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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.  
 

 

Indicates  that you  should  proceed  with  caution.  Failure  to  do  so may 

result  in injury  or significant  damage  to  instruments  or their  contents, e.g. 

data.  

 

Contains  important  additional  information.  

 
 

 

 

Contains  an  illustrative  example  of  the  previous  text  section.  

 
 

 

Indicates  that  a step -by -step  procedure  follows.  

 

Indicates  where you can find  additional  information  on the subject  at 

hand.  



 

 
Summarizes  key  points  in  a concise  manner.  

 
 

 

Provides  helpful  keyboard  shortcuts.  
 

 

 

Provides  brief  explanation  of a function,  e.g. why  or when  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"  Data field entries and option names are rendered in quotation marks. 

[Button]  Buttons are indicated by square brackets. 

<Key>  Keys are 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].  

 
 

  

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.  
  
  

 

1.1.1 Difference between standard and plus edition   

Vision Q.400 can grab 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. 

  
Plus Edition of Vision Q.400  
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1.1.2 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. 

 

  
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.  

 

  

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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1.1.2.1  What are projects?   
 

 

  
  

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, there is 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.  

  
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  All 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  All 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: 

 

Å Full version (see page 21) 

Å Simulation version (see page 21) 

Å Demonstration version (see page 21) 

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

page 22). 

 

 
  

  

 

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.  

 
1.2.1 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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The full version and the simulation version are mutually compatible, i.e. 

both can read applications that were last saved with the other version.  

 
  

1.2.2 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.  

 

For the simulation version you need a free license, which you can get from 

your Q.VITEC sales partner.  

 
 

 

  
1.2.3 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:  

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

demonstration version. 

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

version. 

¶ 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.  

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

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

 

¶ 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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¶ 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 expanded with modules. Likewise, the 

Core packages are not available in the Vision Q.400 [plus] version. 

 

 
License model with the different editions and packages 

 
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). 

The following packages are available: 

¶ CORE 

¶ CORE READER 

¶ BASIC 

¶ ADVANCED 

¶ PROFESSIONAL 

 

All packages always 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  

ADVANCED  2  predefined 1  0  
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PROFESSIONAL  12  predefined and user-
defined 

unlimited unlimited 

  
 

The packages support the following checker types: 

Function or Checker  CORE  CORE 
READER  

BASIC   ADVANCED  PROFESSIONAL   

Camera thresholds X 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  X  

Indicator  X  X  X  X  X  

Gray value edge detection     X  X  X  

Gray value projection edge 
detection 

X  X  X  X  X  

Image subtraction       X  X  

Contour comparison       X  X  

Cross correlation comparison       X  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 
application 

unlimited unlimited unlimited unlimited unlimited 

  
 

 

 

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

CODE-READER  Activates the code reading checker 

OCR  Activates the OCR and code reading checker 

IDENTIFICATION   Activates 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   Activates all user-defined checkers. 

Halcon Debugging  Activates the possibility to debug user-defined checkers by attaching HDevelop to Vision Q.400 

Run Mode Expert  Activates the possibility to adjust camera and checker parameters during Run Mode 
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¶ 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 ll 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: 
 

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: 
 

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. Subprocess B =  checking and results processing 

The time needed to test the 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 

- Update GUI 

represents the time needed to Update the screen display. It  consists of:  

¶ Display camera image 

¶ Update spreadsheet 

¶ Update checker results 

¶ Update execution time (see page 204) 

 
Time diagram for  the control  signals for  subprocess B 

 
Serial processing means executing the subprocesses one after the other in sequence. In serial 

image processing, the sum of the subprocesses equals the total duration of the complete 

process: 
 

 

 
 

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 I/O  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. 
 

 

Time diagram for control  signals 

 

The diagram  shows  the typical  course of signals  at the digital  I/O  board 

ANPC 850V3D  when  data is transferred without  handshake.  For 

information  on  the timing  of the older  digital  I/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 

With" 

Details 

None You start the program with an empty window (see 
page 30). 

Show Vision Q.400 startup dialog You choose whether you create a new application or 
open (see page 21) an existing one.  

Load last open application: The selected application will be loaded (see page 22). 
You can specify that Run mode is activated 
immediately. Depending on the user permissions, a 
user name must be stored. 

Load the following application 

Automatically switch to Run mode at startup  
 

 

 

3.1.1 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:  

 
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.  

 

 

3.1.2 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) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Camera window 

1 Title bar 

2 Checker shape 

3 Camera window (workspace) 

4 Checker-Sequence 

5 List of checker sequences 

 Information  on checker sequence processing time 

6 " Histogram " tool for image analysis 

7 "Profil" tool for image analysis 

8 Information  on checker sequence processing time 

9 Lookup table (only for 16 -bit grayscale images) 

Camera window (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 window with the mouse. With large images, use the scroll bars to see differen t 

parts of the  image. 

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

¶ 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)  

 

 
Camera window 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 sequence 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 checker name. For each checker name there is an 
abbreviation (see page 38). 

Dependencies This columns informs you about the dependencies between the different  checkers. Here you 
see if a position and rotation adjustment uses the coordinates of a checker which needs to 
be executed first or if a checker needs the coordinates from another checker. 
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The checker providing the coordinates for another checker must be above the dependent 
checker in the sequence. 

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

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

Properties  on the "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.  

  

  

 

It  is  not possible  to  create  a dependency  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. 

 

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 camera image or to 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 at a 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.  

 

 

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 set the start and 

end points respectively of the line in the 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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Profile line for  image analysis in 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.  

 

 
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 a n 
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. 

 

 
Color image 

 

The following options are available: 

 

Å The color image 

Å The red channel of the image 

Å The green channel of the image 

Å The blue channel of the image 
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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.  

¶ 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. 

 

¶ 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).  

 

 

3.1.3 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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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  
<F8>  

Use this option to execute the selected checker and to open the "Result" page of the 
property page. 

Cut  Deletes a checker from the checker sequence. Use this option if you wish to move a 
checker to the end of the sequence with cut and paste. 

Process  image  <F7>  The camera takes a new image and the checker sequence is executed. Other cameras 
and their checker sequences are ignored. 

Paste checker  with 
results  

Pastes the checker from the clipboard to the end of the checker sequence. Checker 
results you have inserted into the spreadsheet will also be pasted. However, formulas 
using the pasted checker results will not be pasted. 

Print  Prints all data or parameters set under Checker  ­ Properties . 

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

When no checker is selected: Opens the property window of the camera. 

Paste  Pastes the checker from the clipboard to the end of the checker sequence. Checker 
results you have inserted into the spreadsheet will NOT be pasted. 

Add  /  Remove  Adds a new camera to the application or removes the camera providing the image for 
the currently active window from the application. You cannot remove the camera if 
checker results from this camera have been inserted into the spreadsheet. 

Copy  Copies the selected checker from the checker sequence. Use this option and then 
"Paste" or "Paste Checker with Results" to add a copy of the checker to the end of the 

sequence. 

Live  image/memory 
image  

Switches from the memory to the live image of the camera and back. 

Delete  Deletes a checker from the checker sequence. 

Paste  sequence  Pastes a checker sequence from the clipboard. You can either paste it as a "New" 
sequence in the "Sequence Controller" window or "Append"  it to the current  checker 
sequence (Notes). Checker results you have inserted into the spreadsheet will NOT be 
pasted. 
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Add  sequence  Adds an empty checker sequence in the "Sequence Controller" window. 

Copy  sequence  Copies a complete checker sequence to the clipboard. When you copy a sequence, all 
dependencies remain intact,  e.g. if checker 2 depends on checker 1 and if checkers 3 
and 4 are copies of checker 1 and 2, then checker 4 depends on checker 3. 

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

Append  with  results  Pastes a checker sequence from the clipboard. You can either paste it as a "New" 
sequence in the "Sequence Controller" window or "Append" it to  the current checker 
sequence (Notes). Checker results you have inserted into the  spreadsheet will also be 
pasted. However, formulas using the pasted checker results will not be pasted. 

 

¶ If you select "Paste  Checker  with Results",  the checker  results in  the 

spreadsheet  are  copied  as well.  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.  

¶ Checker  sequences  can be  linked  to  indicators  via the spreadsheet. If 

you copy  such a checker  sequence  and use  the option  "Append  with 

Results",  the indicator  is copied  as well.  That means  the copied 

indicator  will  be  linked  to the copied  spreadsheet result.  

¶ Checkers  and/or sequences  can also  be copied  to other cameras  or 

applications.  

 

 

2.1.1 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: 

 
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 By clicking on an icon you can quickly access frequently used submenus or 
procedures. 4 Toolbar 

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.  

 

 

 

2.1.2 System settings at startup  

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

¶ in the full version, the type of cameras used,  

¶ in the full version of GigE Vision, additional settings, 

¶ 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. 

 

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

 

 

With the ñShowéò button you can specify directly whether the selection dialog should continue to 

be displayed when starting Vision Q.400 or not. 

 

2.1.2.2   Settings for GigE Vision cameras  

 

 

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.  

 

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  

 

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, save or restore general Vision Q.400 settings 

¶ Configure handling of errors and warning messages during operation and in run 
mode 

¶ Assign application numbers 

¶ Make settings for the interfaces 

Projects  
 

¶ View projects 

Execution  Groups  ¶ Set up groups with various checker sequences of various cameras 

Edit  ¶ Cut, copy, paste, and delete elements such as checkers and indicators 

View  ¶ Set which elements (toolbars, additional windows, font viewers, error log, etc.) 
to display on screen 

Camera  ¶ Add, remove and manage cameras 

¶ Load and save images 

¶ Set slice level 

¶ Replace camera type 

Checker  ¶ Create, modify and execute image processing routines 

¶ Create object shapes 

¶ Create indicators 

Spreadsheet  ¶ Process Spreadsheet 

Run  mode  ¶ Start and stop run mode 

Window  ¶ Bring window on screen on top or put in background 

¶ Define window layout 

Help  ¶ Call up online help and view installation information like Vision Q.400 version 
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. At the same time, the status bar displays a description. 

"Standard"  tool  bar  at  top  left  
 

 

 New application (see page 44) 
 

 Open application (see page 44) 
 

 Save Application (see page 45) 
 

 Save Application under Different Name (see page 46) 
 

 Cut selected element 
 

 Copy selected element 

 Paste selected element 

 Print (see page 50) 

 Information  about Vision Q.400 (see page 514) 

"Layout"  tool  bar  at  top  right  
 

 Save Run Mode Layout (see page 160) 

 Save Setup Mode Layout (see page 160) 

 Load Run Mode Layout (see page 160) 

 Load Setup Mode Layout (see page 160) 

 Delete Run Mode Layout (see page 160) 

 Delete Setup Mode Layout (see page 160) 

 Save Custom User Layout (see page 79) 

 Load Custom User Layout (see page 79) 

 Reset User Layout to Default (see page 79) 

 Cascade (see page 513) 

 Tile Windows Vertically (see page 513) 

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

 
 

 
Start/Execute Application (see page 46) 

 

 
Show Execution Group Controller (see page 
139) 

 

 
Stop:Repetitive Start (see page 46) 

 

 
Show Workflow Window (see page 184) 

 

 
Lock grabbing (see page 46) 

 

 
Show Log Execution (see page 185) 

 

 
Save current camera image (see page 212) 

 

 
Show Spreadsheet Controller (see page 169) 

 

 
Load image (see page 211) 

 

 
Show camera bar (see page 183) 

 

 
Grab image +  execute (see page 211) 

 

 
Switch to next camera window (see page 513) 

 

 
Process loaded image (see page 211) 

 

 
View spreadsheet (see page 169) 

 

 
Execute checker (see page 427) 

 

 
Show a Monitor Window for the Interfaces 
(see page 128) 

 

 
Gray-value live image (see page 157) 

 

 
View parallel interface monitor (see page 131) 

 
Gray-value memory image (see page 157) 

 
Font viewer (see page 201) 

 
Draw only selected checker 

 
Execution times (see page 47) 

 
Run mode (see page 511) 

 
   Error logging window (see page 178) 

 
Setup mode (see page 511) 

 
Execute program(see page 71) 

 

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

 
Color selection (see page 51) 

"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) 

 
Zoom in (see page 40) 

 
Hand tool (see page 40) 

 

The  hand tool and the related mouse  wheel controlled  functions  are only 

available  when  the image  is larger than the main  window.  
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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: 

 

 Camera Slice Level (see page 213)  
Difference (DI)  (see page 326) 

 

 
White balance (see page 264) 

 

 
Contour Matching (CM) (see page 345) 

 

 
Exposure Adjustment (EA) (see page 262) 

 

 
Cross Correlation Matching (CCM) (see 
page 336) 

 

 
Position and Rotation Adjustment (PRA) 

(see page 266) 

 

 
Optical Character Recognition (OCR) (see 
page 364) 

 

 
Object Shape (OS) (see page 276) 

 

 
Code Reader Checker (CR) (see page 386) 

 

 
Window (WI)  (see page 290) 

 

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

 

 Feature Extraction (FE) (see page 291) 
 

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

 

 
Edge Detection Binary (ED_B) (see page 

305) 

 

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

 

 
Edge Detection Gray Value (ED_G) (see 

page 313) 

 

 
Indicator (see page 410) 

 

 
Edge Detection Gray Value Projection 

(ED_GP) (see page 320) 

  

 

More  icons  may  appear at the  bottom of the checker  bar  if  you have 

installed  plug - ins  (see page 515).  

 

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 in the 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 

shapes 

Edge-detection checker shapes 

 

 Rectangle 
 

 Rectangle with scanning 

direction 
 

 Ellipse/Circle 
 

 Ellipse/Circle with scanning 
direction 



System  Settings 

41 

 

 

 Polygon 
 

Line with scanning direction 

 Doughnut 
(segment) 

 Doughnut (segment) with 
scanning direction 

 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  

Messages in 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: 

¶ Help on icons and menu options 

¶ Error messages 

¶ Information on the compatibility of the format of a loaded image with the displaying 

camera (see page 211) 

¶ Execution group with which the application was last run 

¶ Zoom factor 

¶ Mouse position 

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

Werte des Rot-, Grün- und Blaukanals 

¶ Warnhinweis 10 Tage vor dem Ablauf einer Zeitlizenz 

 

 
 

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 Open the online help Vision Q.400 main 
window 

F3 Loads the next image in the demo version 

F5 Execute the application 
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F6 Stop repetitive start 

F7 Read and process image 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  Switches to setup mode 

<Ctrl>+N  Creates a new application 

<Ctrl>+O  Opens an existing application 

<Ctrl>+P  Prints the current application settings 

<Ctrl>+R  Switches from setup to run mode 

<Ctrl>+S  Saves the current application 

<Ctrl>+<F6>  Switches to the next camera image 

<Ctrl>+<Alt>+<F12>  Opens the execution log window 

<Ctrl>  +  selecting a 
checker shape 

Without pressing <Ctrl>  you need to click exactly the edge of 
the shape or the moving point of  the shape. 

¶ To select a checker, you can also click somewhere inside 
the checker shape. 

¶ If  the checker is already selected, clicking the checker 
again will let you move the  checker. 

Double-click in the 
camera window 

Activates the hand tool so that you can move the image 
within the window. With this tool you can seize the image and 
move it with the mouse. A second double-click deactivates the 
hand tool. 

<Ctrl>+  double-clicking 
a checker 

Opens the property window and executes the checker Sequence 

<Ctrl>+< ¬>  Selects the first checker in the sequence 

<Ctrl>+< ®>  Selects the last checker in the sequence 

<Ctrl>  + dragging a 
spreadsheet row into the 
"String Reference" 
column 

The result of this column will be used as a string reference for 
the corresponding OCR checker or code reader (without  
<Ctrl>  the spreadsheet row will be moved) 

Spreadsheet 

<Shift>  + selecting a 
checker in the sequence 

Selects the 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 /Y 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%. 
 

Tool bar with  zoom functions. 

This tool bar includes icons to run eight different  functions: 

 

Icon Functionality 
 

 
Magnifying glass 

Temporarily enlarge a small segment of the image. 

When you have activated this zoom function, the  cursor appears in the form of the selected 
icon. 

Clicking the left mouse button zooms into the image area underneath the magnifying glass. 
You can also move the magnifying glass around the image by clicking and holding down 
the mouse button and dragging the mouse. The magnifying glass zoom remains active as 
you do so. 

While you are viewing the zoomed image segment, at the right beneath the round 
magnification window you see the coordinates of the pixel in the middle of the magnifying 
glass area and the pixel's gray value. 

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

 
Zoom in selection 

Zoom into a selected area 

When you have activated this zoom function, the  cursor appears in the form of the selected 

icon. 

Left-click to set the 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 enlarged as 
soon as you release the left mouse button.  The function is then automatically  deactivated. 

 
Zoom in checker 

Enlarge a selected checker shape 

With this function you can zoom into a selected checker. To do so, click with the mouse on 
the checker shape. The image is then enlarged so that the checker shape fills 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. 

