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Important  symbols

One or more of the following symbols may be used in this documentation:

Warning!

The warning triangle  indicates especially important
safety instructions. If they are not adhered to, the
results could be fatal or critical injury.

* CAUTION

Indicates thatyou should proceed with caution. Failure to do so may

result ininjury or significant damage to instruments ortheir contents, e.g.
data.

*NOTE

Contains important additional information.

* EXAMPLE

Contains an illustrative  example of the previous text section.

4
a;--* * PROCEDURE

Indicates that a step -by-step procedure follows.

; * REFERENCE

Indicates where you can find  additional information on the subject at
hand.



E *KEY POINTS

Summarizes key points in aconcise manner.

W * SHORTCUTS

Provides helpful keyboard shortcuts.

@ * EXPLANATION

Provides brief explanation of afunction, e.g. why orwhen you should use
it.

= next page
Indicates that the text will be continued on the next page.

The manual uses the following conventions to indicate elements from the user interface or
the keyboard:

"Data field" Datafield entries and option names are rendered in quotation marks.

[Button] Buttons are indicated by square brackets.
<Key> Keysare indicated by pointed brackets.
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Chapter 1
1 Software versions and licenses

1.1 Vision Q.400 editions

Version 10 of Vision Q.400 offers two different editions - the standard edition and the plus edition.
The latter is also called Vision Q.400 [plus].

Vision Q.400 [plus]

*NOTE

When we referto  Vision Q.400 in the following, this refers to both

Vision Q.400 and Vision Q.400 [plus] . If a function is only available
under Vision Q.400 [plus] or if a functionality differs between Vision
Q.400 and Vision Q.400 [plus] , this will be mentioned explicitly.

111 Difference between standard and plus edition

Vision Q.400 cangrab up to 12 cameras at the same time and process their images in one test run.
Any number of test sequences can be set up for each camera, which can then be combined into
sequence groups. In this way, different test tasks can be set up in a single applicatio n and started
as test runs that work with images from one or all connected cameras. However, the standard
edition of Vision Q.400 only allows one test run at a time. The next test run can only be started
when the previous one has been finished, including the output of the results.
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- -

Standard edition of Vision Q.400

This limitation is removed with Vision Q.400 [plus]. Vision Q.400 [plus] allows to start multiple test
runs overlapping or simultaneously. To do this, the application is divided into several sub -projects,
each with one or more cameras can be assigned Each camera can only be assigned to one project.
In an extreme case, 12 projects can be set up with one camera each. The other conceivable
extreme case, assigning all 12 cameras to just one common project, corresponds to the behavior of
the standard edition of Vision Q.400.

..GQ—

Plus Edition of Vision Q.400
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112  Structure of the Plus Edition of Vision Q.400

As a default for newly created applications, camera 1 is assigned to project number 1, camera 2 to
project 2, etc. The assignment of cameras to projects can easily be changed as desired.

x|
J é MName é Kam. 1 é Kam. 2 é Kam. 3 é Kam. 4 é Kam. 5 é Kam. &
b lPoect 1 | x [ x| x| [ | |
2 | Project 2
Project 3
Project 4 X

Project 5 X

Project

[F- RN Y. T ]

10 | Project 10

11 | Project 11

12 | Praject 12

Alle Kameras sehen | OK I Abbrechen
Project setup

Projects are not started directly, but the concept of sequence groups for starting a test run is
retained. Sequence groups in Vision Q.400 [plus] can therefore only contain sequences from
cameras that belong to the same project.

At the end of the test run, the calculated results are output directly via the interfaces. All results

that belong to the corresponding project can be used. For results calculated directly by the set-up
checkers, this is ensured by belonging to a sequence group and thus to the project. In order to be
able to clearly assign self-created formulas to a project, they may only contain values that belong to
the same project. This also applies to global formulas. An exception are formulas that are neither
directly nor indirectly dependent on checker results and are therefore common to all projects.

For synchronization with higher-level controls, the control signals (PCReady, RENd, ...) are also
generated and output individually for each project.

*NOTE

Vision Q.400 [plus] must be licensed. The license includes the number of
projects that can run simultaneously, for example 4.
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1121 What are projects?

Vision Q.400 [plus]

With Vision Q.400 [plus] you divide an application into different projects that can be started at the
same time.

Each camera used in an application is assigned to exactly one project. Since a maximum of 12
cameras can be used in an application in Vision Q.400, thereis also a maximum of 12 projects.

By default, each camera is assigned to the project whose project number matches the number of
the camera, e.g. camera number 1 to project number 1.

Like every camera, every sequence group and every spreadsheet row are uniquely assigned to a
project. This happens implicitly when the sequence group is created by ensuring that only cameras
that are assigned to the same project are used in a sequence group. With a spreadsheet row, this is
always guaranteed for a checker result, as this can be clearly assigned to a camera. With a formula,
it is ensured (recursively) that only results that can be traced back to cameras from the same
project or that are camer a-independent are used in it.

Projects also determine which results are transferred via interfaces and which signals are sent.

1.1.2.2 View projects

In this dialog box, you specify which camera is assigned to which project.
|

[ F wName | £ kemoi| F keam2| £ kem3 | F kema| £ kam.5 | F kams | £
1  Projekt 1 X

2 Projekt 2 X

3 | Projekt 3 X

4 Projekt 4 X

5 | Projekt 5 X
5  Pr -

7

g

9

P

10 | Projekt 10
11  Projekt 11
12 | Projekt 12

1] | |
Alle Kameras sehien | Abbrechen |
Camera assignment in the project overview
Column Description
<Number> |Project number (fixed, cannot be changed)
Name Name of the project. You can change this name. The font color in which the project name is displayed is fixed
for each project. This color is also used for the camera name in the camera bar to show which project a camera
is assigned to.
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The other columns show which project each camera used in the application is assigned to. You can
change this assignment by double-clicking on the line with the new project in the camera column, or
by dragging and dropping the project marker onto the new project. The project to which the
camera was assigned when the dialog box was opened remains highlighted in light gray.

The following buttons are available:
Button Explanation

Show all cameras \Vision Q.400 can use a maximum of 12 cameras. By default, however, only columns for six
cameras are displayed. If you use more than six cameras in the application, you can display
the columns for all 12 cameras by clicking this button.

OK IAll changes are applied. If you have changed the assignment of cameras to projects, a check
is made to see whether all sequence groups and spreadsheet rows can still be clearly assigned
to a project. If this is not the case, an error message is displayed a nd the dialog box remains
open.

Cancel IAll changes are discarded.

1.2 Available software versions

Version 9.0 of the Vision Q.400 software is multilingual and supports English and German.
Each Vision Q.400 edition is available in three versions, which can be expanded with packages:

A Full version (see page 21)
ASimulation version (see page 21)
A Demonstration version (see page 21)

The exact properties of the three versions are determined by the Vision Q.400 license model (see
page 22).

Vision Q.400 [plus]

*NOTE

When we refer to Vision  Q.400 in the following, this refers to both
Vision Q.400 and Vision Q.400 [plus] . If a function is only available
under Vision Q.400 [plus] or if a functionality differs between

Vision Q.400 and Vision Q.400 [plus] , this will be mentioned
explicitly.

121  Full version

Only the full version supports image capture using cameras. This is not possible with the simulation
and demonstration versions.
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*NOTE

The full version and the simulation version are mutually compatible, i.e.
both can read applications that were last saved with the other version.

122 Simulation version

You can use the simulation version to simulate various Vision Q.400 applications. You can test the
functions and features of Vision Q.400 using sample bitmaps that you read in from a file. Please
note that for reasons of software protection, the simulation version cannot capture images using
cameras or automatically from a file. In Run mode (see page 511), messages appear at regular
intervals to remind you that you are currently working with the simulation version of Vision Q.400.

*NOTE

For the simulation version you need a free license, which you can get from
your Q.VITEC sales partner.

123 Demonstration version

For testing and demonstration purposes, you will find a demonstration version on the CD-ROM or
USB stick. If you would like the latest demonstration version, download it from our website
www.qvitec.de.

The demonstration version corresponds to the simulation version with the following restrictions:

i The demonstration version can only read applications that were last saved with the
demonstration version.

i Applications that were last saved with the demonstration version cannot be read by the full
version.

i In the demonstration version, you can configure data transfer via an interface (see page
482), but the data will not be transferred. Nor can data be queried via an interface.

i A user-defined checker cannot be licensed using a Vision Q.400 dongle.

i An ActiveX client cannot be licensed using a Vision Q.400 dongle.

i In order to use an application that you have created with the demonstration

version in a full version of Vision Q.400, the application must first be read in and
saved with a simulation version.
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i You can obtain a free license from your Q.VITEC sales partner that converts a
demonstration version into a simulation version.

1.3 Vision Q.400 license model

The Vision Q.400 license model differentiates between the Standard and Plus Edition. (For the
difference between the Vision Q.400 Standard Edition and the Vision Q.400 [plus] Edition, please
read the introduction (see "Difference between Standard and Plus Edition" on page 18).)

In addition, the Vision Q.400 license model is based on packages that can be expanded with
modules. This allows you to adapt the range of functions of your Vision Q.400 installation to your
exact needs. The Core and Core Reader packages cannot be expandedvith modules. Likewise, the
Core packages are not available in the Vision Q.400 [plus] version.

L Vivias Q800 [psa)

The license model of your Vision Q.400 installation is determined by the dongle you
purchased for the full version. For the simulation and demonstration versions, you can
emulate the license type under System Settings - Vision Q.400 Settings - Simulation
Version (see page 73). Information on the different versions can be found in the
corresponding chapter (see "Available software versions" on page 20).

ackage

ORE ORE f P
AEADE

License model with the different editions and packages

The following packages are available:

1 CORE

i CORE READER
i BASIC

i ADVANCED

i PROFESSIONAL

All packagesalways support all camera types and all interfaces. The individual packages offer
the following functionality:

Package Max. number of cameras Sequence groups Number of actions IfCase formulas
CORE 1 predefined 1 0
CORE READER 1 predefined 1 0
BASIC 2 predefined 1 0
IADVANCED 2 predefined 1 0
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PROFESSIONAL 12 predefined and user- unlimited unlimited
defined
The packages support the following checker types:
Function or Checker CORE CORE
BASIC ADVANCED |PROFESSIONAL
READER
(Camera thresholds X X X X
\White balance X X X X X
Brightness correction X X X X
Position/rotation correction X X X X X
Object shape X X X
Inspection window X X X X
Feature extraction X X X
Binary edge detection X X X
Geometry checker X X X
Indicator X X X X
Gray value edge detection X X X
Gray value projection edge X X X X X
detection
Image subtraction X X
Contour comparison X
Cross correlation comparison X
(OCR checker X
Code reading checker X X
Identification checker X
User-defined checkers Only certain checkers implemented by Q.VITEC All
Number of checkers per unlimited unlimited unlimited unlimited unlimited
application

You can extend your Basic, Advanced and Professional packages with the following modules:

Module name

Functionality

CODE-READER

lActivates the code reading checker

OCR

IActivates the OCR and codereading checker

IDENTIFICATION

lActivates the identification checker

FLEXI Removes the restrictions for the cameras, sequence groups, actions and IfCase formulas.
The Essentials package also removes the limit on the number of checkers.
Q.HI lActivates all user-defined checkers.

Halcon Debugging

lActivates the possibility to debug user-defined checkers by attaching HDevelop to Vision Q.400

Run Mode Expert

lActivates the possibility to adjust camera and checker parameters during Run Mode
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f
f

*NOTE

The Core and Core Reader package cannot be expanded with modules.

Vision Q.400 distinguishes between the licensed scope (edition, package and
modules) of your Vision Q.400 installation and the possibly reduced license scope
that is set as the "license type" (see page 53) for an application. The latter
determines what you  can insert into the application and thus also which controls
are activated in the Vision Q.400 user interface.

Regardless of the license type that you have set for the application, you can
always load an application into Vision Q.400 if the functions actually used in the
application are covered by the license of your installation. Example: You create
an application with a simulation version for which you select the license type
"ADVANCED". T his is to be loaded with a full version that is only licensed as
"BASIC". This works if the application actually only uses checkers and functions
from the BASIC package. Please note, however, that the next time you save the
application, the license type wi Il be changed from "ADVANCED" to "BASIC".

If the Vision Q.400 user rights management is activated, the settings made there
always take precedence over the license level used for the application.
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Chapter 2

2 Imagechecker In Operatio n

2.1 Introduction to Image Processing

The whole procedure of image processing consists of several steps. A normal image
processing sequence is as follows:

San

¥

Grab g

bruge picceanimg

Sonpamh e oo

Dptpan aglees

Flow diagram image processing

The speed of image processing depends on how long it takes the system to carry out the
individual steps.

2.2 Serial Image Processing

Image processing can be divided into two subprocesses:

A B
<+
A = Grab image
B = Checking and Result Processing
Image processing as two subprocesses
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1. Subprocess A = grab image
The time needed to transfer the camera image into the memory of the image
processing system depends on the image data speed of transmission from camera to
frame grabber and from the frame grabber to the Imagechecker's main memory.

2. SubprocessB = checking and results processing
The time needed to testthe image preprocessing and image processing routines, the
subsequent processing of the results gained from the image processing as well as the
data output to the monitor or individual interfaces depends on the specific application.
It consists of:

execute image preprocessing and image processing routines (checker)

process spreadsheet
continue processing checker results in statistics, formulas, calibration,

etc.

output results

transmit output values to interfaces

represents the time needed to Update the screendisplay. It consists of:

Update execution time (see page 204)

Update GUI
9 Display camera image
1 Update spreadsheet
1 Update checker results
1
Ausfuhren Checker ?; xl
 e—|
Spreadsheet bearbelten T i |
Eapitiadass abagid | =
Anzeige aklualisieren I : |
Dataien aufbereiten | I '
Unterprozess 8 i
1

Time diagram for the control signals for subprocessB

Serial processing means executing the subprocessesone after the other in sequence. In serial
image processing, the sum of the subprocesses equals the total duration of the complete

process:

total

Serial processing of image acquisition and evaluation
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2.

3 Control Signals and Time Response

During the image processing, the following control signals may be sent to the interfaces by
Vision Q.400:

1. REnd
indicates when image grabbing begins and ends
2. PCReady

indicates when the system is ready for the next start

3. Strobe/PCDataReady
a signal indicates at the digital 1/0 board and at the serial port (PCDataReady) when
the system has finished calculating the results of a new image.

The figure below shows the time diagram for serial processing of control signals.

- |

I——

|

P N L E e

S

Grab image Procassing Updata display

Time diagram for control signals

*NOTE

The diagram shows the typical course of signals at the digital /O board
ANPC 850V3D when data is transferred without handshake. For
information  on the timing  of the older digital 1/O boards ANPC 850D and
ANPC 850V2D please consult your local dealer.
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Chapter 3

3  User Interface

3.1 Introduction

Start up Vision Q.400 under Windows with a double-click on the Vision Q.400 icon. First, the
opening screen below will appear.

Which screen appears next depends on the settings you have made on the "Start Vision Q.400"

(see page 58) property page under System Settings - Vision Q.400 Settings :
Selected setting under "Application to Start Details
With"
None You start the program with an empty window (see
page 30).
Show Vision Q.400 startup dialog You choosewhether you create a new application or
open (see page 21) an existing one.
Load last open application: The selectedapplication will be loaded (see page 22).
- — 'You can specify that Run mode is activated
Load the following application immediately. Depending on the user permissions, a
user name must be stored.
Automatically switch to Run mode at startup

311 Starting with start dialog

When you have activated the "Show Vision Q.400 startup dialog” option on the "Application” (see
page 58) property page in the Vision Q.400 settings on the System Settings menu, the following
dialog appears after starting the program:

Crestes & New or Opens an Exesting Application X

New - Open

] (@) Creabe & new appicaton

ﬁ (_JOpen an exsting sophcation

[race startup dalog [z Cancel
Dialog after starting Vision Q.400
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You choose whether you create a new application or open an existing one. The recently
opened applications are listed in the dialog box. As soon as you have selected "Open an
existing application", the window is activated and you can select an application from the list
and start it with [OK].

If you activate the option "Hide start dialog", Vision Q.400 will start without an application the
next time.

312 Camera Window after Loading an Application

When you have loaded an application (Application - New/Open) and selected a camera
(Camera- Add/Remove Camera(s), the system may display a screen similar to the one below.
What will be displayed depends largely on the settings you have made in the View (see page
157) menu.

The title bar of the camera window provides the following information (see figure below):
Number of the current camera

Number of the frame grabber

Number of current checker sequence

source information (i.e. camera or location and file name if you are working with a
bitmap)

= = -8 -9

%
'Y » 1 begmra 1
:: :::\:I-.ofa: @

J ey L Segure )

® @ ® @

W Checker-Sequensen [ (D Zen| L, Hatogremm] B Srefi ] ochue Tabeta | 1

Camerawindow

1 Title bar

2 Checkershape

3 Camera window (workspace)
4 CheckerSequence

5 List of checkersequences

Information on checker sequence processingtime

" Histogram " tool for image analysis

"Profil" tool for image analysis

Information on checker sequence processingtime

Ol N|O

Lookup table (only for 16 -bit grayscale images)

Camerawindow (work area)
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In the camera window the camera image is shown at the left. This is where the user defines

the different

checkers (see page 159). The graphical results of image preprocessing and

processing are displayed if you have activated this option. Change the size and the position of

the camera
parts of the

window with the mouse. With large images, use the scroll bars to see different
image.

The right-hand window pane contains up to 6 tabs depending on the camera type:

W Kamera 1 (Frome

L1

Checker sequences

Time

Histogram

Profile line

Display options for color cameras and 16-bit grayscale cameras
Lookup table for color mapping display

Lookup table (only for grayscale images) or display (color images)

Grabber 1) - Sequenznummers 1 - Quelle: Ci\Program Files\Panasonic-t) =13 x|
| [ name_| Abhiingigkeiten| Zeit [ms]| K tar |
‘ 1 1

2] x
\ |

[
|4 [
PFI1,1] b |

‘(-' Kamerablld € Checker-Form  Rauschen; 1,16

Grauwert: 0 Aazahl: 0 MG 0.0 Max: 21246
v

Anzah

0 04 128 192 260

Grauwen

| N ) Chedm-Saquonzun[ () zeit |y, Histogramm lth"’”']

Camerawindow with 4 checker sequences

The right-hand camera window pane containing the checker sequence can be hidden (see

page 158).

Checker sequences
This tab page shows the created checker sequences in the bottom half and the checkers

relating to the selected sequence in the top half. By default, every camera works with a
checker sequence. If you are working with execution groups (see page 133), you can move

from one seq

uence to the next by one mouse-click.

Whenever you create a new checker, the checker is added to the end of the table. The table
lists the checkers in the order of their execution, as well as showing additional information -

see table.

Column title

Description

Name This column informs you about the checkername. Foreach checkername there is an
abbreviation (see page 38).
Dependencies This columns informs you about the dependenciesbetween the different checkers. Here you

seeif a position and rotation adjustment usesthe coordinates of a checker which needsto
be executedfirst or if a checker needsthe coordinates from another checker.
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The checker providing the coordinates for another checkermust be above the dependent
checker in the sequence.

Time (ms) The time columns lists the processingtime for each individual checker.

Comment This column displays the user-defined text which has beenentered under Checker -

Properties onthe "General'page in the "Comment" field. You can enter the comment
directly by clicking on the line and starting to type. However, this does not work if the
general property sheet is in the foreground.

*NOTE

It is notpossible to create adependency on the checker(s) belonging to
another sequence or camera.

Time
When you select this tab, the execution time for the current selected checker sequence is
displayed in the bottom half of the page.

=] [ Mame [Aubingighetten] Zeit fms]| Kom

|
|
|
i

I o B Om. O zex (L Hst, [ et

Histogram

When you select this tab, one or more histogram(s) is/are displayed in the bottom half of the
page. You can select whether the histograms should refer to the cameraimage orto the
currently selected checker shape.

For gray -value images , only one histogram is displayed. The red curve indicates how many
pixels have which gray value. By moving the vertical dashed line in the histogram you can
read off the number of pixels for each gray value. In the example below, 15850 pixels have
the gray value 19. The highest number of pixels (21245) is ata gray value of around 20.

If it is a 16 -bit grayscale image, the histogram is only created over the range that is set under
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"Display”. For example, if you have set the range 100 to 200 there, the histogram is only created
over the pixels with pixel values 100 to 200.

For color images , each color channel (red, green, and blue) has its own histogram. The
histogram color corresponds to the color of the channel it refers to. To the right of the
histograms there are three buttons. Select a histogram and bring it to the foreground by
clicking the corresponding button. The values which are selected and displayed by moving the
vertical dashed line always refer to this histogram.

i Kamera 1 (Frame Grabber 1) - Sequenznummers 1 - Quelle: Ci\Program Files\Panasanic-i =10 x|
:] Hame lAI)hh‘ﬂﬂlﬂkqhQﬂ' Zeit |ma|| Kommomml

i l .

I | |

HE_G[1:4] | |

[ [

[
[

L |
PFI1,1) ] |

‘(-' Kamerabild € Checker-Form  Rauschen; 1,16

Grauwert: 0 Aazahl: 0 MG 0.0 Max: 21246

Anzah

0 04 128 192 260

Grauwert

l4] | of | Checker-sequenzen| 9 zet 11, Hietogramm | EL Profi

Histogram function in the camera window

Profile

When you select this tab, you can view gray value profiles along a freely selectable line in the
bottom half of the window. Choose "Set Line" and then click the mouse to setthe start and
end points respectively of the line inthe camera image.

For gray value images, the gray-value profile will be displayed along this line.

For color images , each color channel (red, green, and blue) has its own profile. The
histogram color corresponds to the color of the channel it refers to. To the right of the
histograms there are three buttons. Select a histogram and bring it to the foreground by
clicking the corresponding button. The values which are selected and displayed by moving the
vertical dashed line always refer to this profile.
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23 Kamera 2 (Frame Grabber1) - Sequenznummer: 1 - Quelle: C:\Program Files (x86)\Q.VITEC\Vision Q.400 Simulatio... [o - |
T T n T 1

Py Name | Abhdngigkeiten| Zeit [ms]| Kommentar
] 1

]

]

A Linie Ziehen ¥ Léschen

255 Position: 87 Grauwert: 23 Min: 12.0 Max: 2580

m

Grauwert

Position

< m

. Chec... ] & Zeitl L, Histo... Pt Profil |Lookup-... ]

Profile line for image analysisin the camera window

Display

The "Display" tab is only available for 16-bit grayscale and color images. The display set here does
not affect the image processing. This always works on the image data captured by the camera.
The pixel value displayed in the image when the mouse is moved also refers to the original image

data.

To display a 16-bit grayscale image, the image must be converted to an 8 -bit grayscale image due
to the operating system properties. Here you set how this conversion takes place.
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16-bit grayscale image
The following options are available:
Option Description

Use smallest and largest pixel
value for display conversion

The minimum and maximum pixel values in the image are determined for display. The
pixel values between these two values (inclusive) are then linearly mapped to the 8 -bit
gray value range 0 to 255.

Use selected range for display
conversion

Here you can use a slider to set the image area that is selected for the image display.
You can use the "Pixels outside the range" button to set how pixels that are outside the
selected area are displayed. If the selected lower and upper limits of the image area are
the same, all pixels with this pixel value are displayed with the gray value 128.
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Note: In the "Histogram" tab, the histogram is only created over the area that is set
here. For example, if the range is set to 100 to 200, the histogram is only created over
the pixels with pixel values 100 to 200. This does not apply if you activate "Use smallest
and largest pixel value for display conversion". The histogram is then created over the
lowest and highest pixel values.

Pixels out of range

If this button is activated, the pixels in the selected area are mapped in the range 1 to
254. Pixels that are below the selected area are displayed with the color you select using
the color selection list box to the left of the button. Pixels that are abo ve the selected
area are displayed with the color you select using the color selection list box to the right
of the button.

If this button is not activated, the pixels in the selected area are mapped in the range 0

to 255. Pixels that are below the selected area are displayed with 0, pixels that are
above the selected area are displayed with 255.

Set to full camera area

When you press this button, the selected image area is set to the entire area of the
"effective" pixels of the image.

Set to read in image area

Set to read in image area This option is primarily intended for the simulation version
when you read an image from a file. When an image is read from a file using Vision
Q.400, it determines what the highest permissible pixel value is. The "read area" of an
image is set accordingly. If this is smaller than the pixel area of the camera and you
activate this button, the display area of the image is set to this read area.

Range 10 bit, 12 bit, 14 bit 16
bit

When you press one of these buttons, the display area of the image is set to the
selected area. The buttons are only available for the areas that are smaller than the pixel
range of the camera.

For a color image, you can make settings for the image source.
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Color image
The following options are available:
A The color image
A The red channel of the image
A The green channel of the image
A The blue cimaenel of the
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*NOTE

If you select a color channel here and then create a checker, this color channel will be
preset as the image source of the checker (see page 231).

Lookup table

The "Lookup table" tab is only available for grayscale images. Here you can select a lookup table
to be used for the image display. For 16-bit grayscale images, the lookup table is applied to the
selected display area.

A lookup table is a text file that contains a line of text for each of the 256 grayscale values. The
first line is assigned to the grayscale value 0. Each line contains three values in the range 0 to
255. These represent, from left to right, the red, gre en and blue values of the color that is
assigned to a grayscale value by the lookup table. For example, if the line "255 0 0" assigns the
color "red" to the grayscale value.

If a line contains only one value, this is used for both the red, green and blue values.

If the file contains fewer than 256 lines, the first line is assigned to the gray value 0
and the last to the gray value 255. The lines in between are distributed equidistantly
to the other gray values.

i If the file contains more than 256 lines, only the first 256 lines are used.

The name of a lookup table displayed in Vision Q.400 corresponds to the name of the file in the
\Luts directory.

*NOTE

1 To easily assess the effects of the individual lookup tables, activate the
control for selecting the lookup tables by clicking on it with the left mouse
button. You can then simply "switch through" the different lookup tables
using the arrow keys (or the mouse wheel).

313 Checker -Options

When you click the right mouse button in the camera window or beneath the checker
sequence, the system displays a pop-up menu. The pop-up menu contains different options
depending on whether you selected a checker in the camera window or from the sequence.
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[ Live Image =Fo=
Properties...

Paste
Paste Checker with Resulks

add Sequence
Copy Sequence
Paste Sequence ]

Sequence 3

[y GrabImage + Execute  <F7>

Live Image : ¥ Process Loaded Image

& o [, Load Image. ..

Copy Y Save Image...

@ Paste Save Image with Overlay,.,
Paste Checker with Resulks
Delete
Print add/Remove Camerals)...
Praperties... Replace Type...

Ty Execute Checker <Fax

Mouse menu options when a checker has been selected / when no checker has been selected

The options are in alphabetical order.

Menu option Functionality

Execute checker Use this option to execute the selected checkerand to open the "Result” page of the

<F8> property page.

Cut Deletesa checker from the checker sequence. Usethis option if youwish to move a
checker tothe end of the sequence with cut and paste.

Process image <F7> The camera takesa new image and the checker sequenceis executed. Other cameras
and their checker sequencesare ignored.

Paste checker with Pastesthe checker from the clipboard to the end of the checker sequence. Checker

results results you have inserted into the spreadsheetwill also be pasted. However, formulas
using the pasted checkerresults will not be pasted.

Print Prints all data or parameters set under Checker - Properties .

Properties When you have selected a checker: Opensthe property window of that checker.

Whenno checkeris selected: Opensthe property window of the camera.

Paste Pastesthe checker from the clipboard to the end of the checker sequence. Checker
results you have inserted into the spreadsheetwill NOT be pasted.

Add / Remove Addsa new camerato the application or removesthe camera providing the image for
the currently active window from the application. Youcannot remove the cameraif
checker results from this camera have beeninserted into the spreadsheet.

Copy Copiesthe selectedcheckerfrom the checkersequence. Usethis option and then
"Paste"or "Paste Checkerwith Results"to add a copy of the checkerto the end of the
sequence.

Live image/memory Switchesfrom the memory to the live image of the camera and back.

image

Delete Deletesa checker from the checker sequence.

Paste sequence Pastesa checker sequencefrom the clipboard. You can either pasteit as a "New"

sequencein the "Sequence Controller" window or "Append" it to the current checker
sequence(Notes). Checkerresults you have inserted into the spreadsheetwill NOT be
pasted.
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Add sequence Addsan empty checkersequencein the "SequenceController" window.

Copy sequence Copiesa complete checker sequenceto the clipboard. When you copy a sequence, all
dependenciesremain intact, e.g. if checker 2 dependson checker 1 and if checkers 3
and 4 are copies of checker 1 and 2, then checker4 dependson checker3.

Delete sequence Deletesthe selected checker sequence. This option is not available when you have
selectedthe first checker sequence. It cannot be deleted.

Append with results Pastesa checker sequencefrom the clipboard. You can either pasteit as a "New"

sequencein the "Sequence Controller*window or "Append"it to the current checker
sequence (Notes). Checkerresults you have inserted into the spreadsheetwill also be
pasted. However, formulas using the pastedcheckerresultswill not be pasted.

1 Ifyouselect"Paste  Checker with Results", the checker resultsin the
spreadsheet are copied aswell. However, the formulas using the
checker results are not copied. This means that you have to edit
formulas manually that are supposed to use the copied checker results.

1 Checker sequences canbe linked to indicators viathe spreadsheet. If
you copy such achecker sequence anduse the option "Append with

Results", the indicator is copied aswell. That means the copied
indicator will be linked to the copied spreadsheet result.

1 Checkers and/or sequences can also be copied to other cameras or
applications.

211 Start the program without selecting an application

If you start Vision Q.400 without selecting an application or hiding the start dialog, the following
screen appears:
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Screen after starting Vision Q.400
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1 Title bar

Here you will find the program name "Vision Q.400" and the three
Windows symbols with which you can minimize the Vision Q.400 window,
enlarge it to screen size or close it.

2 Menu bar

The menu bar contains all main and submenus that are described in detail
in this manual under the respective chapter/section heading.

3 Standard toolbar

4 Toolbar

By clicking on an icon you can quickly access frequently used submenus or
procedures.

5 Checker bar

Here you select the type of checker you want to use. As soon as you have
selected a checker, a context menu opens next to it and shows the shapes
available for this checker. This is how you assign the search or template
area, e.g. a rectangle, to the checker.

6 Process window

Here you can see all the steps required to create a simple application, step
by step. If you click on a bold heading, further steps are displayed, which
when clicked open the corresponding dialog box.

7 Camera bar

The camera bar is used for easy navigation, especially in applications with
multiple cameras.

8 Status bar

The status bar at the bottom of the screen shows error messages, symbol
names, the status of the sequence group, the position of the mouse
pointer and the gray value of the mouse pointer.

9 Work area

This is where the camera window(s) is located and where the dialog boxes
for working with Vision Q.400 open. Other windows show, for example, the
camera image, the spreadsheet, the error log, the font viewer, the monitor
for the parallel interface, etc.

Depending on which mode you are in, different menus/symbols are activated. Menus and symbols
are active when they are displayed in bold/color on the screen. Menus or symbols displayed in

light gray cannot be called up.

212 System settings at startup

When starting Vision Q.400, it is possible to make certain system settings. These include

i in the full version, the type of cameras used,
1 in the full version of GigE Vision, additional settings,
1 in the simulation version, which digital camera types are to be simulated.

You can set whether these system settings can be made at start-up under System Settings

- Vision Q.400 Settings

Extras . If they can be made, a selection dialog appears for each of

these settings, which disappears again after three seconds unless you click in the dialog with the

mouse.

*NOTE

All changes in the dialogs are password protected.
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2.1.2.1 Selection dialog in the full version

Camera Type

Select camera type

@ GigE Vision
Q.CAM Interface
Camera Link Marathon

V| Show dialog on startup
[ ox ] [ cons |

With the fiShowéd button you can specify directly w
be displayed when starting Vision Q.400 or not.

2.1.22 Settings for GigE Vision cameras

Force Cameras Automatically [ X

¥ | Foree al camarans atomatically nte the mbnet

7 Show Gsiog on startup

3 { Cancel

You can use the "Force..." button to specify whether all connected GigE Vision cameras should be
automatically forced into the current subnet when Vision Q.400 starts.

s

If you force all connected GigE Vision cameras into the current subnet, it may happen
that cameras that do not belong in this subnet but are to be used in another subnet
are also forced into the current subnet and are then no longer available there.

Theref ore, think carefully about whether you want to use automatic forcing or force
each camera individually into the corresponding subnet.

You can use the "Show..." button to specify directly whether the selection dialog
should continue to be displayed when Vision Q.400 starts or not.
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2.1.2.3 Selection dialog for the simulation version

Simulation Wersion

Digital Camera Emulation
(®) GigE Yision
(CI0.CaM Interface

() Camera Link Marathon

Cancel

Select which digital camera types should be emulated.

3.2 Menu Bar

You find the complete set of main menus available in Vision Q.400 in the menu bar.

Menu Description

Application Create, manage and document applications

Start application

Assign colors

System Settings Assign passwords
Make, saveor restore general Vision Q.400 settings

Configure handling of errors and warning messages during operationand in run
mode

1 Assign applicationnumbers

—a —a —a |_a -a -2

T Make settings for the interfaces

Projects \Vision Q.400 [plus]

1 View projects
Execution Groups 9 Setup groups with various checker sequencesof various cameras
Edit 1 Cut, copy, paste, and delete elements such as checkers and indicators
View 1 Setwhich elements (toolbars, additional windows, font viewers, error log, etc.)
to display on screen
Camera 1 Add, remove and manage cameras
1 Load and saveimages
1 Setslicelevel
 Replacecamera type
Checker 1 Create, modify and execute image processingroutines
1 Create object shapes
| Create indicators
Spreadsheet 1 ProcessSpreadsheet
Run mode i Start and stop run mode
Window 1 Bring window on screenon top or put in background
T Define window layout
Help 9 Callup online help and view installation information like Vision Q.400version

number, serial number, etc.
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Place the mouse on one of the main menus and click to open the submenu desired. Active
menus are shown in bold face/color, inactive menus are shaded light gray. You may call up
menus only when they are active.

This manual contains a chapter for each main menu item. The respective submenus are
described in detail in the corresponding chapter.

3.3 Standard Tool Bars

Directly under the menu bar there are four standard tool bars on two lines, which you can
hide, move, or replace by your own custom tool bars (see page 165).

When you point your mouse at an icon, a short description of the icon's function, i.e. the tool
tip, appears next to the icon. Atthe same time, the status bar displays a description.

"Standard" tool bar at top left

New application (see page 44)

Openapplication (see page 44)

SaveApplication (see page 45)

SaveApplication under Different Name (see page 46)

Cut selected element

Copy selected element

Paste selected element

Print (see page 50)

<3| (o) 8| o | &<\ 2| O |

Information about Vision Q.400 (see page 514)

"Layout” tool bar at top right

SaveRun Mode Layout (see page 160)

Save Setup Mode Layout (see page 160)

Load Run Mode Layout (see page 160)

[ ) &1 &1

Load Setup Mode Layout (see page 160)

Delete Run Mode Layout (see page 160)

Delete Setup Mode Layout (see page 160)

mi| 5| %

Save CustomUser Layout (see page 79)

Load CustomUserLayout (see page 79)

ResetUserLayoutto Default (see page 79)

Cascade(see page 513)

Tile Windows Vertically (see page 513)

=) 0 i &

Tile Windows Horizontally (see page 513)
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"Application”  tool bar at bottom left

Mo, 0: all Cameras, Sequence Mo, 1 -

rfg; Start/Execute Application (see page 46) rfg-‘,? fgg)w ExecutionGroup Controller (see page
IfFﬁ Stop:Repetitive Start (see page 46) Show Workflow Window (see page 184)

,-_;?ﬂ- Lock grabbing (see page 46) [ Show Log Execution (see page 185)

?IE] Savecurrent camera image (see page 212) El Show SpreadsheetController (see page 169)
[‘EE Loadimage (see page 211) IE Show camera bar (see page 183)

lfﬂ Grab image + execute (see page 211) @ Switch to next camerawindow (see page 513)
l:,"ﬂ Processloaded image (see page 211) . View spreadsheet (see page 169)

iy Executechecker (see page 427) nﬁ:f‘z Show a Monitor Window for the Interfaces

(see page 128)

Ex Gray-value live image (see page 157) €cfm View parallel interface monitor (see page 131)
“ Gray-value memory image (see page 157) @ Font viewer (see page 201)

E Draw only selected checker @ Executiontimes (see page 47)

[ Run mode (see page 511) Error logging window (see page 178)

(] Setupmode (seepage 511) E Execute program(see page 71)

Color selection (see page 51)

List box for selection of execution groups (see page
135)

"Zoom" tool bar at bottom right

Magnifying glass (see page 40) Zoom out (see page 40)

Zoom in selection (see page 40) Customize (see page 40)

Zoom in checker (see page 40) 1:1 view (see page 40)

@ d| o] £
3B E O

Zoomin (see page 40)

*NOTE

The hand tool and the related mouse wheel controlled  functions are only
available when theimage is larger than the main window.

Hand tool (see page 40)
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Settings

3.4 Checker and Shape Bar

The checker bar is situated to the far left. It contains icons to create and edit checkers,
indicators and image adjustment routines. To select a checker type, click the corresponding

icon. The icon meanings, from top to bottom, are listed below:

i
=

m

I,EJ-P

o g g 2 @ B

*NOTE

More icons may appear atthe bottom of the checker

Camera Slice Level (see page 213)
White balance (see page 264)
Exposure Adjustment (EA) (see page 262)

Position and Rotation Adjustment (PRA)
(see page 266)

Object Shape (OS) (see page 276)
Window (WI) (see page 290)
Feature Extraction (FE) (see page 291)

Edge Detection Binary (ED_B) (see page

305)

Edge Detection Gray Value (ED_G) (see

page 313)

A YSE B A HE

!

| ==}
m
Ll

Edge Detection Gray Value Projection
(ED_GP) (see page 320)

Difference (DI) (see page 326)
Contour Matching (CM) (see page 345)

CrossCorrelation Matching (CCM) (see
page 336)

Optical Character Recognition (OCR) (see
page 364)
Code ReaderChecker(CR) (see page 386)

Geometry Point-Point (G_PP)(see page
399)

Geometry Point-Line (G_PL) (see page 401)

Geometry Line-Line (G_LL) (see page 401)

Indicator (see page 410)

installed plug -ins (see page 515).

bar if you have

When you guide your mouse to the icon, the icon description (tool tip) will appear. The
abbreviations (e.g. WI for Windows Checker) shown will help you identify the respective
checker type inthe sequence list and the spreadsheet later.

When you click on a checker icon, a pop-up menu opens up next to it in which you can select
the shape of the checker. After selecting a checker type (e.g. Window Checker), you can
assign the checker area a shape (e.g. a rectangle) by clicking on one of the available icons:
Only the shapes available for the selected checker type are offered for selection.

General checker

Edge-detection checker shapes

shapes

(I Rectangle 4| Rectangle with scanning
direction

o Ellipse/Circle Ej Ellipse/Circle with scanning
direction
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e Polygon \J\ Line with scanning direction

© Doughnut sy Doughnut (segment) with
(segment) scanning direction

Ej Object shape

For the cross-relation and contour matching checker you can set not only shape and size of the
checker, but also of the search area (see page 345). Using edge detection allows you to select the
search direction. Follow the direction of the arrow (see page 310).

If you select "Object Shape" as the check area, a dialog box opens up in which you need to select
the object shape you want to use.

3.5 Status Bar

Messagesin the status bar are aimed to help and support you in your work with Vision Q.400.
It may show one of the following status messages:

i Help on icons and menu options
i Error messages
i Information on the compatibility of the format of a loaded image with the displaying

camera (see page 211)

i Execution group with which the application was last run

1 Zoom factor

i Mouse position

i Pixelwert beim Mauszeiger: bei Grauwertbildern der Grauwert, bei Farbbildern die

Werte des Rot-, Griin- und Blaukanals

il Warnhinweis 10 Tage vor dem Ablauf einer Zeitlizenz
For Help, press F1 Mo, 0: All Cameras, Sequence Mo, 1 100%  %: 257 Y:493 | -
Status Bar

3.6 Function Keys and Shortcuts

You can access some important functions by pressing a function key.

Key Functionality Accessible from
where?
F1 Openthe online help Vision Q.400main
- - : window
F3 Loadsthe nextimage in the demo version
F5 Execute the application
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F6 Stop repetitive start

F7 Readand processimage of the currently active camera
F8 Execute the checker

F9 Switch from live to memory image and vice versa
F10 Jump with the cursor to the menu bar

<Ctrl>+L Switchesto setup mode

<Ctrl>+N Createsa new application

<CtrI>+O Opensan existing application

<Ctrl>+P Prints the current application settings

<CtrI>+R Switchesfrom setup to run mode

<CtrlI>+S Savesthe current application

<Ctrl>+<F6> Switchesto the next cameraimage
<CtrI>+<Alt>+<F12> Opensthe execution log window

<Ctrl> + selectinga
checker shape

Without pressing <Ctrl> you need to click exactly the edge of

the shape or the moving point of the shape.

1 Toselecta checker, you can alsoclick somewhereinside
the checker shape.

9 If the checkeris already selected, clicking the checker
again will let you move the checker.

Double-clickin the
camera window

Activatesthe hand tool so that you can move the image
within the window. With this tool you can seizethe image and
move it with the mouse. A second double-click deactivatesthe
hand tool.

<Ctrl>+ double-clicking Opensthe property window and executesthe checker Sequence

a checker

<Ctrl>+< => Selectsthe first checker in the sequence

<Ctrl>+< ®& Selectsthe last checker in the sequence

<Ctrl> + dragging a The result of this column will be used asa string referencefor | Spreadsheet

spreadsheetrow into the
"String Reference"
column

the corresponding OCRchecker or code reader (without
<Ctrl> the spreadsheetrow will be moved)

<Shift> + selecting a
checkerin the sequence

Selectsthe search area of the checker (without <Shift> the
template area will be selected)

Contour matching
checker

<Ctrl> + dragging a
result value to the field
"X 1Y Position" under
"Position Settings"

Inserts automatically the X and Y coordinates

Indicator

<Shift> + Select a
point of a checker
shape with the left
mouse button

The point is displayed in its “inverse" color and can be edited
with the arrow keys.

Checker shape

<Alt> + Drag a
spreadsheet row into
a formula editor

The name of the spreadsheet row and the column name of the
column where the drag was started are inserted into the
editor. The formula then uses the value of the column.

Spreadsheet
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3.7 Zoom -Functions

The zoom functions offer a range of options for enlarging, reducing or adjusting the image or
segments of it, or moving the zoomed segment around. The maximum reduction when
zooming out is 13%, and the maximum enlargement when zooming in is 1000%.

[el

cRe | oEE O,

Tool bar with zoom functions.

This tool bar includes icons to run eight different functions:

Icon Functionality
(:% Temporarily enlarge a small segment of the image.
e Whenyou have activated this zoom function, the cursor appearsin the form of the selected
Magnifying glass icon
Clickingthe left mouse button zoomsinto the image area underneath the magnifying glass.
You can also move the magnifying glassaround the image by clicking and holding down
the mouse button and dragging the mouse. The magnifying glass zoomremains active as
you do so.
While you are viewing the zoomedimage segment, at the right beneaththe round
magnification window you seethe coordinates of the pixel in the middle of the magnifying
glass areaand the pixel's gray value.
To quit the zoom function, click on the icon again, press<Esc> or click the right mouse
button.
i ) Zoominto a selectedarea

Zoom in selection

Whenyou have activated this zoom function, the cursor appearsin the form of the selected
icon.

Left-clickto setthe start point of the zoom area, then click and drag the mouse to expand
the rectangular zoomed area. The portion of the image inside the rectangle is enlargedas
soon asyou releasethe left mouse button. The function is then automatically deactivated.

&)

Zoom in checker

Enlarge a selected checkershape

With this function you canzoom into a selectedchecker. To do so, click with the mouse on
the checker shape. The image is then enlarged sothat the checkershapefills the main
window. The function is then automatically deactivated.

@

Zoom in

Enlarge the entire image (up to 1000%)

With this function you enlarge the image by zooming into its center point. The function is
automatically deactivated after one zoom.

Youcan also enlarge the image by turning the mouse wheel or by pressingthe <+> key
on the keyboard number pad.

=

Reducethe entire image (down to 13%)
With this function you reducethe size of the image by zooming away from its center point.

Zoom out The function is automatically deactivated after one zoom.
Youcan alsoreduce the image size by turning the mouse wheel or by pressingthe <-> key
on the keyboard number pad.

Adjust the height or width of the image to the size of the main window without distorting
the image itself.

Customize

[11] The image is displayedon a 1:1 scale, meaning one camera pixel correspondsto one pixel
on screen.

1:1 view

4 Movethe image around the main window

Hand tool When you have activated this zoom function, the cursor appearsin the form of the selected

icon. You activate this zoom function by clicking on the icon or by double-clicking inside the
image.
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Whenyou pressand hold down the left mouse button, the hand icon forms a gripping
shapeand you can move the image in the desireddirection by dragging the mouse.

To quit the zoom function, click on the icon again, double-click in the image, press<Esc>
or click the right mouse button.

You can also use the mouse wheelto move the image around:
I To move it horizontally, press<Ctrl> andturn the mouse wheel
 To move it vertically, press<Shift> and turn the mouse wheel

*NOTE

The hand tool and the related mouse wheel controlled  functions are only
available when theimage is larger than the main window.
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Chapter 4
4 Application

4.1 What's an Application?

An application is a checking task with all the associated settings which specify the checking
task in more detail. This includes:

Checker definitions

Camera definitions

Spreadsheet settings

The data transmitted via the interfaces

You can create an application, save it under a name of your choice, print it out, number it or
assign certain properties to it. There are submenus available under Application for all these tasks.

application | Swstem Settings |

(7 Mew Chrl+M
= Cpen... Chrl+O

=A =4 =4 =4

Close
Save Chrl+5

Save fs,..

ey start

5% E D

Properties. ..

Display Colors...

Prink 3

M

Colar Selection...

1 Application1 .naw

E:xit

Application menu
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Basically, an application should include the following steps:

1. Create a new application

Camera selection and settings

Image pre processing and image processing routines (Checker)

Spreadsheet definition (calibration, value ranges, output to interfaces, calculations)
Configure the data transfer via the interface(s)

Comment the application for documentation purposes

o g ok w DN

e

1 The Workflow Window (see page 201) displays the steps required to
configure Vision Q.400 and create an application. By default, the
window is at the left between the checker barandthe main window
with the camera image.

i The properties of aninterface, such asthe baud rate of the serial RS232
port or the signals  transmitted via an interface, are not specific to any
single application. They always apply to all Vision Q.400 applications.

By contrast, the data to be transferred via an interface must  be
configured separately for each application.

4.2 Submenus

The submenus in the Application menu will be described in the following sections.

421 New

You can create a new application with Application - New. With each new application, a
new spreadsheet is created. Any other open application will be closed automatically.

Before you start defining the checkers, you need to assign one or more cameras to the
application. When you create a new application, the dialog box for assigning cameras appears
automatically. You can also use this dialog box to add more cameras later (Camera -
Add/Remove Camera(s)... ).

422  Open

With Application - Open you can open an existing application along with all its accessory
components, such as:

1 Cameraselection and settings

1 Creation of image pre processing and image processing routines (checkers, object
shapes)

1 spreadsheet settings (calibration, value ranges, output to interfaces, calculations)
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1 Application description

When the application your are opening has been created with an older version of the Vision
Q.400 software, Vision Q.400 creates a backup copy of the application. When you are in setup
mode, Vision Q.400 displays a message with the name of the backup copy, unless:

1 You have opened the file via an OLEclient or

1 You have activated the parameter "Activate Run Mode at Startup” on the
"Start Vision Q.400' page under System Settings - Vision Q.400

Settings .
423 Close
With Application - Close you can close an open application along with all its accessory
components.
424  Save
With Application - Save you save an application. If the access to this function is protected

by a password (see page 51), the following window appears:

Yision P400 - Password

This Function is password protected,

Enter password: |

Enter password

Enter the password. If you save a new application for the first time, the standard Windows
dialog for "Save as..." appears. The system gives you a name for the application, which you can
overwrite.

The dialog for "Save as..." also appears if the application is write -protected. You can also save
the application under the previous name if you confirm the overwrite in two queries.

Vision Q.400 fplus]

s

1l The file extension for Vision Q.400and Vision Q.400 [plus] is *.nav.
\Y

47



System Settings

425 Save As

With Application - Save As... you can save a new application under any name. If you
have previously saved the application, you can save an application with Application - Save
As... again under a new name. In doing so, you will create a second copy with another name,
since the application saved previously will remain unchanged under the original name.

The accessto Save As... can be protected by a password (see page 51).

426  Start

*NOTE

*NOTE

With Application - Start you can execute an application in order to test itorto end an
application's interrupt (see next section). This "Start" refers to the complete application;
which may consist of several cameras. Please remember that if you have activated the
execution group function (see page 154), this may influence the way in which an application
is executed.

This function may also be called up with I'|f?p
pressing <F5>.

, the 1sticon in the standard tool bar, or by

When you select Application - Start, the displayed camera image will be
replaced by the current image.

This is especiallyimportant when your PCis configured to start up the image processing system
automatically after being switched on. This may be necessary during setup, when you have
made several test runs with the application and the conveyor belt has moved the test objects
out of the camera range.

Click L)
as usual.

to use the last image saved in the camera’'s memory; and then execute the application

When starting an application via an interface, you use the interface to
specify whether to include a new camera image  or use the last camera
image in the memory. This means that in this case the icon setting (G

(Lock Grabbing) is ignored: Inputs via the interfaces always have a higher
priority  than inputs on the user interface.

427  Stop: Repetitive Start

With Application - Stop Repetitive Start  you can interrupt the repeated start of an
application without exiting run mode. Then you can, for example, modify your production line
and then continue image processing with Application - Start even if the run mode start/stop
is protected with a password that is unknown to you.
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&

i

You may also stop and restart executing the application with ="' or <F6> and or <F5>,

Vision Q.400 [plus]

1 Vision Q.400 [plus] does not support the repeated start mode. For this reason, this icon
is always deactivated in plus version.

428 Properties

With Application - Properties you open the property page of an application. You may also specify
general settings under "General" and enter a comment or description on the "Description" page.

429 Run Mode Settings

On the "Run Mode Settings" property page you specify which data the system will update on-screen during
operation, i.e. in run mode. Here you also selectthe start and processing mode, and define whether the user
interface layout will change during a switch from setup to run mode (and vice versa).

Rl

Run Mode Settings m

Diascription

Graphic Update Exmoution Times Update
|#] Imaga (%3 Mavyer

Checkers €3 Alter i made

[#] Indicatars
Spreadshet

] Diuring run made

Start Mode

1 Maimal slail

) Flepetitive start

3 Repatitive / Automatic start | |

Layoul Swilehing
[ ] Uz i mode |ayout

[] Use zetup made layout

Application properties - "Run Mode Settings" property page
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Fum Mode Settings Run Mode Settings
Descriptics Geaohic Update Eseouton Tmes Update
] nage ® Nwony

7] Chack e ) Mie i paade

] rdcoten Durng non mode

] Sorvmtient

fnee Datie
Ao Moo
8! Nomg slat

Fapetrie 2ar

Repettive / Asonatic €21

Application properties - Plus version property sheet "Run mode settings"”

Graphic update

The parameters in this frame determine the screen display. If you activate the corresponding
options, the system will update the cameraimage, checkers, indicators, or spreadsheet every time
you start an application.

The screen display update is generally quite time-consuming. Please allow extra time for it so
that you have sufficient time left for the execution of your inspection task.

You should test to see how much time you will need for updating the checkers and indicators.
With extremely fast check sequences, you may want to skip screen updates completely.

*NOTE

The settings described above refer to the screen display only. For image
processing and output to interfaces, the system will  always use current
data, even if the screen displays old results.

Execution times update

Execution times are displayed in a separate window (see page 195). You can choose between
no display, or having the times displayed during or after run mode. When you activate "After
run mode” or "During run mode” the execution times window opens automatically during run
mode. If the window is covered by other windows, you can move itto the front by clicking on

the @ icon.

Start mode
The following start modes are available:

Start mode Explanation
Normal start Starts up image processingwith every external start signal (e.g. <F5> or from an
interface)
Repetitive  start Repeatsimage processingfrom the first start signal a.s.a.p. With the 2nd start signal you
stop Vision Q.400, with the 3rd you restart it, etc.
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Repetitive / Starts and repeats image processinga.s.a.p. after you have started run mode. With the
Automatic start 2nd start signal you stop Vision Q.400, with the 3rd you restart it, etc.
Start immediately Only available if you have activated "Repetitive start" or "Repetitive / Automatic start".

By default, Vision Q.400starts image processingas quickly aspossiblewith the start
modes "Repetitive start" and "Repetitive / Automatic start". That means, if you have
selected"Start immediately"”, the nextimage processing task is started as soon asthe
last image processingtaskis finished. However, you alsohave the option of specifying an
interval between the individual image processingtasks. Deactivate "Start immediately"
and enter the interval between the individual starts (in milliseconds) into the field "Start
interval". Vision Q.400will start the individual image processingtasksin this interval.

If the executiontime of an application is longer than the interval specified here, an error
message will be output and the next image processingtask is started. When this happens
for the first time after you have switched to run mode, the error message will also appear
on the screen.

|Vision Q.400 [plus]

Vision Q.400 [plus] only supports the start mode "Run after start signal".

Layout switching
You can configure a custom user interface layout (see page 176) for run and setup mode and
save it with the application.

1 If you want the system to load the run mode layout when you switch to run mode
or change applications within run mode, activate the option "Use run mode
layout"

1 If you want the system to load the setup mode layout when you switch to the
setup mode, activate the option "Use setup mode layout"

*NOTE

If you activate these options without having defined the respective user
interface layouts, the layout load command isignored when you switch
modes, and awarning is written to the error log file.

