur'y':| VH Browse, .. ]

Click on the green tick to hide the selection.

Browse, ..

Click on Browse to select the directory that contains the images.

(] b [ 4 [ ]no

You can view the images that you have loaded here.
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8.2 Error images

VeriSens® can store up to 32 fault images in activated mode. The last fault images to occur are stored.

Etror images

Click on fault images to load the fault images.

|0l b [ 4l b [1 o
You can see the last fault images to occur (max. 32) here.

C=

Use this button to save the single exposure currently being displayed to your PC.

EF

Use this button to save all fault images to your PC.
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8.3 Loading, saving and recording images
=

Use this button to load images saved on your computer for further processing.

el

Use this button to save the image currently being displayed to your PC.

52

Use this button to record live images. The “Record images” dialog box opens after clicking.

Mame aof image seties:

Save images in the following directory:

| VH Browse ]

|:| Lirnik image recording ko |1|:| | |In'|ages |

Save Following images | Cnke MO
|:| only every Capture image

Single image [ Acquisition l [ Zancel

Make the settings required for the image series in this dialog box.

Use the Single image button to save just one image in the selected directory. Use the Acquisition button to
keep acquiring images until you click on Finish or have limited image acquisition.
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8.4 Job features
The Application Suite helps you to create, manage and test jobs and to configure them for operation.

Each test assignment is processed by VeriSens® in the course of a job. For each job required an image will
be acquired in which you mark the features to be checked. A pass/fail result will then be determined.

The following individual steps are used to create a job:

1. Adjust image

1. Adjust Image: Each inspection with the VeriSens® is based on image data. The image quality
depends on the internal camera settings, the illumination settings and lens adjustments. Here, you
can set all parameters concerned with the primary image acquisition and its control.

2, iCheck features »

2. Check features: Checking the features is the actual evaluation. Each sensor task operates in a
working area, determines one or more values and compares the result with preset switching points.
In a second step, you can link the results of the sensor tasks to produce a result.

3, Configure interfaces 3

Configure interfaces: This includes settings for digital outputs (output time and duration of output,
among other settings) and configuration for datagrams of the process interface. You can also set
which feature checks and functions can be used via the web interface.

This information is saved separately for each job, while pin assignment for the digital I/Os is set in
the device settings.
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9 Creating ajob

Jobs are created in three main steps, using the “Job bar”. The individual parameters can be set in this bar.

1. Adjust image 2. Check Features 3. Configure inkerfaces 4, Activate YeriSens

9.1 Adjusting the image

To implement reliable inspection with the VeriSens® vision sensor, the features to be inspected must be
clearly visible.

Set the image focus with an inbus key on the
VeriSens® vision sensor installed at the testing site.
The corresponding inbus screw can be found on the
sensor’s LED panel.

In the XC series, the image focus is set on the
installed lens.

NOTE

The field of view and the minimum module size for the XC-100 / XC-200 depend on the

lens installed.
160 ‘ 1.0 ‘
| —— Width 08 —— Matrix code
120 === Height ed g O e Barcode
_ R N < D e e E /
£ ‘ Pt & 06
Z 80 | e =
2 f=10 mn/ _____ S -
5 - g o
= S T S
= .- .-
i 40 2 i £
1T e _ External £ 02
[oee e f=16mm illumination =
- recommended
L |
0 50 100 200 300 400 0
Working distance [mm] Working distance [mm]
*Working distances > 400 mm possible
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9.1.1 Image acquisition

1. Adjust image 2. Check features 3. Configure interfaces 4, Activake VeriSens
Image capture | Coordinates

Exposure birme:

240ps % — *\_l[

Automatically generate suggestion...

(&) Continuous image capture [ activate internal llumination Edge detection sensitivity:
[ Limit ko |5 Images/s [ Activate external ilumination 5% v ]
Image capture on trigger signal .
© Tmage cop Ha=r = @ Full resolution [] Use gamma correction

Dielay: 0 ms ) Reduced resolution (Faster)

Image capture | Coordinates

Exposure kime:

27634 s |3

Set the exposure time that should be used for the acquisition.