You can also enlarge the image by turning the mouse wheel or by pressing the <+>  key 
on the keyboard number pad. 

 
Zoom out 

Reduce the entire image (down to 13%) 

With this function you reduce the size of the image by zooming away from its center point. 

The function is automatically deactivated after one zoom. 

You can also reduce the image size by turning the mouse wheel or by pressing the < ->  key 
on the keyboard number pad. 

 
Customize 

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

 
1:1 view 

The image is displayed on a 1:1 scale, meaning one camera pixel corresponds to one pixel 
on screen. 

 
Hand tool 

Move the image around the main window 

When you have activated this zoom function, the  cursor appears in the form of the selected 
icon. You activate this zoom function by clicking on the icon or by double-clicking inside the 
image. 



System Settings 

44 

 

 

When you press and hold down the left  mouse button, the hand icon forms a gripping 
shape and you can move the image in the desired direction 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 wheel to move the image around: 

¶ To move it horizontally, press <Ctrl>  and turn the mouse wheel 

¶ To move it vertically, press <Shift>  and turn the mouse wheel 

 
 

The hand tool and the related mouse  wheel controlled  functions  are only 

available  when  the image  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 menu 
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Basically, an application should include the following steps: 

1. Create a new application 

2. Camera selection and settings 

3. Image pre processing and image processing routines (Checker) 

4. Spreadsheet definition (calibration, value ranges, output to interfaces, calculations) 

5. Configure the data transfer via the interface(s) 

6. Comment the application for documentation purposes 

 

 

 

¶ 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  bar and the  main  window 

with the camera image.  

¶ The properties of  an interface,  such  as the 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. 
 

 

4.2.1 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)... ). 
 

 

4.2.2 Open  

With Application  ­ Open  you can open an existing application along with all its accessory 

components, such as: 

¶ Camera selection and settings 

¶  Creation of image pre processing and image processing routines (checkers, object 

shapes) 

¶ spreadsheet settings (calibration, value ranges, output to interfaces, calculations) 
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¶ 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: 

¶ You have opened the file via an OLE client or 

¶  You have activated the parameter "Activate Run Mode at Startup" on the 

"Start Vision Q.400" page under System Settings  ­ Vision  Q.400  

Settings . 

 

4.2.3 Close  

With Application  ­ Close  you can close an open application along with all its accessory 

components. 

 

4.2.4 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: 

 

 

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.  
 

 

I   

II   

III  The file extension for Vision Q.400 and Vision Q.400 [plus] is *.nav.  

IV  
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4.2.5 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 access to Save  As...  can be protected by a password (see page 51). 
 

 

4.2.6 Start  

With Application  ­ Start you can execute an application in order to test it or to  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 , the 1st icon in the standard tool bar, or by 

pressing <F5>.  

 

When  you select Application ­ Start, the displayed  camera  image  will  be 

replaced by the current image.  

This is especially important  when your PC is 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  to use the last image saved in the camera's memory; and then execute the application 

as usual. 

 

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   

(Lock Grabbing)  is ignored:  Inputs  via  the interfaces  always  have a higher 

priority  than inputs  on the user interface.  

 

4.2.7 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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You may also stop and restart executing the application with  or <F6>  and  or <F5>.  

 

 

 

¶ Vision Q.400 [plus] does not support the repeated start mode. For this reason, this icon 

is always deactivated in plus version. 

I   
 

 

4.2.8 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. 

 

4.2.9 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 select the start and processing mode, and define whether the user 

interface layout will change during a switch from setup to run mode (and vice versa).  
 

Application properties -  "Run Mode Settings" property  page 
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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 camera image, 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. 

 

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 it to  the front by clicking  on 

the  icon. 

Start  mode  

The following start modes are available: 

 

 

Start mode Explanation 

Normal  start  Starts up image processing with every external  start signal (e.g. <F5>  or from an 
interface) 

Repetitive  start  Repeats image processing from 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  / 

Automatic  start  
Starts and repeats image processing a.s.a.p. after you have started run mode. With the 
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.400 starts image processing as quickly as possible with the start 
modes "Repetitive start"  and "Repetitive /  Automatic start".  That means, if you have 
selected "Start immediately", the next image processing task is started as soon as the 
last image processing task is finished. However, you also have the option of specifying an 
interval between the individual image processing tasks. Deactivate "Start immediately" 
and enter the interval between the individual starts (in milliseconds) into the field "Start  
interval".  Vision Q.400 will start the individual image processing tasks in this interval. 

If  the execution time of an application is longer than the interval specified here, an error 
message will be output and the next image processing task 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. 

 

 

I  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. 

¶  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" 

¶  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" 

 

If  you activate these options  without  having  defined  the respective user 

interface  layouts, the layout  load command  is ignored  when you switch 

modes,  and  a warning  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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Application properties "Description" page 
 

 

4.2.10 Display  Colors  

With Application  ­ Display  Colors...  you can adjust the color of the different checkers and 

the slice levels according to your needs. 

 
 

 

1.  Application  ­ Display  Colors  

You will see a complete list of all checkers available and the camera slice 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 cross in the middle of objects found or color of an edge 
found 

Slice  level  Color to 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  *****  

The color selection dialog appears. 
 

4.  Click  the left mouse  button on a basic  color  or on any of the colors  on 

the right  

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

6.  Click  [OK]  

 

When  a checker  uses an object  shape,  the shape  is displayed  in the pick 

point  color  of the checker  when  the checker  is selected.  

 

4.2.11 Print  

With Application  ­ Print you can print the application components listed below to the 

printers installed:  

¶ 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 ). 

¶ 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. 

¶ Checker -Sequence...  

prints all checker sequences and the text you entered on the "General" (see page 

255) page in the 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  ­ Properties . 

 

4.2.12 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 

¶ its unique number within the application 

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

its user-defined name (can be edited). 

Color selection dialog 

 

The following options are available: 

 

Option Description 

Add color Defines a new color cuboid. 

Delete color Deletes the selected color 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 uses the color you have selected 
under "Display color". 

Reference color Shows the reference color of the color cuboid which corresponds to the values under 
hue, luminance, and saturation. You can use the color button to change the hue. Click 
the button and select a color. The new hue is the value of the selected color. 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.  For further  information see the checker description (see page 263). 

Pick color Changes the mouse cursor with the first left mouse click to a magnifying glass so that 
you can zoom into the color area in the camera image. In the middle of the magnifying 
glass you 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 selected colors will be discarded, i.e. the 
color selection remains unchanged. 

Please note that here you can select a color from the complete camera image while the 
checker-specific color selection (see page 257) limits you to the checker shape. 

Display color Colors used to mark all pixels in the current camera image whose three color values are 
within the selected color cuboid. We recommend selecting a color that contrasts with the 
reference color. 

Undo 
Use this to undo all changes since you last clicked  or since you last exited the 

property window. 

 

Please  note  that the color  shown  on  the button  [Reference color]  does not 

necessarily  correspond  to the color  used  for the 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: 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
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 in the box above it.  The reference 
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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 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). 

 

4.2.13 License  

Use this command to display the license type of the application. 

  
Display of the license type of the loaded application 
 

 

4.2.14 Recent  Files  

This option shows you a listing of the applications last opened. To open any of these 

applications, click on it.  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 . 

 
4.2.15 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:  

¶ 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" 

 
 

 

1.  System  Settings  ­ Password  
 

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

2.  If you 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 access to Vision Q.400 is not protected. 

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

5.  Click  [OK]  



System Settings 

58 

 

 

 

¶ 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.  

¶ You must  differentiate between capitalized and non -capitalized letters even 

as you enter a password.  

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

¶ Q.400 are two separate passwords.  

¶ 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. 

 

 

 

1.  System  Settings  ­ Spreadsheet  Password...  
 

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

2.  If  you  have already  assigned  a password  to  the spreadsheet,  enter it 

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  a dedicated  password  (see  page  44).  

 
5.3  Log  in/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.  

 

 

5.4.1 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. 

 

¶ You should define a password for Windows before you set automatic 

start. Depending on the settings in Windows, the password can also be 

empty.  

¶ 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.  

¶ 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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Vision Q.400 settings for automatic start  

 

5.4.2 Processor affiliation  

On this property page, you specify which CPUs Vision Q.400 should use. Vision Q.400 will then only 

run on these CPUs. Up to 16 CPUs are supported. You can also specify which processor a thread 

from Vision Q.400 should run on. 

 

  
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 
image processing 
core  

Vision Q.400 offers two image processing cores: the standard core and the parallel 
core. If you select the parallel core, the execution time of an application will vary. On 
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. 

 

 

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.  

 

 

5.4.3 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 Q.400 Settings for applications 
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Option  Description  

None  No application is loaded 

Show Vision Q.400 start 
dialog  

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

Load last opened 
application  

The last application used is loaded automatically 

Load following 
application  

The selected application is loaded automatically when the system starts 

Activate run mode at 
startup  

Run mode is activated automatically when the application is loaded 

 

 

 
5.4.4 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.  
 

5.4.4.1  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 can select one or more interfaces: 

¶ Ethernet interface 

¶ Serial interface 

¶ ADS interface 

¶ Parallel interface 

¶ OLE interface 

¶ Fieldbus interface 

Shut down Specify whether 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.400S hardware. 

Log out user The currently logged in user will be logged out.  

Restart PC This option executes an automatic restart of the system including Windows. 

 

 

5.4.5 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. 

 

 
 

 

1.  Start  ­ Control  Panel  

2.  Select  "Administration"  

3.  Select  "Event  Logging"  

 
 

4.  Select "Windows Protocols"  
 

5.  Select "Application"  

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

6.  Click on the column heading "Source"  

 
 

7.  Double -click  on  an  entry  to  see details  about  the  logged  event  
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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 has shut down the computer. 

Client  services  Vision Q.400 is started by an OLE client. 

Vision Q.400 - Register COM Server. 

Vision Q.400 - Unregister COM Server. 

Errors  Vision Q.400 was started twice. 

Vision Q.400 Fatal Error: %1.  

 
5.4.6 Frame  Grabber  

This property sheet only appears if you are using a Camera LinkÊ (see page 208) frame grabber. 

  
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  

 

See chapter 9.1.5 

 
 

Camera initialization files  

 

See chapter 9.1.6 

 
 

 
 

 
¶ In  order for you to be able  to  connect  a camera  to a frame  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".  

¶ 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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¶ If the cameras are  triggered externally, we strongly recommend  to 

synchronise the trigger with the Ready signal from Vision Q.400 to 

prevent an overflow  of the image  buffer  or use the Secure Frame 

Acquisition option.  

 

5.4.7 GigE Vision  Cameras  

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

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

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. Cameras that 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 has to meet the following requirements (apart from being located in the 

subnet of the network board):  

¶ 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 (GenICam parameter 

ñTriggerSelector" with at least one of the parameter values "FrameStart", 

"AcquisitionStart" or "ExposureStart". 

¶ Die Bildaufnahme muss per Software ausgelöst werden können (GenICam-Parameter 

"TriggerSource"="Software").  

¶ Die Kamera muss entweder eine feste IP-Adresse verwenden oder sie muss ihre IP-

Adresse von einem DHCP-Server beziehen können (GenICam-Parameter 

"GevSupportedIPConfigurationPersistentIP"="1" oder 

"GevSupportedIPConfigurationDHCP"="1").  
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Å 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].  

Å 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  

Å Q.400 by default, such cameras will be supported with limitations: It is 

only possible to capture images and to set the shutter speed.  

Å It should be possible to set a unique identifier for the camera (GenICam 

parameter "DeviceUserId"). If the GeniCam parameter "DeviceUserId" 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.  

Å In order to be able to set a shutter speed for the camera, it must support 

one of the GenICam 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, at the same time this increases the 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 almost in 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 c 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.  

 

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. 

 

 

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. 

 

 

5.4.7.1  Accessible  Cameras  

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

 

Column title Description 

Number The cameras are numbered consecutively in the order Vision Q.400 finds them. As this order 
depends on the current  network properties, the number of each camera may differ from one 
program start to the next. That means that one and the same camera may have different 
numbers in consecutive program starts. 

To the left of the camera number you see a camera icon. Cameras that 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 cameras in Vision Q.400 (see page 44). 

IP address Note:  This column is not displayed in the simulation version. Contains the camera's IP address 
(see page 44) that  can be provided by DHCP server or entered manually. Alternatively, you can 
assign an IP address with the option "Force camera into subnet". 

Identifier  The camera identifier is necessary for unambiguous identification of a camera as it is not 
possible to identify GigE Vision cameras by their number or their IP address. 

It  is possible to change the identifier of a camera, if you do not have an application loaded: 

¶ Select the camera whose identifier  you wish to change. 

¶ Click the cell "Identifier" 

¶ Enter the new text 

Type As GigE Vision cameras are self-descriptive, the camera type is always known in the full version 
of Vision Q.400. This is why you cannot change the camera type in the full version of Vision 

Q.400. It  is possible to change the camera type in the demo version, if you do not have an 
application loaded: 

¶ Select the camera whose type you wish to change. 

¶ Click the cell "Type". 

¶ Select the camera type from the drop-down list. 

Resolution As GigE Vision cameras are self-descriptive, the resolution is always known in the full version 
of Vision Q.400. This is why you cannot change the resolution in the full version of Vision 
Q.400. It  is possible to change the resolution in the demo version, if you do not have an 
application loaded: 

¶ Select the camera whose resolution you wish to change. 

¶ Click the cell "Resolution". 

¶ Select the resolution from the drop-down list. 

It  is possible to always grab images serially (see page 44). 
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5.4.7.2  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 cameras that are not accessible by Vision Q.4 00. 

 

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 camera number is assigned in the order the cameras are inserted in the list of 
non-accessible cameras. 

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

All other cameras cannot be used in Vision Q.400. You recognize cameras that cannot be used 
by the symbol to the left of the camera number: an exclamation mark in a red circle  . 

The reason why a camera currently cannot be used will be displayed under "Reason". 

IP address Note:  This column is not displayed in the simulation version. It  contains the camera's IP 
address (see page 44). 

Type This column displays the camera type. 

As only the full version of Vision Q.400 may contain not-accessible cameras and GigE Vision 
cameras are self-describing, the camera type cannot be changed. 

Reason This column displays the reason why the camera cannot be used at the moment. 

Note:  Der Grund wird immer auf Englisch angegeben.###QV  

 
5.4.7.3  IP  Addresses  for  GigE Vision  Cameras  

Depending on whether a camera is accessible for 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: 

 
 

 

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 
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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. 
 

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  IP  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. 

6.  Stop  Vision  Q.400  

7.  Disconnect  the  camera  from  the  power  supply  

8.  After a  moment,  reconnect  the  camera  to  the  power  supply  

9.  Restart  Vision  Q.400  

 

¶ 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.  

¶ It  is  not possible  to  access the camera  right  away  If you have 

disconnected  it  from the  power  supply  and reconnected it. How  long 

you have to wait  before  access is  possible  depends  on  the type of 

camera,  the PC  used  and the 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 necessary to assign an IP address to 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: 

 

 

 

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

2.  Select  the  IP  address  field  

3.  Open  the  dialog  box  with  [...]  button  
 

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  

 

Vision  Q.400  does  not insert  cameras  automatically  into the subnet  of a 

network  board  in  order to avoid  inserting  invalid  cameras  by  mistake.  

 

5.4.7.4   Timeouts  

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

 

The timeout  is only  used if you  have set the  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. 

 

¶ 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.  

¶ 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 also valid  if an OLE  client  opens  a new application  in  setup 

mode.  This  means  that  if the application  cannot  be opened  in the time  span 

entered here, the  (synchronous)  command  to open  the  application  returns 

an error message.  As it  is  not  possible  to  terminate  the process of  opening 

the  application,  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.  

 

5.4.8 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 security settings 

 

Option  Explanation  

Save the application 
implicitly on  entering  the  

run  mode  (see  note)  

When you activate this option, the  application is saved whenever you switch 
from setup to run mode. This option is deactivated by default. 

Save the application 
implicitly on  leaving  the  

run  mode  (see  note)  

When you activate this option, the  application is saved whenever you switch 
from run to setup mode. This option is activated by default. 

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

When you activate this option, the application is saved when it is closed in run 
mode. An application will be closed in run mode when you exit Vision Q.400 
while you are in run mode or when you change applications in 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 copy in the application 
folder every n minutes, with n  =  figure entered as time interval. The default 
setting is 5 minutes and can be increased in 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 saved in the registry will be 
exported to the file "autoSaveVision Q.400Settings.reg" when you exit Vision 

Q.400. The file "autoSaveVision Q.400Settings.reg" is in the installation folder 

of Vision Q.400 and wll be overwritten if it already exists. This option is 
deactivated bBy default. 
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¶  : The backup copy is named "~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.  

¶ 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.  

 

5.4.9 Customized  Button  

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

any program here. 

 
Configuration dialog box for  the customized button 

 

 
 

 
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  

  in  run mode  

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

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

 

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

 
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. 