3.1.1.1 Description

On the "Description" page, you may enter an application name, the staff member's name as
well as a description of the application for documentation purposes. Underneath the
description, you will find the file version history.
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=1 SR -
L R e s cription.
Dascription
Name
Author
Deaseription

1 Print Check ‘
| Panasonic Electic Works [Euops) AG |

| Chacks codes printed on packaging

Craatad with varsion 4,203

Application properties "Description” page

4210 Display Colors

With Application -

Display Colors...

the slice levels according to your needs.

you can adjust the color of the different checkers and

4 -
e * PROCEDURE
A

1. Application -

You will see a complete list of all checkers available and the camera slice level:

Display Colors

Type Color

Checkor Type

Stage | Pick Point] Object] Resun] Shice Lovel| ~

andow Checkes

Ldgs Detaction Binary

Edpe Detection Cray Value

Edge Detection Gray Vakue Projection| **

Fesre Exdrnction

[\fference Chacker

Ceonetry Pord-Fort

Geonetry Pond-Line

Geonatry Lna-Lie

Optical Orr ncter Rucogriion

Cortour Matching

Codks Reacer

| Expoiure Adustiment

Postion a'd Robation Agpstmet

Camers - Sice Level

Column

Explanation

Checker type

Type of checker

Shape

Color of the borders of the checker shape

Pick point

Color of the center, start, and end point of the shape (select the
shape by clicking the pick point)

Object

Color to fill objects found

Result

Color of the crossin the middle of objects found or color of an edge
found

Slice level

Colorto mark the customized slice level
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2. Select ***** of the checker in the list
(e.g. "Pick  Point")

The *****  (asterisks) in the list show the selected color.
3. Click [Change] or double -click on ***+x

The color selection dialog appears.

_ fnmicel fad LR
HMrFEFaEN

ot B Fxtt:123]  Bor 43
't d ®
Ll - Son 160 |  Grig 200

FobeBost ot 120| Bl 213

(oK [Abbaechen [ Farben hinguigen |
4. Click the left mouse button on a basic color oron any of the colors  on
the right

5. Use the arrow on the far right to adjust the color brightness

6. Click [OK]

s

When achecker uses an object shape, the shape is displayed in the pick
point color of the checker when the checker is selected.

4211 Print

With Application - Print you can print the application components listed below to the
printers installed:

1  Checker - Parameter...

prints from the current camera sequence all checker parameters and settings

previously defined for documentation purposes in the checker property page

(Checker - Properties ).

1 Spreadsheet...
prints the current contents of the spreadsheet complete with formulas and objects
for data transfer. This option is active only when you are working in spreadsheet
mode.

1  Checker -Sequence...
prints all checker sequences and the text you entered on the "General" (see page
255) page inthe checker properties. A checker sequence describes the image
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processing routines selected in the order of execution along with the
dependencies as defined. Several checker sequences are only available if you
have activated the execution group controller (see page 152).

Image...
prints the current image along with a description and the date.

Properties...
prints the application properties as well as the general settings for Last Display
Update (see page 44) as configured under Application

4212 Color Selection

Use this dialog to define color cuboids that can be used by all checkers of the application.
Every color cuboid has a unique number within the application. The number is assigned by
Vision Q.400 and cannot be changed. You may assign a user-defined name.

Checker working on the color image can have the number of a color cuboid as a result.

For each selected color cuboid Vision Q.400 displays

9 its uniqgue number within the application
1
its user-defined name (can be edited).
Cobor Sebecinm &
+=3
Mo ok § New eckiCok
l':_«-r.,;,.
Frhn;- ™ -.‘, e |
e 4 0 >

 e—— =

Drapdey coke

its reference color (see property page "Color Selection" of the checker), and

Color selection dialog

The following options are available:

Option Description
Add color Definesa new color cuboid.
Delete color Deletesthe selectedcolor cuboid.
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Show selection

Marks all pixels in the current camera image whose three color values are within the
selected color cuboid. For the display Vision Q.400 usesthe color you have selected
under "Display color".

Reference color

Showsthe reference color of the color cuboid which correspondsto the valuesunder
hue, luminance, and saturation. Youcan use the color button to changethe hue. Click
the button and select a color. The new hue is the value of the selectedcolor. Pleasenote
that the color shown on the button doesnot necessarily correspondto the color usedfor
the new hue, as Vision Q.400usesalso the valuesunder luminance and saturation to
display the color and the luminance and saturation valueswill not be changedif you use
the button. Forfurther information seethe checkerdescription (see page 263).

Pickcolor

Changesthe mouse cursor with the first left mouse click to a magnifying glass so that
you can zoom into the color areain the cameraimage. In the middle of the magnifying
glassyou see crosshairs. With the next left mouse click you select a pixel. Its color values
will be displayed under "Current color". With a right mouse click or by pressing<Enter>
you end picking a color. If you press<Esc>, the selectedcolors will be discarded, i.e. the
color selection remains unchanged.

Pleasenote that here you can selecta color from the complete cameraimage while the
checker-specificcolor selection (see page 257) limits youto the checkershape.

Display color

Colorsusedto mark all pixelsin the current cameraimage whose three color valuesare
within the selectedcolor cuboid. We recommend selecting a color that contrasts with the
reference color.

Undo

Usethis to undo all changessince you last clicked @ or sinceyou last exited the
property window.

*NOTE

Please note thatthe color shown on the button [Reference color] does not
necessarily correspond tothe color used forthe new hue, as Vision Q.400
uses also the values under lumina nce and saturation to display the color
and the luminance and saturation values  will not be changed if you use the

button.

The colors and numbers displayed have the following meaning:

Current Colar

Reference color “:l - [ Fick, Lol ]
Hue: _ L
3

wh@v -@u

Luriinanes:

% | —
Saluration;
1] —

147

T 170

255

183

A

Ll

The box @ next to "Hue" shows the current reference value for the hue. The slider below

shows all the colors of the hue cylinder. The color right in the middle of the slider @
corresponds to the current reference value, i.e. the value inthe box above it. The reference
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value is also related to the relative values (3 displayed to the left and to the right of the
slider. They define a range for the hue value. If the current reference value is for example
203 and the relative values to the left and to the right of the slider are -5 and 23, then all hue
values between 198 and 226 apply. The calculation uses arithmetic modulo 256, which means
that value 256 is the same as value 0.

Using the sliders

You can use the sliders to change the values for hue, luminance, and saturation directly. Click
one of the two triangles that mark the value range to activate the triangle. The triangle
appears filled with black. As long as a triangle is active, you can move it with the mouse or
use the cursor keys to change the value. Use <Shift>+<Tab> to activate the other triangle.

It is possible to change the relative values for the hue by either clicking into the color scale
with the left mouse button (the clicked value will become the new relative value) or by
clicking the color slide with the right mouse button and move it while holding the mouse
button down.

The whole time while you are changing the settings for the color cube, the pixels in the
camera image with a color value within the current color cube values will be highlighted with
the color assigned to the slice level (see page 46). You can set the color for the slice level
either under Application - Display Colors or, with a checker-specific color selection, on
the property page "Display Colors" (see page 275).

4213 License

Use this command to display the license type of the application.
Appikationz-| cweztyp v
Aktuster wmon (400 Lasmmp

Pubet CO0E Lo Qo DENTIFIATION R Qr

WSS ELIOn X X X ' X
Atueier Agpihaturs Lamutyp

Faaet COOEARSTR OcR DOTITIATION nEst Qe

SROPESSIONN, X X X ' X

Magiche Appie Sore < serabowe:

Tt J cxeirszr f o f woemraTon na f Qe
saqc 1
AT
ESSENTIALS
Lo« Asbrachen

Display of the license type of the loaded application

4214 Recent Files

This option shows you a listing of the applications last opened. To open any of these
applications, click onit. You can delete (see page 69) the list of recently used applications by
selecting [Delete recent file list] under System Settings - Vision Q.400 Settings -
Extras .

4215 Exit

With Application - Exit you exit the Vision Q.400 session.
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Chapter 5

5  System Settings

5.1 Password

With System Settings - Password , you can assign a password to Vision Q.400. Once you
have assigned a password to an application, the following functions are protected:

1 Saving application edits (even under another name)
Changing application numbers

Changing Vision Q.400 settings

Starting and stopping the run mode

Saving changes to the interface parameters
Changing settings under "Error Handling"

=A =4 =4 =4 -4

el * PROCEDURE

1. System Settings - Password

Current

Mew password: I:l

Confirm new

If you have not assigned a password yet, proceed to step 3.

2. Ifyou have already  assigned a password for Vision Q.400, enter it
under "Current  Password"

3. Enter your new password under "New Password"
If you make no entry, the accessto Vision Q.400 is not protected.
4. Enter your password again under "Confirm New Password"

5. Click [OK]

57



System Settings

*NOTE

i If you have activated the option "Activate Run Mode at Startup” on the
"Application" page under System Settings - Vision Q.400 Settings, the
system ignores the password when you switch to run mode.

i You must differentiate between capitalized and non -capitalized letters even
as you enter a password.

1 Please note that the Windows password and the password for Vision

i Q.400 are two separate passwords.

i When you use an OLE client to control Vision Q.400, Vision Q.400 ignores

password settings for all functions controlled by the OLE client. If you wish
to protect your application, please implement the password in the OLE client.

5.2 Password Spreadsheet

Use this option to set a password for locking the spreadsheet. If you do not define a
password, the spreadsheet can be locked/unlocked by any user.

A
W * PROCEDURE
- Rl

1. System Settings - Spreadsheet Password...

Current

Mew password;

Confirm new

If you have not assigned a password yet, proceed to step 3.

2. If you have already assigned a password to the spreadsheet, enterit
under "Current  Password"

3. Enter your new password under "New Password"

If you make no entry, the access to locking/unlocking the spreadsheet is not
protected.

4. Enter your password again under "Confirm New Password"

5. Click OK
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=

This password only applies  to locking/unlocking the spreadsheet. The
application is protected by adedicated password (see page 44).

5.3 Log inf/out as a User and User Rights Management

The user rights management function is described in a separate manual. Please contact the
technical support staff if you would like to implement the user rights management.

5.4 Vision Q.400 Settings

With System Settings - Vision Q.400 Settings  you determine the behavior of Vision Q.400
independent of an application, for example how Vision Q.400 should behave on Windows startup
and shutdown. If you have set a password for Vision Q.400, you can only save changes to the
settings if you have entered the password correctly when opening the dialog box.

541 Windows Startup

With these options you can specify whether a Windows user should be automatically logged in
when the computer starts and whether Vision Q.400 should be started automatically. Enter the
credentials of an existing Windows user.

i

1 You should define a password for Windows before you set automatic
start. Depending on the settings in Windows, the password can also be
empty.

1 The password for logging in to Windows is stored unencrypted in the
registry file after these entries! It can therefore be read by anyone who
logs on to the computer.

1 If you are not assigned to a domain, the "Domain name:" input field must
remain empty.

If you have selected the "and Vision Q.400" option, Vision Q.400 will start automatically
alongside Windows as soon as the PC is switched on.
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DA g

_ T
Vision Q.400 settings for automatic start

542 Processor affiliation

On this property page, you specify which CPW Vision Q.400 should use. Vision Q.400 will then only
run on these CPUs Up to 16 CPW are supported. You can also specify which processor a thread
from Vision Q.400 should run on.

e Q.40 Saatin g

Wyt SLantip Process Aftinity
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Specify processor assignment

By default, Vision Q.400 does not run on core 0 if the computer hardware supports this. This core is
therefore marked dark red. All other cores are permitted.

You can assign or prohibit any core to Vision Q.400. Please note, however, that the number of cores
permitted for Vision Q.400 has a significant impact on the performance of Vision Q.400. We
recommend that you contact your technical support if you want to change the assignment of cores

to Vision Q.400.
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Vision Q.400 Threads

Option Description

Use parallel Vision Q.400 offers two image processing cores: the standard core and the parallel
image processing core. If you select the parallel core, the execution time of an application will vary. On
core average, however, it can be faster than if the standard core is used.

The thread list shows which CPU is assigned to which thread as an ideal or fixed processor. It
should be noted that the processors shown here are so-called "logical" processors: not every
logical processor corresponds to a“physical” processor present in the computer. Rather, several
logical processors can share a physical processor. In the list, the processors that share a physical
processor are shown in the same text color.

In the second column of the list, you can change the assignment of a thread to a processor. The
"ideal" processor is used here: whenever possible, the thread is then executed on the assigned
processor. However, the thread can also be executed on a different processor.

* NOTE

Please note, however, that changing the thread assignment also changes the timing
behavior of Vision Q.400. Therefore, contact your technical support if you want to
change the thread assignment.

543 Automatic Startup

Use these options to specify the application that is loaded when Vision Q.400 is started. You can
choose whether or not you want to automatically switch to Run mode after loading the
application. You can also specify when an application should be implicitly saved.

Vision G400 Statup
. Mo
b e O 400 wartan Seing

Load lem sper soAcwion

Lant e b g S5ob e

RERE

Vision Q.400 Settings for applications
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Option Description

None No application is loaded

Show Vision Q.400 start When starting the Q.400, a dialog box (see page 14) is displayed in which you
dialog can choose whether you want to create a new application or open an existing

one.

Load last opened

The last application used is loaded automatically

application

Load following The selected application is loaded automatically when the system starts
application

Activate run mode at Run mode is activated automatically when the application is loaded
startup

544

Interface Exit Options

Use the dialog box "Interface Exit Options" to specify how you want to exit Vision Q.400 and
whether you want Windows to shut down automatically.

Vision Q.400 Settings

Wislon G400 Starkup n
Windows Startup
Interface Exit Options

Erabile B st ia

GigE Wision Cammaras
Timeouts

["] Ethermat intarface [T Sarial intarfaces

TR [T Parallel interl ace [C] OLE interface
Customized Button
Exbras .
Sirulation Yarsian Optian
Shut dawn Oiv¥ee @ Na

Shutdawn modes

5441 Vision Q.400 shutdown settings

You can exit Vision Q.400 via the selected interfaces. If an interface has not been selected,
signals coming from this interface will be ignored and a warning appears in the error log. The
table below lists the options available:

Settings

Description

Enable exit via the following
interfaces

To exit Vision Q.400, you canselectone or more interfaces:
Ethernet interface

Serialinterface

ADS interface

Parallelinterface

OLEinterface

Fieldbus interface

—a —a —= —a -a _a

Shut down

Specifywhether one of the "Shutdown modes" listed below is to be triggered
after you exit Vision Q.400.
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Shut down Windows and turn off

PC

Use this option to shut down Windows and switch off the PC. This feature is
not supported by the Q.400Shardware.

Log out user

The currently logged in user will be logged out.

Restart PC

This option executesan automatic restart of the system including Windows.

545 Event Logging

Vision Q.400 writes entries into the system's event log file. The event log may be helpful in
tracing problems when you are working with Vision Q.400.

o

s * PROCEDURE
G -

1
2.

Start - Control Panel

Select "Administration"

Select "Event Logging"
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Select "Windows Protocols"

Select "Application”
You can sort the view by source and, for example, list all events with Vision Q.400.

Click on the column heading "Source"

Double -click
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on an entry to see details about the logged event

63



System Settings

The event information is kept until you manually delete it.

The table lists the entries that may appear in the event log file.

Event Entry
Start/Stop Vision Q.400 has started.

The Vision Q.400 Demo has started.
Vision Q.400 - Manual exit.

Vision Q.400- Exit by Ethernet interface.
Vision Q.400- Exit by OLE interface.
Vision Q.400- Exit by serial interface.
Vision Q.400 - Exit by parallel interface.
Exit Vision Q.400.

Exit Vision Q.400 Demo.

System shutdown Vision Q.400 hasshut down the computer.

Client services Vision Q.400is started by an OLEclient.
Vision Q.400- Register COMServer.
Vision Q.400 - Unregister COMServer.

Errors Vision Q.400was started twice.
Vision Q.400 Fatal Error: %1.

546 Frame Grabber

This property sheet only appears if you are using a Camera LinkE (see page 208) frame grabber.
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Camera Link: Vision Q.400 frame grabber settings

Under System Settings - Vision Q.400 Settings - Frame Grabber you can set the Camera
Link configuration (see page Error! Text mark not defined.) of the respective frame grabber and the
camera type that is to be connected to the frame grabber (matrix or line camera). In addition,
under "Number of image buffers" you c an specify how many buffers should be created for an
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image. The buffers are used as ring buffers, i.e. the frame grabber writes each captured image into
the next free buffer, starting with buffer 1. When all buffers are full, it starts again with buffer 1. If
you specify "1" for "Number of image buffers", ea ch image capture overwrites the previously
captured image. If you specify "4", the fifth image capture overwrites the first image captured.

If the cameras are triggered by Vision Q.400, it is not necessary to change the default setting for
"Number of image buffers". However, if they are triggered directly by the frame grabber or the
camera itself (i.e. an external trigger), you may need to inc rease the number of image buffers,
namely if you want to record images while Vision Q.400 is still processing a previously recorded
image. However, make sure that the ring buffer is not allowed to "overflow", i.e. an image buffer is
overwritten even though the image contained in it has not yet been processed by Q.400. In this
case, you will receive an error message.

Safe single grab

The "Safe single image capture" option effectively prevents buffer overflows and incorrect
synchronizations in externally triggered cameras. When a test run starts, any images that may still
be present in image buffers are first discarded and then only the next externally triggered image is
accepted and used. This can be used to filter out interference pulses on the trigger line and excess
periodic trigger signals, for example. It is important that the evaluation is started first and only then
the image capture.

Virtual cameras

Seechapter 9.1.5

Camera initialization files

See chapter 9.1.6

*NOTE

1 In order for you to be able to connect acamera toaframe grabber, the
Camera Link configuration and the camera type must match the
settings you have made for the frame grabber under "Vision Q.400
Settings".

1 By default, Vision  Q.400 offers frame grabbers and matrix Camera Link
cameras of the Camera Link configuration "Base". If you wish to use
line -scan cameras or a different Camera Link configuration, please
contact the technical support.
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S4.7

1 If the cameras are  triggered externally, we strongly recommend
synchronise the trigger with the Ready signal from Vision Q.400 to

prevent an overflow
Acquisition option.

GigE Vision Cameras

of the image

buffer

or use the Secure Frame

to

This property page only appears when you are using GigE Vision cameras.

Vizion Q.400 Settings

Wigion @400 Skarkup
Windows Startup

When you start Vision Q.400, the software checks for all cameras accessible via the network board,

Iterce E't Ciptions M, Il Typa

e B 1 THE03 ANFGE30D

Save Settngs B 2 THGEOS ANPGEAD
B o3 THEEH AMPEAIZD

Custamized Butkon

Extras El 4 THGER0 AMPEAIED

Simulation Yersian Bl 5 TGO ANPGRIOCD
Il 6 THG20c AMPGEIZCD

Muirmbiar of Careag g

Rezalition
[E5E%434]
(103247 7E)
(162441 236)
[244842080)
[E5ER430)
[1624x1232)

Cloge the application to snable this pags.

even if the cameras are not located in the subnet of the network board. However, in order for
you to be able to use a camera in Vision Q.400, the camera needs to be in the subnet of the
network board. Camerasthat are not in the subnet of the network board will be listed under

[Not accessible cameras] and can be inserted into the subnet of the network board (see page

44).

In addition, a camera hasto meet the following requirements (apart from being located in the

subnet of the network board):

f
f

The camera must be a matrix camera.

The camera must support the GeniCam parameter "TriggerMode". If it also supports
the parameter value "On", it will always be switched to trigger mode.

It must be possible to set an identifier for the camera (GenlCam parameter

iTrigger Selector ™
"AcquisitionStart" or "ExposureStart”.

wi t h

at

|"FraangStart’o n e

of

Die Bildaufnahme muss per Software ausgeldst werden kénnen (GenlCamParameter

"TriggerSource"="Software").

Die Kamera muss entweder eine feste IP-Adresse verwenden oder sie muss ihre IR
Adresse von einem DHCPServer beziehen kénnen (GenlCamParameter
"GevSupportedIPConfigurationPersistentlP"="1" oder
"GevSupportedIPConfigurationDHCP"="1").

t

he
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*NOTE

A If one of these conditions is not met, you cannot use the camera in Vision
Q.400. In this case the camera will be listed under [Not accessible
cameras].

A You can use all cameras that are in the subnet of the network board and
that meet the conditions listed here in Vision Q.400, even if the cameras
are not supported by Vision Q.400 by default. As Vision Q.400 implements
camera functions (see page 204) and this implementation cannot be
automated for cameras that are not supported by Vision

A Q.400 by default, such cameras will be supported with limitations: It is
only possible to capture images and to set the shutter speed.

A It should be possible to set a unique identifier for the camera (GenlCam
parameter "DeviceUserld"). If the GeniCam parameter "DeviceUserld" is
not supported by the camera, the camera's MAC address serves as a unique
identifier instead. However, it is then no longer possible to easily replace
the identified camera within an application. This is particularly
disadvantageous if you want to use the same application on several
computers.

A In order to be able to set a shutter speed for the camera, it must support
one of the GenlCam parameters "ExposureMode", "ExposureTime" or
"ExposureTimeAbs". The "ExposureMode" parameter must also support the
value "Timed".

Always grab serial

When you activate this options, all cameras designated to capture an image will capture
images serially. This means that the network connection will only have to deal with data from
one camera at a time. However, atthe same time this increasesthe time needed for the
image capture of all cameras, as the times needed by each camera to grab an image will add
up.

If you do not activate the option, image grabbing will be executed almostin parallel. The total
capturing time of all cameras is roughly the time needed by the slowest camera. As all
cameras try to transfer their data at the same time via the network connection, this may
affect the network connection negatively. You can optimize the data transfer via the network
connection with the parameters on the property page "Advanced Settings" under Camera -
Properties .

By default, the option is not activated, i.e. all cameras grab images in parallel to keep the
total time for executing the application as short as possible. The option is not available in the
simulation version as the version does not distinguish between parallel and serial image
capture.

Automati ¢ Bandwidth Adjustment

If automatic bandwidth adjustment is activated, you can set the maximum bandwidth for image
transmission via Ethernet here. The set usable bandwidth is distributed among all cameras
connected to this Ethernet port. If there are disruptions in image transmi ssion, the bandwidth
should be reduced: a reduced bandwidth means that all connected cameras send their image data
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more slowly, thus reducing the likelihood of collisions between image data from different cameras.
The calculated delay value of a camera is displayed as described under Advanced settings.

If automatic bandwidth adjustment is not activated, you can set the delay for the individual cameras
yourself if there are disruptions in image transmission. This is described under Advanced settings.

Number of Image Buffers

Under "Number of buffers" you can specify how many buffers should be created for a camera. The
buffers are used as ring buffers, i.e. the camera writes each captured image into the next free
buffer, starting with buffer 1. When all buffers are full, buffer 1 is used again. If you specify "1" for
"Number of image buffers", each image capture overwrites the previously captured image. If you
specify "4", the fifth image capture overwrites the first captured image.

*NOTE

If the cameras are triggered by Vision Q.400, it is not necessary to change the default setting of
"Number of buffers". However, if they are triggered directly, i.e. by an external trigger, you may
need to increase the number of image buffers. This is the case, for example, if you want to capture
images while Vision Q.400 is still processing a previously captured image. Make sure that the ring
buffer does not "overflow", i.e. an image buffer is overwritten even though the image it contains
has not yet been processed by Vision Q.400. In this case, you will receive an error message.

*NOTE

For GigE Vision cameras, you can  start image capture and application launch
directly from the camera in Run mode. In this case, if you have activated the
"Direct Trigger Mode" option, Vision Q.400 always uses one image buffer and
you cannot set the number of image buffers here.

Virtual cameras

See chapter 9.1.5

Camera initialization files

See chapter 9.1.6

Number of Cameras
This option is available in Simulation Version only. It defines the number of emulated cameras.
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Reset camera configuration

This option is available in Simulation Version only. Here it is possible to define the camera types and
number, which should be emulated. This button resets these settings to Vision Q.400 default
configuration.

54.7.1 Accessible Cameras

The table lists the following items for all cameras accessible by Vision Q.400:

Column title | Description

Number The cameras arenumbered consecutivelyin the order Vision Q.400finds them. As this order
dependson the current network properties, the number of each camera may differ from one
program start to the next. That means that one andthe same camera may have different
numbers in consecutive program starts.

To the left of the cameranumber you seea cameraicon. Camerasthat are not supported by
Vision Q.400 by default are marked with an exclamation mark in a yellow circle. This icon
indicates that there are restrictions for using these camerasin Vision Q.400(see page 44).

IP address Note: This column is not displayed in the simulation version. Containsthe camera's|P address
(see page 44) that can be provided by DHCP serveror entered manually. Alternatively, you can
assignan IP addresswith the option "Force camerainto subnet".

Identifier The cameraidentifier is necessaryfor unambiguous identification of a cameraasit is not
possibleto identify GigEVision camerasby their number or their IP address.

It is possible to change the identifier of a camera, if you do not have an application loaded:
1 Selectthe camera whose identifier you wish to change.
f Clickthe cell "Identifier"

I Enterthe new text

Type As GigE Vision cameras areself-descriptive, the cameratype is always known in the full version
of Vision Q.400. Thisis why you cannot changethe camera type in the full versionof Vision
Q.400. It is possibleto changethe cameratype in the demo version, if you do not have an
application loaded:

1 Selectthe camera whose type you wish to change.
1 Clickthe cell "Type".

9 Selectthe camera type from the drop-down list.

Resolution As GigE Visioncameras areself-descriptive, the resolution is always known in the full version
of Vision Q.400. Thisis why you cannot changethe resolution in the full versionof Vision
Q.400. It is possibleto changethe resolutionin the demo version, if you do not have an
application loaded:

 Selectthe camera whose resolution you wish to change.

 Clickthe cell "Resolution”.

1 Selectthe resolution from the drop-down list.

It is possible to always grab images serially (see page 44).
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5472 Not Accessible Cameras

The [Not accessible cameras] button is only available if you do not have an application loaded
and if Vision Q.400 has found at least one camera that cannot be used by Vision Q.400.

With this button you open a dialog listing all camerasthat are not accessible by Vision Q.400.

*NOTE

In the simulation version, always all cameras are accessible.

The table lists the following items for all cameras NOT accessible by Vision Q.400:

Column title | Description

Number The cameranumber is assignedin the order the camerasare insertedin the list of
non-accessiblecameras.

Note: Atthe top of the list, you find the cameraswhich are not within the subnet of the
network board, i.e. they have the lowest numbers. You can force these camerasinto one of
the subnets (see page 44).

All other camerascannot be usedin Vision Q.400. Yourecognizecamerasthat cannot be used
by the symbol to the left of the camera number: an exclamation mark in a red circle # .

The reasonwhy a cameracurrently cannot be used will be displayedunder "Reason".

IP address Note: This columnis not displayedin the simulation version. It containsthe camera'’s IP
address (see page 44).

Type This column displaysthe camera type.

Asonly the full version of Vision Q.400 may contain not-accessiblecamerasand GigE Vision
cameras are self-describing, the camera type cannot be changed.

Reason This column displays the reasonwhy the camera cannot be usedat the moment.
Note: Der Grund wird immer auf Englisch angegeben ##QV

54.7.3 IP Addresses for GigE Vision Cameras

Depending on whether a camera is accessiblefor Vision Q.400 or not, you need to proceed
differently to set the IP address.

Accessible cameras
When you have not loaded an application, you can select here how the camera gets its IP
address:

4
I ¥ PROCEDURE
o

1. Select the camera for which you wish to set the IP address

2. Select the address field

3. Open the dialog box with [...] button
At the top you see the IP address currently used by Vision Q.400 to access the
camera. This address may be supplied by a DHCP server, can be fixed or
assigned to the camera temporarily by Vision Q.400. The latter is the case when a

70



System Settings

camera has been forced into the subnet of the network board temporarily (see
page 44). In addition, the host IP address that the camera is connected to is
displayed.

Set IP Address ]

Current IR Address:
Nlew IF Address

'f:.‘l lar DHCR srpvir

(I Use parsistant 1P addrass

Persistent 1P address: 192 . 188 . 2 . 5

Parsiskent subrist 233 255 . 255 . 0

OF [ Cancel ]

4. Select the IP address to be used

With "Use DHCP server" the camera gets its IP address from a DHCP server. With
"Use persistent IP address" the IP address is fixed.

5. Enter address for a persistent [P address

The new persistent IP address has to be within the subnet of the network
connection to which the camera is connected. The subnet mask is always
"255.255.255.0" and cannot be changed. To apply the changes, you need to
restart Vision Q.400 and the camera.

Stop Vision Q.400
Disconnect the camera from the power supply

Aftera moment, reconnect the camera to the power supply

© © N O

Restart Vision Q.400

*NOTE

1 If you have changed the IP address settings, you must restart Vision
Q.400. You also need to disconnect the camera from the power supply.

I It is notpossible to accessthe camera right away If you have
disconnected it fromthe power supply and reconnected it. How long
you have to wait before accessis possible depends on the type of
camera, the PC used andthe current network configuration.

Not Accessible Cameras
For cameras that are not located in the subnet of a network board, you can select from where
the camera gets its IP address. It takes two steps to assign the IP address:

1. Before you can have access to the camera, you first need to insert it temporarily into
the subnet of the network board. The camera is assigned an IP address that fits into
the subnet of the network board.

2. Then you can either accept the assigned IP address for the camera or change it as
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described above for accessible cameras.

It is not necessaryto assign an IP addressto a camera in order to use it. It is sufficient to force
the camera temporarily into the subnet of the network board. The camera will remain in the
subnet until it is disconnected from the power supply. Use this procedure when you do not wish to
change the IP settings of the camera permanently.

If you want to insert a camera temporarily into the subnet of a network board, pleas e proceed as
follows:

A .
| -
1-_'5. PROCEDURE

1. Select the camera you wish to insert into the subnet

2. Select the IP address field
3. Open the dialog box with [...] button

Force Camera Into Subnet g|

The selected camera does not belong to the current subnet. To access it,
especially to set a valid IP-address, the camera has to be forced into the
current subret,

If the camera is forced into the current subnet, but a valid IP-address is not
set, the camera can be accessed until it's power is switched off the next time,

(3) The camera is only Forced into the subnet.

(") The camera is Forced inta the subnet, and the IP-address is set.

[ el 4 ] [ Cancel ]

4. Select the insertion mode for the camera

Select "The camera is only forced into the subnet” if you want to insert the
camera into the subnet only temporarily. If you also want to assign an IP
address, select "The camera is forced into the subnet, and the IP-address is set".

5. Exit Vision Q.400 and restart it

i

Vision Q.400 does notinsert cameras automatically intothe subnet ofa
network board in orderto avoid inserting invalid cameras by mistake.

5474 Timeouts

Here you can define which timeouts (in seconds) will be used in Vision Q.400.
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Vision 0,400 Sattings

Yision £, 400 Startup
Windows Startup

Tnterbace Exib SpHons Interfaces
GigE Yision Cameras

Sanal 1/ g FREC
Save Settings
CLl o 2
Custarmized Buttan [LE: el R
Exlras
Simulation Yersion
_ 120
Application changs: ErTe

Vision Q.400 timeout settings

RS232 Interface

When you transfer data or signals to the RS232 interface, the interface has to respond within
the time span entered here. If the transfer is not completed by then, an interface error
occurs. The minimum timeout is five seconds.

*NOTE

The timeout is only used if you have setthe option "Flow Control* to "Hardware"
on the RS232 property page.

OLE interface

When you transfer data, images, or signals to an OLE client, the OLE client has to respond
within the time span entered here. If the transfer is not completed by then, an interface error
occurs. The minimum timeout is five seconds.

*NOTE

1 All data and images have to be transferred in the time  span entered

here. Even if the data transfer is completed earlier, the time saved is
not available  for transferring images.
1 The transfer of data, images, or signals from Vision Q.400 to an OLE

client is synchronous. This means that Vision Q.400 waits for the client
to acknowledge each transfer. This is why timeouts are often caused by
the client not acknowledging  the transfer on time.

Application change

An application change triggered by the interface has to be completed in the time span
entered here. If the application change is not completed by then, an error signal is output. As
it is not possible to terminate the application change, the process will be completed. However,
after the process is complete, the currently loaded application will be closed so that no
application is open in Vision Q.400.

If an error signal is output, the Ready signal remains OFF until a correct application changes
has been performed.
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The timeout is alsovalid ifan OLE client opens anew application in setup
mode. This means that ifthe application cannot be opened inthetime span
entered here, the  (synchronous) command toopen the application returns
an error message. Asit is not possible to terminate the process of opening

the application, the process will be completed.
is complete, the currently loaded application  will
application is open in Vision  Q.400.

However, after the process
be closed so that no

548 Save Settings

When you start Vision Q.400, the system checks whether there is a backup copy. If Vision
Q.400 detects a backup copy, it displays a message asking whether the backup copy should
be loaded. If you select "No", the file will be deleted.

Vision Q,400 Settings

[
!

Vison Q900 Stortup
Windows Startup
Ikerface Edt Opbons

GE Vision Cameras [7] Save the apphcation mpkcity on erteirg the run node
Timeouts
[_ Save the appication mplcity on leaving the un mode

Customaed Eutton O
Extras

Servdaton Versir

Save tha appication mrpkcly on closng i e un mods

[ Auto save spplcation every mendes

(71 Ao save Visior) 3 400 setings 4o e o et

Vision Q.400 security settings

Option Explanation
Save the application When you activate this option, the application is saved whenever you switch
implicitly on  entering the from setup to run mode. This option is deactivated by default.

run mode (see note)

Save the application
implicitly on  leaving the
run mode (see note)

Whenyou activate this option, the application is savedwhenever you switch
from run to setup mode. This option is activated by default.

Save the application
implicity on closing in the
run mode (see note)

Whenyou activate this option, the application is savedwhenit is closedin run
mode. An applicationwill be closedin run mode when you exit Vision Q.400
while you are in run mode or when you change applicationsin run mode. This
option is activated by default.

Auto save application every
n minutes

If you activate this option, Vision Q.400 creates a backup copyin the application
folder every n minutes, with n = figure entered astime interval. The default
setting is 5 minutes and can be increasedin 1-minute steps. This function only
works in setup mode, it is switched off during run mode.

Auto save Vision Q.400
settings to file on exit

If you activate this option, all Vision Q.400 settings savedin the registry will be
exported to the file "autoSaveVision Q.400Settings.reg"when you exit Vision
Q.400. Thefile "autoSaveVision Q.400Settings.reg"is in the installation folder
of Vision Q.400andwill be overwritten if it already exists. Thisoption is
deactivated bBy default.
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(=2 *NOTE

i i\fISIOI‘l QAD0 jpuis] : The backup copy is hamed "~autoSave. nav". To be able
to open the backup copy in Vision Q.400 or Vision Q.400 [plus], rename the
file and change the file extension from . This also prevents Vision Q.400 or
Vision Q.400 [plus] from displaying the query as to whether the backup
copy should be lo aded.

1 If you have activated one of the options  "Save the application implicit ly on
leaving the run mode" or "Save the application implicit ly on closing in the
run mode", but the application is write -protected, the application will not
be overwritten.

549 Customized Button

Use this option to define which program will be executed when you click EI You can enter
any program here.

Vision Q.400 Settings

Wision G400 Skarkup
Windows Startup
Intetface Exit Options

Frogram:
GIGE Yislon Camaras N
Tirmeouts [_]
Save Settings
Parametar:

Extras
Sirnilation Yersion

[ Dizable buttan during Fur Made

Tzt

Configuration dialog box for the customized button

A
(el * PROCEDURE
Nl

1. Under "Program" you enter the program path or

Click [...] to select the path with the explorer

2. Under "Parameter" you can enter program paramete rs, if required

3. Select "Disable Button during Run Mode" if you want to deactivate the button
EI in run mode

4. Use [Test] to check whether the button works as intended
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5410 Extras

This tab contains some additional functions which make it easier to use Vision Q.400.

‘:.’J«:I' ,e:':ig::':-::) g

Windows Startup Extras

Process Affanity

Vision QADO Stectup ] Select color for spreadsneet rsuts |
Intedface Exit Options 2
Gigk Vimon Cameran ] Floset vandow postiors I
Twneouts -
Save Settings 1 Dwclay change secuence dislog agan |
Customized Button -
Gt 1 Daplay Lser tps agan |
Protected Mode !
Simulation Version

Culete mcen fie at |

{ Pepiace comma with decral port on nuneic keypad |

On Sty Vision G 400
[¥] Show camens emuabon selection dalog

Vision Q.400 settings under "Extras” for the full version

- Windows Startup Extras
- Process Affinity

- Vision Q.400 Startup

- Interface Exit Options
- GigE Vision Cameras

Select color for spreadsheet resulis. .. ]

Reset window positions

(
, [
- Timeouts
- Save Settings [ Digplay change sequence dialog again
[
[
[

- Customized Button

- Protected Mode

Delete recent file list

l
l
Display user tips again ]
l
Replace comma with decimal point on numernic keypad ]

On Starting Vision Q400
Show camera type selection dialog

Show force cameras into the subnet dialog

Vision Q.400 Extras settings for the simulation version

Color for results inserted in spreadsheet

Vision Q.400 indicates which checker results on the "Result" page have already been inserted in the
spreadsheet by displaying them with a special background color. Use this option to change the background
color.

S

The selected background  color is a default settingin Vision Q.400 and valid
for all applications.
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When you click this button, the dialog box for selecting a color (see page 39) is displayed.
The default background color appears in the top and bottom right field of the dialog box
under "User-Defined Colors". Select one of these fields if you wish to return to the default
background color.

Reset stored window positions

Both the main screen and the windows displaying the checker properties can be moved and
resized, as desired. When you exit Vision Q.400, the system stores the position of the
windows. In some cases, for example when you change the screen resolution, it is possible
that a window is moved out of the visible area and can no longer be accessed. If this
happens, use this button to return all windows to their default position.

Show change sequence dialog again

If you are using execution groups, it may occur that checkers are displayed in the camera
window which do not belong to the checker sequence currently selected. When you then click
on one of these "non-belonging” checkers in the camera window, the "Change Sequence"
dialog box appears by default, asking whether you want to switch to the sequence to which
the selected checker belongs. You can disable this dialog box. Click the "Show change
sequence dialog again" button to re-enable it.

Show user tips again

There are information dialog boxes in Vision Q.400, which automatically display useful user
tips after the installation, e.g. the dialog box with the information on the currently supported
cameras that appears when you start Vision Q.400. Every information dialog can be
deactivated by selecting "Show information on startup” so that it will not be displayed the
next time. If you selectthis function, all information dialog boxes which you have deactivated
will be displayed again.

Delete recent file list

With this button you delete the list of recently used files. Note that you can only delete the
current list status: When you open or save an application after clicking the "Delete recent file list"
button, it is entered in the list of recent files.

Replace comma with decimal point on numeric keypad

With this button you replace the comma in your keyboard number pad with a decimal point. This
helps you input decimal values on the spreadsheet. When you click the button the label changes
to "Replace decimal point with comma on numeric keypad", enabling you to reset the key
assignment to its original status.

*NOTE

When you have clicked this button you must  exit Vision Q.400 and restart
your computer  for the new setting to take effect.

On Starting Visi  on Q.400 or Rescanning the Cameras
Full version : show camera type

Simulation version: Show camera emulation selection dialog

77



System Settings
With this checkbox it is determined whether the corresponding dialog pops up on next startup of
Vision Q.400.

Full version. Show AForce Cameras into subnet
This checkbox is only visible when using GigE Vision Cameras.

This checkbox determines whether the corresponding dialog pops up on next startup of Vision
Q.400.

s

5411 Simulation Version

(Vision Q400 Settings

Windows Startup Simulation Version
Process Affinity

Digital Camers Emulation
Vision Q400 Startup

(1 Camera Link

Interface Exit Options

GlgE Vislon Cameras ) Camera Link Full

Timeouts

Save Settings ) Gigk Vision

Customized Button Q.CAM Interface

Extras

Protected Mode Analog Camera Emulation

m () Senal Frame Grabber (ANPC 801 D)
(") Parallel Frame Grabber (ANPC 802 D)
Licanse Type
Package [ PROFESSIONAL ”|

This property sheet only appears in the simulation version of Vision Q.400. Here you can select
the camera types that you want to work with in the simulation version. You can also set the
license type of Vision Q.400 that you want to use in your simulation version.

If you want to work with GIigE Vision cameras, select "GigE Vision".

If you want to work with custom cameras that are implemented in Vision Q.400 using the
Q.CAM interface plugins, select "Q.CAM".

If you want to work with Camera Link cameras , select "Camera Link Marathon".

Under License type, you set whether the Vision Q.400 Standard Version or Vision Q.400 [plus]
Version should be emulated. To do this, select either "Vision Q.400" or "Vision Q.400 [plus]". If
you have selected "Vision Q.400 [plus]", you can select the maximum number of projects "Vision
Q.400 [plus]" can process at the same time under "Number of projects”.

78



System Settings

Furthermore, under License type, you set the license model that your Vision Q.400 simulation
version should currently use. To do this, select the corresponding package and module in the
"Packages" and "Modules" list boxes.

*NOTE

9 The simulation version supports all cameras that are also supported by the full
version. You can add additional cameras using initialization files

1 From version 10, Vision Q.400 supports a new Camera -Link frame grabber
hardware. Applications that use Camera -Link cameras can still be used.

1 If you have changed the settings of the simulation version, you must restart
Vision Q.400, unless you have only changed the camera type that you want to
emulate. In this case, it is sufficient to rescan the cameras.

5.5 Save Settingsto File

When you select this command, a dialog box opens up in which you can assign a file name.
Then all settings not specific to an application but globally applicable throughout the Vision P400
system are saved to a file of type *.reg.

The following settings are saved:

the settings for the Vision P400 interfaces;

the settings for the Frame Grabber, in particular the connected cameras;
the settings for Vision P400 error handling;

the settings for Vision P400 timeoults;

the settings to start and end Vision P400 and to activate and quit run mode, such
as the name of the application to be loaded when Vision P400 starts up,

=A =4 4 -4 -4

1 the assignment of application names to the application numbers used on an
interface-controlled application change; and

1  Vision P400 internal settings.
With this function you can easily transfer the Vision P400 settings to a different computer by

copying the file to the target computer and loading it there by way of the "Restore Settings
from File" command.

*NOTE

You cannot edit the *.reg file youcreate by way ofthe "Save Settings to
File" command, soasto prevent important Vision P400 settings from being
unintentionally discarded and Vision =~ P400 from being prevented from
running correctly when  you read in the file.
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5.6 Restore Settings from File

When you select this command, a dialog box opens up in which you can select a file of type
*reg (see page 44). Infiles of this type all settings are stored which are not application-specific
but globally applicable throughout the Vision Q.400 system.

i

1 When you run the "Restore Settings from" command, the settings stored
in this file overwrite the current Vision  Q.400 settings on the computer
on which you are running  the command.

1 When you run the "Restore Settings from File" command, Vision Q.400 is
automatically  terminated and you must restart the program.

5.7 Error handling

5.8 Logging

The Logging dialog is used to write the program execution steps into a log file while Vision Q.400
is running. This logging information can be used to analyze any malfunctions in Vision Q.400 in
collaboration with Technical Support. Logging should be deactivated during normal operation.

Logon TN © 5

Bereich

Base ] GuI ]
Schnittstellen [ Faal [l
Handles [ Sync [
Einstellungen

[7| Logge Thread Informationen

Zeilenanzahl: 4036

[ OK | L Abbrechen [

You can also open the logging dialog using the key combinations <CrtI><Alt>L or
<Crtl><Alt>F12.

5.9 Error handling

In Vision Q.400, there are different types of errors (see page 563). The settings in the menu
Error Handling are only valid for warnings.

You will receive awarning if a calculation error occurs in the spreadsheet or when
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executing individual checkers . The calculation of a checker fails, for example, if the
dependencies could not be established or if an algorithm did not find any objects for
evaluation. A spreadsheet calculation error occurs, for example, if the system tries to divide a
result by zero.

As a rule, warnings do not influence the operation of the system, apart from the time needed
to write the warning into the file "error.txt" and into the "Error Logging" window (this option
can be switched off in run mode). In the "Error Logging" window (see page 194) you can see
all warnings displayed while the program is running. You can only view the file "error.txt"
after you have exited the program.

If the number of warnings exceeds a user-definable limit, you can configure an appropriate
message that will appear on your screen.

In Error Handling - Error Handling you define Vision Q.400's response to errors of the
type warning. The access to this function can be protected by a password (see page 44).

Error Handling

Global Settings

Maxirnurm File size: 800 kB
Write to error file:
(O} 1

O Continuousky enkries

Fun Mode Settings For Warnings

Write to error log

show notification dislog after | 20 5 entries

"Error Handling” dialog box

5901 Global Settings

The error file "error.txt" is not created new every time Vision Q.400 starts up; the existing file
is opened and new entries are appended at the end. To prevent the error file from becoming
too large, use "Maximal File Size" to limit the size of the file. Every time it starts up, Vision
Q.400 checks whether the size of the error file has exceeded the permitted maximum. If the
error file has exceeded the permitted maximum size, Vision Q.400 creates a maximum of one
copy of the error file "error.txt" under the name "error.txt.bak" (if a file with this name already
exists it is overwritten) and deletes the content of the "error.txt" file.

You can also specify when error entries are written to the error file "error.txt" (see page 44). If you
select "Buffered”, warnings are not written to the file directly, but are stored in a buffer in the
memory. The size of the buffer is defined by the figure selected in the right field. When you leave
Vision Q.400, the system writes the contents of the buffer into the error file "error.txt".
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When you select "Continuously", all warnings are directly written into the error file. The number of
entries is limited by the figure selected in the input box at the right.

i

1 If unexpected (see page 558) or fatal errors (see page  558) occur, the system
automatically  uses "Continuous” mode, meaning all such errors are written
immediately  to the error file. In this case, possible limits set for the file  size
will be ignored.

1 Writing into the error file influences the time response of your
application. We therefore recommend that you use the setting
"Buffered".

592 Run Mode Settings for Warnings

In run mode there are two additional possibilities to deal with warnings:

If you activate the parameter "Write to Error Log" with a mouse click, the system will write warnings
not only into the file "error.txt", but also into the "Error Logging" window of the application. This
setting is only valid for run mode. In setup mode, all warnings are always displayedin the "Error
Logging” window. You can empty the error log with Error Handling - Clear Error Log or the
<Del> key.

With "Show Notification Dialog after <n> Entries" you define a limit for warnings. If the number of
warnings reaches this limit, a window appears with an appropriate message. This setting is only
valid for run mode. In setup mode, there is no notification window.

In the example below, the maximal number of warnings to ignore has been set to "20".

User Information P§|

Messages Overflow

20 new message(s). For details look in the error log or in the error text
file.

Ignore warnings (limit)

This configuration option is useful during the installation phase. It makesit easier to find problems
that occur only sporadically while the system is in operation.

593 Error File "error.txt"

In the installation folder (e.g. Inthe installation folder (e.g. C:\Program Files QVITEGVision
Q.400 <Q.400_VersionNumber>) you will find the "error.txt" file. This file contains error
descriptions (see page 561) which help you to analyze the errors that have occurred.

Every time the program starts up a new section with the current date and time is created at
the end of the file. Each error or warning is written in a new line.
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P error.txt - Editor
Datei Besrbeiten Format  dnsick 7

[MCIDNChecker cpp: 12159) ~

5 2009:08-22 15: 3259 612 Emor. (Waming BASE] The following condition has
been violated in the user-defined checker DLL "CWProgram FilesiPanasonic-EW
Wisionvision P400 Derno 4 NSimpleUdsDIC uds™ “LideHelpers dll not found™.
Emor mumbser: {magor: 0; minor O (ACIDNChecker cpp: 1219)

& 2009:08-22 15:33400_B4B Emor. (Waming FIGAL) Inconsistent data structure
[major fadurel. The requesied camera type "ANPCE310 B36x480)" is not
supported by this FGAL (Emor Mo 10) Eror nurber: {meajor: 6085, minoe 10)
[MClBoand.cppe 1557)

¥ 2H0E-22 15:33401.336 Emor: (Waming GLUI) The camera "ANPCE3ND
6364800 is nof supparted by your current configuratione Ermor number. (major. O;
minor: O [appdoc.cpp: 355)

3 2009-08-22 15:52-40 670 Emor. (Waming BASE] Execution of FE[1;1] has
failed; Emor: not yet executed.  Emor number: [major: 65141, mmor: O
[MCIChecker cope 1804)

—— 20090922 16:07 04 — -

Extract from an "error.txt" file

594 Clear Error Log

This option deletes the entries in the error log. You can protect this option with a password to
prevent the error log from being deleted by mistake.

s

This option does not delete entries in the error file “error.txt".

5.10 Application Numbers

With System Settings - Application Numbers  you can number any application saved. Initially,
Vision Q.400 assignsthe numbers automatically every time you add a new application to the list. If
you want to change the application numbers and your Vision Q.400 systemis password-protected,
you will be required to enter the password. To display the application numbers, however, the
password is not required. You use the application numbers (see page 44) to switch (see page 44)
from one application to the next.

i

The time required for an application switch depends on the size of the applications.
This means that, depending on the number of cameras and checkers, as well as on
the display settings, the time required for an application switch may vary. If your
application is time  -critical, w e recommend doing test runs to determine the time
required for switching applications.
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Applications and their Assigned Application Numbers

tmbet | Paratlel 10 Bits | Appilication | e ]
1 00000000 | C-Progeam FRes OVITECT/ieon G400 || =
1 DAppRcatons\Contour_Matcher ey | |
2 0000 Co01 C Program Fles GVITECOAson Q400 | |
1 DAApphcatons amers_Link nav _I
3 00000010 C'¥rogram F VITECHimon Q400 | |
1 MYApphcatonstetal_bots nay __}
< 0000 0011 C.Program Fles v |
1 D\Apoicatons OOz . -]

Numbering applications

You can overwrite the existing application number with a new number. Click in the column
labeled "Number" and type in a new number. The table will be updated when you move the

cursor out of the cell.

s

If you enter a number already assigned to another application,
Q.400 will not accept the change.

Vision

You insert an application by clicking [Add]. Depending on whether you have selected a row
when you add an application, Vision Q.400 inserts the application below the selected row or

at the beginning of the list. Delete an assigned application number by selecting

the

corresponding row and clicking [Remove]. Alternatively, press <Del> or Backspace.

To change the application assigned to a number, click [...] and select an application in the

dialog box.

The column "Parallel /0 Bits" (see page 44) shows the bit pattern required by the parallel

interface to enable switching to the application with this number.

i

1 The PI/O bitpattern is always the application number minus 1, e.g. for

application number 1theP 1/O bit patternis 0000 0000.

1 Youcanassign application numbers upto9999. However, changing to

an application  with an application number exceeding 256 is only

possible via the Ethernet, serial, or OLE interface.
5.11 Action
Under System Settings - Action you can set the ring buffer size for camera images that

are to be saved when the Action is triggered. The standard setting is 12 images and applies

to all Actions. The dialog box is password-protected.
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Action Settings

Ring buffer size: 12

Cancel

Action settings. Ring buffer size

i

Please make sure that the ring buffer size is not too large. Vision Q.400 reserves
memory space depending on the ring buffer size set here and the current image
sizes in the application. If the ring buffer's share of the total available memory
space is too large, running an application can take significantly longer or, in the
worst case, there may not be enough memory space available for the selected ring
buffer size.

5.12 User Interface Layout

In Vision Q.400 you can customize the appearance of your user interface in layouts. In this, a
distinction is made between

1 layouts with non-application-specific settings which are used when no application,
or no layout saved in the application, is loaded, and

1 layouts with application-specific settings which are saved with the respective

application.
Name Layout type Which data are stored in Icons and commands in
it? Vision Q.400
User non-application-spe | Position and appearanceof Savewith =
interface cific menu bar o
layout (see 1 Position and appearanceof tool | Load with
page 44) bars i
1 Posi d ‘ Delete with
osition and appearanceo )
dockable windp(fws System Settings - User Interface
Layout - Save as/Load/Reset User
Layout
Start layout application-specific [  Position and appearanceof Automatically configured and saved
(seepage dockable windows (see page 176) by Vision Q.400
176) 1 Positionand size of camera
windows
I Position and size of spreadsheet
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Setup mode application-specific [ Position and appearanceof Save with IE]

layout (see menu bar ]

page 176) 1 Position and appearanceof tool | Load with
bars

Deletewith %

View - Application Layouts -
Save/Load/Delete Setup Mode Layout

1 Position and appearanceof
dockable windows

1 Positionand size of camera
windows

I Position and size of spreadsheet

Run mode application-specific [ Position and appearanceof Save with IE]

layout (see menu bar =

page 176) {1 Position and appearanceof tool | Load with
bars

Deletewith ~#

View - ApplicationLayouts -
Save/Load/Delete Setup Mode Layout

1 Position and appearanceof
dockable windows

1 Positionand size of camera
windows

| Position and size of spreadsheet

With "User Interface Layout" you define independently of the specific application  how the
Vision Q.400 user interface isto look when no application, or no layout saved in the
application, is loaded.

When you select System Settings - User Interface Layout - Save as User Layout or

click the icon "B, the current appearance and position of the tool bars, the menu bar and the
dockable windows is saved (see page 181). The position and size of the camera windows and
of the spreadsheet are not saved, because those settings are application -specific , and are saved
along with the application.

With System Settings - User Interface Layout - Reset to Default Layout  or by clicking
the icon ' you can restore the Vision Q.400 default settings at any time.

*NOTE

1 Whenever you have changed the layout of the user interface, you must save
your changes explicitly by choosing System Settings- User Interface Layout - Save
as User Layout otherwise they will be lost the next time Vision Q.400 starts up.

1 Whenyouhave selected System Settings- User Interface Layout- Resetto Default Layout,

you must restart Vision Q.400 for the default setting to be applied.

1 When an application isloaded, the settings made here are normally
overwritten by one of the layouts stored in the application. Whether this
happens, and with which layout from the application, depends on the
application settings (see page 176).

5.13 Interfaces

Vision Q.400 supports the following interfaces:

Ethernet interface (see page 44)

Serial interface (see page 44) (that is, via RS232)
Parallel interface (see page 44)

OLE (see page 44)

=A =4 -4 =4
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1 ADS (see page 44)
1 Fieldbus (see page 130)
I Camera(no sending of data and signals)

All settings you make under Interfaces are globally applicable to every application you have
loaded. To be able to continue using your interface settings in the next session, you must
save them when you exit Vision Q.400. If you have defined a password under System
Settings - Password , the interface settings are password- protected (see page 44).