NOTE

Please be aware that, if exposure time is extended, images may become blurred because
of movement of the object. In this case, reduce the exposure time until a sharp image of

the object is produced and increase the amplification value for this.

XC-100 / XC-200 only)
NOTE

o The reduced resolution (binning mode) setting can be used for identical exposure time,
which allows for higher grey levels than with full resolution.

Gain:

{2

The image can also be brightened using the control gain.

NOTE

o Higher amplification values result in increased image graininess and make stable analysis
more difficult. If sufficient image brightness is not achieved, use external illumination.

aeneraking automatic suggestion, ..

Click on Generating automatic suggestion ... to view a suggestion for illumination settings.
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£ Adjust image - suggestion

Please specify the Following walues:

Speed of the object: |5,00

4
-
!

Iy
<

Distance ko object: | 10,00

4
-
E
4

(0.4 ] [ Cancel

Enter the speed of the objects, and their distance from the camera, during inspection. The Application Suite
automatically calculates the associated parameters. If the image is then still too dark or bright, you can adjust
this using the brightness control.

@ Zontinuous image capture
[ Limit to: |4 Images/s
{:} Image capture on trigger signal

Delay: 0 ms

Continuous image capture: A new image acquisition is made as soon as an image analysis is complete.
You can also limit the number of images per second as a function of the exposure time.

Image capture on trigger signhal: A new image is acquired upon the occurrence of a corresponding
external event.

You can also specify the delay time or distance, if an encoder is connected, between the trigger signal and
the actual image acquisition. Any other trigger signals received during this period are ignored!

If necessary, activate the “invalid trigger” entry (trigger during image acquisition or job switching) in Device
settings, so that the alarm output is activated in such cases.

Trigger |—| |_|

Exposure

-
Trigger delay

[] activate internal ilumination

[] activate external ilumination

With the illumination settings, you can switch off the internal illumination and possibly activate external
illumination with the Flash sync output. If you wish to use the external Flash sync output, this must be
chosen accordingly in the Digital I/O menu. You can also activate both type of illumination.
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(XC-100 / XC-200 only)
Confiqure exkernal iluminakion, ..

Click on Configure external illumination... to make the settings for a connected external illumination system
or a flash controller.

(%) Ful resolution
) Reduced resolution {Faster)

You can choose between two VeriSens® resolutions.

Technical Documentation

NOTE

When using the reduced resolution setting, 2 x 2 pixels are always grouped (binned)
together. The time for image acquisition decreases correspondingly. Select the mode in
which your inspection feature is clearly visible.

NOTE

Only use contour recognition sensitivity when all of the other image settings have been
performed successfully.

(only CS-100 / XF-100 / XF-200)

Edge detection sensitivity:
5% - [

To ensure consistent evaluation, all contours must be calculated consistently. This means that the image is
sharply focused and no overbiases occur.

For critical objects, it may be appropriate to adjust the sensitivity of edge detection manually. Set the Edge
detection sensivity to a value where the feature to be inspected is clearly recognizable.

Make sure that the contours of the test object are consistently obtained and that not too many “pseudo-
contours” are created.

You can make the contours visible using the following button from the image display options.
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Example images of contours

e AL A
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i

Too few contours Good contours Too many outlines
(Edge recognition sensitivity must be (Optimum edge recognition (Edge recognition sensitivity must
reduced) sensitivity) be increased)

NOTE

Error message: "Too much contour points! Please reduce the number of contour points *
You may avoid this error with the following corrective actions:

= Adjust the application setup:

- For example, change the position of the object being examined so that
interfering structures that create unnecessary contour points are outside
the image area.

- Cover up the interfering structures.

= Adjust the edge detection sensitivity.
= Reduce the image noise using lower amplification and correspondingly longer
exposure or stronger illumination.

(only XF-100 / XF-200)

|:| Use gamma carrection

Activate the function “Use gamma correction” if you wish to emphasize contours in dark areas of the image.
This option may also be appropriate to reduce the effects of reflections when the image is acquired. This
makes the sensitivity of the acquisition non-linear, brightening darker areas of the image and diminishing the
contrast of brighter areas of the image.