 

The selected background  color  is a default  setting in  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  select this 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.  

 

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  
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With this checkbox it is determined whether the corresponding dialog pops up on next startup of 

Vision Q.400. 

 

Full version: Show ĂForce 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. 

 

 

 
5.4.11 Simulation  Version  

 

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 GigE 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 plug-ins, 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".  
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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. 

 

  

¶ The simulation version supports all cameras that are also supported by the full 

version. You can add additional cameras using initialization files . 

¶ From version 10, Vision Q.400 supports a new Camera -Link frame grabber 

hardware. Applications that use Camera -Link cameras can still be used.  

¶ 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 Settings to  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 timeouts;  

¶  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, 

¶  the assignment of application names to the application numbers used on an 

interface-controlled application change; and 

¶ 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. 

 

You  cannot  edit  the  *.reg  file  you create by  way  of the  "Save  Settings  to 

File"  command,  so as to  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). In files of this type all settings are stored which are not application-specific 

but globally applicable throughout  the Vision Q.400 system. 

 

¶ 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.  

¶ 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.  

 

 

You can also open the logging dialog using the key combinations <Crtl><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 a warning 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" dialog box 
 

 

 

5.9.1   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.  

 

¶ 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.  

¶ Writing into the error file influences  the time response of your 

application.  We therefore  recommend  that you use the setting 

"Buffered".  

 

5.9.2 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 displayed in 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".  

Ignore warnings (limit)  

 

This configuration option is useful during the installation phase. It  makes it easier to find problems 

that occur only sporadically while the system is in operation. 

 
5.9.3 Error  File "error.txt"  

In the installation folder (e.g. In the  installation folder (e.g. C:\Program Files\QVITEC\Vision 

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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Extract from an "error.txt"  file 
 

 

5.9.4 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. 

 

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 assigns the 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 system is 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. 

 

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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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.  

 

If  you  enter  a number  already  assigned  to  another  application,  Vision  

Q.400  will  not  accept  the  change.  

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 I/O  Bits" (see page 44) shows the bit pattern  required by the parallel 

interface to enable switching to the application with this  number. 

 
 

 

¶ The P I/O  bit pattern  is always  the application  number  minus  1, e.g. for 

application  number  1 the P I/O  bit  pattern is  0000 0000.  

¶ You can assign  application  numbers  up to 9999.  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 
 

 

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 

¶  layouts with non-application-specific settings which are used when no application, 

or no layout saved in the application, is loaded, and 

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

application. 

 

 

Name Layout type Which data are stored in 

it? 

Icons and commands in 

Vision Q.400 

User 
interface 
layout (see 
page 44) 

non-application-spe 
cific 

¶ Position and appearance of 
menu bar 

¶ Position and appearance of tool 
bars 

¶ Position and appearance of 
dockable windows 

Save with 

Load with 

Delete with  

System Settings ­ User Interface 
Layout ­ Save as/Load/Reset User 
Layout 

Start layout 
(see page 
176) 

application-specific ¶ Position and appearance of 
dockable windows 

¶ Position and size of camera 
windows 

¶ Position and size of spreadsheet 

Automatically configured and saved 
(see page 176) by Vision Q.400 
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Setup mode 
layout (see 
page 176) 

application-specific ¶ Position and appearance of 
menu bar 

¶ Position and appearance of tool 
bars 

¶ Position and appearance of 
dockable windows 

¶ Position and size of camera 
windows 

¶ Position and size of spreadsheet 

Save with  

Load with  

Delete with  

View ­ Application Layouts ­ 
Save/Load/Delete Setup Mode Layout 

Run mode 
layout (see 
page 176) 

application-specific ¶ Position and appearance of 
menu bar 

¶ Position and appearance of tool 
bars 

¶ Position and appearance of 
dockable windows 

¶ Position and size of camera 
windows 

¶ Position and size of spreadsheet 

Save with  

Load with  

Delete with  

View ­ Application Layouts ­ 
Save/Load/Delete Setup Mode Layout 

With "User Interface  Layout" you define independently of the specific  application  how the 

Vision Q.400 user interface is to 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 , 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. 
 

¶ 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.  

¶ When you have selected System Settings ­ User Interface Layout ­ Reset to Default Layout, 

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

¶ When  an application  is loaded,  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) 
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¶ ADS (see page 44) 

¶ Fieldbus (see page 130) 

¶ 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). 

On the interfacesô property pages 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 as the 

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 been read in. This means that the next images can be captured or the next objects can 
be placed before the camera lens. 

PCReady  Indicates that Vision Q.400 is ready to execute the application again ï that is, a new start 
signal will be accepted. 

PCDataReady  Indicates that the current results are available. 

Application 
change  

completed  

Sends a signal when the application has been changed successfully. 

Start  lost  Signals that a start signal was sent to Vision Q.400 before the PCReady signal was issued and 
that the start signal has been ignored. With the parallel interface, the signal "Byte Overflow" 
can be transferred instead. 

Setup  /  run 
mode  

Indicates that Vision Q.400 has switched to setup or run mode, respectively. 

Error  Indicates that an error has occurred. 
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Execution 

result  error  
Indicates that an error (see page 563) has occurred during calculations on the spreadsheet. 
The user-definable one-digit error code that you define in the dialog box "ASCII Settings" 
([Settings...]  button)  is always transmitted.  

Action  error  Always sent, 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.400 is ignoring all input commands, because the system is busy. This signal will be 
sent if you have activated the PCReady signal on the interface's property page. 

PCDataReady  
OFF 

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

 

 

 

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 spreadsheet results 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 spreadsheet cell 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  sequence in 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, 

with a click on the  Ethernet symbol  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. 

 

During  communication  via  the interfaces, interface  errors  can occur  in run 

mode.  You  can resolve  interface  errors (see page 56 0)  without  exiting 

Vision  Q.400.  
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5.13.1 Ethernet  

Vision Q.400 supports Ethernet I/O  communication using the Internet  Protocol (IP), with 

Transmission Control Protocol (TCP) or User Datagram Protocol (UDP) transport layers. 

 

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  

 

 

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 

case , project number 0 is 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.  

 

5.13.2 General settings  

 
 

Symbol Short description Explanation 

 
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.  

 
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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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  

 
Use interface settings 
saved in the application  

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

The password was entered correctly. Use this symbol to invalidate it for the interface 
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.  

¶ 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  is 

therefore grayed out.  

¶ 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.  

 

5.13.3 Ethernet  

 

Mode Description 

Client  (TCP)  Vision Q.400 acts as a TCP client and makes a connection to a TCP server for sending and 
receiving data. 

Server  (TCP)  Vision Q.400 acts as a TCP server and responds to a connection request from a TCP client for 
sending and receiving data. Note that the Vision Q.400 server currently supports a single 
connected client at any one time. 
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Peer  (UDP)  Vision Q.400 sends and receives data from a user-defined peer. UDP is a connectionless 
mode of operation and is faster than TCP. 

Open the properties page shown below by selecting System  Settings  ­ Interfaces  

­ Ethernet  I/O... : 

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 
timeout  (s)  

Specifies how long Vision Q.400 waits during program startup for a TCP client to request a 
connection before issuing an error message. The default is 2 seconds. Values between 1 and 
3600 seconds are allowed. 

Local  Host  Lists the available IP addresses and the associated Media Access Control (MAC) addresses. 
The IP address is automatically determined from the MAC address. 

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

The default port number is 9094. Values between 1 and 32767 are allowed. In client mode, 

the Local Port number is not required since the systemautomatically selects a 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 defined in the dot 
format,  or as a PC name. 

For the sake of convenience, the local addresses are available for selection. 

Remote  Port  In Client and Peer modes, this specifies the connected host's port number. The default 
port number is 9094. Values between 1 and 32767 are allowed. 
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5.14  Serial  I/O  

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

Choose System Settings  ­ Interfaces  ­ Serial  I/O...  to open the following property 

page: 
 

Property page of serial interface in ASCII protocol mode 

 

Use serial  I/O  

When the check box "Use Serial I/O" 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. 

 

When  you have changed  the setting for this  option,  you must  exit  and 

restart Vision  Q.400  in  order  for  the  changes  to take  effect.  

Communication  Protocol  

See "Communication Protocol (see page 44)".  

 
Settings  

The baud  rate setting will depend on the PC hardware. 

 

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  



System  Settings 

93 

 

 

Parity  No, Odd, Even 

Stop  bits  1; 1.5; 2 

Flow  control  Select 

¶ "None" if you are not defining a handshake. 

¶ "Xon/Xoff" if the handshake is defined via the software. 

¶ "Hardware" if the handshake is performed by wiring. 

 

5.14.1.1  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. 
 

Pin assignment of the 9-pin male RS232 port  on the Imagechecker 

Parameter  "Flow  Control"  =  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 

corresponds to 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 devices to 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 RTS and CTS. CTS (CLEAR TO 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 REQUEST TO SEND from the Q.400. Data transfer only 

takes place when both RTS and CTS are active (low).  

 
 

 

Connection with  handshake 

 

The hardware  handshake  uses  the timeouts  you set in  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 

ASCII (see page 44) All PLC types that support this protocol 

MEWTOCOL (see page 44) FP series from Panasonic Electric 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,  Vis ion Q.400 cannot interpret  the 

signals it has received. In the  "MEWTOCOL" communication protocol this option cannot be 

changed, and is set as "CR" (Carriage Return). 

 

5.15.1.1  ASCII  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.  

 

 

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 
header 

User-definable one-digit code that precedes spreadsheet data in the data packages to 
send 

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

Send string data as 
Utf8 

By default, the ASCII communication protocol transmits character strings in ANSI 
format. To transmit character strings in Utf8 format, select ñSend string data as Utf8ò 
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 
completed  

Yes 

Setup/Run -Mode  Yes 

Error  Is always sent automatically 

Execution  result  error  Indicates that an error (see page 563) has occurred during calculations on the 
spreadsheet, or that the checker whose 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 exceeds the 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 

 
 

 

 

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. 
 



System  Settings 

97 

 

 

 

 

 
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. 

 

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

 
 

 

You are requesting spreadsheet data to be sent to 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 want it to  send the calibrated result via 

the interface. 
 

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



System Settings 

98 

 

 

 

 
 

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

 

Unicode  

Das Kommunikationsprotokoll MEWTOCOL überträgt Zeichenketten immer im ANSI-Format. 

Wenn Sie unter "Kommunikationsprotokoll" die Einstellung "MEWTOCOL" wählen, sieht das 

Eigenschaftenblatt für die serielle Schnittstelle so aus: 
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"Serial" property  page for  MEWTOCOL as communication protocol 

 
MEWTOCOL is a communication protocol that enables communication between 

Imagecheckers of the Q.400 series and PLCs of the FP series from Panasonic Electric Works. 

This means the scan results (calculation and evaluation data) can be written  to PLC registers 

(DT, FL, L). You can also write signals (such as PCReady) to an output (Y), an internal flag 

(R) or a link 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 Sett ings (System)" dialog box 

The following options are available: 
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Option Description 

ET-LAN unit  (Ethernet I/O  only)  For Ethernet I/O  interfaces only. Adds an ET-LAN unit header to each 
MEWTOCOL message. The source station number is sent in the header and is 
therefore required for this option. 

Long  message  format  
(ET-LAN,  MEWNET-H only)  

Long format MEWTOCOL messages are generated. 
Default length of MEWTOCOL messages: up to 118 bytes. 
Long text messages: up to 2048 bytes 

Source  station number  (PC)  Specifies source station number, or "All Stations" (to indicate "[send] from  an 
unspecified station").  

Destination  stationnumber 

(PLC Unit)  
Specifies source station number, or "All Stations" (to indicate "[send]  from an 
unspecified station").  

Timeout  Time span within which the PLC is expected to reply to transmitted data or 
signals. 

Values  in  case of  error  Values transmitted in case of 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) 

 

 

 
 

 
¶ The values 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 524) 

window.  

¶ It  is  advisable  to  use  the  value  range  limit  rather  than  zero.  

Signals  to be  sent  

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. 
 

 

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 
completed  

Yes and define flag/output/address  

Error  Yes and define flag/output/address  

Execution  result  error  Yes and define flag/output/address  

If errors  (see page 604) occur during calculations on the spreadsheet, or the checker 
whose result is to be transmitted  cannot be executed or calculated, the user-defined 
value you specify in the "MEWTOCOL Settings" 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 exceeds the 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 

address is 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). 

 

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  

 

 
 

 

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.  
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The data protocol would then look like this:  
 

 

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/PC or other peripheral devices. Depending on the direction 

of communication, the same or differing signal codes are used for the two communication 

protocols ASCII and MEWTOCOL. 

¶  In the PLC/PC ­ Imagechecker communication direction ASCII and MEWTOCOL 

use the same signal codes. 

¶  In the Imagechecker ­ PLC/PC communication direction ASCII and MEWTOCOL 

use different signal codes. 
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The terminators  for  sending  and  receiving  data  are  user -definable  (see 

page  87 ) when you are  using  the  "ASCII"  communication  protocol.  For  the 

"MEWTOCOL"  communication  protocol the codes  are fixed.  

 

 

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 "E01".  

 

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

Å the "Application changed" signal, 

Å the "Spreadsheet statistics reset" signal and 

Å the "Start/Stop Run mode" signals. 

 

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  Ÿ Imagechecker  Communication  Direction  

 
 

 

 

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 signal 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 signal 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  grabbing a 
new image 

SN  Start signal executes the application without grabbing a new  image 
Example 1: %S010<cr>  
Example 2: %SN010CR (starts execution group No. 10) 

Using the command SN has the same functionality as sending the 
signal "Lock Grabbing" (see page 36) over the parallel interface. 

Parallel start SC 

SG 

 
 

Parallel start of several sequence groups, see below. 

Start/Stop run mode K 4Bh Start/Stop Run Mode: 

¶ If  Vision Q.400 is in setup mode, run mode will be started. 

¶ If  Vision Q.400 is in run mode, setup mode will be started. 

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

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

Spreadsheet data 
request 

B 42h Spreadsheet Data Request 

Example: %BM1/Result,M2/Judgment<cr>  (spreadsheet cell 
defined by <result  name>/<column heading>)  

Change the limit values 
of a spreadsheet row 

T... U/L 54h Change value of upper/lower limit (U/L) in a row 

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

Note:  
Do not  forget  to  enter the  decimal  point.  Vision  Q.400  does  

not  accept  a comma!  
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Signal name Signal ASCII Description 

Change an O<cr>  
reference value on the 
spreadsheet 

F 46h Change the reference value for O<cr>  results on the spreadsheet 
Example: %FM3/ ABCD<cr> (M3 is a user-defined result name in 
the spreadsheet, see figure below) 

Change multiple O<cr> 
reference values on the 
spreadsheet 

G 47h Change multiple O<cr>  reference values for OCR results on the 
spreadsheet 

Example: %GO1/ABC,O2/ CDE<cr> changes the reference values 
of rows O1 and O2 to ABC and CDE respectively (spreadsheet cell 
defined by <result  name>/<new reference  value>).  

Reset spreadsheet 
statistics 

H 48h Reset statistics of the spreadsheet: 

Example: % H<cr>  (the spreadsheet statistics and the number 

of scans are reset. This happens AFTER the next start signal.) 

Write spreadsheet 
register 

I 49h Setting the value of a spreadsheet register:  

%I<Type><Register number>/<Value>  

 

<Type>: BOOL, WORD, DWORD, Integer, Float, Double, String 

 

<Number>: [1..16]  

 

Example: %IDouble1/1.0 sets the value of the ñDoubleò 
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.400 and automatically shut down Windows where 
appropriate (depending on the setting (see page 81)) 
Example: % Q<cr>  

Cancel grab C 43h Cancel grabbing 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 Camera Link, external camera trigger 

Images that have been captured, but not processed yet, 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 Read current status of Vision Q.400 (run mode or setup mode) 

Application properties O1..6 4Fh Read the properties of the current application 

Example: 

%O1<cr>  

1. Path of the currently loaded application ("-" when no 
application has been loaded) 

2. Name of the currently loaded application 

3. Author of the currently loaded application 

4. Description of the currently loaded application 

5. 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 Read the 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  

: separates the rows from each other 

|  separates the data from each other 

License check L... 4Ch Checks whether 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 ActiveX functions P...  Reading and setting of parameters, properties, and results (see 
below) 

 

This figure shows the spreadsheet according to the signal code description. 
 

 

 

 Parallel start  

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

groups in parallel: 

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

parallel.  

Å 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 a list 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  Ÿ PLC/PC  Communication  Direction  

 

Signal name Description ASCII 

protocol 

MEWTOCOL protocol 

PCReady System ready 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. 

Run mode 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 sent when 
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. 

REnd Read image 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 Result data 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. 

Spreadsheet data 
output  

Output of the contents of the 
selected or requested 
spreadsheet cells 

B (42h) 

(changeable) 

¶ With automatic data output the 
MEWTOCOL protocol is used. 