Onthe i nt er preperty papes you select whether the interface will be used (all except
OLE). A checkmark means that the interface has been activated.

Vision Q.400 automatically recognizes available interfaces. For example, if you have
connected the mouse to the serial interface COM2, Vision Q.400 suggests COM1 asthe
available interface for serial data transfer.

Unicode

Starting with version 9.0, Vision Q.400 uses Utf16 (known as Unicode in Microsoft parlance)
internally for text encoding for character strings. Therefore, if character strings are to be
transmitted via an interface, each individual interface must be considered to deter mine
whether it can handle Utf16 or whether the text encodings Utf8 or ANSI must be used for
data transmission. Therefore, if an interface cannot handle Utf16, the character strings must
be converted from Utf16 to Utf8 or ANSI (when sending) and from Utf8 or ANSI to Utf16
(when receiving). If an interface cannot handle either Utf16 or Utf8, you must keep in mind,
especially when sending, that not all characters contained in a character string may be
transmitted correctly.

For each interface, it is specified which text encodings it can handle.

Sending signals
Vision Q.400 sends the following signals:

Signal Meaning

RENd REnd(read end) signifies that all images required for the current execution of the application
have beenread in. This means that the next images can be captured or the next objects can
be placed before the cameralens.

PCReady Indicates that Vision Q.400is ready to executethe applicationagain i that is, a new start
signal will be accepted.

PCDataReady Indicates that the current results are available.

Application Sends a signal when the application has beenchanged successfully.

change

completed

Start lost Signals that a start signal was sent to Vision Q.400 before the PCReadysignalwas issued and

that the start signal hasbeenignored. With the parallel interface, the signal "Byte Overflow"
can be transferred instead.

Setup / run Indicates that Vision Q.400 has switched to setup or run mode, respectively.
mode
Error Indicates that an error has occurred.
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Execution Indicates that an error (see page 563) has occurred during calculations on the spreadsheet.
result error The user-definable one-digit error code that you define in the dialog box "ASCII Settings"
([Settings...] button) is always transmitted.

Action error Alwayssent, as defined on the "General" tab of the "Actions" property page (see page 513).

The following signals will be sent as well:

Signal Meaning
REnd OFF Indicates that not all images required for the current execution of the application have been
read in.

PCReady OFF Vision Q.400is ignoring all input commands, becausethe systemis busy. This signal will be
sent if you have activated the PCReadysignalon the interface's property page.

PCDataReady Indicates that the data from the previous execution are no longer valid. This signal is sent if
OFF you have selected PCDataReady.

*NOTE

Not all signals are available for all interfaces. Refer to the description of an
interface to find out which signals it can send. Select the signals to be sent by

mouse -click.

Transfer sequence of data

The transfer sequence depends on the order in which you have assigned spreadsheetresults to the interface,
i.e. either by drag & drop or via the context menu. If you use drag & drop to select spreadsheet data for output
to the serial interface, for example, the selected spreadsheetcell will be marked in the color code you have
defined for the interface. The data are transmitted automatically after the application has been executed. You
can change the transfer sequencein the "Objects for Data Transfer" (see page 529) window.

Open the "Objects for Data Transfer" dialog window with the sequence, for example for the Ethernet interface,

=}

o
==
with a click on the Ethernet symbol [et=m=ztio to the left of the spreadsheet.

The image processing flow diagram (see page 11) shows that values are output after the spreadsheet has been
processed. For every interface, the values for "Signals to be Sent" are output together with the selected
spreadsheet entries.

*NOTE

During communication via the interfaces, interface errors can occur inrun
mode. You can resolve interface errors (see page 560) without exiting
Vision Q.400.
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5131 Ethernet

Vision Q.400 supports Ethernet 1/0O communication using the Internet Protocol (IP), with
Transmission Control Protocol (TCP) or User Datagram Protocol (UDP) transport layers.

*NOTE

Vision Q.400 currently supports only one connection at the same time .

The modes of operation are listed in the table below. The mode of choice will partly depend
on the capabilities of the connected unit.

Interfaces

\Vision Q.400 [plus]

With Vision Q.400 [plus], not only one set of output signals is
sufficient, but each project needs its own. Therefore, the number of
the project to which it belongs is sent together with each output
signal. The exact appearance of these output signals, which are
extended compared to the standard edition, is described separately
for each interface.

However, there is the case  that an output signal cannot be assigned
to a project, e.g. the output signal "Start/Stop Run Mode". In this

0is sent for an extended output signal. The
same applies to the output signal "Start ignored" if the start signal
cannot be assigned to a project, e.g. because the sequence number
that was given to the input signal "Start" does not exist.

case, project number

5132 General settings

Symbol

Short description

Explanation

—a

stay open

The icon is already clicked by default when opening the property sheet. It allows to
open a second checker property sheet from which you can drag and drop results from
one checker into the property sheet of the other. This is useful, for example, if you
need the coordinates from an edge detection checker for a position correction
checker.

Make translucent

If the property windows hide the camera image but you still want to see it, select this
icon to make the checker property windows translucent.

il

Apply

Use this icon to confirm any changes you have made on a property sheet and apply
them to the checker.
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c',"o Cut selection With the standard icons, and you can cut previously marked results, parameters, etc.,
copy them to the clipboard and paste them elsewhere.
Copy selection

Paste from clipboard

Hh Use interface settings When an application is saved, Vision Q.400 saves the settings of its interfaces in it.

saved in the application This makes it easy to transfer the settings of the individual interfaces from one

computer to another using an application.

However, when an application is loaded, the interface settings are not loaded
automatically: to load them, use the symbol (see note).

] Undo Use this symbol to undo the last change to a checker parameter (see note).
] Restore Use this symbol to restore the last undone change (see note).
& Enter password If a password has been set for Vision Q.400, enter the password here; otherwise, you
can change interface settings on the properties page, but not save them.
If the password must be entered, a message appears on the properties page.
& Invalidate entered The password was entered correctly. Use this symbol to invalidate it for the interface
password settings, i.e. if changes to the settings of an interface can no longer be saved (see

important note).

If no password has been set for Vision Q.400, this symbol is grayed out.

*NOTE

91 If an application has been saved with a Vision Q.400 version older than 10, it

does not contain the settings for the individual interfaces. The symbol s
therefore grayed out.

1 If you leave the properties page of an interface or press Apply, any changed
settings for the interface are transferred to it.

It is strongly recommended that you invalidate the password with the symbol

after you have made all the necessary interface settings. Otherwise, an
unauthorized person can  change them: Vision Q.400 only invalidates a password
set for the interface settings when it is closed.

5133 Ethernet

Mode

Description

Client (TCP)

Vision Q.400acts as a TCPclient and makes a connectionto a TCPserverfor sendingand
receiving data.

Server (TCP)

Vision Q.400 acts as a TCPserver and respondsto a connection request from a TCP client for
sending and receivingdata. Note that the Vision Q.400server currently supports asingle
connected client at any one time.
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Peer (UDP)

Vision Q.400 sendsand receivesdata from a user-defined peer. UDPis a connectionless
mode of operation and is faster than TCP.

Open the properties page shown below by selecting System Settings -
I/0...

- Ethernet

opertes
L
Ethernet 1/0
Sanw /O
Parael 1O
o1 4

Interfaces

[ se Ememet VT

ot atons Protocodl

ASCH v Selings
yorad to be Ser
[T REn [ 2ppl change completed
[ PCReady
[ PCDalaReady
[V Graet Jost
Terminatot for Dala Tranemission Tecninater for Dats Pacaphion
Camage Retun N Camage Retum v
Seling
‘ -~ Chent connection
M Cary P
ooy Server[TCP1 M1 amemet trmscud fe
Local host 15811826 237 Liv| Localpat 90

Property page of Ethernet interface in ASCII protocol mode

Use Ethernet

interface

When the check box "Use Ethernet interface" is deselected, Vision Q.400 does not use the

Ethernet interface. You can configure data for transfer to the Ethernet interface, but Vision

Q.400 will not send data or signals when in run mode.

Settings
Feature Settings
Mode Client (TCP), Server (TCP), Peer (UDP)

Client connect

Specifieshow long Vision Q.400waits during program startup for a TCPclient to requesta

timeout (s) connection before issuing an error message. The default is 2 seconds. Valuesbetween 1 and
3600 secondsare allowed.

Local Host Lists the available IP addressesand the associatedMedia AccessControl (MAC)addresses.
The IP addressis automatically determined from the MACaddress.

Local Port Specifiesthe Local Port number at the specified host address.

The default port number is 9094. Valuesbetween 1 and 32767 are allowed. In client mode,
the Local Port number is not required since the systemautomatically selectsa port.
Avoid using a port number below 1025, since these are generally reserved for system
services.

The port number used here should be known to the connecting unit, i.e. the client or peer.

Remote Host

Specifies the remote host address in client and peer mode. This can be definedin the dot
format, or asa PC name.

For the sake of convenience, the local addressesare available for selection.

Remote Port

In Clientand Peermodes, this specifiesthe connected host's port number. The default
port number is 9094. Values betweenl and 32767 are allowed.
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5.14 Serial

/0

Vision Q.400 supports serial I/O communication via RS232.

Choose System Settings -

page:

Bl

&

Ethernet 1/0
Sarial O
Parael [fO
ar

PRI
tetcavead et

[¥] Use Senat VD
ot atons Protocol

ASCH v

yigrad to be Sem
[ RE

[« PCReady

[¥] PCDataReady
[3 Geast Jost

Terminsto

Line Faad

or Dala Tranemisson

N

Seling

£COM pot CoM1 v

faud rate

v
Data bes g -

Dietare Communicaton: For

Interfaces

- Serial

Selings

l: ool change completed

Termnator lor Data Recapton

Camage Retun

Parity No
Stop bits 1

Flow cortrol None

I/0...

to open the following property

Property page of serial interface in ASCII/protocol mode

Use serial I/O

When the check box "Use Serial /0" is deselected, Vision Q.400 does not use the serial

interface. You can configure data for transfer to the serial interface, but Vision Q.400 will not
send data or signals when in run mode.

*NOTE

When you have changed
restart Vision

Communication

Protocol

the setting for this
Q.400 in order for the changes totake effect.

See "Communication Protocol (see page 44)".

Settings

The baud rate setting will depend on the PChardware.

option, you must exit and

Feature Settings

Baud rate 75; 110; 134.5; 150; 300; 600; 1200; 1800; 2400; 4800; 7200;
9600; 14400; 19200; 38400; 56K; 57600; 115200

Data bits 5;6;7;8

92



System Settings

Parity No, Odd, Even

Stop hits 1;15;2

Flow control Select
1 "None"if youare not defining a handshake.
T "Xon/Xoff" if the handshakeis defined via the software.
1 "Hardware"if the handshakeis performed by wiring.

514.1.1 Pin Assignment and Pin Connection

The following sections explain how to connect the Imagechecker correctly to an external
device depending on the settings of the "Handshake" parameter. The Imagechecker has a

9-pin male connector.

Q
[~
DeD 10
Os
RxD 20
O7
TxD 30
Os
DTR 40
O9
GND 650)
.
)

Pin aséignment of the 9-pin male RS232port on the Imagechecker

Parameter "Flow Control"

DSR

RTS

CTS

RI

= None

The figure below illustrates how to use a Sub-D plug to make a simple three-wire connection

between the Imagechecker and an external device.

Most simple connection via the serial interface
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Parameter "Flow Control" = Xon / Xoff

To improve the data transfer, a three-wire-connection is often used together with the XON/XOFF
protocol. When the receiver is ready to accept data, it sends the signal XON (this usually
correspondsto code DC1= ASCII code 11h). As long as the receiver is still busy processing data, it
sends the signal XOFF (code DC3 = ASCII code 13h). Please note that this connection method
only works when you set the parameter "Flow Control" to "Xon / Xoff" and when the external
device actively supports the XON/XOFF protocol.

Parameter "Flow Control" = Hardware

Another way to improve the data transfer is to set the devicesto perform a hardware handshake.
This does not only mean a connection of data lines (depending on the configuration the lines are
crossed or not), but also to connect the pins RTSand CTS.CTS (CLEARTO SEND)is used by the
external device to indicate that it is ready to receive data. Usually the external device sends this
signal as a reaction to receiving the signal REQUESTTO SENDfrom the Q.400. Data transfer only
takes place when both RTSand CTSare active (low).

e

Imagechecker External davica

_ B TO
— ~————+—RD
! _—— RTS8
- T —cT8
DSR
DTR

Wi
|

g 3§38
L

Connection with handshake

*NOTE

The hardware handshake uses thetimeouts yousetin the Vision Q.400
settings on the "Timeouts (see page 44) property page. If  you are using
MEWTOCOL as the communication protocol, the Handshake timeout and
the MEWTOCOL timeout are added together.
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5.15 Communication Protocol

Vision Q.400 uses communication protocols for data and signals that are processed by
Ethernet and serial I/O interfaces. Every interface has its own protocol settings, which can be
configured on the respective property pages.

Settings option "Communicat ion Protocol"
Here you specify the communication protocol that Vision Q.400 will use for the data and
signals. The following protocols are supported:

Protocol PLC Type
ASClII (see page 44) All PLCtypes that support this protocol
MEWTOCOI(see page 44) FP seriesfrom PanasonicElectric Works

Depending on the communication protocol you have selected, the options on the property
page of the serial interface and in the dialog box opened by the [Settings...] button will vary.

Terminator for Data Sending

Every time Vision Q.400 sends data to an external device, the terminator will be added at the
end of the data package. In the "MEWTOCOL" communication protocol this option cannot be
changed, and is set as "CR" (Carriage Return).

Terminator for Data Reception

The terminator for receiving data is required whenever external devices send data to Vision
Q.400. Here you set the code indicating that signal transmission is complete and that this is
the end of the data transfer. If there is no terminator, Vision Q.400 cannot interpret the
signals it has received. Inthe "MEWTOCOL"communication protocol this option cannot be
changed, and is set as "CR" (Carriage Return).

515.1.1 ASCIl Communication Protocol

If you select "ASCII" under "Communication Protocol," the property page for the serial or the
Ethernet interface is displayed.

Settings
If you choose [Settings] a dialog box opens up.

ASCH-Einstelhungen

Daterausgabe mit Lbersdnft
Fetder codeavichen:
Datenibermitfung

Stinggaton sk UHS sendon

[ oK Aobrachen

Here, you can set the data header and a flag to mark data errors.

The following options are available:
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Option Description
Data output with User-definable one-digit code that precedesspreadsheetdata in the data packagesto
header send

Error code character

User-definable one-digit error code that is usedfor errors (see page 604) occurring
during the spreadsheet calculation

Send string data as
utf8

By default, the ASCIlI communication protocol transmits character strings in ANSI
format. To transmit character strings i
here.

Signals to be sent

Here you define which signals are to be transmitted. In the "ASCII" communication protocol
the following signals are available:

Signal Activate sending on the property page?
REnd Yes

PCReady Yes

PCDataReady Yes

Start lost Yes

Application change Yes

completed

Setup/Run -Mode Yes

Error

Is always sent automatically

Execution result error

Indicates that an error (see page 563) has occurredduring calculations onthe
spreadsheet, or that the checkerwhose result is to be transmitted could not be
executed or calculated.

An execution error can also occur when the value range of the data type selected for
the result transmission is insufficient, e.g. if a result with the data type INTEGER is to
be transmitted, but the result value exceedsthe valid range for integers. Is always
sent automatically

Action error

Always sent, as defined on the "General" tab of the "Actions" property page (see page
513)

Data output from Vision Q.400 to a PLC or PC

* EXAMPLE

Vision Q.400 automatically outputs the values marked in the spreadsheet. In this
example, the default signals to be sent, e.g. %B, are used as the header for
spreadsheet data output.

Start

Resuls

Result Hame | Result {Calib.}| Judgement| Scans

ht1 1070 0K 21
Tomiz M ses OK 21
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START | %S<er> >
< %A<cr> | PCReady OFF
< YaReor> | REND
< %C<cr> | | PcoataReady OFF
< *aD<cr> | PCDataReady
<~1-;,51 105,9,88.36<cr> | DATEN
< %E<cr> | PCReady

Vision Q.400 sets the PCDataReady signal before it sends data to the PLC. As long
as Vision Q.400 does not send PCDataReadyOFF , the data from the last scan
remain valid and can be requested by the PC or PLC. PCDataReadyOFF can only be
sent if you have executed one scan and the signal PCDataReady has been set once.

* EXAMPLE

Data request from a PLC or PC to Vision Q.400

You are requesting spreadsheet data to be sentto a PC or SPS.From the first
spreadsheet row, you want Vision Q.400 to send the number of scans and the
calibrated result; from the second row, you wantitto send the calibrated result via
the interface.

Result Hame | Result (Calib.)| Judgement| Scans
Resuls

CoMl 1070 OK ]

TomM2 " 566 0K 21

Endl

The data protocol for the data request would then look like this:
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e

Yo Boor> >

START

|

< %, Acors | PCReady OFF

< %R<cr> | REND

< % C<cr> | | PCDataReady OFF
< %D<cr> | PCDataReady

%8B M1IErgebnis,M1I\

Starts, M2/Ergebnis<cr=

*B1105,9,88.36<cr> | DATEN

YaE<cr> | PCReady

NN

Vision Q.400 sets the PCDataReady signal before it sends data to the PLC. As long
as Vision Q.400 does not send PCDataReadyOFF , the data from the last scan
remain valid and can be requested by the PC or PLC. PCDataReadyOFF can only be
sent if you have executed one scan and the signal PCDataReady has been set once.

5.15.1.2 MEWTOCOL Communication Protocol

\Vision Q.400 fplus]

Vision Q.400 [plus] does not support the communication protocol "MEWTOCOL".

Unicode
Das Kommunikationsprotokoll MEWTOCOL ubertragt Zeichenketten immer im ANSFormat.

Wenn Sie unter "Kommunikationsprotokoll" die Einstellung "MEWTOCOL" wahlen, sieht das
Eigenschaftenblatt fur die serielle Schnittstelle so aus:

98



Properties
wH R 3
Bhanet i Rociatyo
Paraiel 110 [¥] Use Senat /D
or Comroruncatons Protocal
MEWTOCOL ~

Sworads to be Sem

[Z RE~d (Y0004
[# PCReady RO0O!
[FIPCDaResdy | ROOZ
[73 Seat Jost VZF

Teminstot for Dala Tranemisson

Seling:

£OM pot oMl w

Baud rate 5600 ey
Daabis g s
Tetare Communcaton: For

Seltings

[ 4ppl change completed | RDDO4
(¥ Enmex RO00S
[ Egacution 1esut swce

[T fctice ence

Terminstor lor Data Recepton

Party No -
Stop bits: 1 v
Flow cortiol None -

System Settings

"Serial” property page for MEWTOCOLas communication protocol

MEWTOCOLIis a communication protocol that enables communication between

Imagecheckers of the Q.400 series and PLCsof the FP series from Panasonic Electric Works.
This means the scan results (calculation and evaluation data) can be written to PLCregisters
(DT, FL, L). You can also write signals (such as PCReady)to an output (Y), an internal flag

(R) or alink relay (L).

Settings

If you choose [Settings] a dialog box opens up. Here you set the values to be transmitted as

defaults in certain situations.

MEWTOCOL Settings (System) X

Corvecton

[iorg nassage format (ET-LAN, MEWNET-H only)

Destinabion station runber (PLC unt) Al Stations w
Tmecut (ms) 1000

Valses © case of orror
NT -X27068 WORD (A5
DINY 2147453647 | DWORD 65535
STRING = REAL 1

Yiues § an exstition group has not been exected

wr 32767 WORD 0

DINT 2147403647 DWORD 0

STRING Erroe REAL 0
I

"MEWTOCOLSettings (System)" dialog box

The following options are available:
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Option Description

ET-LAN unit (Ethernet /O  only) | For EthernetI/O interfaces only. Addsan ET-LAN unit headerto each
MEWTOCOImessage. The sourcestation number is sent in the header and is
therefore required for this option.

Long message format Long format MEWTOCOLmessagesare generated.

(ET-LAN, MEWNET-H only) Default length of MEWTOCOLmessages:up to 118 bytes.
Long text messages: up to 2048 bytes

Source station number  (PC) Specifiessource station number, or "All Stations" (to indicate "[send] from an

unspecifiedstation™).

Destination stationnumber
(PLC Unit)

Specifiessource station number, or "All Stations" (to indicate "[send] from an
unspecifiedstation").

Timeout

Time spanwithin which the PLCis expectedto reply to transmitted data or
signals.

Values in case of error

Values transmitted in caseof an execution error (see page 563)

Values if an execution group
was not executed

Values transmitted if an execution group was not executed (see note)

*NOTE

I Thevalues under "Values if an execution group was not executed" are only
transmitted if you have activated the "Always send the data of all

execution groups" option in the "Objects for Data Transfer" (see page

window.

T It

Signals to be sent

is advisable

524)

to use the value range limit rather than zero.

Here you define which signals are sent and the address to which the value is to be
transmitted. If signals are not selected, the address field is grayed out.

Usze Senal 1/0
Communications Protocol

MEWTOCOL w

Signals to be Sent

I Settings...

FEnd 0008 Appl change completed | RO004
PCReady RO Evngr RO00S
PCDataFeady  |RODOZ [ Ezecution result eror

Start ozt L123F [ action eror

Terminator for Data Transmizsion Terminator for Data Reception

Signal Activate Sending on the Property Page?
REnd Yes and define flag/output/address
PCReady Yes and define flag/output/address
PCDataReady Yes and define flag/output/address
Start lost Yes and define flag/output/address
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Application change Yes and define flag/output/address
completed
Error Yes and define flag/output/address

Execution result error | Yesand define flag/output/address

If errors (see page 604) occur during calculationson the spreadsheet, or the checker
whoseresult is to be transmitted cannot be executed or calculated, the user-defined
value you specify in the "MEWTOCOISettings" dialog box ([Settings...] button) is
transmitted.

An execution error can also occur when the value range of the data type selected for
the result transmission is insufficient, e.g. if a result with the data type INTEGER is to
be transmitted, but the result value exceedsthe valid range for integers.

Action error Yes and define flag/output/address

Depending on the setting on the "General" tab of the "Actions" property page (see
page 513) and the settings made here, this signal is or is not transmitted.

When you have activated a signal for output, you can change the destination address for the
signal. The address for the signals is composed of the memory area and the memory address.

You can set internal flags (R), outputs (Y), or link relays (L) for the memory area. The memory
addressis subdivided into a decimal and a hexadecimal portion. For the fi rst three characters,
decimal figures can be set; the fourth character is the hexadecimal number 0 -F. For the relevant
settings for data transfer, please refer to the table (see page 97).

*NOTE

The number of outputs, internal flags, and link  relays depends on the
connected PLC. For the "MEWTOCOL" communication protocol, the

terminators  for sending and receiving data are preset and cannot be
changed.

Data output from Vision Q.400 to a PLC or PC

n * EXAMPLE

Vision Q.400 automatically outputs the values marked in the spreadsheet. In addition, the REnd,
PCReady, and PCDataReady signals are activated in the interface's property page and are likewise
output.
Result Hame | Result {Calib.}| Judgement m
e W 1 1 1070 OK 7
mz 1 5686 oK 21

Signalz to be Sent

REnd Y000 [J4ppl. change completed | RO004
PCReady RO00T CEn ROO0S
PCDataR eady = [ Execution resulk eror

[ Start lost L123F [] Action ermror
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The data protocol would then look like this:

START
%ECR

v

%EEMWCSEY000A0™CR

F'y
m
<]
3

%EESWC15CR

L

%EEMWCSRO0M0™CR

PCReady OFF

&

%EESWC15CR

v

%EEMWCSYD00A1**CR

F Y

%EESWC15CR

v

HEEMWCERMO20CR

F Y

PCDataReady OFF
%EESWC15CR

v

%EEMWCSR00021™CR

PCDataRaady

F'y

%EESWC15CR

%EEMWDDO0000100004
"E046668662421500™CR

L 4

|

—  SEESWD1ICR

%EEMWCSRO0M1**CR PCRead

%EESWC15CR 5

m

5.16 Signal Codes for Data Transfer

Below, you find a list with all signal codes which can be exchanged between the
Imagechecker (ICH) and the PLC/PCor other peripheral devices. Depending on the direction
of communication, the same or differing signal codes are used for the two communication
protocols ASCIl and MEWTOCOL.
1 In the PLC/PC- Imagechecker communication direction ASCIl and MEWTOCOL
use the same signal codes.
1 In the Imagechecker - PLC/PCcommunication direction ASCIl and MEWTOCOL
use different signal codes.
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*NOTE

The terminators for sending and receiving data are user-definable (see
page 87)whenyouare using the "ASCII" communication protocol. For the
"MEWTOCOL" communication protocol the codes are fixed.

Vision Q.400 fplus]

When communicating from Imagechecker to PLC/PC, Vision Q.400 [plus]
sends the number of the project that triggered the data transfer. The project
number is always inserted as a two-digit number after the signal code. For
project numbers less than ten, the number starts with 0. For example, the
PCReady signal of the project with the number 1 is coded with "EQ1".

An exception are the signals that cannot be assigned to a project:

A the "Application changed" signal,
A the "Spreadsheet statistics reset" sigil
A the "Start/Stop Run mode" signal s.

The project number 0 is always inserted for these signals, e.g. "X00" is always
transmitted for the "Application changed" signal.

The project number 0 is also used if a signal cannot be assigned to a project.
For example, if an attempt is made to start Vision Q.400 [plus] with an invalid
sequence number, this is acknowledged with "L00".

5.16.1.1 PLC/PC Y Imagechecker Communication Direction

n EXAMPLE

Request of a single data string: %* d<cr>
Request of several data strings: %*d,d, d<cr>

% Flag for start of transmission
* to be recplaced by signal code
d to be replaced by data string

<cr> indicates the end of communication

Example output: %R<cr>, %A<cr>,%E<cr>,%D<cr> und %T<cr>
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Signal name Signal | ASCII | Description

Start S 53h Start sighal executes the application. With start mode = "Repetitive
Start" and "Repetitive / Automatic Start" the start signal works as a
start/stop signal (see page 55).

Example: %SCR

Start sighal executes execution group. The number of the

execution group has to have three or four digits.

Example: % S<cr> (starts execution group No. 10)

Start without grabbinga | SN Start signal executesthe application without grabbing a new image
new image Example 1: %S010<cr>

Example 2: %SNO10CR(starts execution group No. 10)

Usingthe command SN hasthe same functionality assending the
signal "Lock Grabbing" (see page 36) over the parallel interface.

Parallel start SC \f;s(on 0400 [,;r_,s}
= Parallel start of several sequence groups, see below.

Start/Stop run mode K 4Bh Start/Stop Run Mode:
1 If VisionQ.400is in setup mode, run mode will be started.

I If VisionQ.400is in run mode, setup mode will be started.

KK Only start run mode. If Vision Q.400is alreadyin run mode,
nothing happens.

KN Only stop run mode. If Vision Q.400is in setup mode, nothing
happens.

Spreadsheetdata B 42h Spreadsheet Data Request
request Example: %BM1/Result,M2/Judgment<cr> (spreadsheet cell
defined by <result name>/<column heading>)

Changethe limit values T.. UL | 54h Changevalue of upper/lower limit (U/L) in arow

of a spreadsheet row Example: %TM1/L/ 1000<cr> (the new lower limit for row with
result name "M1" is 1000, seefigure below)

Note:

Do not forget to enterthe decimal point. Vision Q.400 does
not accept a comma!

104




System Settings

Signal name Signal | ASCIl | Description
Changean O<cr> F 46h Changethe reference value for O<cr> results on the spreadsheet]
reference value on the Example: %FM3/ ABCD<cr>(M3is a user-defined result name in
spreadsheet the spreadsheet, seefigure below)
Change multiple O<cr> | G 47h Changemultiple O<cr> reference valuesfor OCRresults on the
reference values on the spreadsheet
spreadsheet Example: %GO1/ABC,02/ CDE<cr> changesthe reference values
of rows Oland O2 to ABCand CDErespectively (spreadsheetcell
defined by <result name>/<new reference value>).
Resetspreadsheet H 48h Resetstatistics of the spreadsheet:
statistics Example: % H<cr> (the spreadsheetstatistics and the number
of scansare reset. This happens AFTER thenext start signal.)
Write spreadsheet | 49h Setting the value of a spreadsheet register:
register %I<Type><Register number>/<Value>
<Type>: BOOL, WORD, DWORD, Integer, Float, Double, String
<Number>: [1..16]
Example: %IDouble1/1.0 sets the value ofthe A Dou b | e 0
spreadsheet register 1 to the value 1.0.
Application change X 58h Change Application
Example: %X002<cr> (change to application No. 2) or
%X"C:\Temp\Example.nav"(change to application "Example.nav")
Exit Q 51h Exit Vision Q.400and automatically shut down Windows where
appropriate (depending on the setting (see page 81))
Example: % Q<cr>
Cancelgrab C 43h Cancelgrabbing when timeout is infinite, e.g. when reading images
with a line-scan camera.
White balance w 57h Only for color cameras. To recalculate the factors for the white
balance function for a camera.
Format: %W<camera number><cr>
Examples: %W1<cr> or %W12<cr>
Discard images N 4Eh Only Cameralink, external cameratrigger
Images that have been captured, but not processedyet, will be
discarded without being processed.
Example:
%N<cr> (The images from all cameras are discarded)
%N1<cr> (The images from camera 1 are discarded)
Current status M 4Dh Readcurrent status of Vision Q.400 (run mode or setup mode)
Application properties 01.6 4Fh Readthe properties of the current application

Example:

%01<cr>

1. Pathof the currently loaded application ("-" when no
application has beenloaded)

Name of the currently loaded application
Author of the currently loaded application
Description of the currently loaded application

a krwbn

Number of the currently loaded application (when an
application number has been assigned). If not, "-1" will be
output.
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6. Currently selected language

Data that are transmitted | U 55h Readthe data to be transmitted via the interface

Example result:

%UFE[1;1]AreaSize_1|Value|4:FE[1;1]gravity X_Coordinate_1|Val
ue|6:FE[1;1]angle_1|Value|6

. separatesthe rows from each other

| separatesthe data from each other

Licensecheck L. 4Ch Checkswhether the dongle of the Q.400 has a valid license for the
license code transmitted.

Example:

%L"TEST_123123123"

Response:

%L0 means that there is no valid license available.
%L1 for a valid license.

%L2 for a simulation version.

Using ActiveXfunctions P... Readingand setting of parameters, properties, and results (see
below)

Vision Q.400 fplus] | pa el start

With Vision Q.400 [plus] there are two additional signals for starting several sequence
groups in parallel:

A Use the SC signal to start the twelve predefined sequence groups in

parallel.
A Use the SG signal to start any sequence group.
Signal Description
SC Specify the sequence groups to be started as a hexadecimal number. If a bit is set in this hexadecimal

number, the sequence group whose group number corresponds to the set bit is started. If, for
example, the hexadecimal number 0x6 (binary 0110) is passed, bits 1 and 2 are set in this and
sequence groups 1 and 2 are started. An image is read in for all sequence groups to be started. If an
image is not to be read in for all sequence groups to be started, enter a second hexadecimal number
separated from the first by a comma. If a bit is set in this hexadecimal number, no new image is
inserted for the sequence group whose number corresponds to the set bit.

Example 1: %SCA,8 (starts sequence groups 1 and 3, whereby no new image is read in for sequence
group 3)

Example 2: %SCA (starts sequence groups 1 and 3 by reading in a new image)

SG For the SG signal, you specify alist with the numbers of the sequence groups to be started. The
individual numbers are separated by a comma. If you specify a sequence group number as a negative
number, no new image is read in for this sequence group.

Example: %SG1;3 (Starts sequence groups 1 and 3. No new image is read in for sequence group 3.)
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5.16.1.2

Imagechecker

Y PLC/PC Communication

Direction

Signal name

Description

ASCII
protocol

MEWTOCOL protocol

PCReady

Systemready for next task

E (45h)

The register configured under "Signals
to be sent” is set.

PCReadyOFF

All entered commands are
ignored

A (41h)

The register configured under "Signals
to be sent” is reset.

Runmode has been
started/stopped (see
note)

Confirmation that Vision
Q.400 has started or stopped
run mode or is in run mode

K (4Bh)

Response to the %K, %KK or %M
command

If the transmission of the Setup / Run
Mode signal is activated (see "Sending
the signals"), a %K signal is output
when switching to Run Mode via the
user interface or another interface. If
the transmission is deactivated, this
response signal is only sentwhen
switching to Run Mode via the %K,
%KK command or through the status
query %M.

N (4Eh)

Response to the %K, %KN or %M
command.

If the transmission of the Setup / Run
Mode signal is activated (see "Sending
the signals"), a %N signal is output
when changing to Setup Mode via the
user interface or another interface. If
the transmission is deactivated, this
response signal is only sent when
changing to Setup Mode via the %K,
%KN command or through the status
query %M.

RENnd

Readimage end

R (52h)

The register configured under "Signals
to be sent" is set.

RENdOff

Image grab signal reset
ended

The register configured under "Signals
to be sent" is reset.

PCDataReady

Resultdata is available.

D (44h)

The register configured under "Signals
to be sent" is set.

PCDataReadyOFF

No result data available

C (43h)

The register configured under "Signals
to be sent" is reset.

Spreadsheetdata
output

Output of the contents of the
selected or requested
spreadsheetcells

B (42h)
(changeable)

1 With automatic data output the
MEWTOCOIprotocol is used.

I The responseto an external data
requestis asin the ASCllIprotocol

Referencevalue for | Confirmationthat the OCR F (46h) Asin ASClIprotocol: %FCR
OCRresult has been | reference value has been

changedin the changed

spreadsheet

Multiple reference Confirmation that the OCR G (47h) Asin ASClIprotocol: %GCR

valuesfor OCR
results have been
changedin the
spreadsheet

reference values have been
changed
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Change notify Confirmation of change of T (54h) Asin ASClIprotocol: %TCR
upper/lower limit
Spreadsheetstatistics| Confirmation of statistics resef| H (48h) Asin ASCllprotocol: %HCR
reset
Start lost A start signal was sent to L (4Ch) The register configured under
Vision Q.400, but the system "Signals to be sent" is set.
was not ready for another
start signal.
Application change Confirmation that Vision X (58h) The register configured under
completed Q.400 has loaded the desired "Signals to be sent" is set.
application
Quit Close Vision Q.400and, Q (51h) Asin ASCllprotocol: %QCR
depending on the presetting,
shut down Windows.
Setup mode Vision Q.400is in setup N (4Eh) Asin ASClIprotocol: %MCR
mode.
Licenserequest Resultof the licenserequest | V (56h) Asin ASCllIprotocol: %LCR
Possible error messages
Signal Description ASCIl | MEWTOCOL
z Unregistered data error: 5Ah The register configured under "Signals
Example: %ZCRmeans application doesnot to be sent” for "Execution Result
exist. Error” is set.
! ExecutionResult Error (see page 563), e.g. 21h The register configured under "Signals
(changeabl | data error on spreadsheet. to be sent" for "Execution Result
e) Example:%B 33,!,1,!,0CR Error" is set. In place of the erroneous
Note: value, the value set under "Values in
The character is user -definable (see page Caseof Error*is transmitted.
87) on the property  page of the serial
interface. If you select the question
mark, the example above will look as
follows:
%B 33,7,1,?,0CR
? Error message: 3Fh The register configured under "Signals
Example: %?CR to be sent" for "Error" or "Action
This error can be causedby all unknown Error” is set.
commands, by an action error or by an
erroneous signal from the PLC.
|Vision Q.400 [plus]

*NOTE

When communicating from Imagechecker to PLC/PC, Vision Q.400
[plus] sends the number of the project that triggered the data

transfer. The project number is always inserted as a two

-digit number

after the signal code. For project numbers less than ten, the number
begins with 0. The PCReady signal of the project with the number 1 is

coded with "EO1".
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*NOTE

All signals listed above, except %K , %KK (Start/Stop run mode) , %M (current status), %0
(application properties) and %P (ActiveX commands) are only accepted or sent if two conditions
are met:

The signal PCReady ofthe Q.400 is ON.

The system is in run mode.

1 The time required for an application switch depends on the size of the
applications. This means that, depending on the number of cameras and
checkers, aswell asonthedisplay settings, thetime required foran
application switch may vary. If your application istime -critical, we
recommend doing testruns to determine the time required for
switching  applications.

M If youwant to view theinput signals coming in viathe serial interface,
we recommend using Interface Test Tool (you can find this in the Vision
Q.400 installation path under \ Tools\ InterfacesTestTool)  or the interface
monitor built -in to Vision Q.400 (see page 44).

1 Whenyou change the application, the old application is saved implicitly
unless it has been write -protected. In this case Vision Q.400 does not
save the application but rather writes a warning into the error log if you
have activated the option "Write to Error  Log" under  Error Handling (see
page 44).

1 If you send a start signal  via the serial interface with an execution group
number although the "Allow group  switching” option is not activated, the
group number is ignored and Vision Q.400 executes the whole application.

1 If the"Allow group switching” option is activated and you send a start
signal with an execution group number thatdoes not exist, the start signal
is ignored. The "Start Lost" signal  is sentto all interfaces and "Start Signal
Lost"is written into  the errorlog file.

1 The execution group number sent together with the start signal must be
either exactly three or four digits  long. If the number has less digits, the
execution group number must be sentwith leading zeros.

5.16.1.3 Special Case: ActiveX Functions

It is possible to execute ActiveX functions via the serial or Ethernet interface with the
command %P. The general format for the command %P is as follows:

%P[GRS][CP]<checker name>/<parameter>/<value>[,<value <cr>

with

G: Get a checker parameter or a Vision Q.400 property
R: Get checker results

S: Set a checker parameter or a Vision Q.400 property
C: the %P command is addressed to a checker

=A =4 =4 -4 A

P: the %P command is addressed to a property of Vision Q.400
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1 <Checker name>: name of the checker or the Vision Q.400 property (it is
possible to assign an ActiveX-Name (see page 255) to a checker on the property
page "General")

1 <Parameter>: the name of a Vision Q.400 property parameter
1 <Value>: value to set. If there is more than one value, separate the values with

@ * REFERENCE

For further information about which names, parameters, and values can be
used, please refertothe document "Vision Q.400 ActiveXControl.pdf".
Sample programs can be found in the subfolder \Demo Clients.

If the command for setting a parameter could be executed successfully, the Imagechecker
responds with %P <cr> . If the command for getting a parameter value could be executed
successfully, the Imagechecker responds with same command and adds the value(s) in the
format /<value>[,<value]* <cr>. If the command could not be executed, the Imagechecker
always responds with ?<cr>, regardless of which command has been sent.

Examples
Getting the shape points of the rectangular feature extraction checker FE1:

Command Answer

%PGC<checkername>/shape points<cr> %PGC<checkername>/shape points/0,0,100,100<cr>

Setting the shape points of the rectangular feature extraction checker FEL.:

Command Response

%PSCMG1/shapepoints/0,0,100,100<cr> %P<cr>

Getting the current shutter speed of camera number 1:

Command Response

%PGPCurrentShutterTime/Icr> %PGPCurrentShutterTime/1/1/800<cr>

Setting the shutter speed of camera number 1:

Command Response

%PSPCurrentShutterTime/1/1/800<cr> %P<cr>

Getting the object-independent result "Number of total objects" of the feature extraction
checker FE1:

Command Response

%PRCMG1/TotalObjects<cr> %PRCMG1/TotalObjects/O<cr>

Getting the result "Gravity" of the object number 1 of the feature extraction checker FE1:

Command Response

%PRCMG1/Gravity/kcr> %PRCMG1/Gravity/2,293.75,246.96<cr>
The first value is the number of objects.
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Getting the result "Gravity" of all objects of the feature extraction checker FEL:

Command Response

%PRCMG1/GravityD<cr> PRCMG1/Gravity/2,2,293.75,246.96,105.85,259.93%cr>

The first value is the number of objects, the secondthe number of
results.

5162 Parallel /O

A
A

Vision Q.400 supports the following digital I/O boards (for Vision Q.400 [plus] see end of section) :
For Q.400MA, Q.400MD, Q.400XD: ANPC 850V3D

For the Q.400SD hardware version V2 and Q.400AGEX, the files for using the internally
installed parallel 1/0 card can be found in the Plugins/Pio/Available subfolder of the
installation directory. Depending on the Q.400 system, the corresponding files must be
copied to the Plugins/Pio subfolder before starting Vision Q.400. The Vision Q.400 [plus]
version does not support the parallel I/O of the Q.400SD and Q.400AGE-X systems.

The ANPC 850V2D and ANPC850D interface cards are not supported by Vision Q.400 and
are no longer available.
The I/O boards differ where it comes to connecting and controlling the flash as well as the timing
of some signals.

The parallel interface P 1/0 with the interface card ANPC 850V3D has 16 input and 16 output
channels that are electrically isolated by optocouplers. The internally installed interface cards of
other Q.400 devices can have a different number of input and ou tput signals. You can find details
about this in the hardware description of the respective devices.

All selected numeric spreadsheetdata as well as several control and warning signals are
transmitted. In addition to this, you can switch from one application to another via the digital 1/0.

Unicode
Die Parallele E/A Ubertragt keine Zeichenketten.

R 6
Ethernet 1/0 L;" r
Sarial /O i T
Parallel 1jO [“]llze Parallel 1/0)

OLE

Signals to be Sant

[“IREnd  [¢] PCRBady [¥] Application change completed

0 Dvarflow gignal @) Start |ost signal
Sellings

Handshake timeout, (100 ™

Feget time: (10 me

[7] Confirm application change with pumber output
[ Usze Start / Stop Run Made zignal

Property page of the parallel interface in the standard edition
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Use Parallel /1O

When the check box "Use Parallel /0" is deselected, Vision Q.400 does not use the parallel
interface. It is possible to configure data for transfer to the parallel interface, but Vision Q.400
will not send data or signals when in run mode.

*NOTE

When you have changed the setting for this  option, you must exit and
restart Vision Q.400 in order for the changes totake effect.

Signals to be sent

Signal Activate sending on the Parallel I/O property page?

RENd Yes

PCReady Yes

Application change Yes

completed

Start lost/Overflow Yes, selectthe signalto be sentwith a mouse click

Settings
Setting option Functionality

Timeout for handshake Time for timeout in handshakecommunication (see page 44)

Reset time Time for resetting the strobe signal (see page 44) and the data signals, if "Forced
Rest"under Spreadsheet - Objects for Data Transfer -  Parallel 1/O is not
activated.

Data signals are never 1 Activated: The data signals changeonly if the execution result of the

reset application changes.

Note: This option only has an effect if the options "Handshake" and "Forced Rest"
under Spreadsheet - Objects for Data Transfer - Parallel /0 arenot
activated.

Not activated (default setting): Alldata signalswill be reset at the next start of the
application.

Confirm application After Vision Q.400 has switched to another application, the number of

switch with number the new application is output as binary data. After the next start signal

output the output signals are reset.

Use start/ stop run mode | Whenyou activate this option, Vision Q.400 usesthe next start signal to

signal switch from setup to run mode or vice versa. (When using the digital
1/0 board ANPC 850Dyou also need to send the application change
signal = Pin 12).

+NOTE

When you have selected the start mode  "Repetitive  Start" or "Repetitive  /
Automatic  Start" for this application (see page 37), you stop Vision Q.400
by setting the startsignal and startit again with the next start signal.
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Vision Q.400 fplus]

Vision Q.400 [plus] supports the parallel interface card ANPC 850V3D as standard.
This is addressed under the name "ParallelX".

Systemeinstellungen flr Schnittstellen
[ | (5 |
"~ Ethernet E/A Parallele EJA
Serielle E/A .
(/] Parallele E/A d =
Parallele E/A arallele E/A verwenden |Parallen v |

Properties sheet of the parallel interface in Vision P400 [plus]

Since Vision Q.400 [plus] requires a separate output signal set for each project, the
parallel interface under Vision Q.400 [plus] only supports projects 1 and 2.

The monitor for the parallel interface shows the assignment of the signals to the two
projects. Signals that belong to project 1 are marked with a "1" and those that belong
to project 2 with a "2". Accordingly, "Start 1" is the start signal for project 1.

For the data signals, "Data 1 X" belongs to project 1 and "Data 2 X" to project 2.

Signals without a number, e.g. PIN 12 "Change Application", are project-independent.

Parallel Input Channels: Parallel Qutput Channels:
PN 11 B Start PN 20 |@ PCReady
PN 30 B Ack PN 2 [ REnd
PIN 12 B Change Application PIN 21 B Strobe (PCDataReady)
PIN 31 B Reset Statistics PIN 3 B Application Change Completed
PN 13 B Exit PN 22 [ Start Lost
PIN 32 B Lock Grab PIN 4 B Error
PIN 14 W Start/Stop Run Mode PIN 23 Wl Execution Result Error
PIN 33 B reserved PIN 5 B Action Error
PN 15 E Datat PN 24 | Datat
PN 34 B Data2 PN & @ Dataz
PN 16 B Data3 PN 25 |@ Data3
PN 35 H Datad PN 7 [ Datad
PN 17 B DatasS PN 26 [ Datas
PN 3 B Datas PN &8 [ Datas
PN 12 B Data7 PN 27 [ Data7
PN 37 B Data8 PN 9 [ Datad
Show Properties | Set All |
Reset Al |

Parallel interface monitor with digital I/O board ANPC 850V3D

The four input bits are converted into sequence group numbers as follows:

1. All four input bits add up to O: If you start with "Start 1", sequence group 1 is
started. If you start with "Start 2", sequence group 2 is started.

2. All four input bits do not add up to 0: 12 is added to the sequence group number
that the input bits add up to. This means that sequence group 13 is started with the
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input signal "1". This procedure is necessary because otherwise only three additional
user-defined sequence groups could be started in addition to the twelve predefined
sequence groups.

*NOTE

A There are only two output data bits for each project.

A The output data bits of  project 1 are not reset when the output data
bits of project 2 are set and vice versa.

A There are only four input data bits for each project. This means that
only 16 sequence groups can be used per project. How the input
data bits of a project are converted into sequence numbers is
described below.

A If the input signal "Start 1" is used to start and the start is not
possible, "Start Lost 1" is always sent. The same applies to "Start 2"
and project 2.

A Only sequence groups that belong to project 1 can be started using
the input signal "Start 1". All other sequence groups result in a
"Start Lost 1".

A Vision Q400 [plus] does not send a strobe signal. However, the data
is valid if the corresponding Ready signal is set.

41161 Available Input and Output Signals

The input and output signals are displayed in the "Monitor: Parallel Interface" window, which
varies according to the installed interface board. Open the interface monitor with the

e
command View - Parallel Interface Monitor or by clicking i, Use the button [Show
Properties] to open the property page of the parallel interface (see page 44).

*NOTE

You can setall output signals in setup mode with the Monitor: Parallel
Interface”  option for test purposes.

4116.2 Starting the Image Processing

The image processing is started with arising edge at the start signal. The Ready signal goes
OFF. When the processing is completed, the Ready signal goes ON again.
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Rescy | f f
OK/NG signal >< ><

Time diagram when starting the Imagechecker

411.6.3 Set the Transfer Mode

When transferring data volumes up to 1 byte, in the "Objects for Data Transfer" window you
can choose between transfer with handshake (see page 44) and without handshake (see
page 44). The data volume is displayed in the window on the last row of the table next to
"Sum:".

Objects for Data Transfer %
Actian
Ethernet 1/0

Senal IO

s
Fie

(Oarattel O

e a v s s

[T] Cariroled by ACTION

Sebcted seeadshest ool [T Handshake | Forcnd raest

Result lame | Cobumin | Data Type| Bits)
FE|1 1 )araaSae_1 | Jogenerd INTY 1
FE[1,1JaroasSae_2 | Axdgement T i1
FE[1,1jaeaSae_3 |ddgement INTT i
FEJ1 1 jarsaSae_& | Jdgemart INTY 1
- X Sum: |8

ik

Propenes

Data output with lessthan 1 byte

Data transfer with handshake has the advantage that the transfer of each byte of data will be
confirmed with an acknowledge signal by the receiving station, thus ensuring a safe data
transfer.

If you are not using execution groups, and transfer more than 8 bits of data, transfer must be
performed with handshake. If you do not activate the option "Handshake", a timeout will occur.

When using execution groups (see page 127) it is usually not possible to determine beforehand
how much data will be transferred. In this case it is up to the user to determine the transfer
mode.
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No Handshake

You do not need to use a handshake if the amount of data to be transferred is 1 byte or less and
if you prefer a simple communication protocol. Deactivate the option "Handshake" on the "P 1/O"
page of the "Objects for Data Transfer" window.

Obijects for Data Transfer L]
w3 B z
acton Paraliel 10

Mg HU
Exthernet 1/0
Senal IO
e
Fie

[T] Carirobed by ACTION

Sekctad goead:hast culs [(Handshake | Forced aest

Result lame | Cobumn | Data Type] Bits '
FE[1,1)aranSae_1 | Juogemert INTY 1
FE[1,1)aroaSqe_2 | Aagement INTY i1
FE[1,1jareaSae_3 |dudgement INTT I
FE])1jarsaSae & |Judgemert INTY 1
- X Sum: |8

ik

Propenes |

Transferring data without handshake

When the system has calculated the results of the new image and the data is ready at the D

registers for output, the Strobe signal goes ON to inform the peripheral device that it can read the
data from the D registers now .

Exacuta chackar _‘

Process spreadsheet

Output results | I
Update display ]

Data ready

Subprocess B

Time diagram for data output without handshake

TSt Minimum length of the start signal (about 1ms)
Tp Processing time (time it takes to execute the whole application)
Tr Time needed for image grabbing (depends on the camera type)

Systemtime between ACKON and the reset of the Strobe signal (ca. 300 - 400us).
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TS1 System time between data output and setting the Strobe signal

1 The system start is triggered: The start signal is about 1ms long. The
Imagechecker will only accept the start signal when it is ready, i.e. when the
PCReadysignal is ON. If the Imagechecker receives a start signal while
PCReadyis OFF, the "Start lost" signal is output (depending on the parameter
settings).

2 The falling edge of PCReadyindicates that the application has been started.
The falling edge of REnd indicates that the Imagechecker is grabbing and
transferring the image to the main memory.

3 When the image-checking results have been calculated, the spreadsheet
including all formulas is updated. Then the data selected for output are output
via the interfaces. This is indicated by the Strobe signal (PCDataReady).

4 When the application has been executed and the monitor display has been
updated, PCReadyis set to ON again. Now you can start the application again.

5 At the next start signal, the Strobe signal will be reset together with PCReady.

Forced reset

You can extend the duration of the signal switch by activating the parameter "Forced Reset
and by entering the desired time span under System Settings - Interfaces - Parallel

/0 inthe field "Reset Time". The Strobe signal and the D registers will be reset after the
time you have entered.

The status of the D registers does not change until the next process.
1. Strobe is set after output of the data byte

2. Data and Strobe are automatically reset after the defined reset time
Tr 10 ... 10000ms

Resetof the data byte after Tr

Change Application 4(—\'\
I

Ready N T

Application switch )—
I

completed T

p—
-

ResetStrobe signal after reset time T
TR1: Reset time 1. In this example, the Strobe signal and the D registers will be reset
after TR1 and before the Ready signal.
TR2: Resettime 2. In this example the reset time is very long. The Strobe signal and

the D registers will be reset after TR2 and after the Ready signal. If you have set
areset time longer than the data output of the next application start, an error
messages appears.

117



System Settings

Handshake

When you transfer data of more than 1 byte, you must perform the data transfer with
handshake. When you transfer data of less than 1 byte, you may choose whether to perform
the data transfer with handshake or not.

Data transfer with handshake has the advantage that the transfer of each byte of data will be
confirmed with an acknowledge signal by the receiving station, thus ensuring a safe data
transfer.

san 7\

|
t_

b
Ao fs L/ \Jﬂﬂ

Time diagram - handshake

TS1 System time between data output ON (D1 - D8) and rising edge of the Strobe
signal (1.2ms).

TrON Time between Strobe ON and the rising edge of the ACKsignal.

TS2 System time between ACKON and the reset of the Strobe signal (ca. 160us).

TrOFF Time between Strobe OFF and the falling edge of the ACKsignal.
TS3 Time between ACKOFFand the rising edge of the Strobe signal (3ms).
Start The Q.400 reacts to a rising edge and does not need an impulse.

Byte xx With a 16-bit value, byte 1 is the lower and byte 2 the higher byte.

1 The data (D1 - D8) are output to the parallel interface.

2 Once the output of the first byte has been started, Strobe switches from OFF
to ON within 1.2ms (TS1).

3 After the PLChas received the Strobe signal, it sets the ACK signal to ON
(TrON).

4 When the ACKsignal goes ON:
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* NOTE

1 The Imagechecker checks whether the ACK signal hasbeen reset
within the time span set for handshake timeout (parameter in
Vision Q.400, TrOFF< = handshake timeout). If the ACKsignal
does not occur on time, Vision Q.400 outputs an interface error. In
addition, the ERROR signal is switched ON.

1 The Strobe signal is set to OFFautomatically.

After the Strobe signal has gone OFF, the PLCsets the ACK signal to OFF
(TrOFF).

When the ACKsignal goes OFF:

1 The Imagechecker checks whether the ACK signal has been reset
within the time span set for handshake timeout (parameter in
Vision Q.400, TrOFF< = handshake timeout).

When ACK is OFFand TS3has elapsed, the Imagechecker outputs the next
byte and sets the Strobe signal to ON.

When the last byte has been output and its reception has been confirmed with
the ACK signal, all data signals will be set to 0 by Vision Q.400.

When all bytes have been output, the Q.400 needs some time for
postprocessing (depending on the application settings, for example to update
the user interface) and then sets the Ready signal to ON.

1 The internal timer  function of the Imagechecker has a resolution  of
10ms.

9 In
is

handshake mode, make surethat the strobe signal from Vision Q.400
acknowledged with an ACK signal from the other device.