NOTE

o When using gamma correction, only limited use of the “reference area” function is
possible in the individual sensor tasks (e.g. Brightness, ...)!

The following values can be set via the process interface.

Input value Data type

exposure time Number (Integer)

ampflification Number (Integer)

sensitivity of edge Number (Integer)

detection
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9.1.2 Coordinates (only XF-100 / XF-200)

With VeriSens®, it is possible to convert the internal image coordinate system into a user-defined coordinate
system. To do this, it is necessary to specify the real coordinates for a few data points in the image
referenced to a world coordinate system.

A mage 2, Check features 3. Configure interfaces 4, Ackivate Verisens

Image capture | Coordinates |

[] convert image coordinates to world coordinates

in [Units| in [Units == Add

== [iclete

¥ Delete Al

Carrect lens diskortion

[] Convert image coordinates to world coordinates

If you want to convert the coordinates, activate this option.

Then, you must mark at least four data points in the image. To achieve high conversion accuracy, pay
attention that the points:

= are positioned in the image as precisely as possible,
= are uniformly distributed throughout the image and
= do not lie on one line.

% in [Units] ¥ in [Units] = add
10,00 % 0,00 £ _
_— Delete
2 3jo £ 0,00 3
3 0,00 % 20,00 k)
430,00 = |z0,00 -
75 Delete all
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Assign the points in the table to the corresponding real coordinates. Keep in mind that the coordinates must
be specified with respect to a right-handed coordinate system.

== add

Use the Add button to add additional data points to increase the accuracy of the conversion.

== Nglete

Delete individual points using the Delete button.

7% Delete al

The Delete all button deletes all coordinates.

During the coordinate conversion process, the individual points are checked for validity. Points whose real
coordinates deviate too greatly from the calculated position following conversion are marked in yellow or red.
In this case, check all points for the correctness of position and of the coordinates. If necessary, shift the
points or adjust the entered coordinates. A small line indicates the direction in which the point should be
shifted.

[] correct lens distaortion

To increase the precision of the calculated coordinates, you can also correct for the distortion of the camera
lens. In this case, you will need at least eight points.
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9.2 Checking features

The features to be checked are composed and their parameters set in this step.

1. Adjust image 2. Check Features 3, Configure inkerfaces 4, Actkivabe Werisens

Mo, Mame Result o add
Process

== [elete
75 Delete al

NOTE

Please note that even the best sensor task can only calculate a satisfactory result if the
associated feature is clearly visible in the image.

If necessary, check the parameters for the image exposure again to obtain an optimum
image quality for your task.

NOTE

As each inspection process has tolerances with regard to the position of the test object,
most jobs begin with part location. The part location searches for the reference edges of
the test object and aligns all subsequent sensor tasks to these reference edges.

P © ©

Add opens the dialog New sensor task. In this, a list of all available sensor tasks is presented. When a
feature to be checked has been selected, this appears automatically in the feature list, with its current result
and the associated status.

" Edit
A previously selected sensor task is edited here.

== [elete

Deletes a selected sensor task from the list of features.

75 Celete all
Deletes all sensor tasks from the list of features.
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(& Add new feature

| Part locakion [Genmetry ] Feature compatison IIdentiFicatinn l

Feature

Part location on contours

Defines a necessary part location based on contours in the image

Part location on edges
Defines a necessary part location based on edges

Part location on circle
Defines a necessary part location based on a circle

Part location on text line
Defines a necessary part location based on a text ine

=9

Ik ] [ Cancel

Each feature is optimized for just one inspection task and supplies a Pass or Fail result. Partial results (e.qg.
brightness - mean brightness) can also be delivered via the process interface.

NOTE

I o The results can be linked at a later time (XF-100 / XF-200 / XC-100 / XC-200).
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Examples: Feature comparison brightness with part location on contours:
Part location on contours:

With this sensor task, the position of an object is determined using contours.