¶ The response to an external data 
request is as in the ASCII protocol 

Reference value for 
OCR result has been 

changed in the 
spreadsheet 

Confirmation that the  OCR 
reference value has been 

changed 

F (46h) As in ASCII protocol:  %FCR 

Multiple reference 
values for OCR 
results have been 
changed in the 
spreadsheet 

Confirmation that the  OCR 
reference values have been 
changed 

G (47h) As in ASCII protocol:  %GCR 
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Change notify Confirmation of change of 
upper/lower  limit  

T (54h) As in ASCII protocol:  %TCR 

Spreadsheet statistics 
reset 

Confirmation of statistics reset H (48h) As in ASCII protocol:  %HCR 

Start lost A start signal was sent to 
Vision Q.400, but the system 
was not ready for  another 
start signal. 

L (4Ch) The register configured under 
"Signals to be sent"  is set. 

Application change 
completed 

Confirmation that Vision 

Q.400 has loaded the desired 
application 

X (58h) The register configured under 
"Signals to be sent"  is set. 

Quit Close Vision Q.400 and, 
depending on the presetting, 
shut down Windows. 

Q (51h) As in ASCII protocol:  %QCR 

Setup mode Vision Q.400 is in setup 
mode. 

N (4Eh) As in ASCII protocol:  %MCR 

License request Result of the license request V (56h) As in ASCII protocol:  %LCR 

 

 

 
 Possible  error  messages  

 

Signal Description ASCII MEWTOCOL 

Z Unregistered data error:  

Example: %ZCR means application does not 
exist. 

5Ah The register configured under "Signals 
to be sent"  for "Execution Result 
Error" is set. 

! 

(changeabl 
e) 

Execution Result Error (see page 563), e.g. 
data error on spreadsheet. 

Example: %B 33 , ! , 1 , ! , 0CR 

Note:  

The  character  is user -definable  (see  page 
87 ) on the property  page  of  the serial 
interface.  If  you select the question 
mark,  the example above will  look as 
follows:  

%B  33  , ? , 1 , ? , 0CR 

21h The register configured under "Signals 
to be sent"  for "Execution Result 
Error" is set. In place of the erroneous 
value, the value set under "Values in 
Case of Error" is transmitted.  

? Error message: 

Example: %?CR 

This error can be caused by all unknown 
commands, by an action error or by an 
erroneous signal from the PLC. 

3Fh The register configured under "Signals 
to be sent"  for "Error" or "Action 
Error" is set. 

 

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 "E01".  
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All signals  listed above, except  %K  , %KK  (Start/Stop  run mode)  ,  %M (current status), %O 

(application properties) and %P (ActiveX commands) are only accepted or sent if two conditions  

are met:  

- The signal  PCReady  of the  Q.400  is ON. 

- The system  is in  run  mode.  

¶ 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,  we 

recommend  doing  test runs to determine  the time  required  for  

switching  applications.  

¶ If  you want  to  view  the input  signals  coming  in  via the 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 ).  

¶ 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  error  log  if  you  

have activated the option  "Write to Error  Log" under  Error Handling (see 

page  44).  

¶ 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.  

¶ If  the "Allow  group  switching"  option  is activated and  you send a start 

signal  with  an execution  group number  that does  not exist, the start signal  

is ignored.  The  "Start Lost" signal  is sent to all  interfaces and "Start Signal  

Lost" is  written into  the error log  file.  

¶ 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 sent with  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 

¶ P: the %P command is addressed to a property of Vision Q.400 
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¶  <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") 

¶ <Parameter>:  the name of a Vision Q.400 property parameter 

¶  <Value>:  value to set. If there  is more than one value, separate the values with 

",".  

 

For  further information  about  which  names,  parameters, and values  can be 

used,  please  refer to the 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<checker name>/shape points<cr>  %PGC<checker name>/shape points/0,0,100,100<cr>  

Setting the shape points of the rectangular feature extraction checker FE1: 
 

Command Response 

%PSCMG1/shape points/0,0,100,100<cr>  %P<cr>  

Getting the current shutter speed of camera number 1: 
 

Command Response 

%PGPCurrentShutterTime/1<cr>  %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/Total Objects<cr>  %PRCMG1/Total Objects/0<cr>  

Getting the result "Gravity" of the object number 1 of the feature extraction checker FE1: 
 

Command Response 

%PRCMG1/Gravity/1<cr>  %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 FE1: 
 

Command Response 

%PRCMG1/Gravity/0<cr>  PRCMG1/Gravity/2,2,293.75,246.96,105.85,259.93<cr>  

The first value is the number of objects, the second the number of 
results. 

 

5.16.2 Parallel  I/O  

Vision Q.400 supports the following digital I/O  boards (for Vision Q.400 [plus] see end of section) : 

Å For Q.400MA, Q.400MD, Q.400XD: ANPC 850V3D 

Å For the Q.400SD hardware version V2 and Q.400AGE-X, the files for using the internally 

installed parallel I/O 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. 

Å 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 I/O 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 spreadsheet data 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 I/O.  

 

Unicode  

Die Parallele E/A übertragt keine Zeichenketten. 
 

Property page of the parallel interface in the standard edition  
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Use Parallel  I/O  

When the check box "Use Parallel I/O"  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.  

 

When  you have changed  the setting for this  option,  you must  exit  and 

restart Vision  Q.400  in  order  for  the  changes  to take  effect.  

Signals  to be  sent  
 

Signal Activate sending on the Parallel I/O property page? 

REnd Yes 

PCReady  Yes 

Application  change 
completed  

Yes 

Start  lost/Overflow  Yes, select the signal to be sent with a mouse click 

Settings  
 

Setting option Functionality 

Timeout  for  handshake  Time for timeout in handshake communication (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 I/O is not 
activated. 

Data signals are never 
reset  

¶ Activated: The data signals change only if the execution  result of the 
application changes. 

Note:  This option only has an effect if the options "Handshake" and "Forced Rest" 
under Spreadsheet  ­ Objects  for  Data  Transfer  ­ Parallel  I/O  are not 
activated. 

Not activated (default setting):  All data signals will be reset at the next start of the 
application. 

Confirm  application 
switch  with number 
output  

After Vision Q.400 has switched to another application, the number of 
the new application is output as binary data. After the next start signal 
the output signals are reset. 

Use start /  stop  run mode  
signal  

When you activate this option, Vision Q.400 uses the next start signal to 
switch from setup to run mode or vice versa. (When using the digital 
I/O  board ANPC 850D you also need to send the application change 
signal =  Pin 12). 

 

 

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  start signal  and  start it  again  with  the  next  start signal.  
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Vision Q.400 [plus] supports the parallel interface card ANPC 850V3D as standard. 

This is addressed under the name "ParallelX". 

  
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 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 0: 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. 

  

Å There are only two output data bits for each project.  

Å The output data bits of project 1 are not reset when the output data 

bits of project 2 are set and vice versa.  

Å 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.  

Å 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.  

Å 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".  

Å Vision Q400 [plus] does not send a strobe signal. However, the data 

is valid if the corresponding Ready signal is set.  

 

 

4.11.6.1  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 

command View  ­ Parallel  Interface  Monitor  or by clicking . Use the button [Show 

Properties] to open the property page of the parallel interface (see page 44). 
 

 

 
 

 

You can set all  output  signals  in setup mode  with  the Monitor:  Parallel 

Interface"  option  for test purposes.  

 

 

4.11.6.2  Starting  the  Image  Processing  

The image processing is started with a rising 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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Time diagram when starting the Imagechecker 

 

4.11.6.3  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:".  

 
Data output  with  less than 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 I/O"  

page of the "Objects for Data Transfer" window. 
 

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 . 

 

 

 

 

 

 

 

 

 

 

 

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) 

System time between ACK ON and the reset of the Strobe signal (ca. 300 - 400µs). 
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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 

PCReady signal is ON. If  the Imagechecker receives a start signal while 

PCReady is OFF, the "Start lost"  signal is output (depending on the parameter 

settings). 

2 The falling edge of PCReady indicates 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, PCReady is 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 

I/O  in the 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 

3. Reset of the data byte after Tr 
 

 

 
 

 
 

 

 
 

 

 
 

Reset Strobe signal after  reset time 

 
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: Reset time 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 

a reset time longer than the data output of the next application start, an error 
messages appears. 
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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. 
 

 

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 ACK signal. 

TS2 System time between ACK ON and the reset of the Strobe signal (ca. 160µs). 

TrOFF Time between Strobe OFF and the falling edge of the ACK signal. 

TS3 Time between ACK OFF and 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 PLC has received the Strobe signal, it sets the ACK signal to ON 

(TrON). 

4 When the ACK signal goes ON: 
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¶  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).  If  the ACK signal 

does not occur on time, Vision Q.400 outputs an interface error. In 

addition, the ERROR signal is switched ON. 

¶ The Strobe signal is set to OFF automatically. 

5 After the Strobe signal has gone OFF, the PLC sets the ACK signal to OFF 

(TrOFF). 

6 When the ACK signal goes OFF: 

 
¶  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).  

7 When ACK is OFF and TS3 has elapsed, the Imagechecker outputs the next 

byte and sets the Strobe signal to ON. 

8 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. 

9 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. 

 

¶ The internal timer  function  of the Imagechecker  has a resolution  of 

10ms.  

¶ In  handshake  mode,  make  sure that  the strobe signal  from Vision  Q.400 

is acknowledged  with  an  ACK signal  from  the other device.  

¶ The confirmation  from the ACK signal  has to be applied  to the output 

channel for at least 1ms!  

¶ The ACK signal  needs to be reset within  the time  set in "Handshake 

Timeout"  (property page  Parallel  I/O  (see  page  44 ))  after the Strobe 

signal  has been reset by Vision  Q.400.  

 

4.11.6.4  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 

Data types: INT8 =  1 byte;  INT16 =  2 byte;  IEEE float =  4 byte 

Boolean  data  OK/NG judgments, Boolean formula results 
Data types: 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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Output of 19 Boolean values, 2 INT16 and 1 INT8 and 1 IEEE: 
 

Byte  1 =  bit  0 ...  7 8 x INT1 

Byte  2 =  bit  8 ...  15  8 x INT1 

Byte  3 =  bit  16  ...  18  3 x INT1 (bit  19 - 23 is equal to 0) 

Byte  4 and  5 =  -222  1 x INT16 

Byte  6 =  199  1 x INT8 

Byte  7 and  8 =  55353  1 x INT16 

Byte  9 to  12  =  123,456  1 x IEEE 

 

¶ Optimize  the  speed of the  data  transmission  by  putting  the  Boolean 

data before the numerical  data  in  the spreadsheet  (8 Boolean  data =  1 

byte).  

¶ Before  data can be  output, they  have a  data type (see page  44 ) 

assigned  automatically  (1  to 4  bytes). If  the value  to be  transferred 

exceeds  the possible  maxima  l value  of the selected data type,  a byte 

overflow error will  be output.  

¶ If  a data bit  has the logical  state  ON, the output  transistor is  switched 

through.  This  means  there is  no voltage  on the output.  

¶ As the number  of channels  for data transfer is limited,  please  determine 

under  System Settings  Interfaces  Parallel I/O whether  output  

channel  5 should  be used to indicate  a byte overflow  or a lost  start (see  

page  44 ) signal.  

 

4.11.6.5  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". 

 

 
 

 

 
 

 
 

 

 
 



System  Settings 

121 

 

 

 
 

 
 

 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
Time diagram for  the  application change 

 
 

T1: Setting of the Ready signal: ON ->  OFF 

The Ready signal is turned OFF ca. 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. 

 

¶ The time  needed for an application  change  (T2)  depends  on the size  of 

your applications,  in particular  

a)  on  the  checkers  used  and  

b)  on  the  number  of  cameras.  

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 error log  if  you 

have activated the option  "Write  to Error  Log"  under  Error Handling  (see 

page 44 ).  

¶ Under  certain conditions  it is possible  to execute an  application  change 

even if the Ready signal is OFF.  This  is for example  possible  if no 
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application  has been loaded  after the program start and  a timeout  has 

occurred.  In  this  case Vision  Q.400  performs  the  application  change 

even if  the Ready  signal  has  been turned  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 in the 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. 

Assigning numbers to  applications for  application changes via the interface 

 

The P I/O  bit pattern  is always  the application  number  minus  1, e.g. for 

application  number  1 the P I/O  bit  pattern is  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. 

 

4.11.6.6  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. Set the signal 

"Start/Stop Run Mode" (pin 7).  
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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  you may  still  want  to edit your  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 I/O  boards available when you switch 

from run mode to setup mode.  
 

 

 

Time diagram for  ANPC 850V3D and ANPS 850D when starting/stopping  run mode 

 

Please  note  the special  behavior  of digital  I/O  board ANPC  850D:  When 

Vision  Q.400  is in  run mode,  the program reacts  as follows  when  it receives 

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 not set:  Vision  Q.400  changes 

the application.  

 

4.11.6.7  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 I/O 

0 (All  Cameras,  Sequence  No.  1)  0000 0000 



 

 

 

Execution group number Signal to parallel I/O 

1 0000 0001 

2 0000 0010 

5 0000 0101 

 

¶ If  you send a start signal  with  an execution  group  number  that does  not 

exist,  the start signal  is ignored.  The  "Start Lost" signal  is sent to all 

interfaces  and "Start  Signal  Lost" is  written  into  the error  log  file.  

¶ If  you send a start signal  together with an execution  group  number  via 

the  interface  although  the  "Allow  group  switching"  option  under 

Execution Groups ­ Properties is  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 ).  

 

4.11.6.8  Q.PIO  interface  

With the help of the Q.PIO interface you can integrate your own parallel I/O  interface into 

Vision Q.400. The Q.PIO interfaces offers the following possibilities: 

¶  Apart from the  output signal PCReady the number and function of input  and 

output signals are configurable. The output signal "PCReady" is mandatory. 

¶  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.  

¶ 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. 

 

 

5.16.3 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  

Das ActiveX Control ĂVision Q.400Controlñ verwendet Utf16. 
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Signals  to be  sent  

Signal Definition VISION 

Q.400_SIG_ 

Activate Sending on the Property 

Page? 

REnd PCREND[OFF] Yes 

PCReady  PCREADY[OFF] Yes 

PCDataReady  PCDATAREADY[OFF] Yes 

Application  change 
completed  

CHANGE_NOTIFY Yes 

Start  Lost *  START_LOST Yes 

Action  error  ACTION_ERROR As defined 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 always sent automatically 

Is always sent automatically 

*When you use a client and startApplication() to start Vision Q.400 and the start  has failed, 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. 

 

¶ When  you try to exit  Vision  Q.400  with  at least one  OLE client  still 

connected,  a message  appears asking  whether  you want  to exit  Vision  

Q.400  nevertheless. If  you confirm  with  "Yes", Vision  Q.400  closes  the 

connection  to each OLE  client.  

¶ If you exit  Vision  Q.400  via an OLE  client  and there  is no other OLE 

client  connected, Vision  Q.400  will  be exited  without  requesting 

confirmation  from the user.  

 

5.16.4 ADS 

Vision Q.400 supports I/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 has to 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. 

 

For information on the TWINCAT® and ADS terminology, please refer to 

http://infosys.beckhoff.com/index_en.htm  http://infosys.beckhoff.de.  

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: 
 

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. 

 

When  you have changed  the setting for this  option,  you must  exit  and 

restart Vision  Q.400  in  order  for  the  changes  to take  effect.  

 

4.11.6.9  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 connection may contain letters, numbers, and underscores and must start 
with a letter.  

Vision Q.400 needs the name to identify the connection within an application. This means 
that a connection that has been created on one PC can be executed on another PC as 
long as a connection with the same name has been configured on the other PC. Only the 
name needs to be identical, the connection settings can be different.  

 
 

 
AMS Net Id (see note 
1) 

An ADS device is identified by two identifiers, the AMS Net Id and the port number.  The 
AMS Net Id is a six-digit extension of the IP address of a PC and identifies the TWINCAT 
Message Router. If  the IP address of the PC is "10.1.128.77",  the AMS Net Id of the 
router is "10.1.128.77.1.1"  by default. However, you can change it.  TWINCAT Message 
Router exist on every TWINCAT PC and on every Beckhoff BCxxxx Bus Controller (e.g. 
BC3100, BC8100, BC9000, ...). 

If  the TWINCAT Message Router runs on the same computer as Vision Q.400, it is not 
necessary to know the router's AMS Net Id. It is  sufficient to enter <Local Host> under 
AMS Net Id. 

 
Port No. (see note 1) 

The port number identifies the ADS device unambiguously on the Message Router. Port 
number examples for TWINCAT 3 are 851 for PLC runtime system 1 and for TWINCAT 2 
801 for the same runtime system. 

 
 
 

 
Container 

Vision Q.400 only uses the variables from the  variable container located on the ADS 
device. 