1 The confirmation from the ACK signal  has to be applied to the output
channel for at least 1ms!

1 The ACK signal needs to be reset within the time setin "Handshake
Timeout" (property page Parallel 1/0 (see page 44)) after the Strobe
signal has been reset by Vision  Q.400.

41164

Transfer of Spreadsheet Data

Spreadsheet data are transferred byte by byte via 8 data channels. Both numerical and
Boolean data are transferred in the same sequence as they appear in the "Objects for Data
Transfer" window of the parallel interface.

Numerical data

Measurement results, statistical data and results from calculations
Datatypes: INT8 = 1 byte; INT16 = 2 byte; IEEEfloat = 4 byte

Boolean data

OK/NGjudgments, Booleanformula results
Datatypes: INT1 =1 bit (8 Boolean data=1 byte)

The number of bytes to be output depends on the number of data.
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n * EXAMPLE

Output of 19 Boolean values, 2 INT16 and 1 INT8 and 1 IEEE:

Byte 1= hit 0 ... 7 8x INT1

Byte 2 = bit 8 ... 15 8 x INT1

Byte 3 = bit 16 ... 18 3xINT1 (bit 19 - 23 is equal to 0)
Byte 4 and 5 = -222 1x INT16

Byte 6 = 199 1x INT8

Byte 7 and 8 = 55353 1xINT16

Byte 9to 12 = 123,456 1x IEEE

*NOTE

1 Optimize the speed ofthe data transmission by putting the Boolean
data before the numerical data in the spreadsheet (8 Boolean data= 1
byte).

1 Before datacanbe output,they have a datatype (see page 44)
assigned automatically (1 to4 bytes). If thevalue tobe transferred
exceeds the possible maxima | value of the selected data type, a byte
overflow error will be output.

1 If adatabit hasthelogical state ON, the output transistoris switched
through. This means thereis no voltage on the output.

1 As the number of channels for data transfer is limited, please determine
under System Settings - Interfaces - Parallel /O whether output
channel 5 should be used toindicate a byte overflow oralost start (see
page 44) signal.

41165 Change Application

You can use the parallel interface to switch from one application to another. The number of
the application is transferred via the input channels 1 - 8. Send the application number and
execute the application switch by sending the signal "Change Application”.
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e ;
I{?"{_ )
Nat usad 190 o a7 Not uged
MNal usad 18 @ ® 36 Not used
Nai usad 170 ® 35 Not used
Mot usad 16 @ ® 3 Not used
COM IN 150 P Not ussd
Mai usad 149 ® 32 Not ussd
Mai unad 130 ® 31 Mol used
MNai usad 129 ® 30 —
Mot usad 10 @ 20 cOM IN
Data 8 10© ® 28 Data 7
Diata 6 9 @ ® 27 Data 5
Data 4 8 ® ® 26 Data 3
Data 2 7 @ ® 25 Data 1
COM IN 6 ® ® 24 Not used
Stop/Start run mode 5@ e Look grabbing
Shutdown 49 g2 Resat statistics
Application change 30 ® 24 ACK {Acknowledge)
COM IN 2 0 ® 20 Start
COM IN 1 @ &
““-'l_,/--
\ ]

T1: Setting of the Ready signal: ON -> OFF

Time diagram for the application change

The Ready signal is turned OFFca. 2 to 10ms after the "Change Application" signal.

T2: Setting of the "Application switch completed" signal: OFF -> ON
After the "Change Application" signal the "Application switch completed" signal is set
to ON. The next Start signal or "Change Application" signal resets the "Application
switch completed” signal.

*NOTE

The time needed for an application
your applications,  in particular
a) on the checkers used and
b) on the number of cameras.

change (T2) depends onthe size of

For time -critical applications perform test runs to determine the time
needed for an application change.

When you change the application, the old application is saved implicitly
unless it has been write -protected. In this case Vision Q.400 does not
save the application but rather writes a warning into the errorlog if you
have activated the option "Write to Error Log" under Error Handling (see

page 44).

Under certain conditions it is possible
even if the Ready signal is OFF.

to execute an application change
This is for example possible if no
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application has been loaded after the program start and atimeout has
occurred. In this case Vision Q.400 performs the application change
even if the Ready signal has beenturned OFF by the timeout.

Sending application numbers via the parallel interface

Use Application - Application Numbers to access the dialog box below. Here you may
assign numbers to your applications. The entry inthe column"P I/O Bits" shows you the
binary signal that needs to be applied to the parallel interface in order to switch to that
application.

Applications and their Assigned Application Numbers

Maribver | Parallel 10 Bits | Applicati | ]

1 0000 0000 € Program Fles GVITEC/isnn Q 400 ""
1 DAAppRCaton s \Contour _Matcher nay ]
2 0000 0001 WAVTECHAeon Q 400 _l
Camers_Linknwv ||
3 00000010 C'¥Program FlesGAITECHioon Q 400 *l
1 WApphcatonsetal_bots nay L]
< 0000 0o11 C Program Fles QVITECH izon Q 400 ’
1 D\apobcatons\OCR_seris_date nav ||

| o4

Assigning numbers to applications for application changes via the interface

e

The PI/O bitpattern is always the application number minus 1, e.g. for
application number 1the P 1/O bit patternis 0000 0000.

Confirm application  switch with number output

When you activate the option "Confirm application switch with number output” at the bottom
of the property page of the parallel interface, Vision Q.400 outputs the number you have sent
to the parallel interface after the application switch has been completed successfully.

411.6.6 Start/Stop Run Mode

When you activate the check box "Use start/ stop run mode signal”, you can send a
command to the parallel interface to switch from setup to run mode. Setthe signal
"Start/Stop Run Mode" (pin 7).
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*NOTE

Please note the following when you are using the signal "Start/Stop Run

Mode":
The signal "Start/Stop Run Mode" is the only signal that Vision Q.400
processes in setup mode. For this reason, in setup mode take care not to

send the signal by accident. If you send the signal,  Vision Q.400 switches
to run mode while youmay still want to edityour application.
You can prevent an accidental switch from setup to run mode by activating the "Use start /
stop Run Mode signal" checkbox only when you have finished setting up your application(s).
Vision Q.400 ignores the signal to start or stop run mode if the check box is not activated.

Time diagrams to start/stop run mode
The diagrams show the timing of the different digital 1/0 boards available when you switch
from run mode to setup mode.

Start/Stop / —\ /— \—

run mode

Ready \ /

::':::::. Run mode X Setup mode X Sap—

Time diagram for ANPC850V3Dand ANPS 850Dwhen starting/stopping run mode

'l *NOTE

Please note the special behavior of digital /O board ANPC 850D: When
Vision Q.400 is in run mode, the programreacts as follows when itreceives
the signal "Change Application™:
- The signal "Start/Stop Run  Mode" is set: Vision Q.400 switches to
setup mode.
The signal "Start / Stop Run Mode" is notset: Vision Q.400 changes
the application.

4116.7 Executing an Execution Group

The number for the execution group is transferred as a binary signal (decimal values 0 - 255)
via input channels 1 - 8. Send the binary signal corresponding to the number via the input
channel along with a start signal. Then the application is executed with the relevant execution
group.

The table below shows some examples of binary data for execution groups.

Execution group number Signal to parallel /O

0 (All Cameras, Sequence No. 1) 0000 0000
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Execution group number Signal to parallel 1/O

1 0000 0001
2 0000 0010
5 0000 0101

*NOTE

1 If yousendastartsignal  with anexecution group number thatdoes not
exist, the startsignal is ignored. The "Start Lost" signal issentto all
interfaces and "Start Signal Lost"is written into the error log file.

1 If you send a start signal together with an execution group number via
the interface although the "Allow group switching" option under
Execution Groups - Propertiesis not activated, Vision  Q.400 ignores the
group number  and executes precisely  the execution  group configured in
the "Use always this group" pick list (see page 152).

411.6.8 Q.PIO interface

With the help of the Q.PIO interface you can integrate your own parallel /O interface into
Vision Q.400. The Q.PIO interfaces offers the following possibilities:

1 Apart from the output signal PCReadythe number and function of input and
output signals are configurable. The output signal "PCReady" is mandatory.

1 The number of input and output data bits is configurable. Please note, however,
that the number of input bits determines the amount of executable execution
groups and the number of applications you can switch to.

1 Optionally, handshake and/or forced reset are supported.

The Vision Q.400 user interface and the parallel interface monitor (see page 44) will be
adapted automatically to your configuration.

If you wish to use the Q.PIO interface, please contact the technical support.

5163 OLE

Vision Q.400 can be used as an OLE Automation Server. The ActiveX Control "Vision
Q.400Control" is registered automatically during the installation so that you can access the
interface.

The methods, properties, and events of ActiveX Control "Vision Q.400Control" are described in
the document "Vision Q.400ActiveXControl.pdf*, which is stored in the installation folder.
Sample programs for using ActiveX Control can be found in the subfolder \Demo Clients in the
installation folder.

Unicode
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Signals to be sent

Signal

Definition VISION

Activate Sending on the Property

Q.400_SIG_ Page?
REnd PCREND[OFF] Yes
PCReady PCREADY[OFF] Yes
PCDataReady PCDATAREADY[OFF] Yes
Application change CHANGE_NOTIFY Yes
completed
Start Lost” START_LOST Yes

Action error

ACTION_ERROR

Asdefined on the "General" tab of the
"Actions" property page (see page 513)

PCError

PCERROR

Is always sent automatically

Start and stop run
mode

START_RUNMODE
STOP_RUNMODE

Is alwayssent automatically
Is always sent automatically

"Whenyou use a client and startApplication() to start Vision Q.400 and the start hasfailed, the signal "Start Lost" is
not sent to the client. Instead, startApplication() returns FALSE.

Start Vision Q.400 Hidden by an OLE Client

When you start Vision Q.400 via an OLE client and you have activated this option, the
program will start without window and flash screen. This means you can only access Vision
Q.400 via the client.

*NOTE

1 When youtrytoexit Vision Q.400 with atleastone OLE client still
connected, a message appears asking whether youwant toexit Vision
Q.400 nevertheless. If  you confirm  with "Yes", Vision Q.400 closes the
connection to each OLE client.

1 Ifyouexit Vision Q.400 viaan OLE client and there is no other OLE
client connected, Vision Q.400 will be exited without requesting
confirmation  from the user.

5164 ADS

Vision Q.400 supports /O communication via the ADS interface by TWINCAT®. For this
purpose, the Vision Q.400 ADS interface implements a TWINCAT® ADS client. This way,
Vision Q.400 can transfer data and signals directly to an ADS device. Data is written into a
data variable that hasto be defined on the ADS device. Signals are transferred via signal
variables that also have to be defined on the ADS device. Output signals will be written to the
corresponding signal variable. Input signals are implemented in such a way that Vision Q.400
reacts to the change in a value of a signal variable on the ADS device.

*NOTE

For information on the TWINCAT® and ADS terminology, please refer to
http://infosys.beckhoff.com/index_en.htm http://infosys.beckhoff.de.
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Unicode

In addition to the STRING data type, ADS also supports the WSTRING data type. STRING
corresponds to character strings in ANSI format, WSTRING to character strings in Uft16 format.
Whether a character string is transmitted in ANSI or Utf16 format is determined by the data
type of the signal variable used for transmission. Vision Q.400 converts character strings
accordingly.

Choose System Settings - Interfaces - ADS... to open the following property page:
System Settings for Interfaces |
Eleq Al
Ethernet /O ADS
Serlal VO
Parallel 1/0 g e ADS
OLE ADS Connections
ADS l Name I AMS Net Id l Port No l Containe
Connection_2 20.20.20.20.1.1 851 Q400
Local_Host <Local Hoat> 851 Q400
Verbindung_3 3030303011 8% Q400
< 1" | ¢
| Add Connection
Signals to be Sent
[V] REnd [¥] Start lost
|¥| PCReady || Exsoution result emor
|| PCOataRaady || Action emor
Appl. change completed || Overflow
Setup / Run Mode

Property page of the ADS interface

Use ADS

When the check box "Use ADS" is deselected, Vision Q.400 does not use the ADS interface.
You can configure data for transfer to the ADS interface, but Vision Q.400 will not send data
or signals when in run mode.

i

When you have changed the setting for this option, you must exit and
restart Vision Q.400 in order for the changes totake effect.

41169 ADS Connections

During start-up, Vision Q.400 tries to reach an ADS device via all defined connections. If
Vision Q.400 is successful, the table row with the connection is white. If Vision Q.400 is not
successful, the table row remains gray, and an error message is written to the error log.
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Option Description
Name The name of a connectionmay contain letters, numbers, and underscoresand must start
with a letter.

Vision Q.400 needsthe name to identify the connectionwithin an application. This means
that a connectionthat has beencreated on one PC canbe executed on another PCas
long as a connectionwith the same name hasbeen configured on the other PC.Only the
name needs to be identical, the connection settings can be different.

An ADSdeviceis identified by two identifiers, the AMSNet Id and the port number. The
AMSNet Id is a six-digit extensionof the IP addressof a PCand identifies the TWINCAT
MessageRouter. If the IP addressof the PC is"10.1.128.77", the AMSNet Id of the
router is"10.1.128.77.1.1" by default. However, you canchangeit. TWINCATMessage
Router exist on every TWINCATPCand on every Beckhoff BCxxxxBus Controller (e.g.
BC3100, BC8100, BC9000, ...).

If the TWINCATMessageRouter runs on the same computer as Vision Q.400, it is not

necessaryto know the router's AMS Net Id. It is sufficient to enter <Local Host> under
AMS Net Id.

AMSNet Id (seenote
1)

The port number identifies the ADSdevice unambiguously on the MessageRouter. Port
Port No. (see note 1) number examples for TWINCAT3 are 851 for PLCruntime system1 and for TWINCAT 2
801 for the same runtime system.

Vision Q.400 only usesthe variables from the variable container located on the ADS
device.

For TWINCAT3 we recommend using a global variable list as a container. If for a
example a global variablelist called "Q400" that contains all variablesnecessaryfor
communicating with Vision Q.400is defined on the ADSdevice, the container name is
"Q400".

TWINCAT2 does not support global variable lists. In this casewe recommend using a
global variable of type "STRUCTthat as a member contains all variablesnecessaryfor
Vision Q.400. If for example the name of the global variableis also "Q400", the container
name will be ".Q400" in this case.

Container

Use the button [Add connection] to add a new ADS connection. Vision Q.400 assignsa
unigue name anda unique Net Id to the connection. Port numbers and containerswill
alwaysbe 851 and "Q400". Oncethe connection hasbeen created, you canedit the
settings made by Vision Q.400.

Add connection

Remove connection Use the button [Remove connection] to delete the selected ADS connection.

*NOTE

1. AMS Net Id and port number are not used within an application.  When Vision
Q.400 loads an application, it checks whether all the connections used in the
application have been defined. If a connection is notdefined, Vision Q.400
checks whether thereis adifferent connection with  the same settings for AMS
Net Id and port number. If yes, that connection will be used.

2. If you create a new connection or change the settings of  an existing connection,

the table row is gray. Use theicon @ to test whether  Vision Q.400 is able to
establish the new connection tothe ADS device. If the connection can be
established, the table row with the connection turns white. Otherwise, it remains

gray.

3. By selecting @ newly defined or changed connections will be tested.
Connections that were already gray when the property page was opened or
.. . : I : i - , .

Q.400 does not check whether the specified container exists. 127
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Troubleshooting  if a connection cannot be established

If the ADS device exists, but the connection cannot be established, check whether the ADS
routes between Vision Q.400 and the ADS device are correctly set up. To find out how to set
up an ADS route, please refer to http://infosys.beckhoff.com/index_en.htm
http://infosys.beckhoff.de.

If the routes have been set up correctly, but still the connection cannot be established, please
check the settings of your firewall. As opposed to the description provided by Beckhoff
(http://infosys.beckhoff.com/content/1033/tcremoteaccess/html/tcremoteaccess_firewall.html
?id=12027), you have to enable the ports also for the outgoing connection.

411.6.10 Monitor connections every <n> seconds

If you activate this option, Vision Q.400 regularly checks whether all ADS connections (still) exist.
Enter the time interval for the check in the input field next to "Seconds". By default, Vision Q.400
monitors the connections every 30 seconds.

If the option is not activated, Vision Q.400 only determines whether a connection (still) exists
when signals or data are sent. For all non-existent connections, Vision Q.400 tries to re-establish
the connection at regular intervals. This also applies to connections that did not yet exist when
Vision Q.400 started.

If a connection can be re-established, the following signals are sent to this connection:
A The current state of the PCReady signal, if this should be sent.

A The setup / run mode signal, if this should be sent. The signal is TRUE when Vision Q.400
is in run mode. In setup mode it is FALSE.

A The "Fatal Error" signal if such an error has occurred.

516.4.1 Vision Q.400 plus]

With Vision Q.400 [plus], the signals of a project are not sent individually, but all
signals of a project are combined in one signal variable.

411611 Signals

In the standard edition of Vision Q.400 (Vision Q.400 [plus] is covered in a separate section (see
page 44)), signals are output to the ADS interface, signals are implemented with the help of
TWINCAT signal variables that have to be defined on the ADS device to be addressed in the
specified container Q400. The name and the data type of the signal variables are predefined.
When an ADS connection is set up, Vision Q.400 checks whether the signal variable required
for a signal has been defined on the ADS device to be addressed. If the signal variable is
defined, the signal will be sent or received. If the signal variable does not exist, neither an
output signal will be sent (even if it has been activated on the property page of the ADS
interface) and an input signal will be received.
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*NOTE

With TWINCA T 3 itis possible

to import

definitions of variables and data types

from an XML file. The files required for an ADS interface for Vision

Q.400 are installed

folder:
Q400.xml

Q400_Start.xml
Q400_AppChange.xml
Q40SetupRunMode.xml

Output signals

in the subfolder

¥ADS in the Vision Q.400 installation

Definition of all TWINCATvariables needed for the Vision Q.400 signals.

from setup to run mode and vice versa.

Definition of the data type required for the start variable.
Definition of the data type required for the application change variable.
Definition of the data type required for the variable responsible for changing

The signal "Error" will always be sent. By default, the signals "REnd", "PCReady",and "Start lost"
are activated on the property page, i.e. they are sent. All other signals are not activated in the

initial setting and will not be sent.
In the following table, the value TRUE fora Boolean variable means that the signal is ON and
the value FALSE means the signal is OFF.

Signal Name of the TWINCAT variable Data type |Remark
of the
TWINCAT
variable
REnd SIG_OUT_REnd BOOL
PCReady SIG_OUT_PCReady BOOL
PCDataReady SIG_OUT_PCDataReady BOOL
Application SIG_OUT_AppChangeCompleted WORD After a successfulapplication
changecompleted change, it contains the
number of the application
Vision Q.400has switched to.
Setup/ run mode | SIG_OUT_SetupRunMode BOOL
Start lost SIG_OUT_StartLost BOOL
Error (not SIG_OUT_Error BOOL The variable SIG_OUT_Error
selectable, will should always be defined.
alwaysbe sent)
Executionresult SIG_OUT_ExecutionResultError BOOL
error
Action error SIG_OUT_ActionError BOOL
Overflow SIG_OUT_Overflow BOOL An overflow has occurred
during data transfer.
State of Vision SIG_OUT_StatusOnConnect DWORD The following bits can be set:

Q.400 when
creating a
connection

Bit 0: Is set if it is the Edition
Vision Q.400 [plus].

Bit 1: is set when Vision Q.400

is in Run mode. 129

Bit 2: is set if a fatal error has
occurred.
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Input signals

If several connections
connection where a corresponding

*NOTE

to an ADS device exist, asignal will be sent to each

TWINCAT signal variable has been defined.

If the signal variable required for an input signal has been defined on an ADS device, Vision
Q.400 registers a notification on this signal variable. This means that Vision Q.400 will be
informed if the value of the signal variable changes. With a Boolean signal variable, Vision
Q.400 reacts to a change from FALSEto TRUE. That means that as soon as the value of the
variable changes from FALSEto TRUE, Vision Q.400 interprets this as setting the signal.

Signal Name of the TWINCAT |Data type of the Remark
variable TWINCAT variable

Start SIG_IN_Start Q400_Start The signal will be setwhen the
value of the member bStart of
Q400_Start changesfrom
FALSE toTRUE.

Application SIG_IN_AppChange Q400_AppChange The signal will be setwhen the

change value of the member bChange

of Q400_AppChangechanges
from FALSE to TRUE.

Switching from
setup to run
mode and vice
versa

SIG_IN_SetupRunMode

Q400_SetupRunMode

Allows you to switch to run or
setup mode.

Shutdown

SIG_IN_Shutdown

BOOL

Accordingto the settings on the
property page "Interface Exit
Options" (see page 44).

Type definition of Q400_Start

Member Data type Meaning

bStart BOOL Signal will be setwhen the value changesfrom FALSEto TRUE.

bNoGrab BOOL FALSEThe application will be started including image capture.
TRUE:The application will be started without image capture.

wGroup WORD Number of the executiongroup to be started.

Type definition of Q400_AppChange

Member Data type Meaning
bChange BOOL Signal will be set when the value changesfrom FALSE toTRUE
wNumber WORD Number of the application to switch to.

Type definition of Q400_AppChange_Name

Member Data type Meaning
bChange BOOL Signal will be set when the value changesfrom FALSE toTRUE
strNumber STRING, Name of the application to switch to.

WSTRING
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Type definition of Q400_AppChange_Both

Member Data type Meaning
bChange BOOL Signal will be set when the value changesfrom FALSE taTRUE
wNumber WORD Number of the application to switch to.
strName STRING, Name of the application to switch to.
WSTRING

Type definition

of Q400_Comand

Member Data type Meaning

bExecute BOOL Signal will be set when the value changesfrom FALSE taTRUE

strCommand STRING, ASCII command to be executed. The command must be NULL-terminated
WSTRING and must not end with CR.

Type definition of Q400_SetupRunMode

Member Data type |Meaning
bChange BOOL Signal will be set when the value changesfrom FALSEto TRUE
0  Switchto the mode other than the one that Vision Q.400is currently
iSetupRunMode SINT n.
1  Vision Q.400switchesto run mode.
-1 Vision Q.400switchesto setup mode.
411.6.12 Signals in Vision Q.400 [plus]

|Vision Q.400 [plus]
As in the standard edition, in Vision Q.400 [plus] signals are implemented at the ADS interface
using TWINCAT signal variables, which must be defined on the addressed ADS device in the
specified Q400 container. The names and data types of these signal variables are specified.
When setting up an ADS connection, Vision Q.400 checks whether the signal variabk required
for a signal is defined on the addressed ADS device. If the signal variable is defined, the signal is
sent or received. If the signal variable does not exist, neither an output signal is sent (even if it
is activated in the properties sheet of t he ADS interface) nor an input signal is received.

In TWINCAT 3 it is possible to import variable and data type definitions from XML
files. The files required for the ADS interface of Vision Q.400 [plus] are installed in
the \ ADS subdirectory of the Vision Q.400 installation directory. Signals, variables
and data types that differ from the standard edition are highlighted in green.

*NOTE
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Q400.xml

Q400_Start.xml
Q400_StartParallels.xml

Q400_Command.xml
Q400_AppChange.xml

Q400_AppChanges.xml

Q40SetupRunMode.xml

Output signal

Definition of all TWINCAT variables required for the Vision Q.400
signals.

Definition of the data type required for the start variable.
Definition of different data types for starting sequence groups in
parallel.

Definition of the data type required for the command variable.
Definition of the standard data type for the application change
variable.

Definition of different data types for the application change
variable.

Definition of a data type for the variable for changing from setup
to run mode and vice versa.

With Vision Q.400 [plus], the signals of a project are not sent individually, but all signals of a
project are combined in a signal variable. A corresponding bit is then set in this variable.

Signal Name of the TWINCAT Data type of the Note
variable TWINCAT variable
All signals SIG_OUT_AlISignals_<number DWORD SIG_OUT_AlISignals_1
belonging to of the project> summarizes, for example, all
a project signals belonging to project
number 1.

For each project that wants to receive signals, a separate SIG_OUT_AllISignals variable must be

defined.

The individual signals are assigned to the following bits in SIG_OUT_AlISignals:

Signal Bit number
RENnd 1
PCReady 0
PCDataReady 2

Application switched

3 (When the signal is set, bits 15..31 contain the number of the
application to which the switch has been made.)

Setup / Run mode 9
Start ignored 8
Error (not selectable, always 5
sent)

Execution error 6
Action error 5
Overflow 4

The SIG_OUT_StatusOnConnect signal is used as in the standard edition of Vision Q.400.
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If an output signal should not be sent, the corresponding bit in SIG_OUT_AlISignals
is never set, i.e. it is always 0.

Input signals

If the signal variable required for an input signal is defined on an ADS device, Vision Q.400
[plus] registers a so-called notification for this signal variable. This means that Vision Q.400 is
informed when the value of the signal variable changes. With a BOOL signal variable, Vision
Q.400 [plus] reacts to the change in value of the signal variable from FALSE to TRUE, i.e. as
soon as the value of the variable changes from FALSE to TRUE, Vision Q.400 [plus] interprets
this as setting the signal. Signals, variables and data types that differ from the standard edition
are highlighted in green.

Signal Name of the TWINCAT Data type of the TWINCAT Anmerkung
variable variable
Start SIG_IN_Start Q400_Start The signal is set when the

value of the bStart
member of Q400_Start
changes from FALSE to

TRUE.
Parallel start of several SIG_IN_Start_Parallel Q400_StartParallel_Cameras| The signal is set when the
sequence groups Q400_StartParallel_Groups value of the bStart
Q400_StartParallel_Both member changes from
FALSE to TRUE.
Application change SIG_IN_AppChange Q400_AppChange The signal is set when the
Q400_AppChange_Name value of the bChange
Q400_AppChange_Both member changes from
B - FALSE to TRUE.
Switching between SIG_IN_SetupRunMode| Q400_SetupRunMode Allows switching to run
setup and run mode BOOL (f the variable is mode or setup mode.

and vice versa defined as BOOL, changing
the value from FALSE to
TRUE sets the signal.)

Shutdown SIG_IN_Shutdown BOOL According to the settings
on the "Exit via interfaces"
property sheet (see page
44).

The type definitions of the data types Q400_Start, Q400_AppChange, Q400_AppChange_Name,
Q400_AppChange_Both, Q400_SetupRunMode are the same in the standard and plus editions of
Vision Q.400 and can befound in the standard edition (see page 44). Vision Q.400 [plus] uses

an additional TWINCAT variable SIG_IN_Start_Parallel with three data types
Q400_StartParallel_Cameras, Q400_StartParallel_Groups, Q400_StartParallel_Both , which are
used to start several sequence groups in parallel.

With Vision Q.400 [plus] you can start several sequence groups in parallel. The following data
types are available for this:
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Type definition of Q400_StartParallel_Cameras

Member Data Type Meaning
bStart BOOL Changing the value from FALSE to TRUE sets the signal.
wGroups WORD If a bit is set in wGroups, the sequence group whose group

number corresponds to the set bit is started. For example, if
wGroups is binary 0110, bits 1 and 2 are set and sequence groups
1 and 2 are started.

wLockGrabs WORD If a bit is set in wLockGrabs, no new image is read in for the
sequence group whose group humber corresponds to the set bit.
For example, if bits 3 are set in wGroups and wLockGrabs, no new
image is read in for sequence group 3.

Type definition of Q400_StartParallel_Groups

Member Data Type Meaning

bStart BOOL Changing the value from FALSE to TRUE sets the signal.
nGroups WORD Number of entries in aGroups.

aGroups ARRAY [LL..UL] OF DINT| The limits of aGroups are arbitrary. Each entry in aGroups is the

number of a sequence group that is to be started. If the entry is
negative, the sequence group is started without a new image
capture.

Type definition of Q400_StartParallel_ Both
Q400_StartParallel_Both is a combination of Q400_StartParallel_Cameras and
Q400_StartParallel_Groups.

Member Data Type Meaning

bStart BOOL Changing the value from FALSE to TRUE sets the signal.

nGroups WORD 0: The member variables wGroups and wLockGrabs are valid.
>0: The member variable aGroups is valid.

wGroups WORD nGroups is 0!

If a bit is set in wGroups, the sequence group whose group
number corresponds to the set bit is started. For example, if
wGroups is binary 0110, bits 1 and 2 are set and sequence
groups 1 and 2 are started.

wLockGrabs WORD nGroups is 0!

If a bit is set in wLockGrabs, no new image is read in for the
sequence group whose group number corresponds to the set
bit. For example, if bits 3 are set in wGroups and wLockGrabs,
no new image is read in for sequence group 3.

aGroups ARRAY [LL..UL] OF nGroups is greater than 0 and specifies the number of entries
DINT in aGroups.

The limits of aGroups are arbitrary. Each entry in aGroups is
the number of a sequence group to be started. If the entry is
negative, the sequence group is started without a new image
capture.
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411.6.13 Transfer of Spreadsheet Data
As opposed to other interfaces, with the ADS interface it is necessary to assign a TWINCAT data
variable where each spreadsheet result is to be stored. This is why the property page "Objects
for Data Transfer" contains two additional columns for the ADS interface: "Connection" and
"Variable name".

*NOTE

A result can only be written to one data variable. This is why it is not possible to
write the same result to several different data variables of the same connection or to

the same data variable of different connections. If you would like to do this, please

copy the result to transfer with the help of spreadsheet formula S.

Column title Description

This is where you selectthe connection that belongs to the data variable for the
spreadsheetresult.

Connection

) Here you enter the name of the variable where the result should be stored for the selected
Variable name : . . . - :
connection. You can either enter the variable name directly or selectit from the list box.

However, the list box only contains entries if Vision Q.400hasbeenable to establishthe
connection. In this case, all data variables with the data type selectedfor the result will be
displayed. If you changethis data type (see page 524), the variable namesin the list box
will also change.

*NOTE

1 Ifyou have newly  configured the connection, the variable name, orthe
data type, Vision Q.400 checks immediately = whether it can access the
data variable specified. If yes, the data variable entry will have a white
background, if not, the background remains gray.

A result will not be transferred if:

9  Vision Q.400 cannot access the data variable because the selected connection
does not exist or the selected data variable does not exist or does not have the

selected data type.
1 The selected data type is not set.
1 The variable name is empty.

*NOTE

If aresult cannot be transferred, Vision Q.400 does not (!) output an error.
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Setting the Data Type

The following table contains all data types that can be assignedto a result.

Result Preset data type Possible data types
NG DWORD DWORD
NG Max

UDINT
Error
Scans REAL
LREAL
STRING, WSTRING
Result(Calib.) of all checkersexcept
OCR checkerand code reader LREAL DINT

Value of all checkersexcept OCR REAL
checker and code reader LREAL
Factor

. STRING
Lower/upper limit
Min result
Max Result
Range

Average
Sigma
Name STRING STRING,
Result(Calib.) of OCRcheckers and
code readers WSTRIN
Value of OCRcheckersand codereaders G
Unit
String reference Comment
Judgment BOOL BOOL

BYTE
WORD
DWORD
USINT
UINT
UDINT
STRING,
WSTRIN
G
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*NOTE

In the Vision Q.400 user interface, you cannot tell whether you are using a signal
variable of type STRING or ~ WSTRING when transferring character strings.

The following table contains the descriptions of the data types.

Data type Value range Size Currently used in
Vision Q.400?
BOOL FALSE, TRUE 1 byte Yes
BYTE 0..255 1 byte Yes
WORD 0..65535 2 bytes Yes
DWORD 0..4294967295 4 bytes Yes
SINT -128..127 1 byte Yes
USINT 0..255 1 byte Yes
INT -32768.. 32767 2 bytes No
UINT 0..65535 2 bytes Yes
DINT -2147483648.. 2147483647 4 bytes Yes
UDINT 0..4294967295 4 bytes Yes
REAL between -3.402823E38 and 4 bytes Yes
-1.175494E38 as well as 0.0 and
between +1.175494E38 and
+3.402823E38
LREAL ~ -1.79769313486231E308.. 8 bytes Yes
~ -1.79769313486231E308
STRING Any size, recommended: Yes
255 byte max.
WSTRING Any size, recommended: Yes
255 byte max.

*NOTE

If the currentresult  foranumeric datatype (except STRING) is too big or
too small, Vision Q.400 writes an overflow message to the error log and
outputs the overflow signal.

With the data type STRING an overflow occursif the length of the string to
be output exceeds the size of the TWINCA T STRING data variable. In this
case, only the first <size ofthe TWINCAT STRING variable> characters of the
result will be output and the message  "Overflow" will be written to the error
log and the overflow signal will be output.

137



Execution Groups

5165 Fieldbus

The fieldbus interface allows the Vision Q.400 to be connected to fieldbus systems. This significantly
reduces the amount of cabling required for a system. Another advantage is the large amounts of data
that can be transferred without a handshake.

The software supports the widely used interface cards in the CIFX series from the manufacturer
HILSCHER (www.hilscher.com). The respective parameters of the fieldbus type used are set up using
the manufacturer's configuration software included with the car ds. The fieldbus interface itself does not
receive any information about the fieldbus technology used. This means that the interface can be
operated very flexibly with a wide variety of fieldbus types, e.g. Profibus, DeviceNet, CanOpen, Modbus,
etc. For details on how the interface cards are configured, please refer to the respective manufacturer's
documentation.

*NOTE

Information on the cifx terms used below can be found at www.hilscher.com.
Unicode

By default, the fieldbus interface transmits character strings in ANSI format. If you want to transmit
them in Uft8 format, contact your technical support.
Use System Settings -> Interfaces -> Fieldbus... to open the following property sheet:

yotern Settings for interface

(i o
Erhermet VO Fieldbus
Sesud #C =
Perall [ on Fraictan foe  Oix vy

] Eaweatmon mndt woree
] Action erer

[ Ovetio

Hunter of dsa tevn
| Pl LD compatitie spphcapon murbery
Vot wee on stat

s arche ) Ute Ervlae By Evdhar

Fieldbus interface property sheet
Use fieldbus
If the "Use Fieldbus Interface” check box is empty, the fieldbus interface is not used. Although you can

configure data to be output to the fieldbus interface, Vision Q.400 will not send any signals or data in
Run mode.
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*NOTE

If you have changed the setting of this option, you must exit and restart Vision Q.400.
Number of data objects

Use the "Number of data objects” button to open the following dialog:

Select the number of daka ikems;

Type J  Humber Offset
' BooL 1 ox002 (20 []Set to one by deFault
WORD o 0x004 { 4)
DWORD 0 0x004 { 4)
Integer 0 0004 © 4
Float o 0x004 { 4)
i | Double 0 0004 § 4)
String ] 0004 § 4} String length:

wy Ok Cancel |

Before you can output data_ E:.énfigure how many data objects of which data type you want to transfer here.

The fieldbus interface uses an output buffer in BYTE to output data (and signals). The size of this
output buffer is 256 BYTE. Of these, Vision Q.400 requires two BYTE and Vision Q.400 [plus] requires
24 BYTE for the output signals. This means that Vision Q.400 has a maximum of 254 BYTE and Vision
Q.400 [plus] a maximum of 232 BYTE available for data.

All data objects of one data type are written directly one after the other into the output buffer. This
means that you cannot "mix" data objects of different data types in the output buffer.

For each data type, enter under "Number" how many data objects of the corresponding type you want
to transfer. If you select 0 here, no data objects will be transferred for this data type. Any number of
data objects is permitted for each data type. However , the number of BYTE required to transfer all data
objects must not exceed the maximum number of BYTE available for all data objects.

Under Offset, Vision Q.400 outputs the offset (in BYTE) of the first object of a data type to the start of
the output buffer. The offset is specified in hexadecimal (and in brackets in decimal). The offset is
specified because filler bytes may be inserted for different data types.

The offset of the next data object is calculated from the size of the data type of a data object in BYTE.
You can find this in the following table:
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Type Size in BYTE
BOOL 1 bit is required for a data object of type BOOL. This means that
1 BYTE is required for every 8 data objects of type BOOL.
I'n addition, wunder fiSet to ong¢g

whether the data bits of the individual data objects are initialized
with 1 each time an application is executed. If fill bytes were
inserted after the data type BOOL, these are also initialized with
1. The default value is 0.

This option is not available in Vision Q.400 [plus].

WORD
DWORD
Integer
Float
Double

String I's entered under AString |l engt
character string length spec\Dd
character that ends the character string.

[o I PN AN SN V)

*NOTE

- Data objects, except for those of the BOOL type, are aligned to WORD. This means
that filler bytes can be inserted between data objects of different data types.

- You setthe BYTE order within a data object under "Byte order".

- The total number of BYTES to be transferred, including the filler BYTES for alignment
to WORD, cannot exceed 254 (Vision Q.400) or 232 (Vision Q.400 [plus]).

- The number and meaning of the BYTES to be transferred must match the settings on
the remote station. This cannot be checked by Vision Q.400.

Application numbers compatible with parallel I/O

Using the interfaces that Vision Q.400 supports, you can switch applications in run mode using

application numbers. For all interfaces, the number passed is used as the application number. The

parallel 1/0 is an exception. Here, the number passed plus one is used as the application number. If

you select AApplication numbers compatible with par
parallel 1/O; if you do not select the button, as with the other interfaces. The button is not selected by

default.

Byte order
Here you set the BYTE order in the datsignifidlantBYTHIs | f vy
at the | owest address in the data field. I f you sel

lowest address in the data field.

This setting does not apply to character strings.
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5166 Signale

Input signals

The fieldbus interface uses an input buffer in BYTE for the input signals. In the first two BYTESs of this
buffer, the input signals are encoded by bits. Some input signals require additional input data. This is
transferred in the so-called data field. This begins with BYTE three of the input buffer. You enter the

BYTE order in the data field under fAByte ordero.
Vision Q.400
Byte Bit Description Responds to Meaning Remark
0 0 Start pos. edge Run application Start entire
application
0 1 Start Group pos. edge Run application group Group number
from data field
0 2 Lock Grab Value at start time Do not take a new picture
0 3 Change Application pos. edge Change application Application
number from
data field
0 4 Reset Statistics pos. edge Reset statistical data in
spreadsheet
0 5 Stop Auto Restart pos. edge Stop automatic start
0 6 Start/Stop Run pos. edge Switch between run and setup
Mode mode
0 7 Shut Down pos. edge Stop Q.400
1 0 Write spreadsheet See below under
registers. AWriting
spreadsheet
register
1 1-4 RESERVED
1 5 ControlBit A Value when Control bits for interface control are passed
1 6 ControlBit B querying the directly to
1 7 ControlBit C interface card ControlBits of
the output
Data field (input data from Vision Q.400)
2 0-7 DATA Value at the time Group number
(Low-Byte) of
StartGroup
3 0-7 DATA Value at the time Application number If "Application
(High-Byte) of The number entered is change
Change Application | interpreted as selected under completed"” is
"Application numbers compatible selected, the low
with parallel 1/0". byte is mirrored
to byte 2 of the
output
4.5 RESERVED
6.. Value of Data for the spreadsheet See AWri
spreadsheet registers spreadsheet

registero
time of
start,

register

or posiiive edge of
AWrite sp
registero
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Vision Q.400 [plus]
Byte Bit Description Responds to Meaning Remark
0 0 Start pos. edge Run cameras in parallel See below
fi R ucameras in
parall el
Value at time
0 1 Start Group pos. edge Run application group Group number
from data field
0 2 Lock Grab Value at start Do not take a new picture Only used for
time AiStart G
0 3 Change Application pos. edge Change application Application
number from
data field
0 4 Reset Statistics pos. edge Reset statistical data in the
spreadsheet
0 5 Stop Auto Restart pos. edge Stop automatic start
0 6 Start/Stop Run Mode pos. edge Switch between run and setup
mode
0 7 Shut Down pos. edge Stop Q.400
1 0 Spreadsheetregister See "Writing
schreiben. Spreadsheet
Registers"
below.
1 1- RESERVED
4
1 5 ControlBit A Not supported
1 6 ControlBit B
1 7 ControlBit C
Data field (input data from Vision Q.400 [plus])
2 0- DATA Value at start Cameras that are executed in If a bit is set,
7 (Low-Byte) time parallel. Bits 1 to 12 can be set. this camera is
executed.
If, for example,
0x00010010 is
entered,
cameras 2 and 4
are executed in
parallel.
3 0- DATA Value at the time Group number
7 (High-Byte) 0
StartGroup
Value at the time Application number If "Application
of Change change
Application The number entered is completed"” is
interpreted as selected under selec_ted,_the low
"Application numbers compatible byte is mirrored
with parallel /0", to byte 2 of the
output
Positive edge of Execute cameras in parallel. The start bit
one of the must be set.
allowed bits in
the first two All cameras for
BYTES of the data : e
. WITOSE Ull'd
142 field. positive edge

has been
detected are
executed in
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parallel.
4 0- DATA Value at the time Should image capture be blocked If a bitis set,
7 (Low-Byte) of for a camera that is running in image capture is
parallel? Bits 1 to 12 can be set. blocked for this
Start camera.
5 0- DATA or, if the start bit If, for example,
7 (High-Byte) is set, on a 0x00000010 is
positive edge of entered, image
the allowed bits capture is
in the first two blocked for
BYTES of the data camera 2.
field.

6 Value of the Data for the spreadsheet See below under
AWrite registers AWriting
spreadsheet spreadsheet
registero register
the time of
start,
or positive edge
of AWrite
spreadsheet
registero

*NOTE

If you want to use input signals, you must configure the remote station accordingly. This
means that you must provide the BYTE for the input signals (and possibly the data field).
Vision Q.400 cannot check whether the configuration is correct.

Running cameras in parallel

Vision Q.400 supports up to twelve fAistandardo seque
Each sequence group belongs to the camera with the same number, for example sequence group one

to camera one. And each fAst andgrojdcdtowhehtieeassacatedgr oup b
camera belongs. This cannot be changed by the user.

When the start signal is set (positive edge of the
which the corresponding bit is set in the data field are started in parallel.

When the start signal is set and a positive edge is detected in the data field for at least one of the
permi ssible bits, all the fistandardo sequence group
started in parallel.

*NOTE

Only fAstandardodo sequence groups that belong to dif"
parallel.
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Write spreadsheet registers

The fieldbus can be used to write the spreadsheet registers (see Spreadsheet registers). These are
always written when the "Write spreadsheet registers" bit is set or when Vision Q.400 is started.

The values of all spreadsheet registers defined in Vision Q.400 are always set. These must be in the
input buffer in the order in which they are defined in Vision Q.400, starting from BYTE 6 (inclusive).

Output signals

The fieldbus interface uses an output buffer in BYTE to output signals and data. The size of the output
buffer is 256 BYTE.

Vision Q.400

Two BYTESs are required for the output signals. These are written into the first BYTEs 0 and 1 of the
output buffer. The assignment of an output signal to a bit within the two BYTES is described in the
following table. BYTE 0 and 1 in the table refer to the absolute addresses of the BYTESs in the output
buffer.

With the output signal AApplication Switch Compl ete
output in BYTE 2.

Vision Q.400 [plus]

Two BYTE are required for the output signals of each project. These are written in the output buffer
starting from BYTE (project number i 1) * 2, i.e. the output signals of project 1 are written in BYTE O
and 1, those for project 2 in BYTE 2 and 3, etc. The assignment of an output signal to a bit within the
two BYTE is described in the following table. BYTE 0 and 1 in the table refer to the relative addresses of
the BYTE in relation to the addresses of the BYTE of a project in the output buffer.

Vision Q.400 [plus] supports up to 12 projects. Therefore, the first 24 BYTE within the output buffer are
reserved for the output signals of these 12 possible projects.

In addition, the low byte of the application number is output in BYTE 24 for the output signal
AfApplication Switch Compl etedo.
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Relavives Bit Designation Meaning Remark

Byte

0 0 PCReady Vision Q.400 is ready

0 1 Read End Images read in

0 2 PC Data Ready Data complete

0 3 Application Switch New application loaded In byte 2 low byte of the

Completed application number

0 4 Data Overflow Data overflow Can happen, for example, if a
double value that is too large
is to be output as an integer.

0 5 Error general error

0 6 Execution Result Error at least one result ran into an

error

0 7 Action Error action error

1 0 Start Lost start signal was lost

1 1 Q.400 RunMode Is Q.400 in RunMode?

1 2 RESERVED

1 3 RESERVED

1 4 Toggle Toggle bit Value change with each rising
edge of PCReady

1 5 ControlBit A Control bits for interface Vision Q.400 only:

1 6 ControlBit B control

1 7 ControlBit C take directly from the control
bits of the input

2 Low byte of the application Only with output signal

number AApplication Sy
Oder Compl etedo
24 Vision Q.400: 2

Vision Q.400 [plus]: 24

The BYTE address is absolute
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*NOTE

You must configure the remote station accordingly for the output signals. Vision Q.400
cannot check whether the configuration is correct.

516.7 Daten

The fieldbus interface uses an output buffer in BYTE to output signals and data. The size of the output
buffer is 256 BYTE.

Vision Q.400

Two BYTE are required for the output signals. This means that a maximum of 254 BYTE are available
for data.

Vision Q.400 [plus]

24 BYTE are required for the output signals. This means that a maximum of 232 BYTE are available for
data.

Before you can output data, you must configure how many data objects of which data type you want to
transfer. This is described above under "Number of data objects".

Once you have done this, open the "Object For Data Transfer" property page of the fieldbus interface.

Floldbus Pt ReaEaca K 1P SIWY

(] Mty serei ther dhata of o pwsction grocpe

Syshem S et

) 'hf-j/y,v‘un'.-l
Dokl |[Dodsel

Dade; |

Configure the results that are to be transferred via the fieldbus interface as with the other interfaces. In
addition, with the fieldbus interface, you must assign each result to be transferred the position in the
output buffer to which it is to be written . To do this, the "Objects for data transfer" property sheet for
the fieldbus interface contains an additional "Variable name" column for each result. The variable name
is generated from the name of the data type that you assigned to the result and the pos ition within the
output buffer. The position is calculated from the number of the data object within all data objects of
the same data type. For example, if you assign the variable name "Double3" to a double result, this will
be written to the position of the third double data object within the output buffer.

If you have configured the data type assigned to a result so that results are to be transferred for this
data type, you can change the variable name that you assigned to a result at any time.
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If a new result is inserted, Vision Q.400 first assigns it a variable name:

- If you have configured the data type assigned to a result so that results should be transferred
for this data type, the result will be assigned the next free variable name. If all variable names
are used, the variable name that has been used by the fewest results so far will be assigned. If
all variable names are used equally often, the result will be assigned the variable name "One".

- If you have configured the data type assigned to a result so that no results should be
transferred for this data type, the result will be assigned the next free variable name. Please
note, however, that in this case the result will not be transferred!

If an application is read in which a result has been assigned to a variable name that is not supported by
the current configuration, this result will not be transferred.

*NOTE

A If you assign a valid variable name to the result in this case to test the transfer,
please check whether the result is still transferred on the computer from which the
application originates. To ensure this, you must assign the old, "invalid" variable
nam e to the result before saving the application for the first time.

You can assign the same variable name to multiple results of the same data type. When you do this,
the following dialog appears first:

Waen 2900

B Thevadste Inbaoeel i oakackas boies ab st

TF rv = 2han o ok the daos shoects, which e this
vy she M tracsrar the caby on tha zyve

the dain o the bt
sivd e trar s ames,

If you select "Accept”, it is accepted that you have assigned the same variable name to multiple results
of the same data type.

If you select "Accept until Vision Q.400 is restarted”, the assignment of the same variable name to
multiple results of the same data type is accepted until you exit Vision Q.400. In this case, a message is
displayed on the "Objects for data transfer” property page:

[T ks et the ol 0l o mnstion  tag

F K it scoapted tha sarebien we sand e
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If you select "Do not accept”, you will not be able to leave the "Objects for data transfer" property page
until you have assigned a unique variable name to each result.

*NOTE

A If you assign the same variable name to multiple results, this means that all of
these results will be written to the same place in the output buffer. Since results
are entered into the output buffer in the order in which they appear in the list of
data ob jects to be transferred, in this case only the result for the last of the data
objects in the list will be transferred. However, it can be useful to assign the same
variable name to different results, namely when the results belong to different
execution g roups of the same project, and to ensure that they do not overwrite
each other when the data is output.

A If the results that have been assigned the same variable name belong to different
projects, it can never be guaranteed that they will not overwrite each other.

5168 Camera

With GigE Vision cameras, it is possible to start the image capture in run mode directly atthe
camera. To do this, first open the camera property page "Advanced Settings" and set "Trigger
Source" to "External Trigger". Under System Settings - Interfaces - Camera, activate
the check box "Start application by external camera trigger” in the "Configuration of Start by
Camera" window. The settings you make in this window are always valid for all cameras
where the option "Trigger Source" is set to "External Trigger".

When the application start is triggered externally with a camera, there are two modes:

1. "Controlled trigger mode™: In this mode the start signal atthe camera is passed on to
Vision Q.400, and Vision Q.400 starts the image capture and processing. Vision Q.400
has full control over image capture and processing: There are no synchronization
problems between image capture and image processing. Especially when image
processing cannot be started, it will not happen that too many images are captured.
In controlled trigger mode, the time response between the moment when the start
signal reaches Vision Q.400 and the image capture is the same as if the camera has
been set to "Software Trigger".

2. "Direct trigger mode": In this mode the start signal atthe camera triggers the image
capture directly. The start signal passed on to Vision Q.400 only starts the image
processing. As Vision Q.400 can only start image processing when the last image
processing has been completed (the signal PCReadyis ON), it is possible that image
processing cannot be started even though an image has been captured. This image
will be discarded without being processed! It must be ensured that the start signal will
only be sentto the camera when the PCReady signalis ON.

In both modes Vision Q.400 sends the signal "Start lost" if image processing could not be
started. In direct trigger mode, the signal indicates that an image has been discarded.

148



Execution Groups

If you start the application execution with an external camera trigger and you wish to use an
execution group (see page 152), it is not possible to enter the number of the execution group via
the camera interface. This is why you can determine here, which execution group number should
be used. The following options are available:

Option

Description

All cameras, sequence
No. 1

No execution group number will be used. The whole application will be executed
(execute all cameraswith their execution group 1).

\Vision Q.400 [plus]

This option is not available for Vision Q.400 [plus].

Use the execution
group of the camera

Vision Q.400will use the executiongroup belonging to the camera which receivedthe
start signal. If camera No. 1 receivedthe start signal, then executiongroup No. 1 will be
started.

Use an execution group
sent by parallel I/O

The number of the executiongroup to be used will be transmitted by the parallel
interface: Beforethe applicationis executed, VisionQ.400readsthe input data bits at
the parallel interface and interprets them asthe executiongroup number. If you have
activated this option, but the parallel interface does not exist or has not been activated,
the complete application will be executed.

Use an execution group
sent by another
interface

The number of the executiongroup to be used will be transmitted BEFOREhe
application start by a different interface than the parallel interface. Currently, you can
only usethe OLEinterface. If you have activated this option and no executiongroup
number hasbeen transmitted, the complete application will be executed.

*NOTE

A The "Camera" interface is only available for GigE Vision cameras.
A The "Camera" interface is not available in the simulation version of Vision Q.400.
A Vision Q.400 can only be triggered by a camera if it is used in the currently loaded

application.

A The controlled trigger mode is available for all cameras that are supported by Vision
Q.400 as standard. If you want to use it with other cameras, please contact your
technical support to clarify whether this mode is supported with the camera you
want. If the controlled trigger mode is not available for a camera, "Direct trigger
mode" is preset. The "Controlled trigger mode" setting cannot then be selected.

A If you start the application in controlled trigger mode via the Vision Q.400 user
interface, new images are recorded without you having to trigger the cameras

externally

A Indirect trigger mode, Vision Q.400 only ever uses one image buffer per externally
triggered camera, regardless of what is set in the Vision Q.400 interface.

A If an application uses several cameras whose image recordings are triggered
externally, the camera that was triggered first after the previous test run has ended
also starts the next test run. A new image trigger is expected for all other

externally trigge

red cameras that are used in this newly started test run. If this

image trigger does not occur, the image recording will time out.

A For each Vision Q.400 test run, each externally triggered camera may only be
triggered once. If this is not the case, Vision Q.400 issues a warning and sets the
"Start Lost" signal. Images captured by such an invalid image trigger are not

processed by Visi on Q.400 but are discarded.
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Unicode
The camera interface does not transmit any signals or data.

5169 Monitor Interfaces

To open the "Monitor Interfaces” Window, select System Settings - Interfaces -
Monitor Interfaces or View - Monitor Interfaces . Here you can monitor the signals
and/or data that are sent or received via the Ethernet, serial, parallel, ADS or camera
interface (only for GigE Vision cameras). The signals and/or data are displayed in a buffered
table with four columns. The buffer can store up to 500 entries. This means the entries at the
beginning of the table will be overwritten when the table is full.

Final table entries are identified by black shading in the first column. The rows for the
individual interfaces are shaded in different colors, e.g. green for the serial interface.

Monitor Interfaces [E]
|+ Monitor Ethernst L
[#] Manitor Serial 1fo n—-- ---m
This Interface 1 nak ackive
Syskem |5 In Setup Mode, (Reduced execution of commands, )
Time | In ot Data Tranafer L

1 1B 2B 168718 YRy 0K

2 162616734 HB5220,0 95 0K

3 162617171 HRy OK

4 16:26:17:203 052200 96 OK

5 18:26:18:825 Ry OK

] 162615 F56 EIS2A0,0 96 oK

7 16 2646390 ks 0K

o 6 20:40: 400 SeDSE20,0 80 OK

B

10

11

12

17 b
Lockupdata] [ Sarted by Timne ] [ Clear

The table columns display the following content:

First column Time In Out Data transfer

Rownumber. The Pointin time whenthe | Signalsand/or | Signals OK= Data transfer was

last entry is signals and/or data datareceived and/or data successful

marked in black. were sent or received sent NG = Error during data
transfer. Please checkthe
connected peripheral device.

The display of signals and/or data in the columns "In" and "Out” depends on the interface
you have selected:
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Interface

Display

Ethernet and serial | The columns display exactly the charactersthat have been sent or received. Pleasenote that

the separators (see page 498) for sent data are user-definable. Non-printable characters
suchas"\t" cannot be displayedcorrectly on the monitor, but will be sentas anormal
characterstring.