4, Activate YeriSens

1, Adjust image 2, Check features 3. Configure intetfaces

@) | Process “Position tracking on contours 1™

Correlation | 98 % e e vin (50 5| (] Teach

Carimon | Model editor Farm:
Rectangle w
Contrast Law v Mads Detailed - d
Track position on:
Farm Slightly curved v Mac. rotation |£180° %
f- L - Do niot use - w

Limik h
[ Limit search area External teach:

- Do nok use - w

[ @ ok ] [ €3 cancel ]

Form:
[ Rectangle W

= Choose the shape of the area from which the contours are adopted.

Teach ]
Adopt the contours by pressing Teach. A search is then made for the object in the entire image.

—Minmﬁ@

= The match of the contours with the found object in the image is displayed here.
= Using the appropriate switching points, set how good the match must be so that the object is found.
The button on the extreme right inverts the set point.

Correlation | 95 94
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Caomman | Madel editar |

Conkrast Liow W Maode Detailed  »

s

Faorm f—SIightIy curved w Mazx, rokation [£180°

= Contrast: Set the minimum contrast of the contours that should be adopted in the model.
= Form: Select the shape of the contour that corresponds to the test object and that should be

adopted in the model.
= Mode: Set the amount of detail to be used in the inspection. (The more detailed the mode, the

higher the computation time.)
= Max. rotation: If you want to find the object only in a limited angular range, you may specify the
maximum rotational position here. (Limiting the angular range reduces computing time.)

[] Limit search area

= |f you do not wish to search for the object in the entire image, set the tick and then limit the search
area.

Model editor tab

1, Adjust image 2. Check features 3, Configure interfaces 4, Activate Merisens

& | 1: Edit "Part location on contours 1"

Correlation | 100 =% — Min (50 % @ [ Teach
Comran | Model editnr| Fatrh:

[ Rectangle w

L
Track position on:

= - Lo nok use - b
External teach:

- Do nok use - b

[ @ ok ] [ &9 Cancel ]

= With the displayed model, you can now use the mouse to delete contours which clearly do not
belong to the reference object.

= Use this button to restore the model to its original state.

J &)
D
= You can use these two buttons to enlarge or reduce the model.

[ & ok ] [ €3 Cancel ]
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= Confirm your settings and return to the sensor list with OK. Return to the sensor list without making
any changes with Cancel.

This sensor task has the following output values for the datagram at the process interface:

Output value

Data type

Description

Result

"P* (Pass); “F* (Fail)

Result of the sensor task

Center of object

X — separator — Y (Foat-Point)

Position of the object in the image (px)

Angle of object’s rotation

Number (Float)

Angle of the object (degrees)

Conformity

Number (Integer)

Match of the model (%)

Sensor task Brightness

This sensor task measures the mean brightness in a working area and compares the result with the specified

switching points.

This sensor task supports external teach-in. The switching points are adjusted as an absolute to the current

measured value.

1. Adjust image 2. Check features 3. Configure interfaces 4, Activate VeriSens

) | E3 process "Brightness 1"

Brightness: | 33

Reference area: |Use, carry area

| |apply reference value

L
04
. - - - .
. L -
. - »
| 2 > -
Fatrin:
] Rectangle w

Min (33 % | Max 221 % [i] [

Teach

Forrm:
O circle v

Track position on:

Position tracking on contours 1 w

External teach:
- Do nok use - s

[ @ o l [ €3 Cancel ]
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= Select the shape of the working area. A circle, a rectangle and a freely definable polygon, a circular
ring and a circular ring sector are available.

= Adjust the working area by holding the left mouse button depressed. You can rotate the rectagon by
dragging with the mouse on the lever at the center.

Erightness: | 70 ] Min 44 3| max [o5 2] [
Fail Fail

]

= The current result for lightness is shown as a mean grey scale value. The switching points
designated Min and Max are adjusted on the right hand side. A graphic display is located in the
middle, in which the positions of the switching points are displayed and where they can be changed.
= The right button is used to invert the result of the sensor task.

Reference area: |Use, carry area | |apply reference value

= In order to be independent of fluctuations in the ambient lig