For TWINCAT 3 we recommend using a global variable list as a container. If  for a 
example a global variable list called "Q400" that contains all variables necessary for 
communicating with Vision Q.400 is defined on the ADS device, the container name is 
"Q400". 

TWINCAT 2 does not support global variable lists. In this case we recommend using a 
global variable of type "STRUCT" that as a member contains all variables necessary for 
Vision Q.400. If  for example the name of the global variable is also "Q400", the container 
name will be ".Q400" in this case. 

 
Add connection 

Use the button [Add connection]  to add a new ADS connection. Vision Q.400 assigns a 
unique name and a unique Net Id to the connection. Port numbers and containers will 
always be 851 and "Q400". Once the connection has been created, you can edit the 
settings made by Vision Q.400. 

Remove connection Use the button [Remove connection] to delete the selected ADS connection. 

 

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 not defined,  Vision  Q.400  

checks  whether  there is  a different  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  the icon   to test whether  Vision  Q.400  is able  to  
establish  the  new  connection  to the  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 

existing  connections  that have  not been changed will  not be tested. Also,  Vision  

Q.400  does not  check whether  the specified container  exists.  
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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. 

 

4.11.6.10  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:  

Å The current state of the PCReady signal, if this should be sent. 

Å 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. 

Å The "Fatal Error" signal if such an error has occurred. 

 

5.16.4.1   
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. 

 

 

4.11.6.11  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. 

 

http://infosys.beckhoff.com/index_en.htm
http://infosys.beckhoff.com/content/1033/tcremoteaccess/html/tcremoteaccess_firewall.html
http://infosys.beckhoff.com/content/1033/tcremoteaccess/html/tcremoteaccess_firewall.html?id=12027
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With  TWINCA  T 3 it is 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  in the subfolder  ¥ADS in  the Vision  Q.400  installation 

folder:  

Q400.xml Definition of all TWINCAT variables needed for the Vision Q.400 signals. 

Q400_Start.xml Definition of the data type required for the start variable. 

Q400_AppChanges.xml Definition of the data type required for the application change variable. 

Q40SetupRunMode.xml Definition of the  data type required for the variable responsible for changing 
from setup to run mode and vice versa. 

 

Output signals  

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 for a 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 

of the 

TWINCAT 

variable 

Remark 

REnd SIG_OUT_REnd BOOL  

PCReady SIG_OUT_PCReady BOOL  

PCDataReady SIG_OUT_PCDataReady BOOL  

Application 

change completed 

SIG_OUT_AppChangeCompleted WORD After a successful application 

change, it contains the 
number of the application 
Vision Q.400 has switched to. 

Setup /  run mode SIG_OUT_SetupRunMode BOOL  

Start lost SIG_OUT_ StartLost BOOL  

Error (not 
selectable, will 
always be sent) 

SIG_OUT_Error BOOL The variable SIG_OUT_Error 
should always be defined. 

Execution result 
error 

SIG_OUT_ ExecutionResultError BOOL  

Action error SIG_OUT_ActionError BOOL  

Overflow SIG_OUT_Overflow BOOL An overflow has occurred 
during data transfer. 

State of Vision 
Q.400 when 
creating a 
connection 

SIG_OUT_StatusOnConnect  DWORD The following bits can be set:  

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. 

Bit 2: is set if a fatal error has 
occurred. 
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If  several connections  to an ADS  device  exist,  a signal  will  be sent  to  each 

connection  where a corresponding  TWINCAT  signal  variable  has been defined.  

Input  signals  

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 FALSE to TRUE. That means that as soon as the value of the 

variable changes from FALSE to TRUE, Vision Q.400 interprets this as setting the signal. 
 

Signal Name of the TWINCAT 

variable 

Data type of the 

TWINCAT variable 

Remark 

Start SIG_IN_Start Q400_Start The signal will be set when the 

value of the member bStart of 
Q400_Start changes from 
FALSE to TRUE. 

Application 
change 

SIG_IN_AppChange Q400_AppChange The signal will be set when the 
value of the member bChange 
of Q400_AppChange changes 
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 According to 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 set when the value changes from FALSE to TRUE. 

bNoGrab BOOL FALSE: The application will be started including image capture. 

TRUE: The application will be started without  image capture. 

wGroup WORD Number of the execution group to be started. 

Type definition of Q400_AppChange 
 

Member Data type Meaning 

bChange BOOL Signal will be set when the value changes from FALSE to TRUE 

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 changes from FALSE to TRUE 

strNumber STRING, 
WSTRING 

Name of the application to switch to.  

 
  



Execution  Groups  

131 

 

 

Type definition of Q400_AppChange_Both 
 

Member Data type Meaning 

bChange BOOL Signal will be set when the value changes from FALSE to TRUE 

wNumber WORD Number of the application to switch to.  

strName STRING, 
WSTRING 

Name of the application to switch to.  

Type definition of Q400_Comand 
 

Member Data type Meaning 

bExecute BOOL Signal will be set when the value changes from FALSE to TRUE 

strCommand STRING, 
WSTRING 

ASCII command to be executed. The command must be NULL-terminated 
and must not end with CR. 

 

Type definition of Q400_SetupRunMode 
 

Member Data type Meaning 

bChange BOOL Signal will be set when the value changes from FALSE to TRUE 

 
iSetupRunMode 

 
SINT 

0 Switch to the mode other than the one that Vision Q.400 is currently 
in. 

1 Vision Q.400 switches to run mode. 

-1 Vision Q.400 switches to setup mode. 

 

4.11.6.12  Signals in 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 variable 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.  
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Q400.xml Definition of all TWINCAT variables required for the Vision Q.400 

signals. 

Q400_Start.xml Definition of the data type required for the start variable.  

Q400_StartParallels.xml Definition of different data types for starting sequence groups in 
parallel. 

Q400_Command.xml Definition of the data type required for the command variable.  

Q400_AppChange.xml Definition of the standard data type for the application change 
variable. 

Q400_AppChanges.xml Definition of different data types for the application change 
variable. 

Q40SetupRunMode.xml Definition of a data type for the variable for changing from setup 
to run mode and vice versa. 

 
 

Output signal  

 
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 

variable  
Data type of the 
TWINCAT variable  

Note  

All signals 
belonging to 
a project 

SIG_OUT_AllSignals_<number 
of the project>  

DWORD SIG_OUT_AllSignals_1 
summarizes, for example, all 
signals belonging to project 
number 1. 

 

For each project that wants to receive signals, a separate SIG_OUT_AllSignals variable must be 

defined. 

The individual signals are assigned to the following bits in SIG_OUT_AllSignals: 

 

Signal  Bit number  

REnd 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 
sent) 

5 

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_AllSignals 

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 
variable 

Data type of the TWINCAT 
variable 

Anmerkung 

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 
sequence groups 

SIG_IN_Start_Parallel Q400_StartParallel_Cameras 

Q400_StartParallel_Groups 

Q400_StartParallel_Both 

The signal is set when the 
value of the bStart 
member changes from 
FALSE to TRUE. 

Application change SIG_IN_AppChange Q400_AppChange 

Q400_AppChange_Name 

Q400_AppChange_Both 

The signal is set when the 
value of the bChange 
member changes from 
FALSE to TRUE. 

Switching between 
setup and run mode 
and vice versa 

SIG_IN_SetupRunMode Q400_SetupRunMode 

BOOL (If the variable is 
defined as BOOL, changing 
the value from FALSE to 
TRUE sets the signal.) 

Allows switching to run 
mode or setup mode. 

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 be found 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 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. 

 
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 
DINT 

nGroups is greater than 0 and specifies the number of entries 
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. 

 
  



Execution  Groups  

135 

 

 

4.11.6.13  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". 

 

 

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 

Connection 
This is where you select the connection that belongs to the data variable for the 
spreadsheet result. 

Variable name 
Here you enter the name of the variable where the result should be stored for the selected 
connection. You can either enter the variable name directly or select it from the list box. 

However, the list box only contains entries if Vision Q.400 has been able to establish the 
connection. In this case, all data variables with the data  type selected for the result will be 
displayed. If  you change this data type (see page 524), the variable names in the list box 
will also change. 

 

 

¶ If you have newly  configured  the connection,  the variable  name,  or the 

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:  

¶  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. 

¶ The selected data type is not set. 

¶ The variable name is empty. 

 

If  a result  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 assigned to a result. 
 

Result Preset data type Possible data types 

NG 

NG Max 

Error 

Scans 

DWORD DWORD 

UDINT 

REAL 

LREAL 

STRING, WSTRING 

Result (Calib.) of all checkers except 
OCR checker and code reader 

Value of all checkers except OCR 
checker and code reader 

Factor 

Lower/upper limit 

Min result 

Max Result 

Range 

Average 

Sigma 

LREAL DINT 

REAL 

LREAL 

STRING 

Name 

Result (Calib.) of OCR checkers and 
code readers 

Value of OCR checkers and code readers 

Unit 

String reference Comment 

STRING STRING, 

WSTRIN

G 

Judgment 
BOOL BOOL 

BYTE 

WORD 

DWORD 

USINT 

UINT 

UDINT 

STRING, 

WSTRIN

G 
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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 

-1.175494E38 as well as 0.0 and 
between +1.175494E38 and 

+3.402823E38 

4 bytes Yes 

LREAL ~ -1.79769313486231E308.. 

~ -1.79769313486231E308 

8 bytes Yes 

STRING  Any size, recommended: 
255 byte max. 

Yes 

WSTRING  Any size, recommended: 
255 byte max. 

Yes 

 

If  the current result  for a numeric  data type  (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  occurs if  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  of the 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.  
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5.16.5 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. 

 

 

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:  

 
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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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:  

 
Before you can output data, configure 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. 

In addition, under ñSet to one by defaultò you can specify 
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 2 

DWORD 4 

Integer  4 

Float 4 

Double 8 

String Is entered under ñString lengthò. The default value is 16. The 
character string length specified here contains a BYTE for the ó\0ô 
character that ends the character string.  

 

 

- 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 set the 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 I/O is an exception. Here, the number passed plus one is used as the application number. If 

you select ñApplication numbers compatible with parallel I/Oò, the number passed is treated as with 

parallel I/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 data field. If you select ñLittle Endianò, the least significant BYTE is 

at the lowest address in the data field. If you select ñBig Endianò, the most significant BYTE is at the 

lowest address in the data field.  

 

This setting does not apply to character strings.  
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5.16.6 Signale  

 
Input signals  

 

The fieldbus interface uses an input buffer in BYTE for the input signals. In the first two BYTEs 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 ñByte orderò. 

 

 

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 
Mode 

pos. edge Switch between run and setup 
mode 

 

0 7 Shut Down pos. edge Stop Q.400  

1 0 Write spreadsheet 
registers. 

  See below under 
ñWriting a 
spreadsheet 
register.ò 

1 1-4    RESERVED 

1 5 ControlBit A Value when 
querying the 
interface card 

Control bits for interface control  are passed 
directly to 
ControlBits of 
the output  

1 6 ControlBit B 

1 7 ControlBit C 

Data field (input data from Vision Q.400)  

2 0-7 DATA  

(Low-Byte) 

Value at the time 
of 

StartGroup 

Group number  

3 0-7 DATA  

(High-Byte) 

Value at the time 
of 

Change Application 

Application number 

The number entered is 
interpreted as selected under 
"Application numbers compatible 
with parallel I/O".  

If "Application 
change 
completed" is 
selected, the low 
byte is mirrored 
to byte 2 of the 
output  

4..5     RESERVED 

6..   Value of the ñWrite 
spreadsheet 
registerò bit at the 
time of  

start,  

or positive edge of 
ñWrite spreadsheet 
registerò. 

Data for the spreadsheet 
registers 

See ñWrite 
spreadsheet 
registerò below. 
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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 

ñRun cameras in 
parallelò 

Value at time   

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  Only used for 
ñStart Groupsò. 

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 
schreiben. 

  See "Writing 
Spreadsheet 
Registers" 
below. 

1 1-
4 

   RESERVED 

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-
7 

DATA  

(Low-Byte) 

Value at start 
time 

Cameras that are executed in 
parallel. Bits 1 to 12 can be set. 

If a bit is set, 
this camera is 
executed. 

 

If, for example, 
0x00010010 is 
entered, 
cameras 2 and 4 
are executed in 
parallel. 

3 0-
7 

DATA  

(High-Byte) 

Value at the time 
o 

 

StartGroup 

Group number  

Value at the time 
of Change 
Application 

Application number 

 

The number entered is 
interpreted as selected under 
"Application numbers compatible 
with parallel I/O".  

If "Application 
change 
completed" is 
selected, the low 
byte is mirrored 
to byte 2 of the 
output  

Positive edge of 
one of the 
allowed bits in 
the first two 
BYTES of the data 
field. 

Execute cameras in parallel. The start bit 
must be set. 

 

All cameras for 
whose bit a 
positive edge 
has been 
detected are 
executed in 
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parallel. 

4 0-
7 

DATA  

(Low-Byte) 

Value at the time 
of 

 

Start 

Should image capture be blocked 
for a camera that is running in 
parallel? Bits 1 to 12 can be set. 

If a bit is set, 
image capture is 
blocked for this 
camera. 

5 0-
7 

DATA  

(High-Byte) 

or, if the start bit 
is set, on a 
positive edge of 
the allowed bits 
in the first two 
BYTES of the data 
field. 

 If, for example, 
0x00000010 is 
entered, image 
capture is 
blocked for 
camera 2. 

6   Value of the 
ñWrite 
spreadsheet 
registerò bit at 
the time of  

 

start,  

 

or positive edge 
of ñWrite 
spreadsheet 
registerò. 

Data for the spreadsheet 
registers 

See below under 
ñWriting 
spreadsheet 
registersò. 

 

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 ñstandardò sequence groups with group numbers one to twelve. 

Each sequence group belongs to the camera with the same number, for example sequence group one 

to camera one. And each ñstandardò sequence group belongs to the project to which the associated 

camera belongs. This cannot be changed by the user. 

 

When the start signal is set (positive edge of the start signal), all the ñstandardò sequence groups for 

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 

permissible bits, all the ñstandardò sequence groups for which a positive edge has been detected are 

started in parallel. 

 

 

Only ñstandardò sequence groups that belong to different projects can be started in 

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 BYTEs 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 BYTEs in the output 

buffer.  

 

With the output signal ñApplication Switch Completedò, the low byte of the application number is also 

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 ï 1) * 2, i.e. the output signals of project 1 are written in BYTE 0 

and 1, those for project 2 in BYTE 2 and 3, etc. Th e 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 

ñApplication Switch Completedò. 
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Relavives 

Byte 

Bit Designation Meaning Remark 

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 
Completed 

New application loaded In byte 2 low byte of the 
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 
control 

Vision Q.400 only: 

 

take directly from the control 
bits of the input  

1 6 ControlBit B 

1 7 ControlBit C 

2 

 

Oder 

 

24 

Low byte of the application 
number 

 Only with output signal 
ñApplication Switch 
Completedò 

 

Vision Q.400: 2 

 

Vision Q.400 [plus]: 24  

 

The BYTE address is absolute 
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You must configure the remote station accordingly for the output signals. Vision Q.400 

cannot check whether the configuration is correct.  

 

 

5.16.7 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.  

 

 
 

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.  

 
 

Å 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: 

 

 
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:  
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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. 

 

 

Å 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.  

 

Å 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.  

 

 

5.16.8 Camera  

With GigE Vision cameras, it is possible to start the image capture in run mode directly at the 

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 at the 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 at the 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 PCReady is 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 sent to the camera when the PCReady signal is 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. 
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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 cameras with their  execution group 1).  

 
This option is not available for Vision Q.400 [plus].  

Use the execution 
group of the camera 

Vision Q.400 will use the execution group belonging to the camera which received the 
start signal. If camera No. 1 received the start signal, then execution group No. 1 will be 

started. 

Use an execution group 
sent by parallel I/O  

The number of the execution group to be used will be transmitted by the parallel 
interface: Before the application is executed, Vision Q.400 reads the input data bits at 
the parallel interface and interprets them as the execution group 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 execution group to be used will be transmitted BEFORE the 
application start by a different  interface than the parallel interface. Currently, you can 
only use the OLE interface. If  you have activated this option and no execution group 
number has been transmitted,  the complete application will be executed. 

 

Å The "Camera" interface is only available for GigE Vision cameras.  

Å The "Camera" interface is not available in the simulation version of Vision Q.400.  

Å Vision Q.400 can only be triggered by a camera if it is used in the currently loaded 

application.  

Å 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.  

Å 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  

Å In direct 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.  

Å 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.  

Å 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. 

 

5.16.9 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. 

 

 

The table columns display the following content:  

 

First column Time In Out Data transfer 

Row number. The 
last entry is 
marked in black. 

Point in time when the 
signals and/or data 
were sent or received 

Signals and/or 
data received 

Signals 
and/or data 
sent 

OK = Data transfer  was 
successful 

NG = Error during data 
transfer. Please check the 
connected peripheral device. 