Parallel 1 Data: the bit pattern that has been sent or received
i Signals: Signal name
ADS 1 Data: <Name of the connection>::<'name of the TWINCATVvariable>: Value
i Signals: <Name of the connection>::<'name of the TWINCATvariable for the signal>:
Value
Fieldbus Data: The offset of the first data byte and the bit pattern of the data sent
1 Signals: The bit pattern of the signal bytes and the name of the signal. When a signal has
changed, the bit pattern o ut put s -of,+ od eogprenfidi ng on whet he
has changed from A0060 to fA106 or from Alo f
Camera You can seewhether the camera's trigger signal to start the application has beenacceptedor

ignored.

The following Settings are available:

Option

Description

Monitor
<interface>

Selectthe interface whose data communication is to be displayed: Ethernet, serial, parallel, or
camera.

Monitor Fieldbus

This button is only available for the fieldbus and only if you are not using Vision Q.400 [plus]. A
dialog appears in which the input and output signals are displayed in the same way as the
parallel interface monitor. In this dialog you also have the option of testing the input signals of
the fieldbus. However, this is only possible if "This interface is not active" is displayed for the
fieldbus. "Not active" means that the fieldbus interface should be used but no connection could
be established, e.g. because no fieldbus card has been inserted. This gives you the option of
testing the fieldbus interface without a card.

Lock update

Whenyou activate this option, no new entries are displayed, evenif Vision Q.400 hassent or
received signals and/or data.

Activate this option if you want to review old entriesin the table without having older entries
overwritten by newer ones.

Sorted by time

Asthe monitoring function is buffered, older entries may sometimes be listed before newer
ones. Choose[Sorted by Time] to sort the table entries so that the oldest entries are displayed
at the top and the newest at the bottom.

Remove

Use this button to delete all entries from the table.

Pleasenote the following when you are working with interface monitoring:

151



Execution Groups

i

f Only in run mode does Vision Q.400 send and receive signals and/or

data. While you are still in setup mode (icon i is active) the table will
not be updated with new signals and/or data.If the systemisin setup
mode, you see ared message text indicating the mode in the window.

Monitor Interfaces

Maritor Ethernet 1/0

|| Monitor Serial IS m"; "-m
- This inkerface is not active -
Eyl.l @ s in Setup Mode, (Reduced execution of comman: Il..j_)
—
| | Time | In | Ot Data Transfer | L
1

M Signals and/or dataare only recorded when the "Monitor Interfaces"”
window is open. When you close and reopen the window, monitoring is
restarted, i.e. the table is empty again.

T When you switch from the serial to the parallel interface (or vice  versa),
monitoring  is restarted (Vision Q.400 deletes all entries in the table).

1 If the data transferred or received are too long tofit in the table, click
into the cell with the left mouse button. In this case, the datawill be
displayed as atool tip.

1 If the camera is monitored, only the startsignal from the camera that
has triggered the execution of the application  will be displayed.

51610 Parallel Interface Monitor

With the command System Settings - Interfaces - Parallel Interface Monitor or

. . , e . .
View - Parallel Interface Monitor or the icon “=ii, you can monitor the line states of the
parallel interface and the communication with a remote station

f in run mode and
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1 make changes in setup mode for testing purposes.
Parallelinterface monitor (with digital 1/0 board ANPC850V3D)

Parallel Input Channelz: Parallel Qutput Channels:
PN 11 E Start PIN 20 |E PCReady
PN 30 B Ack PIN 2 [ REnd
PIN 12 B Change Application PIN 21 B Strobe (PCDataReady)
FIN 31 B Reset Statistics PIN 3 B Application Change Completed
PN 13 E Exit PIN 22 [ Start Lost
PIN 32 B Lock Grab PIN 4 B Error
PIN 14 E Start/ Stop Run Mode PIN 23 Ml Execution Result Error
PIN 33 HE reserved PIN 5 B Action Error
PN 15 [ Datat PIN 24 | Data
PN 34 [ DataZ PN & @ Dataz
PN 16 B Data3 PN 25 | Data3
PN 35 B Datad PN 7 B Datad
PN 17 B DataS PN 25 [ Datas
PN 3 B Datas PN &8 [ Datas
PN 12 B Data7 PN 27 [ Data7
PN 37 B Data® PN 9 [ Data®
Show Properties | Set All |
Reset Al |

For each input and output signal, the monitor displays the pin number where the signal will
be output orreceived as well as the status and the signal name. The pin number for the
signal depends on the type of digital I/O board you are using.

In the "Parallel Input Channels" column, you can supervise the input status, e.g. whether or
not the starting signal originates as it should from a peripheral device connected to the
parallel interface.

In the "Parallel Output Channels" column, you can edit the signals on the output channels in
setup mode and thus test the output devices. In run mode, you can only supervise the output
status with the "Parallel Interface Monitor".

This function is especially valuable when you need to check the communication in handshake
mode (see page 44).
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5.17 Language

*NOTE

The display is updated with every change of a signal.

We recommend  switching off the parallel  interface monitor ~ when you
are inrun mode. Otherwise, itmay affectthetime response ofthe
system negatively.

If you have activated (see page 44) the "Start Lost" signal under
System Settings - Interfaces - Parallel I/O, the text for "Byte overflow"
changes to "Start lost” (and vice versa).

When you have deactivated the sending of a signal onthe property
page of the parallel interface, e.g.the PCReady signal, the name of the
signal is grayed out on the parallel interface monitor. To open the

property sheet use  System Settings - Interfaces - Parallel I/O or click the
button [Show Properties].

With System Settings - Language you can define which of the available languages you
want to use.

When you have changed the language setting, you need to restart Vision Q.400 to see the
menu in the selected language.

*NOTE

The languages are always listed inthe language configured for your
operating system. This is not necessarily the same language asis
currently being  used for Vision Q.400.

The language currently being used by Vision Q.400 is flagged in the
language list by ablack dot. As any change of language selection only
takes effect the next time Vision Q.400 is started up, thelanguage used
the next time Vision Q.400 is started up is additionally flagged in the
list by awhite dotwith ablack surround, ifit differs fromthe language
currently being  used.
Englisch {154}
Franzésisch (Frankreich)
» Deutsch (Deutschland)
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Chapter 6

6  Execution Groups

6.1 What Are Execution Groups?

An execution group is a group of one or more checker sequences (see page 22). Execution
groups offer you the opportunity to divide your application into logical subsidiary tasks.

You can perform many checking tasks without using execution groups. So firsttry to create
the application directly, without configuring custom execution groups, and start the
application. When you do so, the system works in the background with internal, predefined
execution groups. Any application created by this simple method can be subsequently
expanded as needed, and organized into user-defined sequences and execution groups.

For more complex checking tasks, you can subdivide your application into logical subsidiary
tasks performed in single checker sequences which can be grouped according to your
requirements and executed together. Execution groups are useful, for example when:

1  You have to perform different, rapidly changing checking tasks, such as when
tasks vary from picture to picture.
If each task has different application properties, you must carry out an application
change (serial (see page 97)or parallel (see page 116)). This takes
considerably more time however.

1 You wish to save processing time, e.g. by only executing those checker or
checker sequences you really need.

1 You wantto carry out more detailed checks dependent on the initial check results,
and use IfCase formulas (see page 535) for the purpose.

n * EXAMPLE

The application uses three cameras. On every start signal the application checks
different objects containing three differently shaped parts in varying composition. For
this you need three different checker sequences (triangle, square, circle) for each
camera. Camera 1 only checks the circle however, meaning it only needs one checker
sequence.
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Object A ObjoctB  ObjectC  Objact D
-r"r.
e o
.ll"“‘I
P</H |0 @ A
PO O®| A

Set up the following checker sequences in the camera window checker sequence for
the three cameras:

Camera 1 Sequencel . Circle

Camera 2 Sequencel . Square

Sequence2 . Circle
Sequence3 A Triangle
Camera 3 Sequencel . Square
Sequence2 . Circle

Sequences3 A Triangle

From the object-specific checker sequences create execution groups (see page 159)
to check objects Ato D:

Object A Object B Object C Object D
Execution group Group No. 13 Group No. 14 Group No. 15 Group No. 16
Included sequences | Camera 2, Camera 2, Camera 1, Camera 2,
sequencel sequencel sequencel sequence3
Camera 3, Camera 3, Camera 2, Camera 3,
sequencel sequence?2 sequence?2 sequence3
Camera 3,
sequence2

Then you activate use of execution groups under "Execution Group Properties" (see
page 152) with the "Allow group switching” option. Now you can use the various
execution groups to check the different objects. To check object C, for example, you
run execution group 15.
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*NOTE

You can run the execution groups manually by starting the application (see

page 42).In run mode you can run the execution groups via the following
interfaces: parallel, serial, and OLE.

6.2 Execution Group Types and Their Differences

Vision Q.400 features three types of execution groups, differentiated by their numbers:

1 1 Systenrinternal execution group (group 0)
1 12 Predefined execution groups (group 1 to 12)
1 4083 User-specific execution groups (group 13 to 4095)
Execution group Type Contents
Executiongroup 0 system-internal Sequencenumber 1 of all connectedcameras(for each
connected camera the systemdefines one sequence
number 1)
Executiongroup 1 to 12 predefined, not Sequenceno. 1 of camera <Number of camera>
i icon deletable For eachconnected camera the systemdefines one sequence
Iy
(no. 1, icon E&) and one execution group, which contains
precisely that sequence(icon IEEI). The group number
correspondsto the number of the camera.
Executiongroup 13 to 4095 user-defined Any number of sequencesof up to 12 cameras, but each
. I ti .
icon sequenceonly once per execution group

*NOTE

The system is set by default torun (see page 152) the system -internal
execution group 0in response to a start signal. This means you can
operate the system with all cameras without having to create your own
sequences or execution  groups.

Because you canonly edit the system -internal predefined sequences
and execution groups but not delete them, theicons are displayed with
a padlock.

User-defined objects - thatis, the sequences  with anumber greater
than 1 and the execution groups 13104095 - are identifiable by their
"unlocked” icons "B or T,

You can assign each execution group an individual shutter speed for
capturing theimage (notavailable for execution groups that are
triggered by IfCase  formulas).
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6.3 Properties and Usage

In this dialog box you configure how you want to use execution groups.

Execution Group Propertics m]
On Start Application
Ma, O All Cameras, Sequernce Mo, 1 L
3 pllow group swikching
a3 cancel

Default for execution group properties

Use always this group

If the "Use always this group” option is activated, in setup and run modes the execution
group selected from the list box to the right of it is always used. By default it is "No. 0: All
Cameras, SequenceNo. 1". On every start signal the execution group configured here is
executed and the execution group list box on the tool bar is grayed out. Commands to change
execution group are ignored.

o

1 If you have activated the "Use always this group" option, itis not
possible to switch to adifferent execution group. On every start signal
via the interfaces the execution group configured here is executed,
even if the command contains a different execution group number.

M It isnotpossible foranalog cameras to grab images individually.
Instead, Vision Q.400 always grabstheimages of all cameras of an
application. That means when an application uses analog cameras and
you start an execution group with only 1camera, Vision Q.400 still
grabs images from all 4 cameras.

Allow group switching
With this option you activate the possibility to switch to another execution group and thus
also to use your own execution groups. Execution group switching occurs

1 in setup mode via the list box on the "Application" (see page 33) tool bar and

9 during run mode via the interfaces (see page 118) or via the list box on the
"Application” tool bar, if you have activated the "Enable the combobox (for
execution group selection in the tool bar) during Run Mode" option.

Enable the combobox (for execution  group selection in the toolbar) during Run
Mode

If you check this checkbox, the toolbar list box for the execution groups is also available in
run mode, so you can select and run a different execution group without quitting run mode.
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. ppplication  System Settings  Execution Groups  Edit Yiew Camera  Checker  Spreadsheet  Rur
D E @ & %. R e e B LT
&y la i (B | O LY g [»

........ workd] =
L& i Mo, 1: Execution Group Mo, 1
. 21 Execution Group Mo, 2
B o % System Setup Mo, 5 Execution Group Mo.: 5
+ . Mo, 13: Execution Group Mo.: 13
Er % Application Mo, 14; Execution Group Mo.: 14

™ Mew fAoolication, ..

a

Execution of the execution  groups depends onthe mode (see page 153) you
are in and on the settings you make here in the "Execution Group

Properties".

Vision Q.400 [plus]

With Vision Q.400 [plus], the options "Allow group switching" and "Activate list field in run
mode" are always activated and cannot be switched off.

6.4 Executing an Execution Group

Execution of the execution groups depends on the mode you are in and on the settings you
made on the execution group property page (see page 152) under Execution Groups -
Execution Groups Properties...

Execution Group Propertics [E]
o Start Application
& 1l |NU. 0 All Cameras, Sequence Mo, 1 V|
3 pllow group swikching
Enable dropdawn list (For execution group sslection in the toaolbar) during Run Mads

Default for execution group properties
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In setup mode

Setup mode
Start only possible via user interface!

Group Properties"dialog box

"Use always this group" activated in "Execution

Group Properties"dialog box

"Allow group switching"  activated in "Execution

The execution group configured in the "Execution
Group Properties"dialog box is always executed.

executed.

The execution group configured in the list box on
the "Application" tool bar (see page 40) is always

In run mode

Run mode

"Use always this group”  activated in "Execution
Group Properties"dialog box

"Allow group switching" activated in "Execution
Group Properties"dialog box

In responseto the start signal via the interface the
execution group configured in the "Execution
Group Properties"dialog box is always executed.
The following restriction applies:

1 If youtransmit the start signal with a group
number, the group number is ignored.

In response to the start signal via the interface the
execution group whose number you sendwith the
start signal is always executed.

The following restrictions apply:

1 If you start the application via the user
interface, the executiongroup selectedin the
list box on the "Application" tool bar (see page
33) is executed.

1 If you send a start signal with no group number
via the interface, group O (zero) is executed.

1 If have set"Repetitive / Automatic start" mode
in the application properties (see page 44), the
executiongroup last selectedin the list box on
the "Application" tool bar (see page 33) is
always executed.

i Startsignalswith an invalid group number are
acknowledgedby the Imagechecker with the
"Start Lost" signal.

The execution group status is displayed in the bottom right corner of the status bar. Every
time the application starts up you can see there which execution group has been executed.
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6.5 Result Output

Vision Q.400 only outputs those results which could be calculated.
Checker results can be calculated if:

1

The checker is used in any of the sequences belonging to the executed execution
group(s).

Formula results can be calculated if:

f
f
f

*NOTE

All checkers used in the formula can be calculated
All formulas used in the formula can be calculated

The formula does not use any checkers or other formulas (e.g. formulas which
only contain the value "TRUE" or which contain a fixed numeric value)

The formula is a global formula.

1 Enter all checker results youwish to send to an interface in the window

"Objects for Data Transfer". Please note that only the results which
could be calculated canbe sent to the interface.

T When youuse IfCase formulas toexecute execution groups
conditionally, it is not possible to know beforehand which results will
be output when the application is executed. Therefore, we recommend
including the number of execution groups which are triggered by IfCase
formulas in the result output. This will make it easier to identify and
interpret the data output. This option is available forthe file and OLE
interfaces (see page 508).

|Vision Q.400 [plus]

With Vision Q.400 [plus], the output of results still depends on which project was started. Only the
results of the started project are transferred.
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6.6 Execution Group Controller

The Execution Group Controller lists all execution groups with their assigned camera(s) and
sequence(s). You manage all execution groups in a single window, accessed by the command
Execution Groups - Execution Group Controller or View - - Execution Group

Controller or by clicking the r'?f? icon.

® Descutaon Group Contralier

o Lottt Groas
n F ostPerene Coveraly) @ I ruotes.  ©F tow X Oweip
M. Mew J et Arscd e PR # et A
BN Cawwa ! eAD &0 A Comwras, Sewence b, | e
B Cowwa: AT A!  DiudeeGrople: | ~Carn
B2 Cowwa 2 CAD &% Dot Gogpfe. 2 -
A% CoatonGupt 3 Cawe
011 Eoatonarop e | Ohiect & <Cawe
WD Eoroton oo 19 [FId ] <Lawe
“E0n  Bototos oot 18 Chwo C “Lowe w
= . . .
Seiueees o e ssected cowarss T How X Deiets l s o the sacad €cecdEn FUAS B ]
" M §  Cowmnt Ny Cummart
vBB! Carers 3 Segwece 1 Squwe T Cowin i tequws | Ortke
v o W Comrs I, %equeee 2 Orch
v 3 Carwra ) Seguerce 3 Trange ._’. B Cormrn 3, %eguwrcs I Crche
Yoot
. » . >

Execution Group Controller

Vision Q.400 [plus]

In Vision Q.400 [plus], the camera and sequence group windows contain a column called
"Project" that shows which project a camera and sequence group is assigned to.

The Execution Group Controller window is divided into four sections. On the left is the camera
pane and on the right the execution group pane. Atthe top you see the available cameras (on
the left) and execution groups (on the right), and at the bottom the associated checker
sequences.
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Camera pane (left) Execution group pane (right)
Cametas Execution Groups
n P AddfRemave Camera(s). . @ B Propacties. EP New X Deiete
Mo, Marne ﬂ Comment Resolution No. I MNarw , G, [ Shutte: =~
Bl camera 1 Ee0x480 @ M Camneras, Sequencs No, | <Canmers Setia
Bz  camera 2 Ed40x480 &! Execution Group No.: | <Camrars Setty
B2 cCamera 2 G480 &2 Execution Group No.: 2 <Canmara Setty
as Execution Group No.: 5 aners Setty

EXj13  Execstion Group Mo.: 13 Cojct A era Setty

+Ei15  Exmcution Group No.: 14 Chject ers Setty
TGl 16 | Execution Group Mot 19 | Qb € | <lamers Settaled
<
L Secuances of the selected camera; T Mew 3 Dolets i Saquences of the selacted exscution group |
ha, hame £ Comment - Name Comment
v‘%l Camera 3, Sequence 1 Squars B Canera 1, Sequence | Crche
w2 Camera 3, Squence 2 Circle o B camera 2, Secuence 2 Cacle
Wl 3 Camera 3, Sequence 3 Triangle lzl‘ 9?_! Camera 3, Secuence 2 Cacle
Insert
< ¥ ¢ >
1 Atthe top left youseethe list of connected 1 Atthe top right you seethe execution groups.
cameras. The predefined execution groups 1 to 12 are identified

T Atthe l_)ottom left you see the sequences by the padlockicon . Youcannot add or remove
belonging to the camera selectedabove. In front

. . sequencesto or from predefined groups.
of the sequencesusedin an execution group
thereisa *". Unusedsequencesare marked by a 1 You can add and remove any sequencesto and from
o the user-defined execution groups 13 to max. 4095
' (% icon).

The first sequenceof eachcamerais predefined . .
T q P 1 Youcan edit the names and commentaries of all

and cannot be deleted. It is identified by the

] En _ executiongroups.
E)ﬂadlocklcon 8. The other sequenceswith the | ¢ if there is a greenarrow = in front of an execution
& icon can be deleted. Whendeleted, the group, this signifies that the sequence selectedin the
sequenceis deleted together with all included bottom left half of the window is usedin this
1 checkers(see note). executiongroup.

1 At the bottom right you seethe sequencesbelonging
to the camera sequenceselectedabove. The
sequenceselectedin the bottom left half of the
window is marked by a green arrow =,

1 You can assign individual shutter speeds (see page
168) to each camera.

Available options
Each pane contains its own specific options.

Options in the left-hand pane Explanation
addfRemove Camerals)., . Opensthe dialog box for adding or removing cameras(see page
216).
ﬂé’{; (=0 Addsa new sequenceto the camera. You set the checkersby

copying them in the camera image from other sequencesor setting
new ones (double-click on the sequencein the Spreadsheet
Controllerto jump directly to the sequence).

Add new sequence
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> Delete

Delete sequence

This option is active only if you have selecteda sequence.

Deletes the selected sequencefrom the application. Note that this
also deletesthe checkers includedin the sequence!

If any checkerresults of the selected sequencehave beenentered on
the spreadsheet, you receive a warning.

Options in the right-hand pane

Explanation

Properties. ..

Opensthe "Execution Group Properties”(see page 149) dialog box.
Here, you can select a specific execution group for application

Delete execution group

Properties startup or activate group switching.

rffﬁ} Mew Addsa new execution group. The new execution group automatically
) receivesthe next available group number, which also appearsin the

Add a new execution group name. You can rename the executiongroup at any time.

P Delete This option is only active if you have selecteda deletable execution

group (execution groups 1 - 12 are predefined and cannot be
deleted).

Deletesthe selected execution group from the application.

T

Insert

Insert Sequenceinto Group

This option is active only if you have selecteda sequenceat the left.
You can add eachsequenceto an execution group only once;
otherwise, a warning message appears.

Inserts the selected sequenceinto the execution group selected at
the top right.

4’-;“£| Remowve
Remove Sequencefrom Group

This option is active only if you have selecteda sequencein an
execution group at the right.

Removesthe selected sequence from the execution group selected at
the top right. The sequenceandits checkersare retained.

The sorting order of the sequences in a sequence group can be set:

Sequenzen der ausgewahlten Gruppe:

€Y Entfernen

'El Kamera 1, Sequenz 1
-I';nﬁl Kamera 1, Sequenz 2
L?'g Kamera 1, Sequenz 3

Marme Kommentar

@) In alphab. Reihenf, sort.

Sort in alphabetical order:

In Einfiigereihenf. sortieren

The sequences of a sequence group are displayed in alphabetical order. This is the default setting.
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Sort in insertion order:

The sequences of a sequence group aredisplayed in the order in which they were inserted into the
sequence group. This type of display is important to see in which order the sequences of a
seguence group are executed:

A The sequences of a camera are always executed in the order in which they were inserted
into the sequence group.

A Since the cameras of a sequence group are always executed in parallel, the order in which
the cameras of a sequence group are executed is undefined. However, the execution order
of cameras can be specified using additional sequence groups and IfCase formués.

*NOTE

1 The Z icon indicates thatyou can make entries in this column.
Double -click to open the comment orname field for editing.

1 Note the difference  between deleting  and removing!  When you delete a
sequence from an execution  group (on the left in the Execution  Group
Controller) - thatis, fromthelist of checker sequences belonging to the
camera selected above - youalso delete all ofits checkers! When you
remove a sequence from anexecution group (at the right in the
Execution Group Controller), you leave the sequence and its checkers in
place.

I Sequences cannot be deletedif theybelong to anexecution group or if
they are number 1 (predefined sequence).

662 Creating a user-defined execution group

You can define (see page 159) up to 4083 execution groups (a total of 4095 execution groups
minus 12 predefined execution groups). To create an execution group, select one or more
checker sequences of one or more cameras to compile a custom grouping of your checking
tasks.

Each execution group is assigned a uniqgue number by the system as well as a hame which
you can change at any time.

When you start an inspection via the interfaces, you can additionally select the execution
group. In this case, only the checker sequences in this execution group are executed.
Depending on the interface you are using, please proceed as follows:

*NOTE

If, for example, you want to start execution group 64:

T For Ethernet or serial interfaces: Send the start command (in this case:
"%S064<cr>").

1 For parallel interfaces (in this case 01000000 [binary for 64]): Create
the data inputs.  Next, send the start signal.
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The procedure for creating execution groups is illustrated by a further example.

n * EXAMPLE

The application usesthree cameras. On every start signal the application checks different objects
containing three differently shaped parts in varying composition. For this you need three different

checker sequences(triangle, square, circle) for each camera. Cameral only checksthe circle
however, meaning it only needs one checker sequence.

Object A  Objact B

Objact C

Object D

A
A

Set up the following checker sequencesin the camera window checker sequence for the three

cameras:

Camera 1 Sequencel . Circle

Camera 2 Sequencel . Square
Sequence2 & Circle
Sequence3 A Triangle

Camera 3 Sequencel . Square
Sequence2 & Circle
Sequence3 A Triangle

From the object-specific checker sequencescreate execution groups (see page 159) to check
objects A to D:

Object A Object B Object C Object D
Execution group Group No. 13 Group No. 14 Group No. 15 Group No. 16
Included sequences | Camera 2, Camera 2, Camera 1, Camera 2,
sequencel sequencel sequencel sequence3
Camera 3, Camera 3, Camera 2, Camera 3,
sequencel sequence 2 sequence?2 sequence3
Camera 3,
sequence?2

166




Execution Groups

The procedure shows how to create execution group 13 for inspection of object A.

4 -
‘i-r"""'..I
A

1.
2.

* PROCEDURE

Create a new application

Add three cameras

For each camera set up the  corresponding number of checker
sequences with checkers and with comments

28 Favion P400 Dwrve [ANSE €1 0] - €1WProgram ¢ liss\anasanic 1 W isiead. UNG_Seguenzgruppend,new (=] 3
Spckceton  Sotem Sattng: Cooton@osx O Sew Qows Owciw  Jeeaithest  BaniMade Ende e

TweE g nav. 55 TS5 REM.

i BRE &G D@ * 5 oA Cemers, Zaguence o | i LY =S &1

LoB = Camara 1 [Frome Grabber 1) Sequenco No. 0 1 Sowoe: CWrogram | esWanmonic EW Vision

o)

[

9

%

"-

.-

M-

- -

u

-

|

Carws { Cemars Coawers 2

- . 3 .

. . pe e s § U s e f SN
Por Ik, powes 1 M. (1: A8 Comaran, Sganon o | o

Next the checker sequences are compiled into execution groups according to the
objects being checked.

Execution Groups - Execution Group Controller

The Execution Group Controller is displayed. It shows the three cameras and the
three predefined execution groups. Camera 1 is selected at the top left. At the
bottom left you see the sequence 1 created for camera 1 with the comment
"Circle".

o Mew

Atthe topright wunder "Execution Groups" select

The group listincludes a new execution group which is assigned the lowest
unused sequence number - that is, 13.
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Vision Q.400 [plus]

For a newly created sequence group, the "Project" column is initially empty because the
sequence group cannot yet be assigned to a project. This happens implicitly when you
assign the first sequence to the sequence group.

6. Click to select new execution group

Double-click on the execution group name to rename it. You can also edit the
entry inthe Comments column. In this example, "Object A" was entered via
double-click in the "Comments" field in order to make the execution groups easier
to distinguish.

® Deecutaon Group Cantralier ’: ] = 8-
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4 » . >

For object A the execution group requires sequence 1 of camera 2 and sequence
1 of camera 3.

7. Atleft under "Camera" select camera 2

To now add sequencesto the new execution group, first select the camera whose
checker sequence you want to assign to the group.
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® Dewcutaan Group Contralier
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8. Select sequence 1 at the bottom left in the list of checker sequences
In front of the sequences already in use in an execution group there isa ¥'.
Sequences not yet used in any execution group are marked by a .

® Dewcutaan Group Cantralier
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29
Select Insert
or
use drag & drop to select asequence fromthe left -hand half orthe

checker sequence anddragitinto the camera window

The selected sequence then appears in the execution group and is marked by a
green arrow =. Atthe top right, the arrow indicates the execution groups in
which the selected sequence is used.
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The first sequence that you assign to a sequence group determines the project to which the
sequence belongs. You can then only assign sequences to the sequence group that belong to
the same project. The project to which a sequence group belongs is determined by the
camera from which the sequence originates.

10. Repeat the last three steps for sequence 1 of camera 3

663 Adding Sequences to a User-Defined Execution Group

You can add more sequences to an existing execution group any time. Either use the
execution group controller as for creating user-defined execution groups (see page 159) or
drag & drop the sequence from the list of checker sequences to the right of the camera
window.

o

You can use as many sequences as you like from up to 12 cameras.
However, every sequence canonly be used ONCE within an execution
group.

In the example we will add sequence 1 from camera 1 to execution group 16.

Adding sequences with the execution group controller

4 -
I * PROCEDURE
A

1. Execution Groups - Execution Group Controller
The Execution Group Controller is displayed.

2. In the topleft half of the window, select camera 1
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3.

4,
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In the top right half of the window,
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In the bottom left

half of the window,

select the required

group 16

sequence

171



Execution Groups

#® Dascution Graup Camtralier
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2

5. Click Insert
Now sequence 1 from camera 1 is displayed on the right under execution group
16. The green arrow mark helps you to identify it quickly. Atthe top right, the
arrow indicates all the execution groups using this sequence. At the bottom right,
the arrow indicates where the sequence is located in the execution group.
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Vision Q.400 [plus]

You can assign the sequence to the sequence group only ifthe sequence belongs to the same
project as the sequence group.
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664 Remove a Sequence from a User-Defined Execution Group

Xl * PROCEDURE
1. Execution Groups - Execution Group Controller

The Execution Group Controller is displayed. The example shows how to remove
sequence 4 from camera 1 from the execution group 13.

2. In the top right half of the window, select execution group 13
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Below, you see all sequences belonging to this execution group.

3. In the bottom right half of the window, select "Camera 1, Sequence 4"
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4. Click ¥ Bemove

A messageappears, asking for confirmation. If you select [Yes], the sequencewill be
removed from the execution group.
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 [eecution Group Comtraller

Lo &t T Gogw
n 5 2o emmee Comnied @ & fewoer. B e X Coeip
M Mwe F Cowwex P . P J Cowwrt S
BN Cewwe o B0 ACwweas, Soqmroe Mo | Larn
B Cowes 04 «Carn
B2 Cowen 40 <Corw
2 Y Care
€313 ComtionGagp Wl 13 Ctgact S
314 Conomon Growp Wa | 1¢ it § e
116 Evouon Geowo Mo 15 Chant € e
@116 Eooson oo Wl 16 Ctyet b “Lawe ¥
« » < »
Sacparcas of Yo sectad covern: Th W N Debetn L Soqarecss ol the semcded emitan A
L e J Cwawe Parca Crarwrmet
vSht Covwn 2 Sequece 1 Squwe B Comavs 2, Sopance | Trarge
vl 7 Cowars 2 Seaumnce 1 Cirle Q) Comers 3 Geoene | S
v} oo b Secumce | Trisge e
et
¢ > < »

6.65 Delete aUser-Defined Execution Group

—

e * PROCEDURE

Rl

1. Execution Group - Execution Group Controller

The execution group controller is displayed (e.g. Execution Group No.: 13; Object
A).
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2. In thetopright half ofthe execution group controller, selectthe
execution group you want  to delete

3. Click # Léschen

or press
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<Del>

A message appears, asking for confirmation. If you select [Yes], the sequence will
be removed from the execution group.
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666 Change an Execution Group Number or Name

4 -
% * PROCEDURE
A

1. Execution Group - Execution

Group Controller

The Execution Group Controller is displayed.

2. With the right

mouse button, select the execution

wish to assign a new number
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The context-sensitive pop-up menu appears.

Select "Change Group Number

The following dialog box appears.

Change Execution Group Number and Name

Cld group number: 18
old group name: Execution Group Mo.: 16
Mew group number:
Hew group name: Execution Group Mo.: 16
[ Ok l [ Cancel ]

Enter the new execution group number
Change the name, if required

The original execution group name also contains the execution group number. If
you assign a new number to the execution group, it may be confusing later if you
do not modify the name accordingly.

Click [OK]

o

You

can change the name of anexecution group any time by

double -clicking the name field, entering anew name and confirming with
<Enter>.

6.7 Reading Images

The reading of images varies depending on which camera type you are using:

|l

For analog and Camera Link cameras, Vision Q.400 always grabs the images of all
cameras connected to the system but only processesthose with a sequence entry
in the execution group being executed. You will find the relevant settings on the
"Frame Grabber" tab (see page 143) under System Settings - Vision Q.400
Settings .

For GigE Vision cameras, Vision Q.400 always grabs the image of only the
cameras that have a sequence entry in the execution group being executed.
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6.8 Set Shutter SEeeds Individuallx View

You can assign individual shutter speeds (see page 168) to each camera. As a default, the
shutter speed from the camera property page is used.

When you double-click the field "Shutter Speed" of an execution group , the button [...]
appears. Select the button [...]to open the dialog box "Shutter Speed for Execution Group
Cameras".

When you click the field "Shutter Speed" of a camera , a drop-down list appears with the
shutter speeds available for this camera. Select the shutter speed from the drop-down list.
Leave the shutter speed setin the camera properties or select a shutter speed for each
camera of the execution group.

If all cameras should use the same shutter speed , setthe correct shutter speed for one
camera and then apply it with the button [Apply shutter time to all cameras] to all other
cameras of the execution group.

Shutter Speed for Fxecution Group Cameras [E]
Camera Shutter Spesd

Carmera 3 (Frame Grabber 2)  1/12
Camera 4 (Frame Grabber 2)  <Camers Settings =

Ok l Cancel ]

Dialog box "Shutter Speedfor Execution Group Cameras”

i

If an execution groupis triggered by anifCase  formula, thereis a sett ingin
the formula editor to define whether the cameras usedin this execution
group should grab anewimage before the execution group is executed. If
you activate the checkbox "Grab" in the formula editor, new images  will be
grabbed with the shutter speeds setindividually  for the cameras.
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Edit Formula

X

View
Farmula Mama: IFCasel —
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[ o ] [ Apply ] [ Undo ] [ Cancel ]

If "Grab" isnot activated, Vision Q.400 uses the shutter speeds set in the

camera properties as the image(s) will

already have been captured.

6.9 Setting bit patterns on the parallel I/O before starting

image acquisition

In the sequence group window, you can set a bit pattern for the respective sequence group in

the top right area. This bit pattern is output to the digital output signals Data 1

- Data 8 of the

ANPC850V3D interface card before the start of image acquisition. Image acquisiion starts after
the wait time [ms] has elapsed. This functionality is useful if you want to switch on different

lighting before the image is captured using different sequence groups.
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Chapter 7
7  Edit

7.1 Introduction

In the main menu Edit you will find several submenus which you can use to cut, paste, copy,
insert and delete previously selected checkers and parameters:

|£| Wiew  Ca

& b

Capy

= Paste

Delete

Submenusin the "Edit" menu

i

These submenus are not available in run mode.
All options available from the menu are accessible from the work area via the pop-up menu.
Depending on whether or not you have selected an object, the pop-up menu contains
different options (see page 28).

7.2 Submenus

The submenus in the Edit menu will be described in the following sections.

721 Cut

With Edit - Cut you can cut out a selected text or a checker either to delete it or to re-insert
it somewhere else with Edit - Paste.

The cut item will be deposited into the buffer until you cut or copy another item. Once an
item is cut, you may re-insert it repeatedly, as needed.

722 Copy

With Edit - Cut you can cut out a selected text or a checker to re-insert it somewhere else
with Edit - Paste.

The item copied will remain in the buffer (clipboard) until you copy or cut out another item.
Once an item is copied, you may re-insert it repeatedly with Edit - Paste.
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723 Paste

With Edit -

Paste , you can re-insert an item that has previously been either copied or cut.

o

Initiall

y, the pasted shape of achecker lies exactly on top of the original

checker. Select the center point  of the shape, hold down the mouse button
and dragit to the desired location. The pasted checker will be added to the
end of the sequence.

An item copie
words, once c
- Paste.

724 Delete

d or cut will remain in the buffer until you cut or copy another item. In other
ut or copied, you can re-insert the item repeatedly at other locations with Edit

With Edit -

Delete , you can delete the item you have selected. Unlike cut or copied items, a

deleted item is not deposited in the buffer. As such, it cannot be re-inserted.

180



View

Chapter 8

8 View

8.1 Introduction

The View submenus allow you to configure which components will appear on the screen
display in the camera window (see the following sections):

| Wiew | Camera Checker Spreads

| 7 | Cameras
Image ]
Seguence 3
Checker. ..
Application Layouts 3
Spreadshest

E| Spreadsheet Controller
& Execution Group Controller

@ Font Yiewer

Errors

W,—: Manitor Intetfaces

|E| Cameras Overview Bar
wworkflow YWindaw

2 Log Execution

|Z| Skakus Bar

System Health State. ..

Submenusin the "View" menu

With the exception of the "System Health State...", "Checker...", "Sequence", "Image", "Tool
Bars..." and "Colors..." options, all submenu options work just like on/off toggle switches. If a

submenu option is marked with a check mark, the corresponding item (e.g. the status bar)
will be shown on the screen.
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8.2 Submenus

The submenus in the View menu will be described in the following sections.

821 Cameras

With View - Cameras you can switch on/off the cameraimage(s) and the associated
checker sequence(s). If you have connected multiple cameras, you can switch between the
individual cameras using camera bar (see page 200) or the Window menu, or by clicking on

=

822 Camera Image

With View - Image - Live/Memory orthe <F9> key, you can switch back and forth
between memory and live image. You can also use the corresponding icons.
]|

1 Live image

1 Memory image li

| Miew | Camera Checker Spreadshest  Run Mode

|7|gameras Y=l
Irmage k|51 Live
Sequence 3 |“|Memorv
Checker...
Application Lavouts »
Spreadshest

E| Spreadsheet Controller
r[%f Execution Group Controller

Font Yiewer

Errars

é‘-ﬁ Monitar Interfaces

|22 cameras Gverview Bar
E[+ wworkflow Window
! Log Execution

|Z| Status Bar
Swystem Health State. ..
Selectlive or memory image display

We recommend using the live image for image adjustments and the memory image when
creating new checkers.
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823 Sequence

You find the following display options in the submenu Sequence .

Migw | Camera Checker
| v |§ameras

Image

Sequence

Checker. ..

Application Layouts

Spreadshest
[ Spreadsheet Controller

Spreadshest

Run Mode

Shindow

=g

* ol | B B B |[FH)
Hide
Adjust Coluran Width

3 Properties. ..

T84 Execution Group Contraller

[&] Font Yiewer

Errars

6“1; Monitor Interfaces

|E| Carneras Overview Bar
‘iorkFlow YWindow

£ Log Execution

[v | status Bar

System Health State, ..

Submenusunder "Sequence”in the View menu

With View - Sequence - Hide/Show you can switch on/off the checker sequence, which

is displayed at the right side of the work area.

With View - Sequence - Adjust Column
column determine the column width in the sequence.

With View - Sequence - Properties... you can define which columns will be displayed in

the sequence.

When you select this option, the following dialog box appears:

Sequence Properties

Displayed Sequence Columns:

X

QB Comment
Time |:| ActiveX name
I ol l [ Cancel ]

Sequencecolumns available for display

Width you can make the longest entry in a

i

Please note that it is not possible to hide the column

the column "ActiveX Name"

is hidden.

"Name".

By default,
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824 Checker

You can configure the visibility and mode of display of checkers and indicators in Vision Q.400
as you need. The settings you make here apply to the camera indicated on the dialog box title
bar at the top.

You can also make custom settings on the
checker, object shape or indicator.

"Visibility" (see page 276) property page for each

Under View - Checker... you enter the camera-specific settings for the visibility of checkers and
indicators:
Wisibility Camera 1 X

Visibility Checkers
Shapes

Processed objects
@ Filled
Processing results

Visibility Indicators

Draw indicators

D Gray image processing results

() Mot filled

Visibility after Application Execute

(@ all executed checkers | indicators of the camera

(O Only the checkers } indicators of the last executed sequence

Apply settings to all cameras

Show

Hide

Cancel

Define visibility for all checkers and indicators of a camera

Parameter

Explanation

Condition

Shapes

Switch checker shapeson/off

Only checkers

Gray image processing
results

Show/hide gray image processingresults

Only checkers

Processed objects

Showr/hide the objects computed in image
processingand display in this way:
1 Filled: Processedobjects are displayedin the
color (see page 46) selected by the user.

 Notfilled: Processedobjects are not filled,
only the borders are visible.

Only checkers

Processing results

Switch image processingresults on/off

Only checkers

Draw indicators

Show/hide indicators

Only indicators

All executed
checkers/indicators
camera

of a

All checkersand indicators of one camera
processedduring the last execution of the
application are displayed. This includes checkers
from ALL sequenceswhich have been usedfor
calculating the IfCase formula.

Onlyif you are using IfCase
formulas

Only the checkers /
indicators of the last
executed sequence

Displays only the checkersand indicators of the
sequenceexecuted last when calculating the
IfCaseformula.

No condition
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The following buttons are available:

Button Explanation

Show All parameters relating to the display of the current element are activated. The
setting determining whether processedobjects are filled or not filled does not
change.

Hide All parameters relating to the display of the current element are activated. The
setting determining whether processedobjects are filled or not filled doesnot
change.

Apply settings  to all With this button the settings of the current camera are applied to all other

cameras cameras.

*NOTE

For run mode vyou can disable display ofall checkers, object shapes and
indicators entirely. To do so, activate the relevant "Graphic Update"
parameters onthe"Run Mode Settings" property page under Application -
Properties. The properties of the application  have priority  over the settings
you make here or on the "Visibility" property page.

825 Application Layouts

In Vision Q.400 you can customize the appearance of your user interface in layouts. In this, a
distinction is made between

1 layouts with non-application-specific settings which are used when no application,
or no layout saved in the application, is loaded, and

1 layouts with application-specific settings which are saved with the respective

application.
Name Layout type Which data are stored in Icons and commands in
it? Vision Q.400
User non-application-spe | Position and appearanceof o L E
interface cific menu bar Savewith o
layout (see Position and appearanceof tool | Load with
page79) bars =
; Delete with
Positi .
T dgsﬁfgl : r\:\f:n%pgjﬁzranceo System Settings - User Interface
Layout - Save as/Load/Reset User
Layout
Start layout application-specific |{ Position and appearanceof Automatically configured and saved
(seepage dockable windows (see page 182) by Vision Q.400
176) 1 Positionand size of camera
windows
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Name Layout type Which data are stored in Icons and commands in
it? Vision Q.400
9 Position and size of spreadsheet
Setup mode application-specific | 1 Position and appearanceof Savewith IE]
layout (see menu bar ]
page 176)  Position and appearanceof tool | Loadwith
bars Delete with

1 Position and appearanceof

dockable windows View - Application Layouts -

. . Save/Load/Delete Setup Mode Layout
1 Positionand size of camera

windows
i Position and size of spreadsheet

Runmode application-specific |  Position and appearanceof Savewith Fg
layout (see menu bar B
page 176)  Position and appearanceof tool | Load with
bars .
Delete with ==

1 Position and appearanceof

dockable windows View - Application Layouts -

. . L Delet M L
1 Positionand size of camera Save/L.oad/Delete Setup Mode Layout

windows
9 Position and size of spreadsheet

In "Application Layouts" a distinction is made between the start layout (see below), the setup
mode layout and the run mode layout. All layouts include application -specific settings for
the user interface adapt to the specific mode. So it is advisable in run mode, in which no
settings can be made anyway, to hide the toolbar and checker bar so as to make more space
for the windows with camera images and execution times etc.

Start layout

The start layout of an application is configured implicitly by Vision Q.400 with the application,
and determines the appearance of the Vision Q.400 user interface when you load an
application in setup mode. As the start layout contains no information on the Vision Q.400
toolbar and menu bar, their settings remain unchanged. In run mode the start layout is used
whenever an application change takes place and no run mode layout is stored in the newly
loaded application.

The appearance of the start layout depends on the time of saving:

1 In setup mode the start layout is generated from the layout of the user interface
at the time the application was saved.

1 In run mode, the application is automatically saved when you quit run mode. The
start layout is generated from the layout of the user interface atthe time setup
mode was quit.

*NOTE

Before switching torun mode, configure thelayout sothatyou can work
with itthe next time the program starts up, because this layout is implicitly
saved as the start layout of this application when you exit run mode,
provided youdo not thensave the application again in setup mode.
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The following user interface elements are stored in the various layouts:

Start layout Setup mode layout Run mode layout
Position and appearanceof | No Yes Yes
menu bar
Position and appearanceof | No Yes Yes
tool bars
Position and appearanceof | Yes Yes Yes
dockable windows
Positionand size of camera | Yes Yes Yes
windows
Positionand size of Yes Yes Yes
spreadsheet

Saving application layouts

The procedure describes how to create and save a run mode layout.

4 -
--* * PROCEDURE
G -

1. Open required windows

Configure your layout the way you want it for run mode. Open and position all
necessary windows, such as for the camera(s), spreadsheet, workflow, execution
log, etc.

Adapt window position and size
Hide unwanted tool bars

You can hide unwanted tool bars to create more space on screen. In run mode
most toolbars are not needed, or have no effect.

Save your finished layout with bg

or by choosing

View - Application Layouts - Run Mode Layout - Save Layout
Select

or choose

Application - Save

If you do not save the application, you will not be able to load the layout the next
time the program starts. Repeat the procedure if you want to configure a setup
mode layout.

Loading application layouts
In setup mode you can load your own custom-defined setup or run mode layout at any time.

187



View

A
* PROCEDURE
B

1.

Automatic

Select ™ toload therun mode layout or E1 for the setup mode layout

or choose

View - Application Layouts - Run/Setup Mode Layout - Load Layout

All windows are restored to the sizes and positions you saved as the layout for
this application.

loading of layouts on mode switching

When you switch from setup to run mode or back again, you can have Vision Q.400 load the
run or setup mode layout.

o,
Il * PROCEDURE

Xl
1. Application - Properties
2. If not yet visible, select "Run Mode Settings" property page
3. Under "Layout Switching" activate the desired parameter
al| T R
Run Mode Settings
TR Graphic Update Exmoution Times Update
[#] Image (=) Maver
Chackars: 3 Altar 1 made
[#] Indicatars 3 During run made
Spreadzhiat
Start b ode
(=3 Noimal start
3 Flmpetitive start
) Repatitive / Autormatic start
Layioul Swilehing
|| Uze run mode |ayout
[] Use zetup made layout
4. Application - Save
1  You can also activate the options under "Layout Switching® when you
did not create the layout concerned. thelayout load command is
ignored when you switch modes, and awarning is written to the error
log file.
1 If you have not checked the "Load setup mode layout when leaving run

mode" checkbox orthe layout does notexist, the start layout is loaded
when you quit run mode.
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8.25.1 Showing and Hiding Tool Bars

By default, the five Vision Q.400 tool bars are docked beneath the menu bar, and feature all
available icons. Because most icons are grayed out in run mode, it is advisable in run mode to
hide the tool bars and checker bars so as to make more space for the windows with camera
images and execution times etc. Alternatively, you can also create your own custom (see
page 189)tool bar containing only the icons available in run mode, which takes up less space
and can be positioned wherever you like (see page 187).

|7| Standard
|7| Layouk
|T| Application
|Z| Zoom

|i| Checkers

Cuskomize. ..

List of available standard tool bars

Hiding tool bars
To hide unwanted tool bars:

4
I ¥ PROCEDURE
g -

1. Right -click in the free gray area next to or beneath the menu barora
tool bar

A pop-up menu appears containing the five tool bars. In this example the
"Layout" tool bar is to be hidden.

o Voton PA00 Do [ANPE O 0] - € Wragram | fesWanssenic- | W VisoniWision F400 Deme 4, 2MaplicatiinsVApplk
Ahcwon  Sotws Setwron  Dimodes Gocps D8R fee Cewmre  Chachet  Jrwackiwet BanMode  Mndow e
) e @ v @ v.%9% ST% RS, 4
3 Zacied
w R G CI@ » 5 N 0 A Cerwes, Segence Mo -t i -
v Lavad
Welhw x e
e v Apgscatan
. Qo’-ma_ v |t
e M v Chachers
BT [ Aviscatin
b o L.
™.

2. Left-click to select "Layout"

The selected tool bar is hidden and the pop-up menu closed.

.,'; Vision P400 Demo [ANPC CL D] - C:\Program Flles\Panasonic-tW Yision\Wision P4

fephcation  System Settings  Execution Groups  EGt Wew  Camara Checker  Spraaddhwe
NedHd P& T. [

o BHEB D BB » = No. 0 ARCamerss, Sequence Mo, 1 i
= d
v W
Showing tool bars
To redisplay hidden or unintentionally closed tool bars:
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A
* PROCEDURE
B

1. Right -click in the free gray area next to or beneath a tool bar

A pop-up menu appears containing the five tool bars. Currently visible tool bars
are indicated by a check mark in front of the name. There is no checkbox for
hidden tool bars. In the example the hidden "Application” tool bar is to be

restored to view.

i Vision P400 Demo [ANPC CL D] - C:\Program Files\Panasonic-EW

© ppplication  System Settings  Execution Groups  Edit Wiew  Camera  Ches
- La"} —
DeEE =R %|v|5tandard

| R 50D O [P o f=d
........ Workflom w |i| application

= | w | Zoom

. —

PR QSystem Setup | o |Checkers

f‘| - -

|'g.+. % Application Customize, .,

2. Left-click to select "Application"

The selected tool bar is redisplayed and the pop-up menu closed.

= Vision P400 Demo [ANPC CL D] - C:\WProgram Files\WPanasonic-tW VisionWision P400 Demo
fepbcation  SystemSettings  Ewecution Groups  Edt Wow  Gamera  Checker  Spreadshent  Run Mol

DeE @ &= V. ERRITE B REO.

W BWG O 8 7 DWW > = M 0 alCameras, Sequence Mo. 1 v ”‘j El
Workflow x

-

8.2.5.2 Repositioning Toolbars

By default, the five Vision Q.400 tool bars are docked beneath the menu bar, and feature all
available icons. Each tool bar can be detached from its docked position and positioned as a
floating box at a different position on the screen.

4 -
s * PROCEDURE
Ao

1. Point the cursor to the start of the tool bar

Each tool bar starts at the left with a vertical dotted line. This line also acts as a
separator between adjacent tool bars.

@q =W e K wml@vlf?@)am

The cursor shape changes to "I"

=kl

2. Click and hold down the left mouse button
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This detaches the tool bar from its anchorage.

iz Vision P400 Demo [ANPC CL D] - C:\Program Files\Panasonic-EW VisioniVision P400 Demo 4

. ppplication  System Settings  Execution Groups  Edit Wiew  Camera  Checker  Spreadshest  Run Mode

DEEM &- ¢ Qe EOE RE.
e = = e @|“| » |ND. 0: All Cameras, Sequence Mo, 1 \f||_|f§:!I ||
e

3. Drag the tool bar to where you want it in the window

When you move the cursor along the window margin, Vision Q.400 tries to dock
the tool bar there. When you move the cursor to the middle of the window, the
tool bar is displayed on screen in a separate, floating tool bar box when you
release the mouse button. In this case the "Layout" tool bar is to be placed in a
dedicated box

4. Move the cursor into the middle of the window

5. Release the mouse button

ian Vision P400 Demo [ANPC CL D] - C:\Program Files\Panasonic-EW Vision\Vision P400 Demo 4. 2\A

Application — System Settings  Execution Groups — Edit — View  Camera  Checker  Spreadsheet  Run Mode W
D@ 6w &g,
ISy 105 | O §gr O O G805 (G0 @] (> =] [No, 0; ANl Cameras, Sequence No, 1 Sl 0014
[&] | Warkflow x|
- % System Setup Layout
lilf 3 l& Application

The layout tool bar box can be moved at any time.

i

1 When you close a tool bar box, you hide the tool bar. It is not resetto
its original position. To redisplay the tool bar, right -click in the gray
area where thetool bar was previously positioned. All available tool
bars are displayed, with the currently visible onesindicated by a check
mark. Select the tool bar you want to redisplay by left -clicking onit and

it reappears at __the position it was __in before being  hidden.
iz Vision P400 Demo [ANPC CL D] - C:\Program Files\Panasonic-EW
© Application  Syskem Settings  Execution Groups  Edit View  Camera  Cher
beEE &~ ?_' |7|Standard |
ERRELOEERELICE - ¢
"""" Warkflow x| || v | Ablication
v | v |Zoom
5o %System Setup —_
. |i| Checkers
E"ﬂv % Application Customize. ..
E
1 You can save the customized user interface as your layout and load it

when required. Youcanalso save different layouts with more or fewer
tool bars for setupand run mode with the application (see page 176)
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and load the relevant layout automatically on switching mode (see page
182).

8.2.5.3 Customize Tool Bars

By default, the five Vision Q.400 tool bars feature all available icons. You can create your own
custom tool bars featuring the icons you need most frequently. A custom tool bar is a good

idea in run mode, for example, because only a small number of icons can be used in that
mode while most are grayed out.

4
I  * PROCEDURE
A

1. Right -click in the free gray area next to or beneath the menu bar or atool
bar

A pop-up menu appears containing the five tool bars.

o Tovton PA00 Derre [ANPC O 0] - € Wragram | fesWanssenic- | W Visoni¥ision F400 Deme 4, 2\aplicatiensVApplk
Ahcwon  fotes Seron  Duodes Guge DR fme  Cewrs  Chache Jrwackiwet GnMode My e
Dwd g v év. %% e R RS, "

B R G SI@ )5 e 0N oot S ::7: &
. Qn’-muw v | tom

i i; v | Chachare
[ Lt

= W f—————"

2. Click on "Customize..."
The following dialog box appears:
Customize ['5__<|

Toalbars | Commands || Optians

Toolbars:

New...
Standard
Laryouk Rename. ..
Application
Zo0m Delete

Checkers

Close ] ’ HilFe:

3. Click on [New]
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The following dialog box appears:

New Toolbar

Toolbar name;

[ o8 ][ Cancel ]

4. Enter a name for the tool bar and click [OK]

Give your tool bar a descriptive name; in the example it is "RUN". The new tool
bar appears at the end of the tool bar list.

Customize

Toolbars | Commands || thions|

Toolbars:
=
Standard
Layaut Renarie. ..
Application
Zaom Delete
Checkers

X

[ Close ] [ HilFe: ]

At the same time, a new, empty bar is displayed at the top underneath the
standard tool bars.

4 Vision P400 Demo [ANPC CL D] - C:\Program Files\Panasonic-EW Vi

. Application  System Settings  Execution Groups  Edit  Wiew  Camera  Checke
D@ $ 2B & 7. @E DD R ME
1 g By R o oy i n|“| E‘ E‘ |N0. 0: &l Cameras, Seque

o Customize
R e Tods [gommonts [ 0
= Toolbars:

[ Mew Applicatio oolbars:

E‘ M = Open Application, ..
°°° - ﬁ Sawe as...
! Application Properties. .

Application

Application Numbers. ., Zoom
- =
e | 1: C:\Program Files\...\Com V|
! T Cpen Selected Application. ..
e _

5. In the "Customize" window select the "Commands" tab
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6.

7.