The display of signals and/or data in the columns "In"  and "Out" depends on the interface 

you have selected: 

  



Execution  Groups  

151 

 

 

Interface Display 

Ethernet and serial The columns display exactly the characters that have been sent or received. Please note that 
the separators (see page 498) for sent data are user-definable. Non-printable characters 
such as "\ t"  cannot be displayed correctly on the monitor,  but will be sent as a normal 
character string. 

Parallel ¶ Data: the bit pattern that has been sent or received 

¶ Signals: Signal name 

ADS ¶ Data: <Name of the connection>::<'name  of the TWINCAT variable>:  Value 

¶ Signals: <Name of the connection>::<'name  of the TWINCAT variable for the signal>: 
Value 

Fieldbus ¶ Data: The offset of the first data byte and the bit pattern of the data sent  

¶ Signals: The bit pattern of the signal bytes and the name of the signal. When a signal has 
changed, the bit pattern outputs ñ+ò or ñ-ò, depending on whether the state of a signal 
has changed from ñ0ò to ñ1ò or from ñ1ò to ñ0ò. 

Camera You can see whether the camera's trigger signal to start  the application has been accepted or 
ignored. 

The following Settings are available: 

Option Description 

Monitor 

<interface>  

Select the 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 When you activate this option, no new entries are displayed, even if Vision Q.400 has sent or 
received signals and/or data. 

Activate this option if you want to review old entries in the table without  having older entries 
overwritten  by newer ones. 

Sorted by time As the 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. 

Please note the following when you are working with interface monitoring:  
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¶ Only  in  run  mode  does Vision  Q.400  send and  receive signals  and/or 

data. While  you are still  in  setup mode  (icon   is active)  the table will 

not be updated  with  new  signals  and/or  data. If  the system is in  setup 

mode,  you  see a red message  text  indicating  the mode  in  the window.  

 

¶ Signals  and/or  data are 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.  

¶ 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).  

¶ If  the data transferred or received are too long  to fit  in  the table,  click 

into  the cell  with  the left mouse  button. In  this  case, the data will  be 

displayed  as a tool tip.  

¶ If  the camera  is monitored,  only  the start signal  from the camera  that 

has triggered the execution  of the application  will  be displayed.  

 

5.16.10 Parallel  Interface  Monitor  

With the command System Settings  ­ Interfaces  ­ Parallel  Interface  Monitor  or 

View  ­ Parallel  Interface  Monitor  or the icon , you can monitor the line states of the 
parallel interface and the communication with a remote station 

¶ in run mode and  
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¶ make changes in setup mode for testing purposes. 

Parallel interface monitor  (with digital  I/O board ANPC 850V3D) 

For each input and output signal, the monitor displays the pin number where the signal will 

be output or received 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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¶ The display  is updated  with  every  change  of  a signal.  

¶ We recommend  switching  off the parallel  interface monitor  when you 

are in run mode.  Otherwise,  it may  affect the time  response  of the 

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  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].  

 

5.17  Language  

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. 

 

¶ The languages  are always listed  in the language  configured  for your 

operating  system. This  is not necessarily  the same  language  as is 

currently being  used for Vision Q.400.  

¶ The language  currently  being  used by Vision  Q.400  is flagged  in  the 

language  list  by a black  dot. As any change  of language  selection  only 

takes effect the next  time  Vision  Q.400  is started  up,  the language  used 

the  next  time  Vision  Q.400  is started  up  is additionally  flagged  in  t  he 

list  by a white  dot with  a black  surround,  if it  differs  from the language 

currently being  used.  
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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 first try 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: 

¶  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. 

¶  You wish to save processing time, e.g. by only executing those checker or 

checker sequences you really need. 

¶  You want to carry out  more detailed checks dependent on the initial check results, 

and use IfCase formulas (see page 535) for the purpose. 

 

 
 

 
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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Set up the following checker sequences in the camera window checker sequence for 

the three cameras: 

 
Camera  1 Sequence 1 

 Circle 

Camera  2 Sequence 1 
 Square 

Sequence 2 
 Circle 

Sequence 3 
 Triangle 

Camera  3 Sequence 1 
 Square 

Sequence 2 
 Circle 

Sequence 3 
 Triangle 

From the object-specific checker sequences create 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, 
sequence 1 

Camera  2, 
sequence 1 

Camera  1, 
sequence 1 

Camera  2, 
sequence 3 

Camera  3, 
sequence 1 

Camera  3, 
sequence 2 

Camera  2, 
sequence 2 

Camera  3, 
sequence 3 

  Camera  3, 
sequence 2 

 

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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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 System-internal execution group (group 0) 

¶ 12 Predefined execution groups (group 1 to 12) 

¶ 4083 User-specific execution groups (group 13 to 4095) 

 

Execution group Type Contents 

Execution group 0 system-internal Sequence number 1 of all connected cameras (for  each 
connected camera the systemdefines one sequence 
number 1) 

Execution group 1 to 12 

 icon 

predefined, not 
deletable 

Sequence no. 1 of camera <Number of camera> 

For each connected camera the systemdefines one sequence 

(no. 1, icon ) and one execution group, which contains 

precisely that sequence (icon ). The group number 

corresponds to the number of the  camera. 

Execution group 13 to 4095 

 icon 

user-defined Any number of sequences of up to 12 cameras, but each 
sequence only once per execution group. 

 

¶ The system  is set by default  to run  (see page 152 )  the system -internal 

execution  group 0 in  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  can only  edit  the  system -internal  predefined  sequences 

and  execution  groups  but  not  delete  them,  the icons  are displayed  with 

a padlock.  

¶ User -defined  objects  -  that is, the sequences  with  a number  greater 
than 1 and the execution  groups  13 to 4095  - are  identifiable  by their 

"unlocked"  icons   or  . 

¶ You can assign  each execution  group  an individual  shutter speed for 

capturing  the image  (not available  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. 
 

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, Sequence No. 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. 

 

¶ If you have activated the "Use  always  this  group"  option,  it is  not 

possible  to  switch  to a different  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.  

¶ It  is not possible  for analog  cameras to grab images  individually. 

Instead,  Vision  Q.400  always  grabs the images  of all cameras  of an 

application.  That means  when an application  uses analog  cameras and 

you start an execution  group  with  only  1 camera,  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 

¶ in setup mode via the list box on the "Application" (see page 33) tool bar and 

¶  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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Execution  of the execution  groups  depends  on the  mode (see  page  15 3)  you 

are  in  and  on  the  settings you  make  here  in  the  "Execution  Group 

Properties".  

 

 

 

 
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... . 
 

Default for  execution group properties 
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In  setup  mode  
 

Setup  mode  
Start  only  possible  via  user  interface!  

 

"Use always this group"  activated in "Execution 
Group Properties" dialog box 

 "Allow  group switching" activated in "Execution 
Group Properties" dialog box 

 

The execution group configured in the "Execution 

Group Properties" dialog box is always executed. 

 The execution group configured in the list box on 

the "Application" tool bar (see page 40) is always 
executed. 

 

 

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 response to the start signal via the interface the 
execution group configured in the "Execution 
Group Properties" dialog box is always executed. 

The following restriction applies: 

¶ If  you transmit 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 send with the 
start signal is always executed. 

The following restrictions apply: 

¶ If you  start the application via the user 
interface, the execution group selected in the 
list box on the "Application" tool bar (see page 
33) is executed. 

¶ If you  send a start signal with no group number 
via the interface, group 0 (zero) is executed. 

¶ If have set "Repetitive /  Automatic start" mode 
in the application properties (see page 44), the 
execution group last selected in the list box on 

the "Application" tool  bar (see page 33) is 
always executed. 

¶ Start signals with an invalid group number are 
acknowledged by 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: 

¶  The checker is used in any of the sequences belonging to the executed execution 

group(s). 

Formula results can be calculated if:  

¶ 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. 

 

¶ Enter  all  checker  results you wish  to send to an interface  in  the window 

"Objects  for  Data  Transfer".  Please  note  that  only  the  results  which 

could  be calculated  can be  sent to the interface.  

¶ When  you use  IfCase  formulas  to execute  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  for the  file  and OLE 

interfaces  (see page  508).  

 

 

 
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  ­ roup 

Controller  or by clicking the  icon. 
 

Execution Group Controller 

 

 

I   

II  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. At the 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) 

 
¶ At the top left you see the list of connected 

cameras. 
¶ At the bottom left you see the sequences 

belonging to the camera selected above. In front 
of the sequences used in an execution group 
there is a . Unused sequences are marked by a 

. 

¶ The first sequence of each camera is predefined 

and cannot be deleted. It  is identified by the 

padlock icon . The other sequences with the 

 icon can be deleted. When deleted, the 
sequence is deleted together with all included 

¶ checkers (see note). 

 
¶ At the top right you see the execution groups. 

The predefined execution groups 1 to 12 are identified 

by the padlock icon  . You cannot add or remove 
sequences to or from  predefined groups. 

¶ You can add and remove any sequences to and from 
the user-defined execution groups 13 to max. 4095 

(  icon). 

¶ You can edit the names and commentaries of all 
execution groups. 

¶ If there  is a green arrow  in front  of an execution 
group, this signifies that the sequence selected in the 
bottom left half of the  window is used in this 
execution group. 

¶ At the bottom  right you see the sequences belonging 
to the camera sequence selected above. The 
sequence selected in the bottom  left half of the 

window is marked by a green arrow . 

¶ 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 

 Opens the dialog box for adding or removing cameras (see page 
216). 

 
Add new sequence 

Adds a new sequence to the camera. You set the checkers by 
copying them in the camera image from other sequences or setting 
new ones (double-click on the sequence in the Spreadsheet 
Controller to jump directly  to the sequence). 



Execution Groups 

164 

 

 

 
Delete sequence 

This option is active only if you have selected a sequence. 

Deletes the selected sequence from the application. Note that this 

also deletes the checkers included in the sequence! 
If  any checker results of the selected sequence have been entered on 

the spreadsheet, you receive a warning. 

 

Options in the right-hand pane Explanation 

 
Properties 

Opens the "Execution Group Properties" (see page 149) dialog box. 
Here, you can select a specific execution group for application 
startup or activate group switching. 

 
Add a new execution group 

Adds a new execution group. The new execution group automatically 
receives the next available group number, which also appears in the 
name. You can rename the execution group at any time. 

 
Delete execution group 

This option is only active if you have selected a deletable execution 
group (execution groups 1 - 12 are predefined and cannot be 
deleted). 

Deletes the selected execution group from the application. 

 
Insert Sequence into Group 

This option is active only if you have selected a sequence at the left. 
You can add each sequence to an execution group only once; 
otherwise, a warning message appears. 

Inserts the selected sequence into the execution group selected at 
the top right.  

 
Remove Sequence from Group 

This option is active only if you have selected a sequence in an 
execution group at the right.  

Removes the selected sequence from the execution group selected at 
the top right.  The sequence and its checkers are retained. 

 

 

The sorting order of the sequences in a sequence group can be set: 

 

Sort in alphabetical order: 

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 are displayed 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 

sequence group are executed: 

Å The sequences of a camera are always executed in the order in which they were inserted 

into the sequence group. 

Å 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 formulas.   

 

¶ The  icon  indicates  that you  can  make  entries in this column. 

Double -click  to open the comment  or name  field  for editing.  

¶ Note  the difference  between deleting  and removing!  When you delete a 

sequence  from an execution  group (on the left in  the Execution  Group 

Controller)  -  that is,  from the list  of checker  sequences belonging  to the 

camera  selected  above  -  you also  delete  all  of its checkers!  When  you 

remove  a sequence  from  an execution  group  (at  the  right  in  the 

Execution  Group  Controller),  you leave the sequence and its checkers in 

place.  

¶ Sequences  cannot  be deleted if  they belong  to  an execution  group  or if 

they are number  1 (predefined  sequence).  

 

6.6.2 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 unique number by the system as well as a name 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: 

 

If,  for  example,  you  want  to  start execution  group  64:  

¶ For  Ethernet  or serial interfaces: Send  the start command  (in this  case: 

"%S064<cr>").  

¶ 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. 
 

 
 

 

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. 
 

Set up the following checker sequences in the camera window checker sequence for the three 

cameras: 

 

Camera  1 Sequence 1 
 Circle 

Camera  2 Sequence 1 
 Square 

Sequence 2 
 Circle 

Sequence 3 
 Triangle 

Camera  3 Sequence 1 
 Square 

Sequence 2 
 Circle 

Sequence 3 
 Triangle 

From the object-specific checker sequences create 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, 
sequence 1 

Camera  2, 
sequence 1 

Camera  1, 
sequence 1 

Camera  2, 
sequence 3 

Camera  3, 
sequence 1 

Camera  3, 
sequence 2 

Camera  2, 
sequence 2 

Camera  3, 
sequence 3 

  Camera  3, 
sequence 2 
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The procedure shows how to create execution group 13 for inspection of object A. 

 

 
1.  Create  a new  application  

2.  Add  three  cameras  

3.  For  each camera set up the  corresponding  number  of checker 

sequences with checkers and with comments  
 

Next the checker sequences are compiled into execution groups according to the 

objects being checked. 

4.  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". 

5.  At the  top right  under  "Execution  Groups"  select   

The group list includes a new execution group which is assigned the lowest 

unused sequence number - that is, 13.  
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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 in the 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. 
 

For object A the execution group requires sequence 1 of camera 2 and sequence 

1 of camera 3. 

7.  At left  under  "Camera"  select  camera  2 

To now add sequences to the new execution group, first select the camera whose 

checker sequence you want to assign to the group.  
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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 is a . 

Sequences not yet used in any execution group are marked by a  . 
 

9.  Select   

 
or  

 
use drag  & drop  to  select  a sequence  from the left -hand  half  or the 

checker  sequence  and drag it into  the camera  window  

The selected sequence then appears in the execution group and is marked by a 

green arrow . At the  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 

 
6.6.3 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. 

 

You can use as many  sequences  as you like  from up to 12 cameras. 

However,  every  sequence can only  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  

 

 

 

1.  Execution  Groups  ­ Execution  Group  Controller  

The Execution Group Controller is displayed. 

2.  In  the  top left  half  of  the  window,  select  camera  1 
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3.  In  the  top  right  half  of  the  window,  select  execution  group  16  
 

4.  In  the  bottom left  half  of  the  window,  select  the  required  sequence  
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5.  Click   
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. At the 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. 
 

 

 

 
You can assign the sequence to the sequence group only if the sequence belongs to the same 

project as the sequence group. 
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6.6.4 Remove  a Sequence  from  a User -Defined  Execution  Group  

 

 
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  

 

Below, you see all sequences belonging to this execution group. 

3.  In  the  bottom  right  half  of  the  window,  select  "Camera  1,  Sequence  4"  
 

4.  Click   

A message appears, asking for confirmation. If  you select [Yes], the sequence will be  

removed from the execution group.  
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6.6.5 Delete  a User -Defined  Execution  Group  

 

 
1.  Execution  Group  ­ Execution  Group  Controller  

The execution group controller is displayed (e.g. Execution Group No.: 13; Object 

A). 
 

2.  In  the top right  half  of the execution  group controller,  select the 

execution  group you want  to delete  

3.  Click   

 

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.  
 

 

 

6.6.6 Change  an  Execution  Group  Number  or  Name  

 

 
1.  Execution  Group  ­ Execution  Group  Controller  

The Execution Group Controller is displayed. 

2.  With  the right  mouse  button, select the execution  group to which  you 

wish to assign a new number  
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The context-sensitive pop-up menu appears. 

3.  Select  "Change  Group  Number  ..."  

The following dialog box appears. 
 

4.  Enter  the  new  execution  group  number  

5.  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. 

6.  Click  [OK]  

 

You  can  change  the  name  of  an execution  group  any  time  by  

double -clicking  the  name  field,  entering  a new  name  and  confirming  with  

<Enter>.  

 
6.7  Reading  Images  

The reading of images varies depending on which camera type you are using: 

¶  For analog and Camera Link cameras, Vision Q.400 always grabs the images of all 

cameras connected to the system but only processes those 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  Speeds  Individually  

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 set in the camera properties or select a shutter speed for each 

camera of the execution group. 

If  all cameras should use the  same  shutter speed , set the 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. 

Dialog box "Shutter  Speed for  Execution Group Cameras" 

 

 

 

 

If  an execution  group is  triggered by an ifCase  formula,  there is  a sett  ing in 

the formula  editor  to define  whether  the cameras  used in  this  execution 

group should  grab a new image  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  set individually  for  the  cameras.  
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If  "Grab"  is not  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 acquisition 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: 
 

Submenus in the "Edit"  menu 

 

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. 
 

 

7.2.1 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. 

 

7.2.2 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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7.2.3 Paste  

With Edit  ­ Paste , you can re-insert an item that has previously been either copied or cut. 

 

Initially,  the pasted shape  of a checker  lies  exactly  on  top of the original 

checker.  Select  the center point  of  the shape, hold  down  the mouse  button 

and  drag it  to  the desired  location.  The  pasted checker  will  be added  to the 

end of the sequence.  

An item copied or cut will  remain in the buffer until you cut or copy another item. In other 

words, once cut or copied, you can re-insert the item repeatedly at other locations with Edit  

­ Paste . 

 

 

7.2.4 Delete  

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. 
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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): 
 

Submenus in 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. 

 

 

8.2.1 Cameras  

With View  ­ Cameras  you can switch on/off  the camera image(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 

. 

 

8.2.2 Camera  Image  

With View  ­ Image  ­ Live/Memory  or the <F9>  key, you can switch back and forth 

between memory and live image. You can also use the corresponding icons. 

¶ Live image  

¶ Memory image  
 

Select live 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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8.2.3 Sequence  

You find the following display options in the submenu Sequence . 
 

Submenus under "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  Width  you can make the longest entry in a 

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 columns available for  display 

 

Please note that  it  is not  possible  to hide  the column  "Name".  By default, 

the column  "ActiveX Name"  is hidden.  
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8.2.4 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 "Visibility" (see page 276) property page for each 

checker, object shape or indicator. 

Under View  ­ Checker...  you enter the camera-specific settings for the visibility  of checkers and 

indicators: 

 

 
Define visibi lity for  all checkers and indicators of a camera 

 

Parameter Explanation Condition 

Shapes  Switch checker shapes on/off  Only checkers 

Gray image processing 
results  

Show/hide gray image processing results Only checkers 

Processed  objects  Show/hide the objects computed in image 
processing and display in this way:  

¶ Filled: Processed objects are displayed in the 
color (see page 46) selected by the user. 

¶ Not filled: Processed objects are not filled, 
only the borders are visible. 

Only checkers 

Processing  results  Switch image processing results on/off  Only checkers 

Draw  indicators  Show/hide indicators Only indicators 

All  executed 

checkers/indicators  of  a 

camera  

All checkers and indicators of one camera 
processed during the last execution of the 
application are displayed. This includes checkers 
from ALL sequences which have been used for 
calculating the IfCase formula. 

Only if you are using IfCase 
formulas 

Only  the  checkers  /  
indicators of  the last 
executed  sequence  

Displays only the checkers and indicators of the 
sequence executed last when calculating the 
IfCase formula. 

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 processed objects 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 processed objects are filled or not filled does not 
change. 

Apply settings  to all 

cameras  
With this button  the settings of the current camera are applied to all other 
cameras. 

 

For  run mode  you can disable  display  of all  checkers, object  shapes and 

indicators  entirely.  To do so, activate the relevant "Graphic  Update" 

parameters  on the "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.  

 

8.2.5 Application  Layouts  

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

distinction is made between 

¶  layouts with non-application-specific settings which are used when no application, 

or no layout saved in the application, is loaded, and 

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

application. 

 

Name Layout type Which data are stored in 

it? 

Icons and commands in 

Vision Q.400 

User 
interface 
layout (see 
page 79) 

non-application-spe 
cific 

¶ Position and appearance of 
menu bar 

¶ Position and appearance of tool 
bars 

¶ Position and appearance of 
dockable windows 

Save with 

Load with 

Delete with  

System Settings ­ User Interface 
Layout ­ Save as/Load/Reset User 
Layout 

Start layout 
(see page 
176) 

application-specific ¶ Position and appearance of 
dockable windows 

¶ Position and size of camera 
windows 

Automatically configured and saved 
(see page 182) by Vision Q.400 
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Name Layout type Which data are stored in 

it? 

Icons and commands in 

Vision Q.400 

  ¶ Position and size of spreadsheet  

Setup mode 
layout (see 
page 176) 

application-specific ¶ Position and appearance of 
menu bar 

¶ Position and appearance of tool 
bars 

¶ Position and appearance of 
dockable windows 

¶ Position and size of camera 
windows 

¶ Position and size of spreadsheet 

Save with 

Load with 

Delete with  

View ­ Application Layouts ­ 
Save/Load/Delete Setup Mode Layout 

Run mode 
layout (see 
page 176) 

application-specific ¶ Position and appearance of 
menu bar 

¶ Position and appearance of tool 
bars 

¶ Position and appearance of 
dockable windows 

¶ Position and size of camera 
windows 

¶ Position and size of spreadsheet 

Save with 

Load with 

Delete with  

View ­ Application Layouts ­ 
Save/Load/Delete Setup Mode Layout 

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.4 00 

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: 

¶  In setup mode the start layout is generated from the layout of the user interface 

at the time the application was saved.  

¶  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 at the time setup 

mode was quit. 

 

Before  switching  to run  mode,  configure  the layout  so that you  can work 

with  it the 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  you do  not  then save  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 appearance of 
menu bar 

No Yes Yes 

Position and appearance of 
tool bars 

No Yes Yes 

Position and appearance of 
dockable windows 

Yes Yes Yes 

Position and size of camera 
windows 

Yes Yes Yes 

Position and size of 
spreadsheet 

Yes Yes Yes 

 

Saving  application  layouts  

The procedure describes how to create and save a run mode layout. 

 
 

 

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. 

2.  Adapt  window  position  and  size  

3.  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. 

4.  Save  your  finished  layout  with   

 

or  by  choosing  

 

View  ­ Application  Layouts  ­ Run  Mode  Layout  ­ Save  Layout  

5.  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. 
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1. Select   to load  the run  mode  layout  or   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. 

Automatic  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.  

 
 

 

1.  Application  ­ Properties  

2.  If  not  yet  visible,  select  "Run  Mode  Settings"  property  page  

3.  Under  "Layout  Switching"  activate  the  desired  parameter  
 

4.  Application  ­ Save 

 

¶ You can also activate the options  under  "Layout  Switching"  when  you 

did  not create the layout  concerned.  the layout  load  command  is 

ignored  when  you switch  modes,  and  a warning  is written to the error 

log  file.  

¶ If  you have not checked  the "Load setup mode  layout  when  leaving  run 

mode"  checkbox  or the layout  does not exist,  the start layout is  loaded 

when  you quit  run mode.  
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8.2.5.1  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). 
 

List of available standard tool  bars 

Hiding  tool  bars  

To hide unwanted tool bars: 

 

 

 

1.  Right -click  in  the free gray area  next  to or beneath  the menu  bar or a 

tool bar  

A pop-up menu appears containing the five tool bars. In this example  the 

"Layout" tool bar is to be hidden.  
 

2.  Left -click  to  select  "Layout"  

The selected tool bar is hidden and the pop-up menu closed. 
 

Showing  tool  bars  

To redisplay hidden or unintentionally closed tool bars: 
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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.  
 

2.  Left -click  to  select  "Application"  

The selected tool bar is redisplayed and the pop-up menu closed. 
 

 

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. 

 
 

 

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. 
 

The cursor shape changes to . 

2.  Click  and  hold  down  the  left  mouse  button  
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This detaches the tool bar from its anchorage. 

 

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  
 

The layout tool bar box can be moved at any time. 

 

¶ When  you  close  a tool  bar  box,  you  hide  the  tool  bar.  It  is  not  reset to 

its  original  position.  To redisplay  the  tool  bar,  right -click  in  the  gray 

area  where  the tool  bar  was  previously  positioned.  All  available  tool 

bars are displayed,  with  the currently  visible  ones indicated  by a check 

mark.  Select  the tool bar  you  want  to  redisplay  by  left -clicking  on it  and 

it reappears at  the position  it was  in before being  hidden.  

 
 

 
 

 
 

 

 

 

¶ You  can save the customized  user interface as your layout  and  load  it 

when  required.  You can also  save  different  layouts  with  more  or fewer 

tool bars  for  setup and  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.  

 

 

 

1.  Right -click  in  the free gray area  next  to or beneath  the menu  bar or a tool 

bar  

A pop-up menu appears containing the five tool bars. 
 

2.  Click  on  "Customize..."  

The following dialog box appears: 
 

3.  Click  on  [New]  
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The following dialog box appears: 

 

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.  
 

At the same time, a new, empty bar is displayed at the top underneath the 

standard tool bars. 
 

5.  In  the  "Customize"  window  select  the  "Commands"  tab  
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6.  Left -click  on  the  "  Start" icon  and  hold  the  mouse  button  down  
 

7.  Drag  the  icon  onto  the  empty  tool  bar  and  release  the  mouse  button  
 

8.  Drag  & drop  all  the  command  icons  you  want  to  use  onto  the  tool  bar  

9.  Click  on  [Close]  
 

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). 

10.  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. 

 

 

You  can save  the customized  user interface as your layout  and  load  it  when 

required.  You can  also  save different  layouts  with  more  or  fewer  t  ool bars 

for setup and  run mode  with  the application  (see page 182 )  and load  the 

relevant layout  automatically  on switching  mode  (see page 182 ).  

 

8.2.6 Spreadsheet  

With View  ­ Spreadsheet  or by clicking  you switch the spreadsheet window on/off.  

 

 

8.2.7 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 

¶ the whole application (all cameras, all sequences) or 

¶ a selected camera with its sequences or 

¶ 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: 

¶  Restrict (see page 44) the  spreadsheet display to the results of the selected 

sequence/execution group 

¶  Restrict (see page 44) the display in the "Objects for Data Transfer" window to 

the results of the selected sequence/execution group 

¶ Camera Window Switching (see page 44) 
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Spreadsheet Controller 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: 

¶  all cameras with sequence number 1 (corresponds to executing the application in 

run mode without execution  groups) 

¶ user-defined execution groups with one or more cameras and sequences 

The following rules apply for the display of checkers and formulas: 

¶  A checker result is displayed if its checker belongs to the entry selected in the 

spreadsheet controller. 

¶ A formula (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). 

¶  An IfCase formula is displayed if at least one result used in the formula belongs to 

the entry  selected in the spreadsheet controller. 
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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:  
 

¶ All Cameras, All Sequences (=  whole application) or 

¶  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: 

¶  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) 

¶  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) 

¶  any user-defined execution group which contains only one of the 

cameras or sequences 

¶  "Exec. grp. num. 0: 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 in the spreadsheet controller, the display changes. 

 

 

Bei Vision Q.400 [plus] enthält die Sequenz-Ergebnisanzeige zusätzlich eine 

Dropdown-Liste, mit deren Hilfe Sie ein Projekt auswählen können. Es 

werden dann nur noch die Kameras und die Sequenzen angezeigt, die zu 

diesem Projekt gehören. 

 

 

¶ 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 temporarily  display  them 

again  by clicking  on  the   icon  in  the Spreadsheet  Controller.  Then  

the   icon  is displayed  on the spreadsheet to the left of  the actually 

hidden  but temporarily  visible  rows.  
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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. 

 

 

 

1.  View ­ Spreadsheet Controller or  select   

The Spreadsheet Controller window opens up, or if already open is placed in the 

foreground. 
 

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 is to be restricted to all results of execution group 13. 
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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. 
 

 

¶ 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  to the  left  of  the actually 

hidden  but temporarily  visible  rows.  
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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. 

 

 

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. 

 

 

 
 

 

1.  View ­ Spreadsheet Controller or  select   

The Spreadsheet Controller window opens up, or if  already open is placed in the 

foreground. 

2.  Click  on  "All  Cameras,  All  Sequences"  
 

3.  Click   
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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. 
 

4.  Select  group  number  13  
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The window then only shows the results relating to the checkers from execution 

group 13. 
 

 

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. 

 
 

 

1.  View ­ Spreadsheet Controller or  select   

The Spreadsheet Controller window opens up, or if  already open is placed in the 

foreground. First the image of camera 1 is to be displayed. 
 

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. 
 

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. 
 

 
 
 
 
 

 
 

8.2.8 Spreadsheet  

 

Using View ­Spreadsheet or the icon  you can set whether the spreadsheet should be 

shown/hidden. 
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8.2.9 Execution  Group  Controller  

The Execution Group Controller (see page 156) lists all execution groups with their  assigned 

camera(s) and sequence(s). 
 

Execution Group Controller 

There are two categories of execution groups: 

¶  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 

¶  User-defined execution groups (see page 148) (group 13 to 255)  which you can 

create (see page 159) or expand (see page 163) yourself. 

 

8.2.10 Font  Viewer  

With View  ­ Font  Viewer  or by clicking  you switch the font viewer window on/off.  The 

font viewer is a tool for viewing and editing existing fonts. You can either 

¶ view or delete individual patterns, 

¶ view or delete all patterns for a label, or 

¶ 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. 

 

"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 on it in the  "Number of Patterns" list or by using the arrow buttons of the index 

counter  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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If  you have defined  an OCR checker  so that it  uses a font (see page 400 ), 

the classifier  is recalculated every time  you add or delete a pattern to  the 

font.  

Optimize  

Use this part of the window to optimize the font.  Under "Source" and "Target" select the 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 OCR checker and use [Set Font]  to assign the 

optimized font to the checker.  

 

 

8.2.11 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. 
 

Error logging window 

 

Column Explanation 

Count  Running numbers for errors 

Time  Date and Time 

Level  Error types: Warning/fatal  error 

Warning: e.g. dependency error 

Fatal error:  e.g. hardware defect 

Class Where in 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\QVITEC\Vision Q.400 

<Q.400_VersionNumber>).  

 

¶ The content of the file  "error.txt" is  deleted  with every start of the 

program.  If  you need the contents of this  file,  you should  rename  the 

file  prior to starting Vision  Q.400  again.  

¶ If  you  need  support, copy  the  file  "error.txt".  Print  out the file  and  fax it 

to Q.VITEC  together  with  the  form  for  user  feedback  (see  page  565 ).  

¶ 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.  

 

8.2.12 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 

The table shows the inspection times of the last application as well as the fastest and the 

slowest inspection time from all inspections:  

¶ Grabbing of images 

¶ Execution of all checker sequences 

¶ Spreadsheet 

¶ Data output 

¶ Last update 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 inspection cycle and the time when the last image has 
been grabbed 

Process  image  Time between the end of image grabbing and the end of executing all checker 
sequences 

Inspection  Total duration of an inspection cycle 

Scans  per 
second  

Number of complete inspection cycles that can be executed per second. If  an inspection 
cycle takes longer 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 last image 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.) 

 

 

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. 

 

¶ Only  use  the time  displayed  under  "Inspection"  if you  need to know  the 

total  duration.  As a rule,  the time  under  "Inspection"  is lower  than the 

sum  of the times  in  the other rows,  but  never  higher,  because Vision  

Q.400  executes  the  inspection  tasks  as parallel  as possible.  

¶ If you are using  IfCase  formulas  retrospectively  to start an execution  

group,  the execution  time  for the execution  group will  be displayed  in  

the row "Process Spreadsheet".  

¶ The simulation  version of Vision  Q.400  does not use cameras,  but loads 

the images  as a file.  Consequently,  the times  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 how long  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.  

¶ 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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8.2.13 Parallel  Interface  Monitor  

With the command System Settings  ­ Interfaces  ­ Parallel  Interface  Monitor  or 

View  ­ Parallel  Interface  Monitor  or the icon , you can monitor the line states of the 

parallel interface  and the communication with a remote station 

¶ in run mode and 

¶ make changes in setup mode for testing purposes. 

Parallel interface monitor  (with digital  I/O  board ANPC 850V3D) 

For each input and output signal, the monitor displays the pin number where the signal will 

be output or received 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). 
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¶ The display  is updated  with  every  change  of  a signal.  

¶ We recommend  switching  off the parallel  interface monitor  when you 

are in run mode.  Otherwise,  it may  affect the time  response  of the 

system negatively.  

¶ 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).  

¶ 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].  

 

8.2.14 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 

Row number. The 
last entry is 
marked in black. 

Point in time when the 
signals and/or data 
were sent or received 

Signals and/or 
data received 

Signals 
and/or data 
sent 

OK = Data transfer  was 
successful 

NG = Error during data 
transfer. Please check the 
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 characters that have been sent or received. Please note that 
the separators (see page 498) for sent data are user-definable. Non-printable characters 
such as "\ t"  cannot be displayed correctly on the monitor,  but will be sent as a normal 
character string. 

Parallel ¶ Data: the bit pattern that has been sent or received 

¶ Signals: Signal name 

ADS ¶ Data: <Name of the connection>::<'name  of the TWINCAT variable>:  Value 

¶ Signals: <Name of the connection>::<'name  of the TWINCAT variable for the signal>: 
Value 

Camera You can see whether the camera's trigger signal to start  the application has been accepted or 
ignored. 

The following parameters are available: 

 

Option Description 

Monitor 

<interface>  
Select the interface whose data communication is to be displayed: Ethernet, serial, parallel, or 
camera. 

Lock update When you activate this option, no new entries are displayed, even if Vision Q.400 has sent or 
received signals and/or data. 

Activate this option if you want to review old entries in the table without  having older entries 
overwritten  by newer ones. 