8.
9.

10.

Left -click on the ¥ Start"icon and hold the mouse button down
Customize X
Taalbars | Sommands | Options |
To add a command bo a toolbar: select a category and drag the
command out of this dialog box to a toolbar.
Cakegories: Commands;
AT mew ”
Systemn Settings . il
Execution Groups [Z Open... =
E_d't Close b |
iew
Camera = H Save
Checker
Spreadsheet m S (o
t'Ve'TpdDW | | Stop Repetitive Start
User-Defined Checke Propetties. ..
o v colors... ]
[ Close ] [ Hilfe ]

Drag the icon onto the empty tool bar and release the mouse button

-z ¥ision P00 Demo [ANPC €, D] - C:Wrogram | ilesWPansonic {W ¥ision\Vixian PADO Dero 4, 2\kpp
Apgication  Sysem Settings Execution Groups  EOt Mew  Camera Checkar  Soreadsheel  Run Mode  Windos
DedE s B & . @R OO0 % EOKSF0.

B GeB 00K D@ b |® b oAl Corens, Sequnce . 1 ~ i L

[

W Tookars | Cammands | ptions
. D) Mo Appic To add a command to a boobar: select a category and crag the
n-- T IR command out of this dadog box to & toobar,

Cpen Appy.aton.

= Commangs:

.:. B sevess... [ Nem 2
a- £ Apphcation Froperties. ., & 2

Fopheation Numbers., y
- 1: CAProgram Files\.. \Com ¥ &l sove
, L Cpen Selacted Appheation. ,
- > . (O] Aa.,.
- Blcamers Fur Mode o S
" - m &‘o“"” 1% Stop Repstiwe Sart

Drag & drop all the command icons you want to use onto the tool bar
Click on [Close]

| 165 T[] [m]

Icons for commands which are not currently available are grayed out as usual (in

the example the icons for "Stop: Repetitive Start" and switching to setup mode,
as we are in setup mode).

Position the finished tool bar

User-defined tool bars can be docked onto the window margin or onto other tool
bars just like standard tool bars, or can be positioned as separate floating boxes.
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The tool bar name is displayed on the title bar of floating tool bar boxes.

RUN X

*NOTE

You can save the customized user interface as your layout and load it when
required. Youcan also save different layouts with more or fewer t ool bars
for setup and run mode with the application (see page 182) andload the
relevant layout  automatically = on switching mode (see page 182).

826 Spreadsheet

With View - Spreadsheet or by clicking “= you switch the spreadsheet window on/off.

827 Spreadsheet Controller

The "Spreadsheet Controller" window allows you to view only selected checker results and
formulas in the spreadsheet and the "Objects for Data Transfer" window.

If you are not using execution groups
Depending on the item you have selected, the spreadsheet and the "Objects for Data
Transfer" window display formulas and checker results from

1 the whole application (all cameras, all sequences) or

1 a selected camera with its sequences or

1 One specific sequence of a camera
To open the Spreadsheet Controller choose View - Spreadsheet Controller or click on the
& icon. The window is displayed at the left as a separate tab page in the area with the
workflow window. The Spreadsheet Controller is a useful tool for navigation and for reducing

the display down to the data of a camera, sequence or execution group. You can use this
function as follows:

1 Restrict (see page 44) the spreadsheet display to the results of the selected
sequence/execution group

1 Restrict (see page 44) the display in the "Objects for Data Transfer" window to
the results of the selected sequence/execution group

1 CameraWindow Switching (see page 44)
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el A=

: All Cameras, Sequence Mo. 1
: Execution Group Mo.:
: Execution Group Mo.:
: Execution Group Mo.:
: Execution Group Mo.:
: Execution Group Mo.:

o or

.0
o1
.2
g Mo. 5
.6
.9

[ shows comments

‘iarkFlow Spreadsheet Controller

Spreadsheet Controller

B e & B E

. 0: All Cameras, Sequence No. 1

. 1: Execution Group No.: 1; Camera 1, Sequence 1 (fix)
. 2: Execution Group No.: 2; Camera 2, Sequence 1 (fix)
. 3: Execution Group No.: 3; Camera 3, Sequence 1 (fix)
. 4: Execution Group No.: 4; Camera 4, Sequence 1 (fix)
[ Mo. S: Execution Group No.: S; Camera 5, Sequence 1 {fix)

Show comments

" [E Spreadshest Contraller Workflow
SpreadsheetController without execution groups: At top normal display, at bottom with
comments

If you are using execution groups
When you work with execution groups, there are additional items available:
1 all cameras with sequence number 1 (corresponds to executing the application in
run mode without execution groups)
1 user-defined execution groups with one or more cameras and sequences
The following rules apply for the display of checkers and formulas:
1 Achecker result is displayed if its checker belongs to the entry selected in the
spreadsheet controller.
1 Aformula (exemption: IfCase formulas) is displayed if
- all the checker results used in this formula belong to the entry selected in the
spreadsheet controller.
- all the formula results used in this formula belong to the entry selected in the
spreadsheet controller.
- the formula is independent of checker results, e.g. it only contains the value
"TRUE".
- it is a global formula (see page 543).
1 AnlIfCase formula is displayed if atleast one result used in the formula belongs to
the entry selected in the spreadsheet controller.

196



View

EXAMPLE

A formula uses the results of a feature extraction checker from camera 8, sequence 1
and a binary edge detector from camera 9, sequence 2. The formula is displayed
when you select one of the following entries in the "Spreadsheet Controller" window:

1 All Cameras, All Sequences (= whole application) or

1 the user-defined execution group 13 containing both camera 8,
sequence 1 and camera 9, sequence 2

The formula WILL NOT be displayed with any of the following selections in the
"Spreadsheet Controller" window:

1 the predefined execution group No. 8 (because one checker is part
of a sequence which does not belong to the execution group for
camera 8)

1 the predefined execution group No. 9 (because one checker is part
of a sequence which does not belong to the execution group for
camera 2)

1 any user-defined execution group which contains only one of the
cameras or sequences

1 "Exec. grp. num. O: All Cameras, Sequence No. 1" because a
sequence with number 2 is used

An exemption to this rule are formulas containing no checker, e.g. a global formula or a
formula containing only the value TRUE.

The display rules for the spreadsheet are also valid for the "Objects for Data Transfer"
window: Vision Q.400 only lists checker and formula results which are executed with the
execution group and are selected for data transfer to the interface. If you select another
camera or execution group inthe spreadsheet controller, the display changes.

\Vision Q.400 [plus]

Bei Vision Q.400 [plus] enthélt die Sequenz-Ergebnisanzeige zusatzlich eine
Dropdown-Liste, mit deren Hilfe Sie ein Projekt auswéhlen kdnnen. Es
werden dann nur noch die Kameras und die Sequenzen angezeigt, die zu
diesem Projekt gehoren.

*NOTE

1 The selection you have made in the spreadsheet controller

spreadsheet display will not be saved when you save the application.
display them

1 If you have hidden spreadsheet rows, you can temporarily

again by clicking on the ™= icon in the Spreadsheet Controller.

the ™ icon is displayed on the spreadsheet to the left of
hidden but temporarily visible rows.
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Results e

Result Hame Value |Result {Calib.}| Judgement

FE[1;1]areaSize_1 47432 [ 47482 0K
L= FE[1;1 Jaravity_x_Coordinate_1 20588 20583 OK
o= | FE[1;1]gravity_¥_Coordinate_1 | 26668 26668 OK
FE[1;1]angle_1 165.27 | 168527 oK

Encl

8.2.7.1 Restricting Spreadsheet View

If you have connected a lot of cameras and the spreadsheet contains a large number of
checker results, it will become less clearly readable. Clicking on an execution group with the

spreadsheet open results in only the spreadsheet rows containing the results of checkers from

this execution group being displayed. All other rows are hidden.

4 -
I  * PROCEDURE
A

1. View - Spreadsheet Controller or select H

The Spreadsheet Controller window opens up, or if already open is placed in the
foreground.

Al
N Camera 1
N Camera 2
N Camera 3
N Camera 4
N Camera 5
I'[’EE Mo, 0: All Cameras, Sequence Mo. 1

11 Execution Group Mo,:
2: Execution Group Mo,:
I'[’EE Mo, 5: Execution Group Mo.:
& Execution Group Mo.:
I'[’EE Mo, 9: Execution Group Mo.:
= Mo, 15: Execution Group Mo, :
E?ﬁl Camera 1, Sequence 2
Camera 2, Sequence 2
=| Camera 5, Sequence 1
= 0. 14: Execution Group Mo,: 14
E?ﬁl Camera 3, Sequence 2
E?ﬁl Camera 3, Sequence 3

Lol =T 40 B o

(o)

[ shovs comments

Warklaw Spreadsheet Cantraller

2. Click on "All Cameras, All Sequences"
The spreadsheet shows all inserted results. Results of checkers not executed on

the last startup because they belong to a different execution group are marked in
blue. Next the view isto be restricted to all results of execution group 13.

198



View

Rasul Hame Raault (Calib,) | Judgement | NG Max
Reoufts

P, joreaSize_) 4253 O 1
" FED, igravty_X_Coxronets_t T 42245 O 1

FE1, tigrandy_Y_Coordnide_1 = 23503 oK l
" OFE[ A nge_t * tos O )
" ED_E(T;1 usberOfTotoEcges 1
1 CR{2 1 decodedSng WYrw panas K K

onc-adactrc-
‘works con

" FEZ I nusberOfTotaiObjects Hot Execitod SR
" FE21reasze 1 Not Executod
" rE21jpreaSze 2 1 Net fxecuted ]
" FE2 preaSize 3 1 Not Execited K

M3 Inumber O TolalOkgects 4 C 91
" OM3 ! correeton Y " 035 1

O3 1 jcomeiaton_2 “ pas 1
" O3 1coneason 3 " om 1
* OW3tcomsmon 4 " ons 1
PR areaSize 1 1
" FE3 preaSze 2 1 1
" ED_BE 1 punber OfTolaEcges 1
Y O nunberOfTotal0biects 4 )
s — — |

3. Select group number 13

The spreadsheet then only shows the results relating to the checkers from
execution group 13. The restriction to execution group 13 is also indicated on the
spreadsheet title bar.

Result Hame Result {Calil.) Juidgement HG Max
Resutts
ED_B[1;1]numberO1TotalEdges Not Executed
T FE[Z)rumberOtTotalObjacts | Not Executod
T FE[ JareaSize_1 h Not Executed J]
" FE[2A Jareasize_2 " Not Executed K]
" FE[3]atensize_3 r Not Executed JR
T FE[S1numberotTotalCbjects [ 7 1
*NOTE
The selection you have made in the spreadsheet controller to limit  the
spreadsheet display will not be saved when you save the application.
If you have hidden spreadsheet rows, you can temporar ily display them

again by clicking on the "= icon in the Spreadsheet Controller. Then
the ™ icon is displayed on the spreadsheet tothe left of the actually
hidden but temporarily  visible rows.

Result Hame Value |Result {Calib.}| Judgement

Resultz  [=El
FE[1;1]areaSize_1 4742 | 47482 OK
= FE[1;1]gravity_X_Coordinste_1 05588 20588 O
= FE[1;1]aravity % _Coordinate_1 J66.68 | 26668 OK
FE[1;1]anale_1 16527 [ 165.27 OK

199



View

8.2.7.2 Restricting View of Output Data

The "Objects for Data Transfer" window can only display a certain number of results at once.
When you have opened the "Objects for Data Transfer" window and click on an execution
group in the Spreadsheet Controller, only the results relating to checkers from that execution
group are displayed. All other results are hidden.

Vision Q.400 [plus]

In Vision Q.400 [plus], the sequence result display also contains a dropdown
list that you can use to select a project. Only the results that belong to this
project are then displayed. All other results are hidden.

4 -
W  * PROCEDURE
A

1. View - Spreadsheet Controller or select i

The Spreadsheet Controller window opens up, or if already open is placed in the
foreground.

2. Click on "All Cameras, All Sequences"”

B & & i E

+- 150 Camera 1
+ 150 Camera 2
+ -0 Camera 3
+ -0 Camera 4
+-IE0 Camera S
+ I'[f'ﬁ Mo, 0 All Cameras, Sequence Mo, 1
I'[f'ﬁ Mo, 1: Execution Group MNo.:
I'[f'ﬁ Mo, 2: Execution Group Mo.:
I'[f'ﬁ Mo, 5: Execution Group MNo.:
I'[f'ﬁ Mo, 6: Execution Group Mo.:
I'[f'ﬁ Mo, 9: Execution Group Mo.:
= Mo, 13: Execution Group Mo,
B Camera 1, Sequence 2
Camera 2, Sequence 2
Carmera 3, Seguence 1
= Mo, 14: Execution Group Mo.: 14
ﬁ:";l Camera 3, Sequence 2
ﬁ:";l Carmera 3, Sequence 3

Lol == U ) B S
w

12 o2 B

[ shows comments

WorkFlow Spreadsheet Controller

H
3. Click [ zed1a
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The "Objects for Data Transfer" window displays all results to be output via the
RS232 interface. Next the view is to be restricted to all results of execution group

13.

Objects for Data Transfer

ELEREG

Ethernet 1/0
Senat [fO
Paraliel /O
o

Fie

e O

[7] Cardrobed by ACTION

Selcted ipeeadthest cals

Result Hame

| _colwnn_| fou!!__[—

_[él“l"l“l**l“l‘l“l“[;

FE|1; \}arossc:e 1
FE(T, gty _K ‘
FE[1, 1)rmey_Y

FE[1,3 jangm 1

[Resut l\.w ) Deomsl Vabue

oa'\'rﬂe 1 Ne'ul[- alb ) uecﬂ-ﬂlvu
Cooednate 1 Rc—'ul (Callo ) ‘Docmai vu

Rﬂnl (Calty ) Decinal Vﬂt

ED_B11, lrwbvvJOYUMs ﬁ'o-u( [Coﬁa | tectm Vu.e

A2, ecodedSinmg

FE[21 rumbenDfTotalOtiect s
FE|2. 1 )wreaSae_1

CME3, 1 e O vﬂvxﬁt Ctpercts
fm 1 ;wwxe K]

[T Adwaps serd the data of af esscution gioups

.e-ul (Cal ) Yen
Pe‘ul( nla‘l E!cﬂd\’u
Reu (Cok ) Decrmal Vel |

‘Rwsm (Coity ) Dwcrmal Vau

[ Bopeter. |

4. Select group number

13

=X3

E]--E &ll Cameras, Al Sequences

ution Group M
Carnera 1, Sequence 2
] Camera 2, Sequence 2
Carnera 5, Sequence 1

Camnera 3, Sequence 2
2] Camera 3, Sequence 3

- Mo, 0: All Cameras, Sequence Mo, 1

~Jig Mo, 1: Execution Group Ma.:
l'lfé Mo, 2: Execution Group Mo,
~Jfig Mo, 5: Execution Group Mo.:
l'lfé Mo, 6: Execution Group Mo,
~Jig Mo, 9: Execution Group Mo.:

. 141 Execution Group Mo,

- R T

14

[ show comments

wiorkflow Spreadshest Controller
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The window then only shows the results relating to the checkers from execution
group 13.

Objects for Data Transfer %
mall=11"

Action m

Ethatrt 10
Sarial [/ ["] Contralled by ACTION

Parallsl 1/
OLE
Filie

Selectad spraadshesl calls

Result Hame Column Format

EC_B[1;1 number o TolalEdges |Rasull (Calib) [Dacimal Yalie
FE[21 numberof TotalObjects | Result (Calib,) |Decimal Yalus
FE[Z 1 |areasize_1 Fesult (Calila.) |Decimal alus

8.2.7.3 Camera Window Switching

With the Spreadsheet Controller you can quickly switch from one camera window to the next
via the sequences.

4 -
s * PROCEDURE
X

1. View - Spreadsheet Controller or select g

The Spreadsheet Controller window opens up, or if already open is placed in the
foreground. Firstthe image of camera 1isto be displayed.

ER 3 C , A
A Camera 1
R Camera 2
3

4

A Camera
A Camera
A Camera
I'[% Mo, 0: All Cameras, Sequence Mo, 1
I'[% Mo, 1: Execution Group Mo.:
I'[% Mo, 2: Execution Group Mo.:
I'[% Mo, 5 Execution Group Mo.:
I'[% Mo, & Execution Group Mo.:
I'[% Mo, 2 Execution Group Mo.:
= I'[& Mo, 13: Execution Group Mo.:
'i’£| Carmera 1, Sequence 2
'i’£| Camera 2, Sequence 2
'i’£| Carmera 5, Seguence 1
= I'[& Mo, 14: Execution Group Mo.: 14
'i’£| Carmera 3, Sequence 2
'i’£| Carmera 3, Sequence 3

o

Lol "= U ¥ ) B o )

o

[ shows comments
Warkflaw Spreadsheet Contraller

2. Click on "All Cameras, All Sequences"
3. Select camera 1

4. Double -click on a sequence
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The camera window jumps to the image of the selected camera. In the example
sequence 1 of camera 1 is displayed.

== Yiston 400 Demo [ANPC €1 D) - New Application

fyvheston  Tyvtem Setings  ContonG@oupe  [dt Yew  Cavers  Checher  fpreadshest  BunMode  Wedow  Help

Ded@ Bdé- . A% : =~ BTN BRED.
() RS G K (3 = . 00 Comees, Sequence No. | v NS
S % Camera 1 [frame Grabber 1) - Seguence No.: 1 - Seurce: C:
v. F e Gr s
a —‘All.--.“kmrrn ~
A I 180 Cavens |
L. Ta
o C

ﬁ' + 10 Cavees 2
°._,_ o IE0 Covers 3

& 0 Covera
| B = M Covers 5
- T Comma 5, Tequence |

& T4 No. @ i Careras, Sequerce No, |

N- & Mo. & Eesasten GropNe.: 1
- 4 ho. 2 Eceotion Gop N 2

A Mo 5 Dxsostion Groo Mo §
9- & No. & Dosostion Grouwo Hov« 6
'A}' & M. % Losaton Growp Mo 3
" " 0 Mo, 13 Exsiatety Gronp No.2 23

B Covers 1, Sequence 2

“ !) Cavers 2, Ssomes 2 o

b 1 o PRI

Now you want to switch to camera 5.
5. Select camera 5
6. Double -click on a sequence

In the example sequence 1 of camera 5 is displayed.

X Ve X B [ €1 11] . Mo Agabat s

Mheon S tre EaramUoms U e Lews Omde & reer——n =
CEM IR e S Y, U AT RS,
ARE ST AP HE wrUaenew: SR BRAR SO S e Bt
Sorvatras Curle
e

e

VDR NG A G D

828 Spreadsheet

Using View - Spreadsheet or the icon : you can set whether the spreadsheet should be
shown/hidden.
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829 Execution Group Controller

The Execution Group Controller (see page 156) lists all execution groups with their assigned
camera(s) and sequence(s).

® Deecutaon Group Contralier

o= Ermitten Groas
n [F addiverave Coveraly) @ 5 maetes Lo T S
M. New J Cowent Arsc w P # et A
BN Caewa ! AT A0 M Comwrm, Seence . | Lare
B Cowwa: AT 8!  DuodeeGrople: | ~Care
B> Cowwa 2 A 4% CDootenGopte. 2 cCare
A% CoatonGapte: 5 Cawe
B b o } Ot & <Cawe
w80 Eorotun oot 19 [F1d e
“E0n  brotons Gagte 18 Ohwat £ “Lowe w
. » ' '
Seiueeces o (e sseced comars: Th e X Deiets I R JT S p—————— Bl
" Mrw § Coawmnt Hyw e
vBR!  Carers 3 Segwere 1 Squwe B Cowin b Seguwes | COrcke
v o W Comrs I, %eqanee 2 Orche
v 5 Cawars 3 Sequerce 3 Trange il g o9 Comrs 1, fequarce 2 Ciche
Foot
4 » . »

Execution Group Controller

There are two categories of execution groups:

1 Predefined execution groups (see page 151), e.g.: Group number 1 includes
"Camera 1, Sequence no. 1", group number 2 includes "Camera 2, Sequence no.
1" etc., up to 12, if you are using 12 cameras in the application

1 User-defined execution groups (see page 148) (group 13 to 255) which you can
create (see page 159) or expand (see page 163) yourself.

8210 Font Viewer

With View - Font Viewer or by clicking [A] you switch the font viewer window on/off. The
font viewer is a tool for viewing and editing existing fonts. You can either

1 view or delete individual patterns,
1 view or delete all patterns for a label, or
1 view or delete a complete font.

When you select this option, the window below appears. When you have selected a font, you
find all the labels belonging to that font and the different patterns that have been registered
for a particular label.
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The figure below shows a font called "Credit_card" and the label "3" with different patterns.

N Font Viewer mﬁm

| Optirmize
Bame: | Cradit_Card N
Source: (5) Dark on Light ) Light on Dark,

Target: () Dark on Light ) Light on Dark

Optimize Font
Labwl
Avallable Labels:
Selecked; [0 Al
: 1 [
3 L] 2
[ Dslate Label | ;
|2 v

Pattern

Index: Siee:  19x 31 Pixel

) [ Delats Pattern 4

"Font Viewer" window

Name

This field displays the name of the selected font. Click _-| to select another font. Use the
[Clear Font] button to delete the currently selected font.

Label

In this part of the window you select the label you wish to view. On the right side you find a
list of available labels. Click on any label to display the registered pattern(s). Use the [Delete Label]
button to delete the selected labels together with all their patterns.

Pattern

In this part of the window you select the pattern you wish to view. On the right side you find
a list of registered patterns for the selected label. Selecting a pattern displays this particular
pattern in an enlarged version on the left side of the window. You can select a pattern either
by clicking onitin the "Number of Patterns" list or by using the arrow buttons of the index
counter %1 at the bottom  of the window.

Use the [Delete Pattern] button to delete the currently selected pattern. When you delete the
last pattern of a label, the label is deleted, too.
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s

If you have defined an OCR checker sothatit uses a font (see page

the classifier you add or delete a pattern to

font.

Optimize

is recalculated every time

400),
the

Use this part of the window to optimize the font. Under "Source" and "Target" selectthe type
of font, then select [Optimize Font]. Vision Q.400 saves the optimized font in a new file.

Depending on the selection you made under "Target”, the file name is different:
XXX_Opt_Dl.nft when you have selected the option "Dark on Light" under "Target" or

XXX_Opt_Ld.nft when you have selected the option "Light on Dark" under "Target". Next,
turn to the property page "General" of the OCRchecker and use [Set Font] to assign the
optimized font to the checker.

8211 Error logging window

Use View - Errors or click to switch on/off the "Error Log" window. Depending on your
configuration of the error handling (see page 75), this window lists all errors and warnings
which have occurred during the operation of Vision Q.400.

I Error Logging

=13

Count Time Lewel | Class | Ewror | Desoription
2 25 Seplenbe: 2000 133213 Naming BASE E630 CR Nurber of aboned canddees 0
23 25 Seplenber 2009 133213 Mamang BASE 6141 Execution of G_FP{1, 1] has Taded, Error. deperamncy srror
Th chackar FE[1.1), on which B currart chacker
4 25 September 2003 133214 areng BASE _Ev163 N0 olgect after ssbaction
25 25 September 2003 133214 Woming BASE G141 Exscution of PRA_LF{1,1] has rafed, Error: dependency
| error, The checker FE{1,1], oo which the currernt checker
» 25 Septenber 2003 133214 Naming BASE G141 Execution of ED_B31,7] has fadact Error: depandency error
The checker FRRA_LF11,1], on which the current chacker
r 14 25 September 2003 123214 Naming BASE EEJD CR: Total number of candidates: O
2 25 Seplenber 2000 133214 Waming BASE €630 |OF Nurber of urciecoded cancsdales 0
o] 25 Septenber 2009 133214 Marang BASE €630 CR Number of stdntedd canddaes 0
30 25 September 2009 133214 Weming BASE 6141 [Execution of G_FP[1,1] has tadeq Error cepercency error
| ‘Tm- chmctar FE[1.1), 0n which the cutrent checksr
n 25 September 2003 133216 Woming BASE 6163 [ no oldect after sslaction
2 25 Septenber 2003 133216 Worming BASE 6141 Exscution of FRA_LF{1,1] has faled Eror dependency
error, The checker FE[1,1], on which the current checker
3 25 September 2009 133216 Waming BASE E141  Exocution of ED_B{1,1] has faded Eror dependency efror
The checker FRA LP{1,1], on which the current chacker
34 25 Seplendes 2009 1332716 Waming BASE €630 |OR Tobtad resmber of cancicates O
35 25 Septenber 2003 133216 fwring BASE €630 (OR Nurber of urescoded! canciiisles O
3% 25 September 2009 135216 YWaring BASE €630  CR: Murber of storted conddstes. (
25, Septenber 2003 133216 Waming  DASE 6141 Exacution of G_FP{1,1] has taded, Error depandency errce
D D0 S Sy B A,
e
Errorlogging window
Column Explanation
Count Running numbers for errors
Time Date and Time
Level Error types: Warning/fatal error
Warning: e.g. dependency error
Fatalerror: e.g. hardware defect
Class Wherein the software did the error occur
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Column Explanation
Error Error number
Description Error description

In addition, you can save this information in the file "error.txt" (see page 561). This file is
located in the Vision Q.400 installation folder (e.g. C:\Program Files QVITEGVision Q.400
<Q.400_VersionNumber>).

*NOTE

1 The content of the file "error.txt" is deleted with every start of the
program. If you need the contents of this file, youshould rename the
file prior to starting Vision Q.400 again.

1 If you need support, copy the file "error.txt". Print outthefile and faxit
to Q.VITEC together with the form for user feedback (see page 565).

1 When the "Error Logging” window is displayed and active on the screen,
you can delete its content by choosing System Settings - Error Handling
- Clear Error Log or by pressing the <Del> key.

8212 Run Mode Execution Times

With View - Run Mode: Execution Times or by clicking @ you can show/hide the
window with the execution times in Run mode. When the execution times are displayed
depends on the settings in the application properties (see page 44).

@ Execution Times g|
Time[ms]| Min {ms}| Max {ms}|

Grab Image 16 16 16
Process Image 15 15 15
Process Spreadsheet 1] u] 1]

Transfer Data to External |0 a 0

Last Display Update g g 11
Inspection 440 40 43
Scans per Second 25 23 25

Execution times
The table shows the inspection times of the last application as well as the fastest and the
slowest inspection time from all inspections:
1 Grabbing of images
1 Execution of all checker sequences
1 Spreadsheet
1 Data output
1 Lastupdate of the screen display
The entries can be described as follows:
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Parameter Explanation

Grab image Time between the start of an inspectioncycle and the time when the last image has
beengrabbed

Process image Time betweenthe end of image grabbing and the end of executing all checker
sequences

Inspection Total duration of an inspection cycle
Scans per Number of complete inspection cyclesthat can be executed per second. If an inspection
second cycle takeslonger than 1 second, the value displayed will be<1

In order to shorten the total inspection time, Vision Q.400 tries to perform its task as parallel
as possible. This goes especially for image grabbing and executing checker sequences. This is
why it is possible that checker sequences belonging to the first camera already are being
executing before the last image has been grabbed.

Executing image grabbing and image processing in parallel shortens the total duration of an
inspection cycle, i.e. the total duration is shorter than the sum of image grabbing time and
execution time of the individual checker sequences.

During parallel execution the symbol ":-)" appears to the right of the time value next to
"Process Image". If the value displayed is "0", the execution of the checker sequences had
been finished before the lastimage was grabbed. (Please note that the smiley symbol only
appears in the release version of Vision Q.400 as the simulation version works with simulated
image grabbing.)

Vision Q.400 fplus]

For Vision Q.400 [plus], the dialog also contains a dropdown list that you can
use to select a project. Only the execution times for this project are then
displayed.

*NOTE

1 Only use thetime displayed under "Inspection" ifyou needto know the
total duration. Asarule, thetime under "Inspection” is lower than the
sum of thetimes in the otherrows, but never higher, because Vision
Q.400 executes the inspection tasks as parallel as possible.

1 Ifyouareusing |IfCase formulas retrospectively to start an execution
group, the execution time forthe execution  group will be displayed in
the row "Process Spreadsheet".

1 The simulation version of Vision Q.400 does not use cameras, but loads
the images as afile. Consequently, thetimes displayed under"Grab
Image" have not been measured, but have been computed by Vision
Q.400 to give you the most accurate possible idea of howlong image
grabbing would take when using cameras. But please note that these
computed times differ from the time measured when using real
cameras. This is why the window displays all times depending  on the
computed times in blue.

M To find out the exact times for executing an application you need to use
the release version of Vision Q.400.
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8213 Parallel Interface Monitor

With the command System Settings - Interfaces - Parallel Interface Monitor or

]
View - Parallel Interface Monitor or the icon * m, you can monitor the line states of the
parallel interface and the communication with a remote station

1 in run mode and
1 make changes in setup mode for testing purposes.

Parallel Input Channels: Parallel Qutput Channels:
PIN 11 [ Start PN 20 JE PCReady
PN 30 B Ack PIN 2 B REnd
PN 12 B Change Application PIN 21 B Strobe (PCDataReady)
PN 31 [ Reset Statistics PIN 3 B Application Change Completed
PN 13 E Exit PIN 22 B Start Lost
PN 32 B Lock Grab PIN 4 B Error
PN 14 E  Start/ Stop Run Mode PIN 23 W Execution Result Error
PN 32 B reserved PIN 5 B Action Error
PN 15 B Datat PIN 24 |0 Datat
PN 34 B Data2 PIN & i Dataz
PN 16 B Data3 PIN 25 |0 Data3
PN 35 E Datad PIN T B Data4
PN 17 B Datas PN 26 B Datas
PN 3 B Datas PIN & B Datas
PN 12 E Data7 PN 27 B Data7
PN 37 B Datad PIN 9 B Datag
Show Properties | Set All |
Reset all |

Parallel interface monitor (with digital 1/0 board ANPC850V3D)

For each input and output signal, the monitor displays the pin number where the signal will
be output orreceived as well as the status and the signal name. The pin number for the
signal depends on the type of digital I/O board you are using.

In the "Parallel Input Channels" column, you can supervise the input status, e.g. whether or
not the starting signal originates as it should from a peripheral device connected to the
parallel interface.

In the "Parallel Output Channels" column, you can edit the signals on the output channels in
setup mode and thus test the output devices. In run mode, you can only supervise the output
status with the "Parallel Interface Monitor".

This function is especially valuable when you need to check the communication in handshake
mode (see page 113).

209



View

s

1 The display is updated with every change of a signal.

1 Werecommend switching off the parallel interface monitor ~ when you
are inrun mode. Otherwise, itmay affectthetime response ofthe
system negatively.

1 If you have activated (see page  106) the "Start Lost" signal under
System Settings - Interfaces - Parallel I/O, the text for "Byte overflow"
changes to "Start lost” (and vice versa).

1 When you have deactivated the sending of a signal on the property
page of the parallel interface, e.g.the PCReady signal, the name of the
signal is grayed out on the parallel interface  monitor. To open the
property sheet use  System Settings - Interfaces - Parallel I/O or click the
button [Show Properties].

8214 Monitor Interfaces

To open the "Monitor Interfaces" Window, select System Settings - Interfaces -
Monitor Interfaces or View - Monitor Interfaces . Here you can monitor the signals
and/or data that are sent or received via the Ethernet, serial, parallel, ADS or camera
interface (only for GigE Vision cameras). The signals and/or data are displayed in a buffered
table with four columns. The buffer can store up to 500 entries. This means the entries at the
beginning of the table will be overwritten when the table is full.

Final table entries are identified by black shading in the first column. The rows for the
individual interfaces are shaded in different colors, e.g. green for the serial and blue for the
parallel interface.
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The table columns display the following content:

First column Time In Out Data transfer
Rownumber. The Pointin time whenthe | Signalsand/or Signals OK = Data transfer was
last entry is signals and/or data datareceived | and/or data successful
marked in black. were sent or received sent NG = Error during data

transfer. Please checkthe
connected peripheral device.

The display of signals and/or data in the columns "In"

and "Out" depends on the interface

you have selected:

Interface

Display

Ethernet and serial

The columns display exactly the charactersthat have been sent or received. Pleasenote that
the separators (see page 498) for sent data are user-definable. Non-printable characters
suchas"\t" cannot be displayedcorrectly on the monitor, but will be sentas a normal
characterstring.

Parallel 1 Data: the bit pattern that has been sent or received
| Signals: Signal name
ADS 1 Data: <Name of the connection>::<'name of the TWINCATvariable>: Value
{| Signals: <Name of the connection>::<'name of the TWINCATvariable for the signal>:
Value
Camera You can seewhether the camera's trigger signal to start the application has beenacceptedor

ignored.

The following parameters are available:

Option

Description

Monitor
<interface>

Selectthe interface whose data communication is to be displayed: Ethernet, serial, parallel, or
camera.

Lock update

Whenyou activate this option, no new entries are displayed, evenif Vision Q.400 has sent or
received signals and/or data.

Activate this option if you want to review old entriesin the table without having older entries
overwritten by newer ones.

Sorted by time

Asthe monitoring function is buffered, older entries may sometimes be listed before newer
ones. Choose[Sorted by Time] to sort the table entries so that the oldest entries are displayed
at the top and the newest at the bottom.

Remove

Use this button to delete all entries from the table.
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Please note the following when you are working with interface monitoring:

*NOTE

T Only in run mode does Vision Q.400 send and receive signals and/or

data. While you are still in setup mode (icon o is active) the table will
not be updated with new signals and/or data.If the systemisin setup
mode, you see ared message text indicating the mode in the window.

>

Signals and/or data are only recorded when the "Monit or Interfaces" window
is open. When you close and reopen the window, monitoring s restarted, i.e. the
table is empty  again.

1 When youswitch from the serial to the parallel interface (orvice versa),
monitoring  is restarted (Vision Q.400 deletes all entries in the table).

1 If the data transferred or received are too long tofit in thetable, click

into the cell with the left mouse button. In this case, the data will be
displayed as atool tip.

1 If the camera is monitored, only the startsignal fromthe camera that
has triggered the execution of the application  will be displayed.

8215 Camera Bar

The camera bar shows thumbnail images from all connected cameras in ascending order. The
camera bar is started by default with Vision Q.400 and docked in a fixed position at the
bottom of the screen above the status bar. You can show and hide the camera bar as

required by choosing View - Camera Bar or by clicking on the == icon.

Click on the next thumbnail view to switch from one camera to the next. The image from the
current selected camera is displayed in large format in the main window and its thumbnail is
framed in green. If the cameraimage is larger than the window, such as because you have
used a zoom function (see page 38), ared segment marker in the thumbnail indicates the
area of the image currently on display in the main window. You also see the red segment
marker on the thumbnails which are currently not selected.
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Camerabar with thumbnail views of the 5 connected cameras

You can alter the height of the camera bar. Position the cursor on the border between the

. 2
main window and the camera bar until the cursor turns into <. If you now press and hold
down the left mouse button, you can enlarge or reduce the bar. The thumbnails are displayed
correspondingly smaller or larger.

8216 Workflow Window

The workflow window displays the steps required to configure Vision Q.400 and to create and
launch an application. By default, the window is atthe left between the checker bar and the
main window with the camera image.

The menu items in the workflow window are arranged so that you can locate the key steps in
configuring an application quickly and easily.

All functions in the workflow window are also available in the submenus on the main menu
bar or on the tool bars.
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Workflow Window

You can assign applications numbers (see page 78). You can select all

applications which you have assigned anumber by way of thelist box and
open them with "Open Selected Application".

8217 Log Execution

With View - Log Execution or by clicking B you can create an additional "Log
Execution" tab in the workflow window. The execution log records information including when
an application was started, which execution group was executed with which checker

sequences in the process, and which IfCase formula activated which execution group to
execute.
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|Log Execution

[>]m= x
2024-07-17 15:17:22.010 : Application started
2024-07-17 15:17:22.028 : Mo, 6 Execution Group Mo.:
-> Camera 5, Sequence 1

-x Camera 4, Sequence 1

-x Camera 3, Sequence 1

-= Camera 2, Sequence 1

-= Camera 1, Sequence 1

+ | Do not log in Run Mode
¥ |Log Time skamp
¥ | Log Sequences

Example of an execution log

The following options are available:

Option Functionality

Do not log in run mode Thelog is only kept in setup mode.

Log timestamp The date and time of the application execution are logged

Log sequences If you activate this option, apart from the number of the executed execution
group the camera and sequencenumbers are also displayed. That is helpful
when you are working with IfCase formulas.

8218 Status Bar

With View - Status Bar , you can choose whether to switch on/off (see page 32) the status
bar (see page 37).

8219 System Health State

Use View - System Health State to display the following system parameters:
1 fan speed,

system temperature,

CPUtemperature,

IDE temperature, and

= =4 =

1 temperature of the power supply

It depends on your hardware and software configuration of Vision Q.400 whether respectively
which parameters can be displayed.
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System Health State

Fan speed: 7336 96
System temperature: 39
CZPU temper ature: 43
IDE temperature: 3
Paower supply temperature: a0

rpm

*C

*C

*C

*C

E

Displaying the system health state
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Chapter 9

9 Camera

9.1 Introduction

Vision Q.400 can process the following image types:
A 8-bit grayscale images

A 16-bit grayscale images
Internally, Vision Q.400 always works with 16 bits. However, it is possible that the currently
connected cameras provide fewer valid bits. The higher-order bits are then 0. The valid bits
are referred to as "effective" bits. In order to display the image, the operating system
properties require that it be converted into an 8 -bit grayscale image. You can set how the
image should be converted under "Display". The conversion can slow down the image display.

A Color images
After the image is captured, the images are always available as three-channel images with the
red, green and blue channels, regardless of which color format is set on the camera. Each
channel contains a byte image that represents the corresponding color component in the
image. This procedure allows existing image processing algorithms to be applied to the
individual channels. However, with this approach, the image must also be converted into a
single-channel 24-bit image for display due to the operating system properties. This can slow
down the image display.

Vision Q.400 supports the following camera interfaces:

1 GigE Vision cameras, where digital image data is further processed in the PC via an
Ethernet interface.

Vision Q.400 does not support GIigE Vision line scan cameras.

1 Camera Link cameras, where digital image data is processed in a PC via a frame grabber
using a Camera Link (see page 208) interface.

1 Cameras supported by a plug-in image acquisition interface. A plug-in allows you to
capture images with camera types that are not supported by default by Vision Q.400. It
is not possible to describe the features of those camera types here. Please refer to the
documentation of the plug -in for more information. If you wish to use a plug -in, please
contact the technical support. The cameras supported by the image acquisition interface
are referred to as "user-defined cameras".

The respective camera models belonging to these three camera interfaces are referred to as
"camera types." The current configuration of Vision Q.400 only supports one camera interface
at a time. Accordingly, all cameras used in an application have to work with the same
interface.
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*NOTE

1 Vision Q.400 supports a maximum image size of 32768 rows and columns for
each camera type.

Vision Q.400 does not support GigE Vision line scan cameras.

A checker that has been created for a color camera cannot be copied toa
gray -value camera and vice versa.

1 Gray-value cameras canonly replace gray-value cameras, and color cameras
can only replace color cameras

911 GigE Vision

In the standard version, Vision Q.400 supports a wide range of GigE Vision cameras. Please feel
free to contact our support if you would like to find out more about the cameras supported.

It is also possible to integrate additional GigE Vision cameras so that you can easily access them
via Vision Q.400. Please feel free to contact our support for this as well.

* NOTE

Vision Q.400 does not support GigE Vision line scan cameras.

el *NOTE

The black and white cameras deliver grayscale images with 8 bit resolution
by default. However, they can be operated to deliver grayscale images with a
higher resolution in bits. For further details, please contact your technical
support.

912 Standard A Gi gE Vi si ono

The "GIigE Vision" standard was published in 2006 by the AIA (Advanced Imaging Association). It
defines a set of communication protocols for industrial cameras that use Gigabit Ethernet as a
transport medium for images. The aim of the standard was to create a high degree of
interoperability between products from different manufacturers, especially between cameras and
software libraries.
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Using the GIigE Vision standard, cameras can automatically connect to all major image processing
libraries without the need to develop and maintain special plug -ins or drivers.

Vision Q.400 supports GigE Vision 1.0 to 2.1.

The main advantages of GigE Vision over competing technologies are:
A readily available and well-known infrastructure
A support of the GenlCam standard via plug and play
A sufficient bandwidth for most current camera designs
A

cable lengths of up to 100 meters without additional hardware, can be extended almost
as desired with switches.

practically unlimited number of cameras that can be used in the system
wide range of network topologies for setting up specific systems

T 3>

A cost savings due to the use of inexpensive standard hardware such as network cards
(instead of frame grabbers) and standard network cables

GIgE Vision is a set of protocols based on UDP/IP that allow the use of the maximum possible
performance. The main components are:

A GVCP (GIigE Vision Control Protocol) carries the communication for controlling the camera,
in particular reading and writing camera registers.

A GVSP (GigE Vision Streaming Protocol) carries the image data that the camera provides.

A Bootstrap registers: A set of mandatory registers for controlling the most important
camera parameters. These registers are used to identify the camera and establish a
connection. Additional device-specific registers are defined using the GenlCam standard.

*NOTE

For more information, visit www.gigevision.com.

The GigE Vision standard does not mean that the functionality of cameras

from different manufacturers is standardized (only a very low level of

standard functionality is required). Rather, it means that a standardized

interface can read the functionality f rom a camera and set the corresponding
parameters. For example, it is not standardized how a flash signal is to be

output from a camera. Each camera manufacturer can implement this
functionality in its own way.

Ultimately, this means that (almost) all parameters of a camera must always

be made accessible to the user so that he can use the full functionality of this
camera. Due to the large number of parameters, this means that a user must

be a camera expertin or  der to be able to set all camera parameters correctly.
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Vision Q.400 therefore does not make all parameters of a camera accessible
to the user, but provides certain functionalities, e.g. outputting a flash signal,
to him: The user does not have to know the parameters used for these
functionalities. However, if it is necessary to change other parameters of a
camera, this can be done with the help of an external tool, which is usually
supplied by every camera manufacturer.

913 Standard "GenlCam"

The GenlCam standard was published in 2006 by the EMVA (European MachineVision
Association). The basic idea was to create a uniform API (Application Programming Interface) for
end users of cameras for machine vision. Based on the individual transmission technologies, the
standard allows easy integration of different components such as cameras and image processing
libraries.

GenlCam is independent of the technology of the communication layer (also called transport
layer). In addition to GigE Vision, GenlCam can also be implemented with USB, Camera Link and
other interfaces. GenlCam consists of three main modules:

A GenApi,
A SFNCand
A GenTL.
GenApi

GenApi (short for GenlCam Application Programming Interface) allows the complete camera
functionality to be described in an XML configuration file, which is usually stored directly on the
camera, which further simplifies the automatic configuration process. By reading and interpreting
the configuration file, a software library automatically gains access to the complete range of
functions of the camera.

SFNC

SFENC (short for Standard Features Naming Convention) is a kind of metastructure of GenApi and
contains a convention for naming typical functions of machine vision cameras. SFNC defines a
universal camera model that most cameras on the market implement. This model allows users and
programmers to understand standard-compliant cameras without a detailed study of their
documentation.

GenTL

GenTL (short for Generic Transport Layer) extends the standardization of image data capture
originally driven by GigE Vision and GenlCam to other transport layer technologies (e.g. USB3,
Camera Link, etc.). GenTL ensures the identification and integration of the connected devices
(cameras), manages access to the various applications, configures them and controls the entire
image capture.
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*NOTE

For more information, visit www.genicam .org

914 Required GigE Vision parameters

In order for a camera to be used in Vision Q.400, it must also meet the following conditions:

A The camera must be a matrix camera.

A The camera must support the GenlCam parameter "TriggerSelector" with at least one of
the parameter values "FrameStart", "FrameStartBurst", "AcquisitionStart" or
"ExposureStart" to start image recording.

A Image recording must be able to be triggered by software (GenlCam parameter
"TriggerSource"="Software").

A The camera must either use a fixed IP address or it must be able to obtain its IP address
from a DHCP server (GenlCam parameter
"GevSupportedIPConfigurationPersistentIP"="1" or
"GevSupportedIPConfigurationDHCP"="1").

*NOTE

1 If the camera supports the GenlCam parameter "TriggerMode" and its
parameter value "On", it is always switched to trigger mode. This behavior
cannot be switched off.

1 A unique identifier should be able to be set for the camera (GenlCam parameter
"DeviceUserld"). If the GeniCam parameter "DeviceUserld" is not supported by
the camera, the camera’'s MAC address serves as a unique identifier instead.
However, it is then no longer possible to easily replace th e identified camera
within an application. This is particularly disadvantageous if you want to use the
same application on several computers.

1 In order to be able to set a shutter speed for the camera, it must support one of
the GenlCam parameters "ExposureMode", "ExposureTime" or
"ExposureTimeAbs". The "ExposureMode" parameter must also support the
value "Timed".

*NOTE

91 If one of these conditions is not met, you cannot use the camera in Vision Q.400.
The camera will then be |listed in t-b\Msioproperty
Q.400 Settings ->Gi gE Vi si on Cameraso under [ Unusable
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1  You can use all cameras in Vision Q.400 that are in the subnet of a network card
and support the GigE Vision parameters required for Vision Q.400, even if the
camera is not supported by Vision Q.400 as standard. However, since Vision
Q.400 implements so  -called "functionalities" for cameras (see page 1), and this
implementation cannot generally be automated for cameras not supported by
Vision Q.400 as standard, such cameras are only (initially) supported to a limited
extent by Vision Q.400: It is only possib le to capture images and set the shutter
speed.

1  The limitations for cameras not supported by Vision Q.400 as standard can be
resolved using the AFunctionalitiesd mentioned ¢
functionality can be implemented using the GigE Vision parameters supported by
a camera. For more details, pl  ease contact your technical support.

1 Cameras that are based on the GigE Vision standard but still cannot be used in
Vision Q.400 can be integrated via the Q.CAM interface. For more details, please
contact your technical support.

9.14.1 Q.CAM interface

Q.CAM is an interface of Vision Q.400 that allows cameras of different hardware types and
manufacturers to be used simultaneously in Vision Q.400. For each camera type used, a sccalled
plug-in is provided that abstracts the properties of the camera. The interface of the plug -ins to
Vision Q.400 is open so that you can create your own plug-ins.

For further details, please contact your technical support.

9.1.4.2 Camera Link and frame grabber

In the standard version, Vision Q.400 supports a wide range of Camera Link cameras. Please feel
free to contact our support if you would like to find out more about the cameras supported.

It is also possible to integrate additional Camera Link cameras so that you can easily access them
via Vision Q.400. Please feel free to contact our support for this as well.

* NOTE

1 You can define an individual camera type for every camera.

1 For information onhow to connect the flash please referto the
hardware manual  of your Imagechecker.

For Camera Link cameras, the following submenus apply:
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For Camera Link color cameras refer to the information in the chapter on
GigE Vision cameras.

9.1.4.3 Camera Link

Camera Linkis the proprietary name of a standard interface used to transfer image data
from digital cameras to frame grabbers. In Camera Linkinterfaces, cameras, cables, and
frame grabbers are designed specifically for the CameraLink transmission protocol.

Camera Linkwas establishedin 2000 by the Automated Imaging Association (AlA) as an
international standard for industrial image processing.

9.1.44 Camera Link configuration

The following configuration variants of Camera Link cameras and frame grabbers are

available:

 Base

T  Medium

T Ful
The Vision Q.400 delivery standard supports only the "Base" variant cameras and frame
grabbers.

All three variants use the same software. The main difference between the three consists in:
1 the data transfer speed, which increases from "Base" to "Full."
91 the required number of connections to a Cameralink frame grabber:
- Base: One connection per camera
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- Medium and Full: two connections per camera

The Camera Link configuration for a particular camera type is specified by the camera
definition and cannot be changed.

A Camera Link frame grabber can have the following number of connected cameras,
depending on the camera and frame grabber type:

1 Base: up to two (with cameratype "Base")
1 Medium and Full: one each (with camera type "Medium" or "Full")

In Camera Link configurations, camera and frame grabber types must be compatible.
Incorrect settings can result in system malfunction as described under "Ensuring
Hardware/Software Compatibility (see page 1)".

The following table provides an overview of Camera Link configuration data:

Data transfer speeds
Camera Link Data throughput
configuration
Base Up to 243MB/s; theoretically, up to 132 images/s with 1600x1200 pixels and
8- bit gray scale; in practice, this dependson the camera used
Medium Up to 486MB/s; 264 image/s with 1600x1200 pixels; 8-hit gray scale
Full Up to 486MB/s; 354 image/s with 1600x1200 pixels; 8-bit gray scale
Additional  data

Transmission mode

symmetrical signal transmission at low voltage levels (using the Low Voltage
Differential Signaling [LVDS] protocol)

Maximum pixel frequency

85MHz
An even higher volume of data canbe transmitted via parallel streams (taps).

Bit width per pixel

between 8 and 16 bits

Connector MDR26 connector (Standard CL) or HDR-26 connector (MiniCL)
Cable length generally up to 10m
915 Virtual cameras

Virtual cameras can be defined in the GigE Vision and in the Camera Link version of Vision Q.400.
Virtual cameras provide a storage area for an image of a certain size and a certain pixel type. If
they are inserted, they delete this storage area, i.e. they set all pixel values to zero.

If you want to use a virtual camera, Vision Q.400 first offers to use one of the camera types
known in the Q.400 version as a virtual camera. If you then select the camera type "CAM -GE
G02400M" in the GIgE Vision version, for example, Vision Q.400 createsa virtual camera that
corresponds to this camera type, i.e. the new virtual camera has an image size of 1936 x 1216
pixels and the pixel type "gray value".

You can also define "purely” virtual camera types. Purely virtual camera types can be used in both
the GigE Vision and the Camera Link versions of Vision Q.400. The Camera Link version can also
be used as a matrix or line scan camera and is independent of the type of frame grabber to which
it is "connected".
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9.1.5.1 Standard "GigEVision"

Add a virtual camera

1. Open the properties page System Settings->Q.400->Settings->GigE Vision Cameras.
2. Click on the "Virtual Cameras" button. The following dialog appears:

Vitudl: Giog-Wison-Kemeras

hr & ldentbske  # Tp Gttema Preatm
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3. Select the cameras you want to use as virtual cameras,

Vet (igi-Vaon- Cameres
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and assign them the camera type and image size you want to use.

o

When Vision Q.400 is started, Vision Q.400 will only use a virtual camera if
there is no camera connected to Vision Q.400 at that camera position. This
means that if 6 cameras are connected to Vision Q.400, no virtual cameras
can be used.

Defining a purely virtual camera
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1. Click on the "Create new virtual camera definition" button. The following dialog appears:

Definitica der virtuellan Kamera

Bezeihnung  WrtusiCameral
Pixeltyo Grau -
Brejte 2%
ke 21E
08 | Abbrechen

2. Assign a name to the new, purely virtual camera type, specify its image size and select its pixel
type.

You cannot use the newly defined virtual camera type immediately. You must

rescan the connected cameras or exit and restart Vision Q.400.

When you define a new virtual camera, it does not always use the newly
created camera type by default. You may need to assign it to this camera
after it has been created.

Remove a virtual camera

1. Select the virtual camera you want to remove:

Nr g Identi.. £ Typ Auflésung Pixeltyp

v

2. Click the "Delete virtual camera” button.
3. If you have selected a purely virtual camera,

No. g Identifier J Type Resolution pixel Type
Y 1 virtual_1 CAM-GE-GO2400M  (1936x1216)  Gray

WAl 2 | vitual 2 | VirtualCamera1 | (1936x1216)
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you can not only remove them from the list of virtual cameras, but also delete the definition of
their camera type at the same time. To do this, click on the "Delete virtual camera and remove its
definition" button.

o

If you also delete the definition of the camera type of the purely virtual
camera, as described under 3., Vision Q.400 cannot check whether a camera
of this type is still being used in an application. This means that if you want

to load such an application, the deleted purely virtual camera type must first
be redefined.

9.1.5.2 Q.CAM interface

The Q.CAM interface does not support virtual cameras. If you need a camera type in the Q.CAM
interface that corresponds to a virtual camera, please contact your technical support.

9.1.5.3 Camera Link

Add a virtual camera

1. Open the property page System-Settings->Q.400->Settings->Frame Grabber
2. Click on the "Virtual Cameras" button. The following dialog appears:

g'- A.:;;i'v'?:mcv.-. Camerals)

Frame Grabber | (Base)
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3. Select the cameras you want to use as virtual cameras,
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and assign them the camera type and image size you want to use.

*NOTE

When Vision Q.400 is started, Vision Q.400 will only use a virtual camera if
there is no camera connected to Vision Q.400 at that camera position. This
means thatif 6 cameras are connected to Vision Q.400, no virtual cameras
can be used.

Defining a purely virtual camera

Click the Create New Virtual Camera Definition button and then follow the steps described in
Defining a Purely Virtual Camera.

Remove a virtual camera

Click the button of the camera you want to remove:

To delete the definition of a purely virtual camera type, select it in the selection list to the left of
the "Remove selected virtual camera definition" button and then click this button.

*NOTE

If you delete the definition of a purely virtual camera type, Vision Q.400
cannot check whether a camera of this type is still being used in an
application. This means that if you want to load such an application, the
deleted purely virtual camera type mus t first be redefined.
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916 Camera initialization files

Camera initialization files are used in Vision Q.400 to change the properties of camera types or to
define new camera types. New camera types are defined in the so-called "standard initialization
file". This means that as long as you only use the camera ty pes supported by Vision Q.400 as
standard, the standard initialization file is not needed and therefore does not exist.

The initialization files are read when Vision Q.400 starts. Which files are read and what they are
called depends on your current Vision Q.400 configuration. If you click on the "Info initialization
file..." button, the following dialog appears, which list s all the camera initialization files currently in
use:

T
| Intisghzation Files nfo

Used ritekzaton fle:
|

| E1GIT g 300 man P00 IV Debug 4 FoalCameras . ni

Intiabration Ses seach path
| EGIT 900 -man P00 BV Debug G4 aner alrisg

G g 00-main P00'B0V Debug 64

18

g\
C:\GIT 400 man P00 galInFie \GigE_Manufacturer InFles

Addesonaly uzed ntaization fles

oK Cancel

*NOTE

Depending on the current Vision Q.400 configuration, you will find the
"Info Initialization File..." button under System Settings ->Vision Q.400
Settings -> "GigE Vision Cameras”, "Q.CAM Cameras" or "Frame Grabber".

Under "Initialization File Used" the name of the standard initialization file is displayed if it exists.

Under "Search Path for Initialization Files" up to three directories are listed in which the
initialization files are searched. The search order is:

The "CameralniFiles" subdirectory of the Vision Q.400 installation directory.

The Vision Q.400 installation directory.
A user-defined directory.
If one of these directories does not exist, the corresponding text field is empty.
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e

If an initialization file from Vision Q.400 is present in several of the
directories to be searched, the file that is found first in the search order is
used. The contents of the various files are not combined.

Under "Additional initialization files" all initialization files used in addition to the standard
initialization file are listed. These can be, for example, initialization files that are dependent on the
camera manufacturer.

The user-dependent directory allows you to use the same directory for the camera initialization
files for both versions if you have both a full and a simulation version of Vision Q.400 installed on
your computer. This directory is not defined by default. T o define or change it, click the button.

s

If you are defining the user -dependent directory for the first time, you
must copy the initialization files that you want to use in both versions of
Vision Q.400 into the directory "by hand".

9.2 Submenus

The submenus in the Camera menu will be described in the following sections.

921 Adding_]/Removing_] Cameras

The command Camera - Add / Remove Camera(s) opens a dialog box with all cameras
known to Vision Q.400.

The dialog box will look differently depending on

1 the hardware configuration you are using,
1 the number of frame grabbers you are using, or
1 whether you create a new application or add camerasto an existing application.

9.21.1 GigE Vision Cameras

With Camera - Add/Remove Camera(s) you open a dialog box with two lists: On the left
is the list of accessible cameras, which may contain any number of cameras. On the right is
a list with twelve entries (a maximum of twelve cameras can be used in an application). Use
drag & drop to add to the listthe cameras to be used in the application . The position of a

230



Camera

camera in the list represents the camera number of the camera within the application. If an
entry inthe list is empty, it means there is no camera with that number used in the

application.

The following options are available:

Option Procedure
Add camera(s)to the Drag & drop a camera from the list on the left to any position in the list on the right.
application Assoon as a camerais used in the application, it will be grayedout in the left list. This
means you canuse each cameraonly once per application.
Changethe camera Drag & drop the camera to a different positionin the right list
number
Remove camera Selectcamera and then select button [Remove]

*NOTE

Description

You canonly use acamera in an application if you have assigned the
camera an identifier  thatis unique within the application.  If the
identifier is notunique, awarning message appears and you need to
change the identifier (see page 63) in orderto be able to use the
camera.

When you create an application, the first camera  from the list  of
accessible cameras is added at position 1 of the list of cameras used in
the application.

of the tables in the dialog box

Column title Description

Number

The cameras arenumbered consecutively in the order Vision Q.400finds them. As this order
dependson the current network properties, the number of each camera may differ from one
program start to the next. That means that one andthe same camera may have different
numbers in consecutive programstarts.

To the left of the camera number you seea cameraicon. Camerasthat are not supported by
Vision Q.400 by default are marked with an exclamation mark in a yellow circle. This icon
indicates that there are restrictions for using these camerasin Vision Q.400 (see page 60).

IP address

Note: This columnis not displayedin the simulation version. Containsthe camera'sIP
address(see page 64) that canbe provided by DHCPserver or entered manually.
Alternatively, you canassignan IP addresswith the option "Force camera into subnet".

Identifier

The cameraidentifier is necessaryfor unambiguous identification of a cameraasit is not
possibleto identify GigEVision cameras by their number or their IP address.

Type

Displaysthe cameratype. Youcan changethe cameratype in the simulation version (see
page 63).

Resolution

Displaysthe resolution of the camera. You can changethe resolutionin the simulation
version (see page 63).

The procedure for creating new application and expanding existing applications is the same.
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4
F el * PROCEDURE
'3_,..-!"" ——
1. Drag & dropacamera from thelist ontheleft to any position in the
list on the right
2. Select camera in the left  list, select any position in the right

list and press.

As soon as a camera is used in the application, it will be grayed out in the left list.
This means you can use each camera only once per application.

Add/Remove Camera(s) [E]
Actessible Cameras Selected Cameras
Ma, Tdantifisr Type Resalution Ma, Tdantifisr Type Resalution
[is1] E3 1 THE0E ANPGEI00 56494
Bz Tra0s ANPGEILD 1032776 H
B3 TEsEn AMNPGRIZD 16241236 3
n 4 THGED ANPGEIED 2448x 2050 I
Bl 5 THE03_1 ANPGEZOD EEEx494 g
u 6 THGLO_1 ANPEDIG0 24402050 2]
)
g
9
10
11
12
Ok Canical

The position of a camera in the list represents the camera number of the camera
within the application.

If the option "Create new sequence group for new cameras" is selected, when a camera is added,
the sequence group with the number of the added camera is automatically created. For example,
if camera number 1 is added, sequence group number 1 is created. If the option is not selected,
no sequence group is created for newly added cameras.

e

If the option "Create new sequence group for new cameras" is selected, but
a sequence group with the number of the added camera already exists, no
sequence group is created.

9.2.1.2 Q.CAM-Schnittstelle

The procedure is the same as for GigE Vision cameras.
Description of the tables in the dialog box

As with GIigE Vision cameras, the "IP address" column is only displayed if at least one camera
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based on GigE Vision can be used. If cameras that are not based on GigE Vision can also be used
in this case, the "IP address" column for these cameras is empty and cannot be edited.

9.2.1.3 Camera Link -Kameras

When using a Camera Link (see page 1) frame grabber, you can select a separate camera type for
each connected camera and then change it.

*NOTE

1  The exact appearance of the Camera dialog box depends on how many frame
grabbers you are using.

1 When you start the  program, Vision Q.400 checks which cameras are connected
and only offers those cameras. If you change the configuration of the connected
cameras, you must restart Vision Q.400 for the new configuration to appear in
the Camera dialog box.

9 If cameras connected to a frame grabber are not displayed in the dialog box, the
Camera Link configuration (see page 1) for that frame grabber does not match
the Camera Link configurations of the supported camera types. In this case,
change the Camera Link  configuration of the frame grabber so that it matches
the Camera Link configurations of the supported camera types and restart Vision

Q.400.
1  When you create a new application, the first connected camera is preselected in
the dialog box. If you want to close the dialog box without adding the

preselected camera, select [Do not select].

1  For existing applications, you can add and remove cameras in one step.

The procedure for creating and extending applications is the same.

1. Select one or more cameras by clicking on the corresponding button

The first known camera is already selected for you.
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2. Select the type of connected camera in the "Camera type" list box
3. Select the image format in the list box to the right
4, Select [OK]

If the option "Create new sequence group for new cameras" is selected, when a camera is added,
the sequence group with the number of the added camera is automatically created. For example,
if camera number 1 is added, sequence group number 1 is created. If the option is not selected,
no sequence group is created for newly added cameras.

9.2.14 Replacing cameras in an application

It is possible to replace one camera interface with another when loading an application. When an
application is open, you can only replace the camera types within a camera interface.

1. Replace camera types in open application

Read the information on the correct procedure (Chapter Fehler! Verweisquelle konnte nicht
gefunden werden. ).

2. Replace camera interface in application to be loaded

The following table summarizes which camera interface you can replace with which when loading
an application.

from after

GigE Vision Q.CAMinterface Camera Link
GigE Vision Ja Nein
Q.CAMinterface Ja Nein
Camera Link Ja Ja

If you load an application that uses cameras from a camera interface that the current Vision Q.400
configuration does not support, you can replace the cameras with the cameras supported by the
configuration when loading the application. You will be asked whether you want to make the
replacement and informed about what you need to consider when making the replacement.
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A Ifyou select "Yes" to replace the camera interface, the following happens:

A Vision Q.400 automatically saves the original application under a new name. This name
follows the pattern: <original name>_BCR.nav

A Vision Q.400 displays a dialog box in which you assign a camera type of the new camera
interface to each camera in the application and confirm with [OK]
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In the left column of the dialog box, all cameras that the application to be read contains are listed
with the camera number and camera type. In the middle column of the list, you can select the
new camera type to replace the old type with. In the right co lumn, the identifiers of all cameras
that have the camera type selected in the middle column are listed. You must assign a unique
identifier to each camera, otherwise an error message appears.

A Vision Q.400 replaces the old camera types with the new ones and continues loading the
application.

The application is not saved automatically after changing the camera types. You must do this
yourself so that the new camera types are still known after reloading the application.

*NOTE

You can only replace a camera type with a camera type from the current
Vision Q.400 camera interface if cameras are connected to Vision Q.400. In
the full version of Vision Q.400, this means that "physical” cameras must be
connected to Vision  Q.400. If you do not have these available, you can
easily use the simulation version of Vision Q.400 to replace the camera
types. However, you may need to generate a camera description for the
simulation version first

*NOTE

1 Replacing the camera interface in the application is only possible
if you load the application in Setup mode. The application cannot
be loaded in Run mode.

1 To replace the camera interface, you can also use the simulation
version by changing the camera interface that the simulation
version emulates (see page 1).

1  An application whose camera interface you want to change must
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have been saved once with Vision Q.400 so that the conversion is
possible. You can also use the simulation version of Vision Q.400
to convert.

1 If you replace a camera interface with the Q.CAM interface, you
must note that which cameras this interface supports depends on
the currently installed plug -ins. If you want to run the application
on another computer, you must ensure that the same plug -ins are
installed on this computer.

9 Earlier versions of Vision Q.400 supported analog cameras. For
technical reasons, this is no longer possible. If you want to
continue using applications that you have created with analog
cameras, please contact your technical support.

9.215 Removing Cameras from an Application

You can remove cameras from an existing application at any time.

GigE Vision Cameras
For GigE Vision cameras, please proceed as follows:

A
* PROCEDURE
Y

1. Camera - Add / Remove

2. Select camera and then select button [Remove]

Q.CAM interface

The procedure is the same as for GigE Vision cameras.

Camera Link cameras
With analog and Camera Link (see page 208) configurations, the procedure is the same:

A
* PROCEDURE
G

1. Camera - Add / Remove

2. Toremove oneormore cameras, click on the corresponding button(s)
identified by checkmark(s).

The cameras are then once again displayed without the checkmarks.

3. Click [OK]
For each camera you have selected, Vision Q.400 asks you to confirm whether
you want to remove it from the application.
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4. Choose [Yes] to confirm

If you confirm, the camera will be removed from the application.

922 Properties

With Camera - Properties... you open a camera's property page.

Depending on the type of frame grabber, there are different property pages available for the
camera:

Frame grabber type
Property page Camera [Q.CAM interface GigE Vision
Link

Camera(see page 229) p P p
Camerasettings (see page 233) p P p
Advancedsettings (see page 234) p P p
Image format (see page 231) P depends on the camera type P
Image processing (see page 236) P depends on the camera type P
Frame Grabber (see page 238) p

Cameralmage (see page 239) p p p

*NOTE

Ensure that the camera settings are compatible with the settings for Vision
Q.400. For alist of potential errors involving hardware/software settings,
please referto Ensuring Hardware/Software Compatibility  (see page 222).

9.22.1 Ensuring Hardware/Software = Compatibility

*NOTE

1 The hardware settings on your camera and the software settings in
Vision Q.400 must bein agreement.

1 The following tables list potential malfunctions that can be caused
by incorrect hardware/software settings. Depending on the camera
interface (Camera  Link , GigE-Vision or Q.CAM ), different
modifications  need to be done.

Possible causes of GigE Vision cameras malfunctioning

Event Hardware / Camera setting Software setting

Timeout during image The "Timeout" value on the property page

capture "Camera Settings"(see page 219) is too
short.
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No flash signal available

The flash signal cable is not connected
correctly to the camera.

Vision Q.400 does not
recognize the camera  at
startup

The camerais not connected properly.

The camera image is
black

The camerais not connectedproperly.
The camera aperture is closed.

The shutter speedis too short. Changethe
shutter speed setting on the property page
"Shutter Speed".

Camera delivers
disturbed images

The settings of the network board
and possible of other network
components connectedto the
camera (e.g. switches), do not
follow the recommendations given
in the document "GigE_Hints".
Pleasenote that the value for "Max
Camera Packet Size" fromthe
property page "Advanced Settings" is
calculatedfrom the settings. The
value should not be smaller than
9000 (Byte).

Switchesand/or cables do not

conformto the recommendations in
the document "GigE_Hints" .

Make sure that the valuesfor "Interpacket
Delay" and "Transmission Delay"displayed
under "Transport Layer" on the property
page "Advanced Settings" conform to the
recommendations in the document
"GIgE_Hints".

Possible causes of malfunctions with the Q.CAM cameras

If you experience any problems with cameras supported via the Q.CAM interface, please contact your technical
support.

Possible causes of Camera Link camera malfunctions

Event

Hardware / Camera setting

Software setting

Unsynchronized image

Selected camera resolution does not
match the camera setting.

Set camera type does not match the type
of connected camera.

Timeout during image
acquisition

The flash signal cable is not connected
correctly to the camera.

The camera type set does not match the
type of camera connected.
The time set under "Timeout after x
seconds" on the "Camera settings" property
sheet (see page 1) is too short.

No flash signal present

The "Send flash signal" option on the "Frame
Grabber" property sheet (see page 1) is not
activated.

Camera is not recognized
when starting Vision

Camera is not connected correctly.

Q.400.
Camera produces a Camera is connected correctly. The shutter speed setting is too short.
black image Change the shutter speed setting on the

"Camera Settings" property sheet (see
page 1).
The camera's aperture is closed.
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9.2.2.2 Camera

The property page "Camera" displays information about the currently selected camera.

Option

Valid for

Description

Type

Image sizein pixels

all cameratypes

Displays the camera type you have selected.

Displaysthe cameraimage size in pixels (width x height).

Cabletype required

all cameratypes
exceptQ.CAM

Displays the type of cable required for the selected camera
type.

Mode

all cameratypes

Displaysthe camera's current grabbing mode.

CameralLink information

CameralLink only

Displaysthe current CameralLink configuration.

Network connection

Identifier only GigEVisionand | Identifier of the camera (see page 63)
Q.CAM

IP address IP addressof the camera (see page 64)

Subnet mask Subnetmask of the camera (see page 64)

GigE Vision only

Name of the network connectionwhere the camerais
connected.

Write parameters to file

only GigEVisionand
Q.CAM

Use the button [Write Parametersto File] to savethe
parameters of a GigEVision or Q.CAMcamerain a file.
There are two file formats available:

1 TXT file with the current parameter valuesand
permissible value ranges

1 XMLfile with a description of the camera parametersas
it is stored in the camera

Note: Q.CAMmay, but do not have to make this option
available.

Generate camera description

Note: Q.CAMmay, but do not have to make this option
available.

This button only appearsin the full versionof Vision Q.400
for Q.CAMand GigE Visioncamerasthat are not supported
by default. In order for Vision Q.400to be able to use such
camerasin the simulation version of Vision Q.400, you
needa description file containing the most important
properties of the camera, for example its name and the
size of its images. When you select the button [Generate
camera description], the description file
"FgalCameras_SimulGigE.ini" and

AFgal Camer as _ S respactively Withlthé n i
required camera propertieswill be createdin the
installation folder of the full version of Vision Q.400. If the
file already exists, a backup copy of the file will be saved
under "FgalCameras_SimulGigE.inbck" and

AFgal Cameras_Si mul QCAM. i the .
new entries will be appendedto the existing file. To use
the camerain the simulation version of Vision Q.400, you
needto copy the generatedfiles to the installation folder
of the simulation version.

Image transformation

Use the drop-down list "Image Transformation" to select if and how the camera image is to
be transformed after capture. Please note that transforming the image takes up processing time.
How long it takes to transform the image depends on the size of the image captured.
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Transforming the image prolongs the total image capturing time.

The following image transformations are available:

Type of image transformation | Description

None

The image is not transformed after capturing, i.e. it remains unchanged.

Rotate 180°

The image is rotated by 180° Grad after capturing.

Mirror vertically

The image is mirrored along the vertical axis after capturing.

Mirror horizontally

The image is mirrored along the horizontal axis after capturing.

If you have activated partial scan mode on the camera property page "Image Format", the
following applies:

f

The image transformation has no effect on the position of the selected image
area of the camera, i.e. the image area is always the same.

When you have activated "Apply image transformation only to the partial scan
area", Vision Q.400 will cut the partial scan area out of the complete camera
image first before applying the image transformation. If the option is not
activated, image transformation is executed first over the whole camera image
and then the partial scan area will be cut out.

*NOTE

1

In the simulation version of Vision  Q.400 all image transformation
settings will  be ignored when you first start Vision Q.400, i.e. camera
images are not transformed.  Select "Execute image transformation”  to
execution image transformation also in the simulation version. The
option remains activated untii  you restart Vision Q.400. That means
that after a restart Vision Q.400 ignores theimage transformation
settings again.

Please note that the image transformation  settings are global Vision
Q.400 settings and always apply to all applications.

If you load an application that contains  differentimage  transformation
settings than those saved for a camera, you will  receive a warning
message. Vision Q.400 always uses the camera's  currently selected
image transformation  settings.

9.22.3 Image Format

On the property page "Image format", both "Full frame mode" and "Partial scan mode" are

available.
Grab mode Description
Full image The image comprisesthe maximal view range of the camera (default setting).
mode
Partial scan The image comprisesonly a sectionof the camera'sfield of view. The cameratransfers only
mode the specified number of lines to the image memory. The partial scanis performed in the
cameraand determinesthe volume of the image file that is to be transferred to the frame
grabber.
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Camera Linkand GigE Vision cameras usedifferent "Partial Scan Settings". Follow the procedure
for your camera configuration.

GigE Vision

For GigE Vision cameras, you can only set one image area, and the values for width and height
need to be dividable by 4.

To set the image capture mode, please proceed as follows:

4 -
* PROCEDURE
A

Select mode
Full image: mode : The entire image area is transmitted.

Partial scan mode : Only one section of the image, i.e. only the specified
image rows and columns, are transmitted. The section is defined by its upper left
corner and its width and height.

Enter start coordinates of the image area
Enter width and height of the image area

The values for width and height need to be dividable by 4, or an error message
will be displayed.

Q.CAM-Schnittstelle

Das Vorgehen entspricht dem bei GigE Vision. Bildbereiche kénnen aber nur dann definiert
werden, wenn der entsprechende Q.CAMKamera-Typ sie unterstitzt.

Camera Link
To set the image capture mode, please proceed as follows:

(W
2.~
G

1

* PROCEDURE

Select mode
Full image: mode: The entire image area is transmitted.

Partial scan mode:  Only one or two sections of the field of view T that is, only the
specified image rows i are transmitted.

Defining the number of image areas

With the option "One area mode" or "Two areas mode" you can define the limits
of a partial scan in terms of either one or two image areas.

If you are using two image areas the following restrictions apply:
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- The areas must not overlap.

- The coordinates of the two areasi that is, the respective pairs of startand end
rows T must be in ascending order.

3. Defining image areas

A partial scan consists of complete image rows. Every area is defined by a start
and an end row. Start and end columns cannot be defined.

9.2.24 Camera settings

The "Camera Settings" property page displays the settings options for the currently selected

camera type.
Option Description
Shutter speed Setsthe shutter speedfor the camera.
Tolimit the image acquisition time, choose"Timeout" and enter the time limit (in seconds)in
Timeout the input field at the right. Whenthe timeout has beenexceeded, the image capture is
canceled. The following warning appears: "Atimeout has occurred during image acquisition."
Infinite Wait To enable unlimited image acquisition time, choose "Infinite Wait". Image acquisition will
continue until you have chosen[CancelGrab].
Whenthis option "Send flash signal" is activated (default setting = OFF), Vision Q.400 sendsa
Send flash signal | signalto the connectedflash. Youcan set a delay for the camera or for the flash, if required,
under "Camera Flash Delay".

Camera flash delay
The following settings are available:

Option

Setting Explanation

Delay mode

No delay Flashsignalis sentwith no delay.

Camerawith delay function | Camerashutter is triggered after a delay.

Flashis delayed Flashsignalis sentwith a delay.

Delay time (us)

<Number> Enterthe delayin ps.

*NOTE

1 For GigE Vision cameras, a flash signal can generally only be output from
cameras that are supported by Vision Q.400 as standard (see page 209).

1 For the Q.CAM interface, the corresponding Q.CAM camera type must
support the output of the flash signal.

1 The shutter times of the cameras are generally entered as fixed, discrete
values. If you want to enter the shutter times of a camera directly in
microseconds, please contact your technical support.
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9.2.25 Advanced settings

Depending on whether you are using Camera Link, GigE Vision or Q.CAM cameras, the
"Advanced settings" page contains different parameters.

GIigE Vision
The following parameters are available:

Parameter Setting Explanation

Trigger source Software trigger Vision Q.400 triggers the image capture of the camera.
External trigger The camera itself triggers the image grabbing.

Use in Setup Mode Yes / No By default, the trigger source "Software Trigger" is always

used in Setup Mode, even if "External Trigger" is set in the
interface. This makes it easier to set up an application. If you
activate "Use in Setup Mode", "External Trigger" is also used in
Setup Mode if this is set in the interface.

Externaltrigger active Risingedge Image capture will be triggered by a rising edge .
Falling edge Image capture will be triggered by a falling edge .
Flash polarity High/Low Set here whether the flash signal output by the frame

grabber is active at "High" or "Low". Set here whether the
flash signal output by the camera is active at "High" or
"Low".

Parameters under "Transport Layer" (see notes)

Max. camera packet Cannot be edited Determines the size of image data packetsthat the camera
size [Byte] sendsto Vision Q.400. Vision Q.400sets the highest possible
value internally. The value cannot be edited. For further
information seethe document "GigE_Issues.pdf".

Interpacket delay <Number> Time that elapsesbetween two packets of image data sent by
[Byte] the camera. The delay is output in byte. One byte corresponds
to 8 nanoseconds.

The recommended valueis calculated by the following

formula:

((Max. camera packetsize+ 12) * (Number of camerasper
network connection - 1)) + 12.

For further information seethe document "GigE_Issues.pdf".

If "Automatic bandwidth adjustment" is activated, this
parameter is calculated automatically and cannot be changed
manually. The calculation takes place when the application is
created or loaded, as well as when a camera is added or
removed from an existing application.

Transmission delay <Number> During image capture, the camerausually sendsthe first

[ms] image data packet as soonas possibleto Vision Q.400. If

the "Transmission delay" is bigger than 0, the sending of

the first image data packetto Vision Q.400will be delayed

by this time.

If several cameras share one network connection, you can use
the parameter "Transmission delay"to schedulethe data
transmission from eachcamera to Vision Q.400.

For further information see the document "GigE_Issues.pdf".
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Heartbeat Timeout
[ms]

<Number> Ratein which the connected camera checks whether Vision
Q.400still answersits requests. If Vision Q.400does not
respond, the camera terminates the connection with Vision

Q.400. The camera cannotbe accessedby Vision Q.400
anymore. If Vision Q.400tries to communicate with the
camera, the error message"device lost" is returned. In this
case, you need to close and restart Vision Q.400.

*NOTE

1 For GigE Vision cameras, the advanced settings are usually only
available for cameras thatare supported by Vision  Q.400 by default
(see page 209).

1 In the simulation

version, the parameters under "Transport Layer" are

write -protected and cannot be changed. When you create an
application  with the simulation
"Transport Layer" will be setto the default  values and the parameter
"Max. Camera Packet Size" will
(576).

Q.CAM interface

The following parameters are available:

version, all parameters under

be set to the smallest possible value

Parameter

Setting

Explanation

Trigger source

Software trigger

Vision Q.400 triggers the image capture of the
camera.

External trigger

The camera itself triggers the image grabbing.
Whether this option is available dependson the
Q.CAMcamera type.

Externaltrigger
active

Dependson the Q.CAMcamera
type.

This option is only availableif the Q.CAMcamera
type supports the external trigger and additional
settings are necessary.

Use in Setup Mode

Yes / No

By default, the trigger source "Software Trigger" is
always used in Setup Mode, even if "External
Trigger" is set in the interface. This makes it easier
to set up an application. If you activate "Use in
Setup Mode", "External Trigger" is also used in
Setup Mode if this is set in the interface.

Flash settings

Dependson the Q.CAMcamera
type.

This option is only availableif the Q.CAMcameratype
supports the flash trigger and additional settings are
necessary.

Additional
parameters

Dependson the Q.CAMcamera
type.

Whether this option is available dependson the
Q.CAMcamera type.

*NOTE

Please refer to the description

parameter

with  which settings support

of acamera type tofind outwhich

a Q.CAM camera type.
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Camera Link

The following parameters are available for matrix cameras:

Parameter

Setting

Explanation

Image trigger

Internal trigger

The trigger for image capture for all cameras to be
read is triggered by Vision Q.400.

External trigger

The trigger for image capture for all cameras to be
read is triggered by the frame grabber.

Trigger input

Input0 -7

Only visible if "Image trigger" is set to "External
trigger". Number of the input via which the external
trigger is sent to the frame grabber.

Use in Setup Mode

Yes / No

By default, the trigger source "Software Trigger" is
always used in Setup Mode, even if "External Trigger"
is set in the interface. This makes it easier to set up
an application. If you activate "Use in Setup Mode",
"External Trigger" is also used in Setup Mode if this is
set in the interface.

Use in Setup Mode

Yes / No

By default, the trigger source "Software Trigger" is
always used in Setup Mode, even if "External Trigger" is
set in the interface. This makes it easier to set up an
application. If you activate "Use in Setup Mode",
"External Trigger" is also used in Setup Mode if this is
set in the interface.

Flash Polarity

High / Low

Set here whether the flash signal output by the frame
grabber is active at "High" or "Low".

The following parameters are available for line scan cameras:

Parameter

Setting

Explanation

Image trigger

Internal trigger

The trigger for image capture for all cameras to be
read is triggered by the Vision Q.400.

External trigger

The trigger for image capture for all cameras to be
read is triggered by the frame grabber.

External trigger, single buffer for
release signal

As long as the external trigger signal is present, lines
are transmitted from the camera until the image
buffer is full. This means that if the trigger signal is
terminated before the image buffer is full, no
complete image is transmitted.

The first image line transmitted after the trigger signal
rises is always written to line O of the image buffer.

External trigger, multi -buffer for
release signal

As long as the external trigger signal is present, lines
are transmitted from the camera. This means that
starting with the first image buffer, the image buffers
are overwritten when all image buffers are full and the
trigger signal is not terminated. (The image buffers
serve as ring buffers.) What is written under "External
trigger, single buffer for enable signal" applies
accordingly to the last image buffer to be written to. If
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image buffers are overwritten, this buffer can contain
new and old image lines.

Input 0 - 11

Only visible if "Image trigger" is set to one of the
external trigger modes. Number of the input via which
the external trigger is sent to the frame grabber.

Line camera trigger
in setup mode

Internal trigger

The line trigger signal is generated by the frame
grabber.

External trigger

The line trigger signal is generated by an external
sensor and sent to the frame grabber.

Line camera trigger
in run mode

Internal trigger

The line trigger signal is generated by the frame
grabber.

External trigger

The line trigger signal is generated by an external
sensor and sent to the frame grabber.

Line camera trigger
with enable signal

Yes / No

Only visible in one of the modes that work with enable
signal. If "Yes" is selected, line trigger signals are only
accepted or generated as long as the enable signal is
present.

Trigger input
Source A

Input 0 7 11

Only visible if at least one of the line scan camera
triggers is external.

Number of the input via which the external line scan
camera trigger is sent to the frame grabber.

Use rotary encoder

Yes / No

Only visible if at least one of the line scan camera
triggers is external.

If "Yes" is selected, two signals are used for the line scan
camera trigger, which allow the direction to be
distinguished. If the object moves against the scanning
direction, the "backward" lines are counted. If line 0 is
reached, new lines are recorded.

Trigger input source
B

input 0 i 11

Only visible if at least one of the line scan camera
triggers is external and "Use rotary encoder" is selected.

Number of the input via which the second external line
scan camera trigger signal is sent to the frame grabber.

Signal setting for
the encoder

Source A/ Source B

Only visible if at least one of the line scan triggers is
external and "Use rotary encoder” is selected.

Specifies which of the two line scan trigger signals is the
"leading" signal. This parameter changes the forward
and reverse direction of the encoder signals.

Internal line scan
trigger interval (us)

Only visible if at least one of the line scan triggers is
internal.

The internal line scan triggers are generated at the
specified interval (in microseconds).

Reduction factor

Specifies how many encoder signals should be used. For
example, if the reduction factor is 2, only every second
encoder signal will result in a picture line being recorded.

Use in Setup Mode

Yes / No

By default, the trigger source "Software Trigger" is
always used in Setup Mode, even if "External Trigger" is
set in the interface. This makes it easier to set up an
application. If you activate "Use in Setup Mode",
"External Trigger" is also used in Setup Maode if this is set
in the interface.

Flash Polarity

High / Low

Set here whether the flash signal output by the frame
grabber is active at "High" or "Low".
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Flash Source Trigger Board / Front Set here whether the flash signal should be output via an

external trigger board or via the front GPIO.

Link Frame Rate YES/NO The frame rate is automatically adjusted to a valid value

as soon as the shutter speed is changed.

Frame Rate (Hz) Only visible if ALink Fra

number of images that can be recorded per second.

*NOTE

For more information about the parameters and settings of a line scan camera,
see the file "CameraLinkinterface.pdf".

9.2.2.6 Image Processing

With Camera Link and GigE Vision cameras, you can perform basic image preprocessing on
the frame grabber  under Cameras - Properties - Image Processing . The property page
"Image processing" differs depending on the camera type.

GigE Vision
The following options are available:

Option Description Effect
Black level The black level (or offset) depends on the With cameras supportedby Vision Q.400by
cameratype andis output in 100 levels. The | default, the original gray value will not be
black levelallows to add a relative value to changedwhen the black level is 0. With a
the gray value eachpixel originally had. black levelof 100, 16 gray value levels will
be added.
Gain Multiplies every pixelwith a multiplication With cameras supportedby Vision Q.400by
coefficient. default, the amplification can be enteredin
levelsfrom 0 to 20DB. This meansthat the
amplification is not linear.

Q.CAM-Schnittstelle

Das Vorgehen entspricht dem bei GigE Vision. Die Bildverarbeitung kann aber nur dann verwendet

werden, wenn der entsprechende Q.CAMKamera-Typ sie unterstitzt.

Camera Link

The following options are available:

Option Description Permissible
value range
Offset Addsa value to each pixel. Regulatesimage brightness. -25571 255
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Gain Multiplies every pixelwith a multiplication coefficient. Regulates 0T 20
image contrast.
Gamma Gamma correction: 01 10
 Gamma =1: All pixels remain unchanged
1 Gamma <1: Darker pixels are dampened more strongly than
lighter ones.
I Gamma >1: Darker pixels are amplified more strongly than
lighter ones.
Invert gray values Inversion of black and white aswell as the gray valuesin between. -
Resetto default values Offset, gain, gamma, and gray-value inversion are reset to their -
default values.
Effect of offset
Offset = O (default)  Offset = -128 Offset = -255 Offset= 100 Offset= 255
146 + 0 = 146 (seenotes) (seenotes)
63+ 0= 63 146 + (-128) = 18 146+ (-255) = 0 146 + 100 = 246 146 + 255 = 255
63+ (-128) =0 63+ (-255) =0 63+ 100 = 163 63 + 255 = 255
146 D 18 (]| 246 255
63 A m] 163 | 255
Effect of gain
Gain= 1 Gain= 0.5 Gain= 0 Gain= 2.5 Gain=5
(default) (see notes) (seenotes)
146* 1= 146 146* 0,5= 73 146*0=0 146* 2,5= 255 146* 5= 255
63* 1= 63 63* 0,5= 32 63*0=0 63* 2,5=158 63* 5= 255
146 73 (]| 255 L]] 255
| 158 [1] 255
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Effect of gamma

Gamma= 1 (default) Gamma= 0.7 Gamma= 2

i

1 The gray value range is from O0to 255. When the value exceeds 255,
saturation is reached.

1 Astheimage processing algorithms described above are executed on
the frame grabber, theresults may differ in the simulation version.

9.2.2.7 Frame Grabber

The property page "Frame Grabber" displays information about the frame grabber. Itis only
available if you use Camera Link cameras.

Type

The system detects the frame grabber type automatically and displays the appropriate type.

Grab mode
Shows which grab mode has been selected for the current application.

Grab mode Explanation
Single The application is using only one camera .
Parallel The application is using more than one camera.

Cameras used
Shows which cameras are used in the application.
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9.2.2.8 Camera Image

The "Camera Image" property page is only visible in the simulation version. Here you can
select a file which will be used as the camera image.

Image of current application

In the Vision Q.400 simulation version you can select a file for each camera in an application,
to be used as the image. The name of the file will be saved with the application, but not the
file itself. This allows you to use different images for the same camera in different
applications.

*NOTE

Use relative path names if you also want to run the application on a
different computer. For the "Image of Current Application" field a relative
path name is initially relative tothe folder in whichthe application is saved.
Refer tothe example tofind out in which order the folders are being
searched. The absolute path name currently being used is displayed as a
tool tip.

n * EXAMPLE

Application location: C:\Program Files QVITEGApplications
Location of Vision Q.400 simulation version: C:\Program FileaQVITEQG Vision Q.400
Demo <Q.400_VersionNumber>

The entry "memorychipl.bmp" in the field "Image of current application” means that
the file "memorychipl.bmp” will be searched in this order in the following folders:

1. C:\Program Files QVITEGApplications

2. C:\Program Files QVITEGApplications\iImages

3. C:\Program Files QVITEQGVision Q.400 Demo <Q.400_VersionNumber>

4. C:\Program Files QVITEGVision Q.400 Demo <Q.400_VersionNumber>\Images

5. Current work folder

If the file exists in several of these folders, the file from the first folder that it is found in
will be used.

As well as the method of selecting a file by the browse function with Eg, you can also drag & drop a

file from the Explorer into the camera window. If you press <Shift> at the same time, the file from

the Explorer is saved as the camera image for the current application.

Click on the #% button to delete the entry under "Image of Current Application”. The associated file

is not deleted. If you have not selected a file - meaning the input box is empty

- the file you selected under "Vision Q.400 Default Camera Image" is used as the camera image.
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Vision Q.400 default camera image

Here you can select a file, which will be used as the predefined default cameraimage. The
predefined image of a camera applies to all applications, and is used whenever no file is
selected under "Image of Current Application” or the selected file does not exist. Here, too,
you can use relative path names.

*NOTE

As opposed to the relative path names under "Image of Current
Application", relative path names here are only interpreted relative to the
installation  folder of your Vision Q.400 simulation version, to the subfolder
"Images” of this folder or to the current work folder.

The absolute path name currently being used is displayed as a tool tip.

As well as the method of selecting a file by the browse function with Eg, you can also drag &
drop a file from the Explorer into the camera window. If you press <Ctrl> at the same time,
the file from the Explorer will be entered here as the predefined default Vision Q.400 camera
image.

Get Vision Q.400 default camera image

If you click on this button, the file entered under "Vision Q.400 Default Camera Image" is
applied as the image for the current application, meaning it is entered under "Image of
Current Application”.

Get image of current application

If you click on this button, the file entered under "Image of Current Application" is applied as
the predefined image for all applications of Vision Q.400, meaning it is entered under "Vision
Q.400 Default Camera Image". In this, please note that for the camera image of the current
application relative path names are always relative to the installation folder of your Vision
Q.400 simulation version. That means that you can only import an image with a relative path
name from "Image of Current Application" if the file to which it links is also in the installation
folder of your Vision Q.400 simulation version.

*NOTE

1 When you select a new file, the new image isonly displayed after the
next grabimage command (press <F7> to grab and process animage
or <F5> to execute the application). Note that for files  which have not
been created by Vision Q.400 certain restrictions (see page 237) apply.

1 |Ifafile name is entered under "Image of Current Application” and the
file exists, it is used; otherwise the file entered under "Vision Q.400
Default Camera Image" is used.

1 Ifnofile name isentered under“Image of Current Application”, the file
entered under  "Vision Q.400 Default Camera Image" is used.

1 Ifthefile under"Vision Q.400 Default Camera Image" does notexist, a
black image is output labeled  "Error".
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1 Please note that the file name entered under "Vision Q.400 Default
Camera Image" is notstoredinthe application, but is
computer -specific. So if you run an application on a different  computer
than the one on which you created it, and you have not defined a
camera -specific image under "Image of Current Application”, the image
specified onthe execution computer under "Vision Q.400 Default
Camera Image" is used for the camera.

923 Grab Image + Execute

With Camera - Grab Image + Execute or by selecting & you grab a new image with
the camera and execute all checkers which have been assigned to the image.

*NOTE

When you select Camera- Grab Image + Execute, the loaded image  will be
replaced by the current image, unless the function "Lock Grabbing" (see
page 43) has been activated.

924 Process Loaded Image

With Camera - Process Loaded Image or by clicking C¥ you test all defined checkers
on an image loaded (see page 237) from a storage device or your hard disk.

This gives you the opportunity for a test run of the checkers on a predefined image.

925 Load Image

With Camera - Load Image you can load an image which has been saved by Vision Q.400
in bitmap format (.BMP) without overlay (see page 238). Images in the following formats can
also be loaded: .PNG, .TIFF, .JPG.

This way you have an opportunity to test checkers on a test image rather than a live image or
justto display the image on the screen. If you have saved a description with the image (see
page 235), it will be displayed together with the image. This option only exists for images in

bitmap format.

If the image you wish to load is bigger than the image format of the currently active camera type,
the areas beyond the valid image size will be cut. If the image is smaller, the areas which are not
covered by the loaded image are filled with black.

You can also load an image with drag & drop: Select the bitmap file in the Windows Explorer, drag
it to Vision Q.400 and drop it in the camera window. If you work with the demo version and press
<CtrI> when you drop the image, the dragged image will be saved as the predefined camera
image (see page 239) for this camera. This is the same option as "Get image of current
application" on the property page "Cameralmage" (Camera - Properties...).
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*NOTE

1 If you press the <Ctrl> key and the <Shift> key at the same time, the
<Ctrl> key has higher priority.

M Toload abitmap image, you need to switch the display to memory
image with View- Image - Memory. You cannot load an image in live
mode.

1 Loading animage will activate lock grabbing (i.e. the function usually

executed by clicking Lﬁ"ﬂ). This way the loaded image will notbe
overwritten by the new camera image. However, lock grabbing will not
be activated when youdrag & drop a bitmap from the Windows
Explorer.

1 If you load an image and the pixel type of the image does not match the
pixel type of the camera, e.g. because you open a color image with a
grayscale camera, the symbol is displayed in the Vision Q.400 status bar.

1 Note that file formats such as.PNG or.JPG contain compressed image
data which  may produce unexpected results during analysis.

1 Ifyouload al1l6 -bit grayscale image, it is checked whether the
number of actually valid bits is encoded before the file
extension in the selected file name, see note under "Saving an
image" (see page 1). If this is the case, it is assumed that the
16 - bit grayscale image contains exactly the same number of
valid bits as specified in the encoding. If the number of valid
bits is not encoded in the file name, the number of valid bits is
determined from the pixel value s in the file.

926 Save image

With Camera - Savelmage or by clicking b you can save the current camera image
shown on screen in .BMP, .JPG, .PNG or .TIF format. You can save an image description along
with the image in bitmap format.
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Save Image Description

If you save the image as BMP file wou can add a comment.

‘o can read the comment when wou apen a BMP File with Visian P400.

If yvou do not save this image as a BMP file, the comment will not be saved
and you will be unable to reopen this file with Yision P400,

[ Cancel ] [Continue>]

Enter description of the image to be saved

*NOTE

If you pressthe left <Shift> button when you select"Save image", the
dialog for entering acomment will not be displayed.

In the dialog box "Save image as", check whether the field "File name"
contains afile extension. |If the field contains the extension ".bmp", but
you have selected "JPG/JPEG files (*.jpg, *.jpeg)" under"File type",the
corresponding file extension will be appended, e.g."Image0.bmp.jpg".

When you save a 16 -bit grayscale image, the number of actual valid bits is
encoded in the file name before the file extension. For example, if you

selected the file name "Saved.png" to save the image and the image

contains 10 valid bits, Vision Q.400 saves the image with the fil e name
"Saved.Gray10.png". Vision Q.400 uses the encodings "Gray10", "Gray12",
"Grayl4" or "Gray16" to encode the number of valid bits in the file name. If

you do not save a 16 -bit grayscale image with Vision Q.400, you can also
manually insert the encodin g in the file name to tell Vision Q.400 how
many valid bits the image contains.

927 Save Image with Overlay

Use the command Camera - Save Image with Overlay... to save the currentimage on
the monitor including all the checker shapes, indicators, and results displayed. The following
file formats are available: .BMP and .JPG.

*NOTE

The saved image can be used for documentation purposes. However,
images with overlay cannot be loaded and displayed in Vision Q.400.

Check whether the field "File name" contains afile extension. If the
field contains the extension ".bmp", butyou have selected "JPG/JPEG
files (*jpg, *.jpeg)" under"File type", the corresponding file extension
will be appended, e.g."Overlay Ima geO.bmp.jpg".
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928 Description

This option displays the image description of a bitmap image. It is only active when you have
loaded a bitmap image that has a description.

929 Slice Level

This function is only available for black-and-white cameras.

With Camera - Slice Level or by clicking ﬁ you set static slice levels for transforming the
gray-value image in the camera memory into a binary image.

On the screen display, all pixels lying in between the upper and lower threshold are marked in
the color (see page 46) selected for camera slice level.

The camera slice level set here will be available to all checkers of a camera needing
binarization slice levels. Use the property page "Algorithm" of a checker to define whether you
would like to use the camera slice level set here as the static slice level for the checker or a
checker-specific (see page 250) slice level.

There are two possibilities to set the camera slice level:

1 Manually by clicking and moving the slider's triangles
1 Automatically via the button [Automatic]

9210 White Balance

The white balance function helps to sensitize the camera to the color temperature of the light
where the image capturing takes place. As the white balance function is executed during the
image capture, all checkers of the selected camera will work on the balanced image.

The white balance function works as follows: First select an image area that is a neutral gray.
For teaching the white balance, the mean gray value of all pixels in this image area will be
calculated. Afterwards, the factors for each of the color channels red, green, and blue will be
calculated that will map the mean gray value to the target gray value. When the white
balance is applied, Vision Q.400 recalculates the captured camera image with the calculated
factors to obtain a balanced image.

See here (see page 292) for information on how to perform white balance.

9211 Replace Type

Use this option if you wish to replace the camera type used in your application. Depending on
the camera interface, the dialog box looks differently.
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1 For GigE Vision and Q.CAMiInterface cameras, drag the new camera type from the
left side ("Accessible cameras”) to the right side ("Selected Cameras") into the line

with the current camera txﬁe.

man

sosooa’

1 For Camera Link cameras, use the drop-down list box with the model numbers or the resolution
to select a different camera type to replace the current type.

When you select this option, Vision Q.400 displays a warning message with items you need to
check before changing the camera type.
1 Checkthe camera settings (see page 223).

1  Check whether the checkers can stay at the positions where you set them for the
old camera types and modify their size and/or position, if necessary.

When you select "Yes" to change the camera type, Vision Q.400 proceeds as follows:

1. Vision Q.400 automatically saves the original application under a new name. The
layout of the file name is as follows: <original name>_BCR.nav

2. Vision Q.400 displays a dialog box in which you select the new camera type and
confirm with [OK].

3. Vision Q.400 replaces the old camera types with the new ones.

4. Vision Q.400 savesthe application under the original name. Now the new camera
types are supported.

5. Vision Q.400 is closed automatically
Start the program again.

*NOTE

You can only replace one camera type with another one if cameras of both
types are connected to Vision Q.400. In the full version of Vision Q.400, this
means that "physical" cameras of both types must be connected to Vision

Q.400. If you do not have these available, you can easily use the simulation
version of Vision Q.400 to replace the camera types. However, you may need

to generate a camera description for the simulation version first.
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*NOTE

It is possible tochange the camera type in the dialog ™Add/Remove
camera(s)".

9212 Delete Frozen Images

With this command you delete NG images from the image memory, when the action (see
page 513) has been triggered on the Spreadsheet. The Action enables you to hold NG images
in run mode on screen, such as when specific errors occur or a specific number of errors has
been reached for example. On switching from run to setup mode you can save the displayed
NG image. When you then switch back to run mode, the first or last NG image is displayed,
depending on the setting.

*NOTE

This command is also available by way of the pop-up menu in the image.

9213 Cancel Grab

With Camera - Cancel Grabyou can cancelan image capture that has already been started.

*NOTE

It is not possible to cancel grabbing for analog cameras.

9214 Rescan Cameras

If you select this function, Vision Q.400 again scans for connected cameras This makes it possible,
for example, in the full version to connect a new camera to Vision Q.400 without having to restart
Vision Q.400. In the same way, it is possible to define new cameras in the simulation version.

If you have set the appropriate selection dialog to be displayed when Vision Q.400 starts, you can
even set the type of cameras used (full version) or which camera types should be simulated
(simulation version).

*NOTE

This function is password protected.

This function is not available in run mode.
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Chapter 10

10 Checkers

10.1 What is a Checker?

Checkers are flexible image processing tools that group several image processing algorithms
together and execute them. They either

1 work directly on an image area or

1 Deduce results from the findings of other checker results.
One checker that works directly on an image area is the feature extraction checker. It
calculates certain object features in animage, such as the object's size, etc.

The second type of checkers to work with the results of other checkers, are the position and
rotation adjustment checkers and the geometry checkers. Position and rotation adjustment
checkers are used to reposition an image area which is being worked on by a checker based
on the results of another checker (see page 294). A geometry checker calculates, for
example, the distance between two points calculated by another checker.

The unit for checker results concerning point coordinates, length, distance, or area size are all
in pixels . All checker results concerning angles use degrees as a unit.

The following system of coordinates applies for all coordinates and angles in Vision Q.400:
1]

360

(BA5, ATH

e

System of coordinates in Vision Q.400
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1011 Available Checker Types and Usage

This section contains an overview of the available checkers and their typical usage.

Object Shape (OS)

Algorithm Interlinking of the result objects of Morphologicalfilter
different checkersto form an inspection Object filters
area Quantity operations
Usage Calculationof the inspection area for
objects with complex or variable
contours

Example Combination of various located objects to
form a checker shape.

Window (WI)
Algorithm Binary, pixel-counting Gray-valuefilter Morphologicalfilter
Object filters
Usage Presencecheck
Area calculation
Surface inspection
Example Holes present= OK

Surface= OK
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Edge Detection Binary (ED_B)

Algorithm Binary (with pixel accuracy) Gray-valuefilter
Morphologicalfilter
Object filters
Usage Fastmeasurement of length/distance

Fast angle measurement

Example Width of groove = OK

Slots cut properly = OK

Edge Detection Gray Value (ED_G)

Algorithm Gray Value (accurate to sub-pixel level,
based on the Sobel filter)

Noise reduction
Smoothing size
Direction-sensitive

Usage Measurementof length/distance
Angle measurement
Coplanarity check

Surface inspection

Fractured edges

Example Distances/orientation and coplanarity of
the plug pins = OK

Scratchesin the surface, fractured edges
= NG
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Edge Detection Gray Value Projection (ED_GP)

Algorithm Gray Value (accurate to sub-pixellevel, Noise reduction
based on gray value projection) Smoothing size
Direction-sensitive
Usage Very fast measurement of
length/distance of edgesand edge pairs
Example Distances/orientation of the plug pins = _

OK

~ i 1 T 3
)

|
—

Edge measurement within a ring
segment

Difference (DI)

Algorithm

Image pattern subtraction
Pattern matching (with subpixel
accuracy)

Gray-value differential

Binary object detection

Morphologicalfilter
Object filters
Sorting

Usage

Print check
Punchcheck

Quality check of injection-molded parts
(completeness, ridges)

Example

Print= NG

Ridge near the gate mark
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Feature Extraction (FE)

Algorithm Binary Gray-value filter
Morphologicalfilter
Object filters
Sorting
Usage Object count
Position check
Roundnesscheck
Presencecheck
Thicknesscheck
Example Bending radius and center position = OK

Checkingminimal and maximal
thickness of joint ring = NG

Checkposition (angle, X- and
Y-coordinate) of 9 objects

Checking white squaresin a dark grid

262




Checkers

Contour Matching (CM)

Algorithm Contour-based pattern matching
Usage Presencecheck
Counting of objects
Very stable position and orientation
recognition
Example Position and rotation detection when

1 object sizesvary
T theillumination is likely to change

1 objects can be hidden or covered
partially

Cross Correlation Matching (CCM)

Algorithm Correlation-based pattern matching
Usage Presencecheck
Counting of objects
Very stable position and orientation
recognition
Example Position and rotation detection when

Objectswhich vary in shapeand
texture

1 Objectsin fuzzy images (contours
get blurred in fuzzy images)

9 theillumination is likely to change

Optical Character Recognition (OCR)

Algorithm Segmentationby binary and size data Gray-valuefilter
Classifier, gray-value and binary Morphologicalfilter
properties Obiject filters

Sorting

Usage Readand verify:

1 Plainwriting
1 Laserprint

Object recognition
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Optical Character Recognition (OCR)

Example

Laserprint on a box= OK

09 2345
MDF .10

‘

ReadID codeof an IC
Distinguish labels

Code Reader (CR)

Algorithm Detect and read 1D and 2D codes
Usage Readinglabels or codes to identify parts
Example Readdata matrix code ECC200or bar

code Code39

Sample-based Identifier Checker (IDENT)

Algorithm

Neural network with fixed features to
differentiate between potential
candidates

Usage

Differentiation of a variety of previously
trained objects The main differentiation
criterion are color and texture.

Example

Differentiation of packages with different
labels

Differentiation of different fabric patterns
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Geometry Checker (G_PP, G_PL, G_LL)

Algorithm Geometrical calculation of:
1 Point-to-point distance
1 Point-to-line distance
1 Intersection of two lines
Angle between two lines
Usage Measure punched parts
Measuremodules and components
Example Measure tooth flanks
Indicator
Usage Presentation of inspection results:

1 Displayof checkvalues

1 Display of lines, rectangles, ellipses,
circles,...

1 Display of bitmaps

Display of judgment results

1012 Gray-Value and Binary Checker

With checkers that work directly on the image, we distinguish between color, gray -value, and binary
checkers.

1 Color checkers work on the original color image.

1 For a black-and-white image, gray-value checkers use the original gray-value
image, for a color image they use one of the color channels of the color image.

1 Binary checkers need a binary image, so a black-and-white image is derived from
the gray-value image. With color images, the binary image is derived from a color
channel of the color image or from the color image directly.

The image area worked on is called the shape. All checker operations (except for certain
settings of the difference checker, the crossrelation matching, and the contour matching
checker) are executed exclusively within the range of the shape and do not extend to the
overall input image. This results in significant gains in the processing speed.

To derive a binary image for a binary checker from the original image, Vision Q.400 uses
binarisation slice levels for black-and-white and color images. Use either a global threshold

(see page 239) by clicking on > or a customized, checker -specific threshold for individual
checkers. Customized means that the slice level is valid only for the checker on whose
property page you define it. You can select either a static or a dynamic slice level.
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The global slice level is only available for black-and-white cameras and applies to all binary
checkers in the sequences for the selected black-and-white camera with the exception of
those checkers for which you have set a checker-specific slice level. To derive a binary image
for a binary checker directly from a color image, Vision Q.400 uses the checker-specific color
selection.

1013 Template

On this page, you may enter templates (image sections) needed as a reference for checkers.

1014 Checker -Specific Slice Levels

This function is always available for black-and-white cameras. For color cameras, the function
is only available when you have selected a color channel as the image source on the property
page "Image Source". You can choose whether you want to use a static or dynamic slice
level for the checker.

Both for static and dynamic slice levels, the screen display shows all pixels lying in between
the upper and lower threshold in the color selected for the checker's slice level. You can set
the color for the slice level either under Application - Display Colors inthe column "Slice
Level" for the corresponding checkertype or you make a checker-specific setting on the
property page "Display Colors" (see page 275).

Image areas within the binarisation thresholds are called "Selected" or "Object" in the checker
description. Pixels found beyond the threshold are called "Not Selected".

*NOTE

1 Ifachecker depends on aposition and rotation adjustment, the
customized slice level applies tothe adjusted shape. If you wantthe
slice levelto apply tothe original shape, youneed todelete the
dependency of the position  and rotation adjustment before setting the
customized slice level. After determining  the slice level, re -create the
dependency relationship.

1 Ifachecker depends onanexposure adjustment, thisis taken into
account when you set a customized  slice level.

Static slice levels

If you are using static slice levels, you can select for white -and-black cameras whether you
would like to use the checker-specific slice level on the property page "Algorithm" of the
checker or the camera slice level set under Camera - Slice Level in both cases the slice
levels selected can be adapted to changing light conditions with an exposure adjustment
checker.
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With static thresholding, all the image areas whose values are within the range of the binary
thresholds are marked in the gray-value image. These areas are called objects

Grl‘xvaluo Gray-value distribution of the object T

Objects Not selected

!

-~~~ Uppar threshald

Selected range
of gray value

* -~ Lower threehold

Not selected

* Line of scanned image

Static slice levels

You can set the slice levels for binarisation either with the help of the slider or let Vision
Q.400 calculate the values automatically. This is done with the help of the gray-value
histogram and the position of the minima in this histogram. Please note that the calculated
values are only a suggestion to help you set the slice level. They will not be recalculated when
you execute the checker.

Number *
of pixals

Minimum €- - -

/

0 Slice level ¥ 265
sumestm
Custom slice level - automatic calculation

Dynamic thresholding

With dynamic slice levels, the slice levels are always checker-specific, i.e. there are no camera
slice levels available. Itis not possible to adapt the slice levels selected to changing light
conditions with an exposure adjustment checker.

With dynamic slice levels, the average gray value is calculated in the environment of the pixel.
The environment is defined by the filter size. The dynamic slice level value refers to the
difference between the gray value of the current pixel and the mean value of the surrounding
pixels within the filter area. The image areas in the gray-value image whose difference (the
delta value) falls within the pre-set range, are then marked. These areas are called objects,
too. Whereas a static slice level searches for pixels lying in a certain range of gray values, a
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dynamic slice level searches for a certain difference in the gray values compared to the
environment.

DeltaVYahe

Gray-value distribution
of the object

0t ol I

107

D = Gray-value difference Lina of scanned imaga

v

Dynamic thresholding

Apart from the two slice levels the dynamic thresholding needs to additional parameters.
1 Filter size
1  Mirror gray values

Filter size

The "Filter Size" is set to 65x65 by default, but only one axis is displayed on the screen. The
filter should be at least twice as big as the maximal size of the target object is on the X-axis
and Y-axis.

n * EXAMPLE

If the figure is about 10 pixels wide, the filter width should be at least 21 pixels wide.

Filtar size 21 x 21 pixal

Ahout 10 pixal maximal width

—
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*NOTE

1 Use the mouse to measure the size of an object. Simply position the
cursor on the beginning and the end of the object and subtract the
coordinates displayed in the status bar from each other.

1 Use the mouse to determine the gray value of a pixel. Simply position
the cursor on the pixel, and the gray value is displayed in the bottom right
corner of the status bar.

1 The way objects are  generated depends not only on the slice level
setting. Filters  also influence  object generation.

Mirror gray values

To calculate the dynamic slice level it is necessary to smooth the image. To calculate the
smoothing on the margins of the checker shape, gray values outside of the checker shape are
also used. Normally in smoothing, the gray values of the image are simply applied at this
point for calculation purposes. This can produce unforeseeable effects however, especially at
the image edge or in images with strong contrasts. That is why there is the possibility to
mirror the gray values inside the checker shape for smoothing of the image edge to the
outside.

1015 Checker Label

For ready identification, each checker has been assigned an exclusive label that is used
throughout Vision Q.400. The user cannot change this checker label. It is made up of:
1  Checker type,
1 Cameranumber, and
1  Checker number

The serial number always relates to the checker type. Camera numbers and checker numbers
are counted from one (1), meaning the first checker of each type is assigned the number 1.
An example is the first checker for binary edge detection which is configured for camera
number 1. The following label is generated for this checker:

Checker type
ED B[1;1]
Camera number Checker number

Explanation of checker label
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Element Name Abbreviation |Icon

type

Checker Exposure adjustment EA ;f_&,
Position adjustment PA (1‘3-.+
Position and rotation adjustment line-point PRA_LP
Position and rotation adjustment angle-point PRA_AP
Position and rotation adjustment two points PRA_2P
Position and rotation adjustment three points PRA_3P
Window checker wi |i|
Feature extraction FE Ooﬂ
Edge detection binary ED B !
Edge detection gray value ED_G !
Difference checker DI j
Contour matching CM 5::]
Optical character recognition OCR F&|
Codereader CR IW}I
Geometry point-line G _PL \
Geometry point-point G_PP *\Q
Geometry line-line G_LL 3}{‘:

Object shape Object shape os [

Indicator Indicator IN ABL

1016 Property Sheet

The checker properties are defined in the so-called property page. It is made up of the
following pages:

1 General 1 Adjustment width

1 Algorithm T Template

1 Image Filters 1 Parameters

1 Object filters i Customize

1 Shape T Character separation
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1 Dependencies 1 Model

1 Judgment 1 Model Parameters

1 Result 1 Template area

1 Adjustment 1 Code Model Parameter

1 Visibility 1 Display Colors

1 Color selection (only for checkers 1 Image source (only for checkers
working on color images) working on color images)

1 Identifier

However, not every one of these pages is available for every checker. The "Template" page,
for example, is available for the difference checker only.

The sections below describe which properties specifically may be entered on which page. You
will also learn about the dialog elements and parameters common to many checkers.

10.1.6.1 Icons

When you open a checker's property page, the following 9 icons appear at the top of the
property page window.

Icon Short description Explanation
The icon is alwaysactive by default when you open the
property page. It allows youto open a secondproperty page if
4 Stay visible you wish to transfer the results from a different checkervia
Y drag & drop. This is useful, for example, when you needthe
coordinates from an edge detection checkerfor a position
adjustment.
— If the property pagesare concealingthe camera image, but
= Make transparent youwant to keepit on view, click this icon to make the checker
property pagestransparent.
i With this icon, you confirm all the changesyou have made on
P Apply that page and apply them to the checker.
With this icon, you execute the checker. The program
i Execute checker automatically puts the "Result" page in front.
cli'E Cut selection :
Bm?
- With the standard icons ':I'%' , and you cancut or
Copy selection copy previously selecteditems such as checkers, results,
parameters, etc. to the buffer and paste them to a different
Paste selection position.
= Onlv displav this checker With this icon, you hide all other checkersdrawn on the camera
y dispiay image.
wy Undo Usethis icon to undo the last changeto a checkerparameter
(seenote).
o Redo Usethis icon to redothe last change you have undone (see
note).
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*NOTE

1 Undoing respectively redoing changes to checker parameters is not
available for all checker parameters.

1 If you have undone several changes to checker parameters and then
change another parameter, it is not possible to redo the changes you
have undone before.

10.1.6.2 General

On this page, you have the opportunity to entera comment about each checker. This
comment appears in the sequence.

ActiveX name

You need the ActiveX name of a checker if you wishto read or modify the checker's
parameters via an ActiveX client. The ActiveX client can only access the checker via its ActiveX
name. The ActiveX name is defined by Vision P400 when you create the checker. You can
modify the name when you have set the checker.

Color

For position and rotation adjustment checkers, you may also change the color in which the
checkers providing the reference values for the adjustment are displayed. The color is used
both inthe sequence list and in the camera image.

Force error to NG

In some instances, it makes sense to treat an error as an NG judgment so that an application
is executed completely. For example, a formula contains the result of a feature extraction
checker. If the checker does not find an object, it generates an error for the whole formula. If
you know that this can happen, but still wish to execute the formula, you need to convert the
error to an NG signal. In this case, select "Yes", and the formula will be executed even if the
feature extraction checker does not find an object.

Enable execution

Select"No" to stop the checker from being executed. This can be useful, for example, if you
do not need the checker for processing the current image, but you do notwantto delete it
from the sequence list, because you may need the checker again later on. Even if you have
disabled the execution of a checker, you can still make all checker settings, as only the
execution is disabled.

10.1.6.3 Image source

This property page is only available for checkers created for a color camera. Here you select
on which image (= source) a checker isto be executed. A checker can be executed on the
color image or on the color channel of an image. Which image sources are available depends
on the checker type.
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Apart from the three default color channels Red, Green, and Blue or a combination of them,
you can also use the channels Hue, Lightness, Saturation or Hue, Saturation, and Value,
respectively (http://en.wikipedia.org/wiki/[HSL_and_HSV). When you select an HLS channel, it
will be derived from the three standard color channels.

Checker type Image source Remark
Window (WI) Colorimage or channel
Feature Extraction (FE) Colorimage or channel Which features can be calculated
depends on the image source.
Edge Detection Binary (ED_B) Colorimage or channel
Edge Detection Gray Value (ED_G) Channel
Edge Detection Gray Value Projection (ED_GP) | Channel
Difference (DI) Channel
Contour Matching (CM) Colorimage or channel
CrossCorrelation Matching (CCM) Channel
Optical Character Recognition (OCR) Colorimage or channel Whenyou select "Color image" as
the image source, the features used
for classification will be calculated
on the red channel.
Code Reader Checker (CR) Channel

When the three default color channels Red, Green, and Blue are combined, the gray-value
image that the checker is executed on will be calculated from the three color channels with
this formula:

FactorRed * RedValue + FactorGreen * GreenValue + FactorBlue * BlueValue +
Offset

The factors Red, Green, and Blue are in the range between -1.0 to 1.0, the offset is in the
range of 0 to 255. If the calculated gray value is below zero, it will be represented as O. If it is
above 255, itwill be displayed as 255. Within the valid range, the gray value will be rounded
to a whole number to get a valid byte value. The default values for the factors Red, Green,
and Blue are 0.299, 0.587, and 0.114 as well as O for the offset. Use the button [Reset
factors] to reset the specified values to the default values.

*NOTE

If it is necessary for understanding the checker's property sheet, the image
source will  be displayed next tothe name ofthe property sheet.

10.1.6.4 Color Selection

This property page only will be displayed if the checker has been created for a color camera
and when you have selected "Color Image" on the property page Image Source". In this case
the binary object used by the checker will be calculated not on the basis of the slice levels on
the property page "Algorithm”, but on the basis of the color values you set here. For example,
if you have selected the color red for a feature extraction checker, Vision Q.400 extracts all
red objects from the checker shape and calculates their features.
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The color properties of the objects are defined by cuboids in the HLS color model: If the three
color values of a pixel lie within the cuboid, the pixel is selected, otherwise itis not selected.

There are two possibilities of selecting a color for a checker:

1 Use application defined colors
1 Use a checker-specific color

Use application defined colors

When you activate the check box, the checker uses one or more of the application's color
cuboids, which have been defined under Application - Color Selection . To enter one or
more color cuboids into the list on the checker's property page, proceed as follows:

4 -
2. * PROCEDURE
G -

Application - Color selection or =
Select color from the list

Drag & drop color into the checker's property page

A WO DR

Drag & drop additional colors into the checker's property page, if
required

The color cuboid will be entered into the list complete with its unique number, its
reference color, and its name (if you have assigned one). You can use each color
cuboid once per checker. If you have inserted a color by mistake, use the button
[Remove color] to remove it from the list.

Use a checker -specific color
If you want to use a checker-specific color, you have two possibilities:

1 You can select the color with the list box [Reference color].
1  You can pick the color in the camera image.

Select _the color_via the list box [Reference color]

p—
S  * PROCEDURE
Y

1. Activate check box "Use application defined colors"

The list box shows the reference color of the color cuboid which corresponds to
the values under hue, luminance, and saturation.

2. Select the color via the list box [Reference color]

This changes the hue value to the value of the color selected. Please note that
the color shown on the button does not necessarily correspond to the color used
for the new hue, as Vision Q.400 uses also the values under luminance and
saturation to display the color and the luminance and saturation values will not be
changed if you use the button.
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Pick color_in_the camera__image

-
* PROCEDURE
Ao

Activate check box "Use application defined colors"

Select [Pick color]
Move mouse cursor into the checker shape

Click left mouse button to activate the magnifying glass

o A w bd P

Select a color with a left mouse click

With every addition click of the left mouse button the color in the crosshairs will
be added to the selected colors until you finish the color selection with a click of
the right mouse button or by pressing <Enter>. The new cuboid in the HLS color
model is the smallest cuboid containing all the colors you picked. If you press
<Esc>, the selected colors will be discarded, i.e. the cuboid in the HLS color
model remains unchanged.

While you are picking colors in the camera image, the colors hue, luminance, and
saturation as well as the button [Reference color] keep getting updated to
correspond to the current color selection.

The colors and numbers displayed have the following meaning:

Current Color

Reference color: | ik, Coloi ]

h@ - 14

Luminance: 137
* | E— I 178
&
Saluiation; 183
i |
11| 255
A
Ltida

The box @ next to "Hue" shows the current reference value for the hue. The slider below
shows all the colors of the hue cylinder. The color right in the middle of the slider

corresponds to the current reference value, i.e. the value inthe box above it. The reference
value is also related to the relative values '@' displayed to the left and to the right of the
slider. They define a range for the hue value. If the current reference value is for example
203 and the relative values to the left and to the right of the slider are -5 and 23, then all hue
values between 198 and 226 apply. The calculation uses arithmetic modulo 256, which means
that value 256 is the same as value O.

Using the sliders

You can use the sliders to change the values for hue, luminance, and saturation directly. Click
one of the two triangles that mark the value range to activate the triangle. The triangle
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appears filled with black. As long as a triangle is active, you can move it with the mouse or
use the cursor keys to change the value. Use <Shift>+<Tab> to activate the other triangle.

It is possible to change the relative values for the hue by either clicking into the color scale
with the left mouse button (the clicked value will become the new relative value) or by
clicking the color slide with the right mouse button and move it while holding the mouse
button down.

The whole time while you are changing the settings for the color cube, the pixels in the
checker shape with a color value within the current color cube values will be highlighted with
the color assigned to the slice level (see page 46). You can set the color for the slice level
either under Application - Display Colors or, with a checker-specific color selection, on
the property page "Display Colors" (see page 275).

10.1.6.5 Algorithm

For black-and-white images or when you are using the color channel of a color image, you set
the slice levels for an individual checker (see page 250). You can select either a static (default
value) or a dynamic slice level. Activate the corresponding option button and set the slice
levels as required.

operthes Checker - FE[1;1] L]
wWH RO
General Algorithm
[ E P
Algorithn -
Ireage Fiters Show vl 14174 ® Statc (b-ce Eewel
Oboect Mars ) Dynamic shoe loval
Shape [¥] Custom thos bevel Y
Visbity L Adomasic | A
Deperlohces Obpect ype () Selactad () Not selectad
Jodgment - .
Resut Auea boundary ‘O (=) On
Labelrg 0K @ 0n
ange ) Inesa Axs 10°180°) () Drentason (073507
Masimal reamber of obgects 128
Output od Ziea Sie - /soencirg
%) Deszosnding
Foalue: s
Moles
Rourdness
 ompadness
Ecoaninciy »

"Algorithm” page of a feature extraction checker

You will obtain a rough setting by dragging (hold down mouse button while moving left/right)
both triangles or by clicking into the gray scale. Use the cursor keys for changing the values
by 1 (left/right) or 8 (up/down).
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Click [Automatic] to have Vision Q.400 calculate a slice level (see page 250).

Number *
of pxals

Minimum €4- - - - -

/

0 Slice level
sumesbon
Custom slice level - automatic calculation

I

|

| -

v 255" Gray valua

For binary checkers you also define whether objects should be within the slice levels
(selected) or outside the slice levels (not selected).

10.1.6.6 Image Filters

Vision Q.400 differentiates between image and object filters (see page 271). Each filter type
has its own property page. There are two types of image filters: gray-value and binary.

1  Gray-value filters are used for preprocessing a gray-value image before
thresholding. For a black-and-white camera, the original gray-value image is
used; for a color camera, a color channel of the color image is used. Gray-value
image filters do not work directly on a color image.

1 Binary filters are executed after thresholding. They work on the objects detected
by thresholding or by the checker-specific color selection.

The filters are executed in the following order:
1. Gray-value image filters
2. Thresholding with regards to the setting under "Object Type"
3. Binary image filters
4. Object filters

The filters, which you select on the property page "Image Filters" or "Object Filters," will be
used within one checker shape only. The gray-value image and binary image filters available
for a checker are listed in the checker description. The filter settings are only valid for the
checker for which they were set.
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The following gray-value filters are available:

Filter name

Parameters and other
available settings

Description

Sigma

Filter size: 3x3, 5x5, 7x7,
9x9, 11x11
Difference: 0 - 255

Non-linear smoothing with the sigma filter.

The sigmafilter carriesout a non-linear smoothing of the gray
values of the input image.

All pixelsare checkedin a rectangular window (defined by
"Filter Size"). All of this window's pixels that differ from the
current pixel by less than "Difference" are used for calculating
the new pixel. The new pixel is the average of the chosen
pixels. If all differencesare larger than "Difference," the gray
value is adopted unchanged.

Gauss

Filter size: 3x3, 5x5, 7X7,
9x9, 11x11

Smoothesimages by means of discrete Gaussfunctions.

The Gauss filter uses the discrete Gaussian functionto smooth
images. The smoothing effect increaseswhen you increase the
filter size.

For border treatment the gray values are reflected at the
image borders.

Mean

Filter size: 3x3, 5x5, 7x7,
9x9, 11x11

Smoothesimages by averaging.

The mean filter carries out a linear smoothing with the gray
valuesof the input image. The filter matrix consistsof ones
(weighted equally) and hasthe selectedfilter size. The result
of the convolution is divided by the filter size. For border

treatment the gray values are reflected at the image borders.

Sobel

Filter size: 3x3, 5x5, 7x7,
9x9, 11x11

Detects edges (amplitude) using the Sobeloperator.

The Sobelfilter calculates the first derivative of the image and
is used as an edge detector.

Emphasize

Filter size: 3x3, 5x5, 7x7,
9x9, 11x11

Emphasize Contrast: 0 - 100

Enhancesimage contrast.

The emphasize filter emphasizeshigh-frequency areas of the
image (edgesand corners). Theresulting image appears
sharper.

"Emphasize Contrast" measuresthe increasein contrast. The
division frequency is determined by the filter matrix size: The
larger the matrix, the lower the division frequency.

For border treatment the gray values are reflected at the
image borders.

Gray Skeleton

Thinning of gray-value images.

The gray skeleton filter applies a gray-value thinning operation
to the input image.

Figuratively, the gray value "mountain range" is reducedto its
ridge lines by setting the gray value of "hillsides" to the gray
value at the correspondingvalley bottom. The resulting ridge
lines areat most two pixels wide. This operator is especially
usefulfor thinning edge images. The filter preservesthe
contours.
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Filter name Parameters and other | Description

available settings
Dot Print Dot size: 3,5, 7, 9, 11, 13, Enhancescircular dots in an image.
Enhancement 15, 17,19, 21, 23

Dot filter type: "dark, "light",
"all"

Emphasize Contrast: -1, 1, 2

The dot print enhancementfilter enhancescircular dots of
diameter "Dot Size"in the input image. This filter is particularly
suitable for the segmentation of dot prints, e.g., in OCR
applications. Enhancementis done using matched filters with
filter masks that have been adjusted to a particular dot size.
The "Dot Filter Type" selectswhether dark, light, or all dotsin
the image should be enhanced. The parameter "Enhance
Contrast" canbe used either to increase the contrast of the
output image (EnhanceContrast> 0) or to dampen the values
in extremely bright areasthat would be cut of f otherwise
(Enhance Contrast = -1).

Dilation rectangle

Rectanglewidth: 3 - 511
Rectangleheight: 3 - 511

Determines the maximum gray value within a rectangle.

The gray-value dilation rectangle calculatesthe maximum gray
value of the input image within a rectangular mask (defined by
"Rectangle Width" and "Rectangle Height") for each pixel. For
border treatment the gray values are reflected at the image
borders.

Erosion rectangle

Rectanglewidth: 3 - 511
Rectangleheight: 3 - 511

Determines the minimum gray value within a rectangle.

The gray-value erosionrectangle calculatesthe minimum gray
value of the input image within a rectangular mask (defined
as"RectangleWidth" and "Rectangle Height") for eachpixel.
For border treatment the gray values are reflected at the
image borders.

Closing Shape

Filter size:3 - 511

Shape: "octagon," "rhombus"

Performs a gray-value closing with a selectedmask.

The filter applies a gray-value closingto the input image with
the structuring element of the selected"Shape." The mask's
offset valuesare 0 and its horizontal and vertical size is defined
by "Filter size." The setting "octagon" for "Shape" usesan
equilateral octagonalmask which is a suitable approximation of
acircular structure. The setting "rhombus” for "Shape"usesa
rhombic mask. For border treatment the gray valuesare
reflected at the image borders.

Opening Shape

Filter size:3 - 511
Shape: "octagon," "rhombus”

Performsa gray-value opening with a selected mask.

The filter applies a gray-value opening to the input image with
the structuring element of the selected"Shape."The mask's
offset valuesare 0 and its horizontal and vertical size is defined
by "Filter size." The setting "octagon" for "Shape" usesan
equilateral octagonalmask which is a suitable approximation of
acircular structure. The setting "rhombus” for "Shape"usesa
rhombic mask. For border treatment the gray valuesare
reflected at the image borders.

Invert image

The operator inverts the gray values of an image.

Cornerdetection
filter

Filter size: 3x3, 5x5, 7x7,
9x9, 11x11

Variance:0 - 0.3

Searchesfor cornersin images.

The corner detection filter extracts gray-value corners froman
image. The bigger the filter size, the more pronouncedthe
corners appear. The higher the variance value, the fewer
corner points will be detected.
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Filter name Parameters and other | Description

available settings
Anisotropic Smoothing Grade: 50 - 100 Smoothesimages by edge-preserving anisotropic diffusion.
Smoothing Iterations: 1- 30 The anisotropic smoothing filter carriesout an iterative,

Neighborhood: 4, 8

4

h

4-fold neighbo
relationship

[

MEEY

A

ng

8-fold neighboring
relationship

anisotropic smoothing processon the mathematical basis of
physical diffusion. In analogy to the physicaldiffusion process
describing the concentration balance between molecules
dependent on the density gradient, the diffusion filter carries
out a smoothing of the gray valuesdependent on the local
gray-value gradients.

For iterative calculationof the gray value of a pixel, the
gray-value differences in the 4-fold or 8-fold neighboring
relationship, respectively, are used.

"Smoothing Grade" increasesthe smoothing effect but blurs
the edges a little more (valuesfrom 80 to 90 percent are
typical).

The parameter” | t e r adternonessthe number of
iterations (typically 3 to 7).

Median Rectangle
/ Circle

Filter size: 1 - 101
Border Treatment:
"continued”, "cyclic",
"mirrored"

Median filtering with different rank masks.

Using various rank masks, the median filter performs a
non-linear smoothing of the gray values of the input image.
The filter usesa circular or rectangular mask, respectively.
Severalborder treatments can be chosenfor filtering:

1 “continued": Continuation of edge pixels

1 “cyclic": Cycliccontinuation of image edges

1 "mirrored": Reflectionof pixels at the image edges

The circular/rectangular mask is placed over the image such
that the mask's center of gravity touchesall of the objects’
pixels once. Foreach of these pixels all neighboring pixels
touched by the mask are sorted in ascendingorder by their
gray values. Thus, eachof the sorted gray-value sequences
contains exactly as many gray values as the mask has pixels.
From these sequencesthe median is selectedand entered as
resulting gray value at the corresponding output image.

Isotropic Iterations: 0 - 500 Performsan isotropic diffusion of the image. This corresponds
Diffusion Sigma: 0.1 - 50.0 to a folding of the image matrix with a Gaussianmask with
standard deviation Sigma. If the "lterations" parameteris 0, a
fold of this kind is explicitly carried out.
Anisotropic Mode: Method according to Performsan anisotropic diffusion of the image basedon the
Diffusion Weickert, PeronaMalik or Peronaand Malik model. This processis also termed non-linear
parabolic isotropic diffusion.
Contrast: 0.0 - 100.0 The object of anisotropicdiffusion is to eliminate wide-area
Theta: 0.0- 3.0 image disturbancessuchas noise without blurring image
L edges. The distinction between edgesand areasis made by
Iterations: 1 -
terations 30 the slice level defined as "contrast" for the size of the gray
value difference between adjacent pixels.
Coherence Sigma: 0.0- 1.0 Performsan anisotropic diffusion on the image aimed at
Enhancement Rho: 0.0 - 30.0 enhancing the coherenceof the structures in the image - in
Theta: 0.1- 0.5 particular, diffusively joining interrupted image edgeswithout

Iterations: 1 - 500

smudging them perpendicularto the edge direction.

280




Checkers

Filter name Parameters and other | Description
available settings
Mean Curvature Sigma: 0.0- 1.0 Producesa smoothing of the image toward the image edges-
Flow Theta: 0.1- 0.5 that is, along the level lines. The edgesof the image do not
lterations: 1 - 500 blur in the process.In prderto deflne_the edgedl_recno_ns ina
more stableway, particularly where input data is subject to
noise, an additional isotropic smoothing operation can be
inserted prior to calculation of the gray value gradients. The
"Sigma" parameter determines the amount of this smoothing
as the standard deviation of the associated Gaussiankernel.
Shockfilter Mode: Laplace,Canny Sharpensthe focus of image edges.
Sigma: 0.0 - 5.0
Theta: 0.1- 0.7
Iterations: 1- 100
Gray Opening Rectanglewidth: 3 - 15 Performsa gray value opening with a rectangular mask
Rectangle Rectangleheight: 3 - 15 (defined by "Rectangle Width" and "Rectangle Height"). For
(only odd values are border treatment the gray values are reflected at the image
permitted) borders.
GrayClosing Rectanglewidth: 3 - 15 Performsa gray value closing with a rectangular mask (defined
Rectangle Rectangleheight: 3 - 15 as "Rectangle Width" and "Rectangle Height"). For border
(only odd values are treatment the gray valuesare reflected at the image borders.
permitted)
Binomial Filter height: 1 - 37 Smoothesimages by means of a binomial filter.

Filter width: 1 - 37

(only odd-number valuesare
permissible)

Binomial filters are an excellentapproximation of Gaussian
filters and can be calculatedvery efficiently using
whole-number operations. Forthis reason, binomial filters are
very fast.

Separatemedian
filtering

Filter height: 1 - 199
Filter width: 1 - 199

Median filtering with different rank masks.

Using various rank masks, the median filter performs a
non-linear smoothing of the gray valuesof the input image.
The filter usesa rectangular mask. Separatemedian filtering is
considerably faster than normal median filtering, and its
runtime is virtually independent of the filter mask size.

GaussianFilter

Sigma X/ Y:0.2 - 50.0

Calculationof various Gaussian derivativesas well as sizes

Derivative Component: "none”, "x", "y", | derived from the result.
"gradient"”, "xx", "yy", "xy", Here, the Gaussian functionparameter - that is, the smoothing
"xxx", "yyy", "xxy", "xyy", - is called "Sigma." "Sigma X" refers to smoothing in column
"det", direction; "Sigma Y" signifies smoothing in row direction.
"mean_curvature”, The parameter "Component" describesthe function used to
"gauss_curvature”, calculate the derivative.
"eigenvaluel”, "eigenvalue2",
"mainl_curvature",
"main2_curvature",
"kitchen_rosenfeld",
"zuniga_haralick",
"2nd_ddg",
"de_saint_venant", "area”,
"laplace", "gradient_dir",
"eigenvec_dir"

Scaleimage Scale factor: 0,001 - 1 The gray valuesof the original image are scaledby the scale
Offset: 0 - 500 factor and then the offset is added.
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Filter name

Parameters and other
available settings

Description

llluminate

Rectangleheight: 1 - 199
Rectanglewidth: 1 - 199
Factor: 0.0 - 5.0

lluminating images helps to improve contrasts. Very dark parts
of the image will be lighter, very bright parts will become
darker. Usethe parameter "Factor"to scalethe illumination
effect.

Pleasenote the spotlight effect: If animage containsa dark
object in front of a light background, the part of the object
nearthe object's contour will be illuminated, but alsothe light
background. This is the effect of lighting an object with a
strong spotlight. This is also true for light objectsin front of a
dark background. In this case, the fictitious spotlight darkens
the object.

Equalize
histogram

Image contrasts are improved by equalizing the histogram.

This transformation equalizesthe cumulative histogram. The
maxima in the original histogram are spreadand this increases
the contrast in image areaswhere the maxima occur most
frequently. As a consequence, areasthat appear homogeneous
will have more visible contrast. However, it alsoincreases
noise in the image.

Grayrange
rectangle

Rectangleheight: 1 - 199
Rectanglewidth: 1 - 199

Setthe maximum amplitude of gray valueswithin a rectangle.
This filter transforms the gray values of the input images with
the help of a rectangular mask (set width and height). The
range of gray values(minimum to maximum) is calculated
within the mask. The result is entered into the output images.

For details on the effects of the parameters please refer to the relevant literature or consult
Technical Support.

The following binary filters are available:

Filter name Parameters and other Function
available settings

Opening Filter radius: 1.5/2.5/ 3.5/ 45 | Opensan object by means of a circular structuring
/55/75/95/125/ 155/ element.
195/ 255/ 33.5/ 455/ 60.5/ | Opening eliminates small objects (smaller than the
1105 circular structuring element) and smoothes an object's

boundaries.
Closing Filter radius: 1.5/2.5/ 3.5/ 45 | Closesan object with a circular structuring element.

/55/75/95/125/ 155/
195/ 25,5/ 335/ 455/ 60.5/
110.5

Closing smoothes the object boundaries. It closes holes
within an object which are smaller than the circular
structuring element of radius "Filter Radius".

Opening - Closing

Filter radius: 1.5/25/ 3.5/ 45
/55/75/95/125/ 155/
195/ 25,5/ 33.5/ 45.5/ 60.5/
1105

Opening followed by Closing.

Closing- Opening

Filter radius: 1.5/25/ 3.5/ 45
/55/75/ 95/ 125/ 155/
195/ 255/ 335/ 455/ 60.5/
1105

A closing followed by an opening.
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Filter name

Parameters and other
available settings

Function

Opening (vertical)

Filter height: 1/2/3/4/5/7
/19/12/15/ 19/ 25/ 33/ 45/
60/ 110

Opensa region with a rectangular structuring element, in
this case a vertical line.

Opening (vertical) performs an erosion on the input
object, followed by a dilation. The size of the structuring
element is determined by the parameters "Filter Height".
Aswith all opening variants, larger structures are
preserved, while small regions such aslines or points are
eliminated.

Closing (vertical)

Filter height: 1/2/3/4/5/7
/917112/15/ 19/ 25/ 33/45/
60/ 110

Closea region with a rectangular structuring element, in
this special casea vertical line. Please referto Closing
(horizontal).

Opening
(horizontal)

Filter width: 1/2/3/4/5/ 7/
9/12/15/19/ 25/ 33/ 45/
60/ 110

Opena region with a rectangular structuring element, in
this special casea horizontal line. Pleaserefer to
Opening (vertical).

Closing (horizontal)

Filterwidth: 1/2/3/4/5/ 7/
9/12/15/19/ 25/ 33/ 45/
60/ 110

Closesa region with a rectangular structuring element, in
this case a horizontal line.

Closing (horizontal) performs a dilation on the input
object, followed by an erosion. The size of the
rectangular structuring element is determined by the
parameters "Filter Width". Aswith all closing variants,
object boundaries are smoothed and holes within an
object that are smaller than the rectangular structuring
element are closed.

Invert objects

Invert objects: True/ False

Toggle switch that sendsobjects from foreground to
background and vice versa. Unlike the option "Object
Type - Selected/Not Selected"on the "Algorithm"
properties page, this function is executed after the
gray-value and morphological filters.

Binary skeleton

Computesthe binary skeleton of a region.
The filter calculates the skeleton of the input regions.

Dilation circle

Filter radius: 1.5/2.5/ 3.5/ 45
/55/75/95/125/ 15.5/
19.5/ 25,5/ 335/ 45.5/ 60.5/
110.5

Dilates an object with a circular structuring element.
This filter enlargesobjects and smoothes object
boundaries. It also closes holes inthe object that are
smaller than the rectangular mask.

Dilation rectangle

Filter height: 1/2/3/4/5/7
/9/112/15/ 19/ 25/ 33/ 45/
60/ 110

Filterwidth: 1/2/3/4/5/ 7/
9/12/15/19/ 25/ 33/ 45/

60/ 110

Dilates an object with a rectangular structuring element.

This filter enlargesobjects and smoothes object
boundaries. It also closes holes inthe object that are
smaller than the rectangular mask.

Erosion rectangle

Filter height: 1/2/3/4/5/7
/917112/15/ 19/ 25/ 33/ 45/
60/ 110

Filterwidth: 1/2/3/4/5/ 7/
9/12/15/19/ 25/ 33/ 45/

60/ 110

Erodesan object with a rectangular structuring element.

This filter reduces objects and smoothes object
boundaries. Objects smaller than the rectangular mask
are eliminated.

Erosion circle

Filter radius: 1.5/25/ 3.5/ 45
/55/75/95/125/ 155/
195/ 25,5/ 33.5/ 45.5/ 60.5/
110.5

Erodesan object with a circular structuring element.
This filter reduces objects and smoothes object
boundaries. Objects that are smaller than the circular
mask are eliminated.
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Filter name Parameters and other

available settings

Function

Combinedot prints Dot size: 1 - 100

This specialfilter is usedto combine dots extracted with
the gray-value filter "Dot Print Enhancement” to the dot
print characters.

Area Boundary Ignore touching objects: True /

False

Ignores objects touching the edge of the shape.

This filter is usedto determine whether an object that is
to be processedshould be allowed to touch the checker
shape. If "Ignore Touching Objects"is setto "True", it is
permissible for an object to touch the shape. If the
parameter is set to "False," it is not permissible for an
object to touch the shape.

Inner rectangle Minimal rectangle width: 10 -

12000

Minimal rectangle height: 10 -
12000

Minimal areasize: 4 -
2147483647

Erosionrectangle size: 1 - 37

The filter determines the largest axis-parallel rectangles
that fit into a region. The valuesfor minimal width,
height, and area size definethe properties of the
expectedrectangles.

In addition, you can seta mask for erosion.

Binary Fill Fills holes in the extracted region.

Bottom Hat Radius 1.57 110.5 Detects gaps between regions.

Top Hat Radius1.57 110.5 Determines bulges between regions.

Morph Hat Radius 1.57 110.5 Union of Top Hat and Bottom Hat.

Boundary Calculates the contour of an extracted region.

Limit to Shape

If a dilation filter is used, it can happen that the objects
found protrude from the checker shape. The Limit to
Shape filter cuts off the objects at the checker shape.

*NOTE

Gray -value and binary
literature

Selecting image filters

filters are described
onimage processing (see page 567).

in detail in the standard

To select gray-value or binary filters, please proceed as follows:

* PROCEDURE

(e
L.—
G

1. Under "Gray Image Filters"
filter list

select the filter

you want to insert into the
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Properties Checker - FE[1;1] =
RO
Genera image Fillers:
Algorkhm Gray Image Filen Einay image Fleent
Image Fiters =
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Shape [revset Flbee
Visbity 3
Dependencas o
Judontrent MEns
Rasut
9 ] 1}
Paramates

2. Select the [Insert Filter] button

The selected filter is added at the end of the list. The [Insert Filter] button is
active only if you have selected a filter.

Properties Checher - TE(171]
R AL L
| ["Senwdt lmoye Filters
:"”“"";m Gesp Inmage Fberr Bineyy lmage Flters
Object Fitars Modun Cic 4 v
Stpe Yroen Fler J
Vitdty ¥
Dependences
Sidoaiant E e
Real a I
[H Madian Orde
=8l I
Dagarvmturs
Median Circle
Norrinear image sockhing: pressrves sharp edges, robust sgernst
Sgke ey Wrspressckaltve plosls n the nesghborhood,

You can add as many filters as you like, and you can also have multiple entries of
the same filter. All filters in the list are executed consecutively, top down. If a list
is empty, the filter will not be executed.

Changing a parameter setting
For most of the image filters there are one or more parameters to set. To change a default
parameter setting, please proceed as follows:

4 -
-—- * PROCEDURE
-

1. Click the "+" sign next to the filter name to display the paramete r list
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Gray Image Filters Binary Image Filters

| Median Circle v |

]

Ingert Filter
X3+

B

é Filker Size 3

Border Treatment mirrored
=]
Parameters

2. To change the setting, click to the right of the parameter name

You can either edit the parameter setting directly or select an entry from the list

box. If you can edit the setting directly, a box underneath displays the valid range
of setting values.

Gray Image Filkers Binary Image Filters

| tedian Circla w |

]

Inzert Filker
X ¥+

S|
E Median Circle

10]
Border Treatment mirrored
=]
Parameters

Filter Size
The data range is [1;101].

Gray Image Filkers Binary Image Filters
| Median Circle w | |

Inzert Filker
X ¥ ¥

]

=
E Median Circle
Filter Size 10
Border Treatment mirrored ﬂ

=] continued
Pararneters cylic
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Testing the filters set
You can test the filters you have set directly on the current camera image. Please proceed as
follows:

4 .-
I * PROCEDURE
g

1. Using aleft mouse -click, select the first filter in the list
2. Click ﬂ to execute the filter on the camera image

The symbol is active only if you have selected a filter. Vision Q.400 executes the
filter, displays the filter results in the checker shape, and selects the next filter in
the list.

3. Keep clicking ﬂ until you have tested all filters

*NOTE

M If instead of selecting the first filter, you have selected afilter further

down thelist, and you click ﬂ Vision Q.400 executes the selected filter
in addition to all filters that have been defined up to that point in the
list. Vision Q.400 displays thefilter results and selects the next filter.

1 The thresholding parameters canonly be setonthe "Algorithm" page.
To test the effects of thresholding in combination  with image filters,
you can use the non -editable entry "Thresholding" with the subentry
"Parameters” in thelist between the gray value and binary filter lists,
provided the checker supports thresholding.

B

Median Circle
=
Parameters

M Ifachecker depends onanexposure ora position and rotation
adjustment, these will be taken into consideration during testing. If
that is undesirable, you should delete these dependencies before
testing the filters and reinstall them afterwards.

Deleting a filter
To delete a filter from the list, please proceed as follows:

4 -
I * PROCEDURE
Ao

1. Select the filter to be deleted from the filter list
2. Click E to delete the filter

The symbol is active only if you have selected a filter.

Moving a filter

4. -
I * PROCEDURE
Ao

1. Select the filter you want to move
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2. Click + or s 5| to move the filter one row up or down the list

The symbols are active only if you have selected a filter.

10.1.6.7 Object Filters

The following object filters are available after the binary filter operations:

1 Eliminate Holes
A hole is defined as an image area which is fully enclosed by one and the same
object and which is not part of that object. In the case of a light object, a hole
would be dark and vice versa. Whether a given hole should be closed or not
depends on the size (pixel count). You need to enter alower and an upper limit
(inclusive) for the hole size in the columns "Lower Limit" and "Upper Limit". The
default is 1 to 100. The maximum limit depends on the connected camera.

1 Select Objects
With this filter, the objects can be selected by size as measured in pixels. As with
the suppression of holes, a lower and an upper limit (inclusive) has to be defined.
This time, however, the object's size is the relevant criterion. The maximal limit
depends on the camera.

M Select Separated Objects (only for the OCR checker)
When you are working with character separation in the OCR checker, this object
filter is applied to the objects found after character separation. That is to say, the
objects are first selected unseparated, then character separation is carried out
and then the object filter is applied.

With the feature extraction checker it is also possible to fine-tune the selection of objects with
a formula (see page 332).

roperties Checker - FE[1;1) %)

| | 0 I i

General : ‘;O‘ hers

Algorithm i

Image Filters Lower limit Upper limit

‘
Shape Eliminate holes |1 | | |
Wisibillty
Dapandancios
Judgement
Result

Select gbjects [

"Object Filters” page of a feature extraction checker

10.1.6.8 Shape

On this page, you may modify the checker shapes which have been entered interactively with
the mouse during the creation of the checker (see page 290). The following shapes are
available:

1 Rectangle 1 Rectangle -> (only edge detection)

1 Ellipse 1 Ellipse -> (only edge detection)
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1 Polygon 1 Line -> (only edge detection)
1  Doughnut 1 Doughnut -> (only edge detection gray value
f  Object shape projection)

For edge finders with line-> or rectangle -> as shape, the orientation of the shape can be specified
in the "Angle" field; for edge finders with the shape ellipse ->, the search direction "clockwise" or
"counterclockwise" can be selected in the "Search direction” field.

Polygon (closed progression)
Parameters Meaning
Type Type of shape (polygon)

Center point

Coordinatesof the center point

Top edge List of polygon-supporting points
Rectangle

Parameters Meaning

Type Type of shape

Center point

Coordinatesof the center point

Starting point

Coordinatesof the upper left point of the rectangle

End point Coordinatesof the lower right point of the rectangle
Ellipse

Parameters Meaning

Type Type of shape

Center point

Coordinatesof the center point

Top left point

Coordinatesof the upper left point of the enclosing rectangle

Bottom right point

Coordinatesof the lower right point of the enclosing rectangle

Doughnut
Parameters Meaning
Type Type of shape

Center point

Coordinatesof the center point

Outer circle edge
point

Left upper corner of the enclosing rectangle of the outer circle

Inner circle edge
point

Left upper corner of the enclosing rectangle of the inner circle

Starting point

Coordinatesof the starting point of the doughnut section on the outer circle
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End point

Coordinatesof the end point of the doughnut sectionon the outer circle

Rectangle ->

Parameters

Meaning

Type

Type of shape

Center point

Coordinatesof the center point

Starting point

Coordinatesof the upper left point of the enclosing rectangle

End point

Coordinatesof the lower right point of the enclosing rectangle

Angle

Scanning direction for the edge detectors

Ellipse -> (Elliptic Arc)
Parameters Meaning
Type Type of shape

Center point

Coordinatesof the center point

Top left point

Coordinatesof the upper left point of the enclosing rectangle

Bottom right point

Coordinatesof the lower right point of the enclosing rectangle

Starting point

Coordinatesof the starting point of the elliptic arc

End point

Coordinatesof the end point of the elliptic arc

Scanning direction

Scanning direction for the edge detectors (clockwise, counterclockwise, see
note)

Line ->
Parameters Meaning
Type Type of shape (line, horizontal line, verticalline)

Center point

Coordinatesof the center point

Starting point

Coordinatesof the starting point of the line

End point Coordinatesof the end point of the line
Angle Orientation of the line
Doughnut ->
Parameters Meaning
Type Type of shape

Center point

Coordinatesof the center point

Outer circle edge
point

Left upper corner of the enclosing rectangle of the outer circle

Inner circle edge
point

Left upper corner of the enclosing rectangle of the inner circle

Starting point

Coordinatesof the starting point of the doughnut section on the outer circle

End point

Coordinatesof the end point of the doughnut sectionon the outer circle

Scanning direction

Scanning direction for the edge detectors (clockwise or counterclockwise, see
note)
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*NOTE

1 Allcoordinates  must fall within the image range. The image range
depends onthe camera used. Allangles (see page 242) must be within
therange of 0 T 360 degrees.

1 When youchange the parameters in such away that parts of the shape
come tolie outside theimage area, Vision Q.400 will only acceptyour
changes if you have activated the option "Allow positions outside the
image area".

1 Ifyouchange the scanning direction foran ellipse or elliptic arc, the start
and end point  will be swapped. However, all points retain their function
when you change the scanning  direction of the shape doughnut  ->.

Change type of shape

An ellipse may be transformed into a circle by selecting "Circle" in the field "Type". The
transformation occurs in maintaining the top left point and by using the length of the
ellipse's conjugate axis (shortest axis) for the circle diameter.

In reverse, a circle can be transformed into an ellipse by clicking on "Ellipse". The
parameters of the circle will be maintained. The difference between a circle and an
ellipse looking like a circle only becomes evident when the shape coordinates are
changed: with the ellipse, the main and conjugate axes may be modified
independently of each other. With the circle, both axes are of the same length and
will consequently be altered simultaneously.

A Line-> may be modified into either a horizontal or a vertical line. To this end, the
line's projections onto the image edges will be used and shifted in such a way that
the starting point of the line is maintained. The reverse is also possible. While the
line type is changed, the parameters remain unchanged.

With edge detectors with line -> or rectangle -> as shape, the shape's orientation may
be setin the "Angle" field. With edge detectors with the shape ellipse ->, the scanning
direction may be selected either "clockwise" or "counterclockwise" in the "Scanning
Direction” field.

The following tables list the parameters which describe a shape:

Replace or copy shape type

You can replace the shape type of a checker and you can copy the shape type of one
checker to another.
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Properties Checker - FE[2:1] |

()5 | 2 0 | 0| @ |
General Shape
Algonthm
Image Filters Type Rectangle
E"ﬁﬁ Filtars Cantar point 293229
Display Colors Start point 56,10
Visibility v
Dependencies End poirt 930449
Judgment Angle 0

Result
|| Allow posttions outside the image arsa
Shape replacement

Types for replace ’ Elipse =

| Replace |

Shape replacement

For checkers that use the shape Rectangle, Ellipse(Circle), Polygon or Ring, you can replace the
shape used with another shape from this list. The new shape is calculated from the enclosing
rectangle of the original shape.

Select the new type from the "Replacement Types" list box and then click the [Replace] button.

Copy shape

Using the two "Copy" and "Paste" buttons under "Copy shape" you can copy the shape of one
checker into another checker. Both checkers do not have to be of the same type. However, note
that copying a shape is only possible if

9 the shapes of the two checkers are of the same type,

9 if a cross-correlation comparison or contour comparison checker is either the template
area or the shape,

9 if both checkers are set so that the shape can or cannot lie outside the image.

*NOTE

Object shapes cannot be copied.

10.1.6.9 Display Colors

Use this property page to define which colors should be used to display the individual checker
elements in the cameraimage. Normally, the display colors defined under Application -
Display colors are used for all checkers of atype. You can change these settings for a
checker to enhance the visibility of display colors of certain checker elements. For example, if
a feature extraction checker works on a color image with a colored background, itis possible
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that the display colors of the application do not offer enough contrast with the background
color.

The following options are available:

Option Description
Use application settings The display colors of the application are used. Use the button [Application
settings...] (see page 46) to see the current display colors.
Use element settings If you want to display the checker in different colors than the standard colors,
activate the option and define new display colors under "Colors Element".
Colors element Usethe list box to selectcolors for the shape, the pick point, the object, andthe
result.
Apply settings  to other This button opens a dialog where you can apply the checker-specificdisplay
elements colors to other elements like checkers, sequences,etc.

You can assign checker-specific colors to the following elements:

Column Explanation

Shape Color of the borders of the checkershape

Pick point Color of the center, start, and end point of the shape(select the shapeby clicking the pick
point)

Object Color to fill objects found

Result Color of the crossin the middle of objects found or color of an edge found

Slice level Colorto mark the customized slice level

10.1.6.10 Visibility

On the "Visibility" property page you customize the mode of display for elements such as
checkers, object shapes and indicators. As a rule, the visibility settings you make under View
- Checker... apply to all elements of the current camera (see page 175). They can differ
from the camera settings in order to alter the on-screen visibility for certain elements such as
checkers and indicators, such as if the screen view threatens to become unclear when there
are large number of elements.

As long as an element uses the camera-specific settings the "Use camera settings" option is
active. You can view these settings by clicking the "Camera Settings" button. Any change to
the camera settings applies to all checkers, object shapes and indicators for which the "Use
camera settings" option is active.

293



Checkers

Properties Checker - FE[1;1] ]
EE LI

“General Visibllity

Algorithm

Image Filters ) Uze gamera settings Camera settings...

Object Mikers ) Use alement sellings
Shape

M Viabilty Element

Dependancios

Judgement. [ =
Result

l Apply zettings to other slsments,. ]

Default settings for the visibility of an element

To vary the settings from the camera settings, choose the "Use element settings" option. This
makes the previously grayed out parameters available.

Properties Checker - FE[1;1] 1]
% | B | ) i |
S

Algorithm

Image Filters () Use gamera zettings Camera sattings...

Object Filters ) Usa alement seltings
Shape

Visibility
Dependencies

Judgernent [Z) shapes Show

Result || Gray image processing results

|v] Proceszed gbiscts lI]

O Elled @[Not liack

[¥] Processing results

Visibility Element

[ Apply settings ta other elementz., ]

Element-specific visibility settings

You can switch the following parameters on or off:

Parameter Explanation

Shapes Switch checker shapeson/off

Gray image processing results Showr/hide gray image processingresults

Processed objects Showr/hide the objects computed in image processing:

1 Filled: Processedobjects are displayedin the color (see page 46)
selected by the user.

I Not filled: Processedobjects are not filled, only the bordersare

visible.
Processing results Switch image processingresults on/off
Draw Showr/hide element

(only for geometry checkers, object
shapesand indicators)
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The following buttons are

available:

Button

Explanation

Camera settings

Opensthe dialog box with the camera settings (see page 175). The camera
settings apply to all checkers, object shapesand indicators for which the "Use
camera settings" option is active.

Show All parameters relating to the display of the current element are activated. The
setting determining whether processedobjects are filled or not filled does not
change.

Hide All parameters relating to the display of the current element are deactivated. The

setting determining whether processedobjects are filled or not filled does not
change.

Apply settings  to other
elements

Whenyou click this button, a dialog box opens up with which you can transfer the
setting of the element you are currently working on to other elements. This means
that when you have changed the visibility settings of a feature extraction checker,
you can also apply the new settings to other feature extraction checkersor to
other elements (see below).

*NOTE

1 For geometry

checkers, object  shapes and indicators  thereis only the

"Draw" parameter. It defines whether the element is displayed or not.

1 Note thatthe

element  you selected in the checker sequence window is

always displayed on screen, even when the selected visibility settings

dictate that it s
For run mode

hould be hidden.
you can disable display of all checkers, object shapes and

indicators  entirely. To do so, activate the relevant "Graphic Update"
parameters onthe "Run Mode Settings" property page under Application

- Properties.
settings you

Apply settings to other

With this button you open
you are currently working

Apply Visibility Settings

Elements

() Feature Extraction checkers

Location

() all sequences of the application

(%) all elements (checkers, indicators, object shapes)

(%) Current sequence "Camera 1, Sequence 1"

() all sequences of "Camera 1 {Frame Grabber 1)

The properties of the application  have priority over the
make on the "Visibility" property page.

checkers

a dialog box with which you can apply the setting of the element
on to all other elements orto elements of the same type.

&

Cancel

Transferring visibility settings of a feature extraction checker
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Under "Elements" you specify whether all elements (checkers, indicators and object shapes)
or only the elements of the same type (indicated dynamically in the dialog box) are to adopt
the settings.

Under "Location" you specify the areas of the application for which the elements selected
above are to adopt the visibility settings. The displayed parameters change according to the
situation from which you opened the dialog box.

Parameter as in image Explanation

Current sequence"Cameral, The first parameter offers you the current checker sequenceas the
Sequencel” application area.

All sequencesof "Cameral (Frame | The secondparameter offers you all sequencesof the camera to which the
Grabber1)" current element belongs as the application area.

All sequencesof the application The new visibility settings are applied to the entire application - meaning all

checker sequencesof all cameras.

When applying the settings of an element to other elements, you should note the following
points:

Selected settings | Transfer from -> to Effect

"Use camera settings" Irrelevant Only this parameter is activated on the target
is activated element; all other settings remain unchanged
"Use element settings" | Checker-> Checker Settings are applied 1:1

is activated and

o Checker-> Geometry checker, Dependson the setting of the "Processing results"
additional par_ameters object shape or indicator parameter. If it is active, "Draw" is also activated.
have beenindividually
set Geometry checker, object shape Dependson the setting of the "Draw" parameter.

or indicator -> Checker Whenit is activated, the effect is the same as

clicking the [Show] button - that is, all visibility
settings are activated.

Whenit is deactivated, the effect isthe same as
clicking the [Hide] button - that is, all visibility
settings are deactivated.

Geometry checker, object shape | The setting for "Draw" is applied.
or indicator -> Geometry checker,
object shape or indicator

10.1.6.11 Dependencies

You may enter a checker's dependencies on this page. It may be dependent on exactly one
position and rotation adjustment. The checker providing the position and rotation adjustment
must be above the dependent checker in the sequence list. When you install that
dependency, the "Position and Rotation” window will give you a choice of all those
adjustments which satisfy this condition, i.e. which appear in the sequence list before the
dependent checker.

If the checker uses static slice levels, you may define one exposure adjustment each for the
upper and lower slice levels. This is done in the fields "Lower Exposure" and "Upper
Exposure”. Again, you will only be able to choose from exposure checkers on the sequence
list above the dependent checker. When the checker uses a color image, Vision Q.400 only
offers exposure adjustment checkers which use the same image source asthe selected
checker.
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10.1.6.12 Judgment

The judgement indicates whether the ¢ h e ¢ kcaleculatons have been judged as good (OK)
ornot (NG). From all the checker results exactly one result is selected and used for the
judgement. The judgement is considered good when the result chosen falls within the pre-set
range of limits. When a checker is judged as NG, the checker shape will be displayed with
red-white dotted lines.

T h e c h eresultdor ke sused for the judgement is determined by a pre-set process that
cannot be modified by the user.

Frequently, the judgement is defined as the number of objects worked on. As such, the
judgements can be used for ready identification of missing or additional unwanted objects.

10.1.6.13 Result

This page lists checker results. These results may refer to the entire checker shape (e.g.
window checker) or to individual objects in the shape (e.g. feature extraction checker). With
the latter, a list is generated containing the object-specific results for each object evaluated.

Besides the checker results, this page usually also displays the execution state , the time ,
and the judgment

Properties Checker - FE[1.2] =
wWH RO 3
s Resull
Algorthim .
Ireage Fiters Executon stabe 0K
Qboect Fers g
Shape Tene ns
Yiahiy e
Daperdencss Judgement oK
;:::”’“ Nunber of o cbpects 1| Mumbes of judged objects |17
Area Size|  Grawviy Holes| Rotrdiveas| Cc ~
1| eI 42232123504 17775
2 1340 20161 26263 8942
3 1322 238 [28384 008
£ 1105 18859 22615 16077
3 721 41842 3834 2303
8 335 1645 35365 14705
A 207 2006 0045 2500
3 285 4249 1818 2572
a 280 18476 29971 1965
0| 21 18923 1558 1338
" 274 20052 388531161 46 ¥
< >

"Result” page of a feature extraction checker

If the execution state is OK, this means that the checker calculation has been successful. All
other entries in the field "Execution State" indicate that there is an error (see "Error Log" (see
page 563)) or they give a status message (see page 563) for your information.

Generate results
A result can only be entered into the spreadsheet if it has been calculated. If you know that you
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want to use a result of object 10 in the spreadsheet, this object must be extracted from the
image data. This button allows you to artificially generate the required number of objects.

To do this, enter the number of objects to be generated in the field next to the button and select
the button. The entered number of artificial objects will be generated and you can then enter
the desired results into the spreadsheet.

*NOTE

1 The results of the artificial objects are preset to O or
an empty string.

1 If you press the [Generate results] button, all
previously calculated or artificially generated objects
are deleted before the new objects are generated.

9 If you run the checker, all artificially generated
objects are deleted before the new objects are
extracted from the image data.

Clone results page

For checkers based on Q.HI scripts, the results page also contains the "Clone page" button:

Use this button to create a "clone" of the results page of the current Q.HI checker:
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