Sorted by time As the 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:  

 

¶ Only  in  run  mode  does Vision  Q.400  send and  receive signals  and/or 

data. While  you are still  in  setup mode  (icon   is active)  the table will 

not be updated  with  new  signals  and/or  data. If  the  system is in  setup 

mode,  you  see a red 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  is restarted, i.e. the 
table is empty  again.  

¶ 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).  

¶ If  the data transferred or received are too long  to fit  in  the table,  click 

into  the cell  with  the left mouse  button. In  this  case, the data will  be 

displayed  as a tool tip.  

¶ If  the camera  is monitored,  only  the start signal  from the camera  that 

has triggered the execution  of the application  will  be displayed.  

 

8.2.15 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 camera image is larger than the window, such as because you have 

used a zoom function (see page 38), a red 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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Camera bar 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 

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. 

 

 

8.2.16 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 at the 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  a number  by way of  the list  box  and 

open them with "Open Selected Application".  

 

8.2.17 Log Execution  

With View  ­ Log  Execution  or by clicking  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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Example of an execution log 

The following options are available: 

 

Option Functionality 

Do not log in run mode The log 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 sequence numbers are also displayed. That is helpful 
when you are working with IfCase formulas. 

 

 

8.2.18 Status Bar  

With View  ­ Status Bar , you can choose whether to switch on/off  (see page 32) the status 

bar (see page 37). 

 

 
8.2.19 System  Health  State  

Use View  ­ System  Health  State  to display the following system parameters: 

¶ fan speed, 

¶ system temperature, 

¶ CPU temperature, 

¶ IDE temperature, and 

¶ 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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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: 

Å 8-bit grayscale images 

Å 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. 

Å 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: 

¶ GigE Vision cameras, where digital image data is further processed in the PC via an 

Ethernet interface. 

      Vision Q.400 does not support GigE Vision line scan cameras.  

¶ Camera Link cameras, where digital image data is processed in a PC via a frame grabber 

using a Camera Link (see page 208) interface. 

¶ 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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¶ 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  to a 

gray -value camera and vice versa.  

¶ Gray -value  cameras  can only  replace  gray -value  cameras, and color cameras 

can only replace color cameras . 

 

 

9.1.1 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.  

 

Vision Q.400 does not support GigE Vision line scan cameras.  

 

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.  

 

 

9.1.2 Standard  ñGigE Visionò 

 

The "GigE 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 GigE 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: 

Å readily available and well-known infrastructure  

Å support of the GenICam standard via plug and play 

Å sufficient bandwidth for most current camera designs  

Å cable lengths of up to 100 meters without additional hardware, can be extended almost 

as desired with switches. 

Å practically unlimited number of cameras that can be used in the system  

Å wide range of network topologies for setting up specific systems  

Å 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: 

 

Å GVCP (GigE Vision Control Protocol) carries the communication for controlling the camera, 

in particular reading and writing camera registers.  

Å GVSP (GigE Vision Streaming Protocol) carries the image data that the camera provides. 

Å 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 GenICam standard.  

 

 

 

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 expert in 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.  

 

 

9.1.3 Standard  "GenICam"  

 

The GenICam standard was published in 2006 by the EMVA (European Machine Vision 

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. 

GenICam is independent of the technology of the communication layer (also called transport 

layer). In addition to GigE Vision, GenICam can also be implemented with USB, Camera Link and 

other interfaces. GenICam consists of three main modules: 

Å GenApi, 

Å SFNC and 

Å GenTL. 

 

GenApi  

GenApi (short for GenICam 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 

SFNC (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 u sers 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 GenICam 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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For more information, visit www.genicam .org  

 

 

9.1.4 Required  GigE Vision parameters   

 

In order for a camera to be used in Vision Q.400, it must also meet the following conditions:  

Å The camera must be a matrix camera. 

Å The camera must support the GenICam parameter "TriggerSelector" with at least one of 

the parameter values "FrameStart", "FrameStartBurst", "AcquisitionStart" or 

"ExposureStart" to start image recording.  

Å Image recording must be able to be triggered by software (GenICam parameter 

"TriggerSource"="Software").  

Å The camera must either use a fixed IP address or it must be able to obtain its IP address 

from a DHCP server (GenICam parameter 

"GevSupportedIPConfigurationPersistentIP"="1" or 

"GevSupportedIPConfigurationDHCP"="1").  

 

¶ If the camera supports the GenICam parameter "TriggerMode" and its 

parameter value "On", it is always switched to trigger mode. This behavior 

cannot be switched off.  

¶ A unique identifier should be able to be set for the camera (GenICam parameter 

"DeviceUserId"). If the GeniCam parameter "DeviceUserId" 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.  

¶ In order to be able to set a shutter speed for the camera, it must support one of 

the GenICam parameters "ExposureMode", "ExposureTime" or 

"ExposureTimeAbs". The "ExposureMode" parameter must also support the 

value "Timed".  

 

¶ If one of these conditions is not met, you cannot use the camera in Vision Q.400. 

The camera will then be listed in the property page ñSystem Settings->Vision 

Q.400 Settings ->GigE Vision Camerasò under [Unusable Cameras]. 

http://www.genicam/
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¶ 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.  

¶ The limitations for cameras not supported by Vision Q.400 as standard can be 

resolved using the ñFunctionalitiesò mentioned above, provided that a 

functionality can be implemented using the GigE Vision parameters supported by 

a camera. For more details, pl ease contact your technical support.  

¶ 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.  

 

 

9.1.4.1  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 so-called 

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.  

 

 

¶ You  can  define  an  individual  camera  type  for  every  camera.  

¶ For  information  on how  to  connect  the flash please  refer to  the 

hardware manual  of your Imagechecker.  

 

For Camera Link cameras, the following submenus apply: 
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"Camera" menu:  submenus 

 

For  Camera  Link  color  cameras  refer to the information  in  the chapter on 

GigE Vision  cameras.  

 

 

9.1.4.3  Camera  Link   

Camera Link is the proprietary name of a standard interface used to transfer image data 

from digital  cameras to frame grabbers. In Camera Link interfaces, cameras, cables, and 

frame grabbers are designed specifically for the  Camera Link transmission protocol. 

Camera Link was established in 2000 by the Automated Imaging Association (AIA) as an 

international standard for industrial image processing. 

 

 

 

9.1.4.4  Camera  Link  configuration  

The following configuration variants of Camera Link cameras and frame grabbers are 

available: 

¶ Base 

¶ Medium 

¶ Full 

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: 

¶ the data transfer speed, which increases from "Base" to "Full." 

¶ the required number of connections to a Camera Link 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: 

¶ Base: up to two (with  camera type "Base") 

¶ 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 

configuration 

Data throughput 

Base Up to 243MB/s; theoretically, up to 132 images/s with 1600x1200 pixels and 
8- bit gray scale; in practice, this depends on the camera used 

Medium  Up to 486MB/s; 264 image/s with 1600x1200 pixels; 8-bit 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 can be transmitted via parallel streams (taps). 

Bit  width  per  pixel  between 8 and 16 bits 

Connector  MDR-26 connector (Standard CL) or HDR-26 connector (MiniCL) 

Cable  length  generally up to 10m 

 
9.1.5 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-

GO2400M" in the GigE Vision version, for example, Vision Q.400 creates a 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:  

 

 

 

 

3. Select the cameras you want to use as virtual cameras, 

 

 

 

and assign them the camera type and image size you want to use. 

 

 

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:  

 

 

 

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:  

 

 

 

2. Click the "Delete virtual camera" button.  

3. If you have selected a purely virtual camera,  
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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.  

 

 

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: 

 

 

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. 

 

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  
 

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.  

 

 

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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9.1.6 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: 

 

 

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 "CameraIniFiles" 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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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.  

 

 

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. 

 

 

9.2.1 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 

¶ the hardware configuration you are using, 

¶ the number of frame grabbers you are using, or 

¶ whether you create a new application or add cameras to an existing application. 

 

 

 
9.2.1.1  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 list the cameras to be used in  the application . The position of a 
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camera in the list represents the camera number of the camera within the application. If  an 

entry in the 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 
application 

Drag & drop a camera from the list on the left to any position in the list on the right. 
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. 

Change the camera 
number 

Drag & drop the camera to a different  position in the right list 

Remove camera Select camera and then select button [Remove] 

 

 
¶ You can only  use  a camera  in an application  if  you have assigned  the 

camera an identifier  that is unique  within  the application.  If the 

identifier  is not unique,  a warning  message  appears and you need to 

change  the identifier  (see page  63 )  in order to 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.  

 

Description  of  the  tables  in  the  dialog  box  
 

Column title Description 

Number The cameras are numbered consecutively in the order Vision Q.400 finds them. As this order 
depends on the current  network properties, the number of each camera may differ from one 
program start to the next. That means that one and the same camera may have different 
numbers in consecutive programstarts. 

To the left of the camera number you see a camera icon. Cameras that 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 cameras in Vision Q.400 (see page 60). 

IP address Note:  This column is not displayed in the simulation version. Contains the camera's IP 
address (see page 64) that  can be provided by DHCP server or entered manually. 
Alternatively, you can assign an IP address with the option "Force camera into subnet". 

Identifier  The camera identifier is necessary for unambiguous identification of a camera as it is not 
possible to identify GigE Vision cameras by their number or their IP address. 

Type Displays the camera type. You can change the camera type in the simulation version (see 
page 63). 

Resolution Displays the resolution of the camera. You can change the resolution in the simulation 
version (see page 63). 

The procedure for creating new application and expanding existing applications is the same. 
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1.  Drag  & drop a camera  from  the list  on the left  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. 
 

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. 

 

 

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 GigE 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. 

  

¶ The exact appearance of the Camera dialog box depends on how many frame 

grabbers you are using.  

¶ 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.  

¶ 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.  

¶ 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].  

¶ 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. 

 

9.2.1.4  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.CAM interface Camera Link 

GigE-Vision  Ja Nein 

Q.CAM interface 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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Å If you select "Yes" to replace the camera interface, the following happens: 

Å Vision Q.400 automatically saves the original application under a new name. This name 

follows the pattern: <original name>_BCR.nav  

Å 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]  

 

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. 

Å 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.  

 

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 . 

 

¶ 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.  

¶ 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).  

¶ 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.  

¶ 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.  

¶ 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.  

 

 

 
9.2.1.5  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: 
 

 

 

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: 
 

 

 

1.  Camera  ­ Add  /  Remove  

2.  To remove  one or more  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. 
 

 

9.2.2 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 
Link 

Q.CAM interface GigE Vision 

Camera (see page 229)  
P 

 
P 

 
P 

Camera settings (see page 233)  
P 

 
P 

 
P 

Advanced settings (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 

  

Camera Image (see page 239)  
P 

 
P 

 
P 

 

Ensure  that  the  camera  settings  are  compatible  with  the  settings  for  Vision  

Q.400.  For  a list  of potential errors involving  hardware/software  settings, 

please  refer to  Ensuring  Hardware/Software  Compatibility  (see  page  222 ).  

 

9.2.2.1  Ensuring  Hardware/Software  Compatibility  

 

¶ The hardware  settings on your camera  and the software settings  in 

Vision  Q.400 must  be in agreement.  

¶ 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 
capture  

 The "Timeout" value on the property page 
"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 camera is not connected properly.  

The camera image  is 
black  

The camera is not connected properly. 

The camera aperture is closed. 

The shutter speed is too short.  Change the 
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 connected to the 
camera (e.g. switches), do not 
follow the recommendations given 
in the document "GigE_Hints". 
Please note that the value for "Max 
Camera Packet Size" from the 
property page "Advanced Settings" is 
calculated from the settings. The 
value should not be smaller than 
9000 (Byte). 

¶ Switches and/or cables do not 
conform to the recommendations in 
the document "GigE_Hints" . 

Make sure that the values for "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 
Q.400.  

Camera is not connected correctly.  

Camera produces a 
black image  

Camera is connected correctly. The shutter speed setting is too short. 
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 
all camera types 

Displays the camera type you have selected. 

Image size in pixels Displays the camera image size in pixels (width x height).  

Cable type required all camera types 
except Q.CAM 

Displays the type of cable required for the selected camera 
type. 

Mode all camera types Displays the camera's current grabbing mode. 

Camera Link information Camera Link only Displays the current Camera Link configuration. 

Identifier  only GigE Vision and 
Q.CAM 

Identifier  of the camera (see page 63) 

IP address  

 
GigE Vision only 

IP address of the camera (see page 64) 

Subnet mask Subnet mask of the camera (see page 64) 

Network connection Name of the network connection where the camera is 
connected. 

Write parameters to file  
 
 

 
only GigE Vision and 
Q.CAM 

Use the button [Write  Parameters to File] to save the 
parameters of a GigE Vision or Q.CAM camera in a file. 
There are two file formats  available: 

¶ TXT file with the current  parameter values and 
permissible value ranges 

¶ XML file with a description of the camera parameters as 
it is stored in the camera 

Note: Q.CAM may, but do not have to make this option 
available. 

Generate camera description  Note: Q.CAM may, but do not have to make this option 
available. 

This button only appears in the full version of Vision Q.400 
for Q.CAM and GigE Vision cameras that are not supported 
by default. In order for Vision Q.400 to be able to use such 
cameras in the simulation version of Vision Q.400, you 
need a 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 

ĂFgalCameras_SimulQCAM.ini", respectively, with the 
required camera properties will be created in 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.ini. bck" and 

ĂFgalCameras_SimulQCAM.ini.bck", respectively. Then the 
new entries will be appended to the existing file. To use 
the camera in the simulation version of Vision Q.400, you 
need to copy the generated files 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: 

¶  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.  

 

¶ 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 until  you  restart Vision  Q.400.  That  means 

that after a restart Vision  Q.400  ignores  the image  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  different image  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.  

 

9.2.2.3  Image  Format  

On the property page "Image format",  both "Full frame mode" and "Partial scan mode" are 

available. 

 

Grab mode Description 

Full  image 
mode  

The image comprises the maximal view range of the camera (default setting).  

Partial  scan 
mode  

The image comprises only a section of the camera's field of view. The camera transfers only 
the specified number of lines to the image memory. The partial scan is performed in the 
camera and determines the volume of the image file that is to be transferred to the frame 
grabber. 
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Camera Link and GigE Vision cameras use different  "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: 

 

 

 
1.  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.  

2.  Enter  start  coordinates  of  the  image  area  

3.  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 können aber nur dann definiert 

werden, wenn der entsprechende Q.CAM-Kamera-Typ sie unterstützt.  

 

Camera  Link  

To set the image capture mode, please proceed as follows: 

 
 

 

1.  Select  mode  

Full image: mode: The entire image area is transmitted.  

Partial scan mode:  Only one or two sections of the field of view ï that is, only the 

specified image rows ï are transmitted.  

 

2.  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 areas ï that is, the respective pairs of start and end 

rows ï 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. 

 
 

 
9.2.2.4  Camera  settings  

The "Camera Settings" property page displays the settings options for the  currently selected 

camera type. 

 

Option Description 

Shutter speed Sets the shutter speed for the camera. 

 
Timeout 

To limit  the image acquisition time, choose "Timeout" and enter the time limit (in seconds) in 
the input field at the right.  When the timeout has been exceeded, the image capture is 
canceled. The following warning appears: "A timeout has occurred during image acquisition." 

Infinite  Wait 
To enable unlimited  image acquisition time, choose "Infinite  Wait". Image acquisition will 
continue until  you have chosen [Cancel Grab]. 

 
Send flash signal 

When this option "Send flash signal" is activated (default setting =  OFF), Vision Q.400 sends a 
signal to the connected flash. You can 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 Flash signal is sent with no delay. 

Camera with delay function Camera shutter is triggered after a delay. 

Flash is delayed Flash signal is sent with a delay. 

Delay time (µs) <Number>  Enter the delay in µs. 

 

¶ 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).  

¶ For the Q.CAM interface, the corresponding Q.CAM camera type must 

support the output of the flash signal.  

¶ 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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9.2.2.5  Advanced  settings  

Depending on whether you are using Camera Link, GigE Vision or Q.CAM cameras, the 

"Advanced settings" page contains different parameters.  

 

GigE 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.  

External trigger active Rising edge 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 
size [Byte]  

Cannot be edited Determines the size of image data packets that the camera 
sends to Vision Q.400. Vision Q.400 sets the highest possible 
value internally. The value cannot be edited. For further 

information see the document "GigE_Issues.pdf". 

Interpacket delay 
[Byte]  

<Number>  Time that elapses between two packets of image data sent by 
the camera. The delay is output in  byte. One byte corresponds 
to 8 nanoseconds. 

The recommended value is calculated by the following 
formula:  

((Max. camera packet size +  12) *  (Number of cameras per 
network connection - 1)) + 12.  

For further  information see the 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 
[ms]  

<Number>  During image capture, the camera usually sends the first 
image data packet as soon as possible to Vision Q.400. If  
the "Transmission delay" is bigger than 0, the sending of 
the first image data packet to Vision Q.400 will be delayed 

by this time.  

If several cameras share one network connection, you can use 
the parameter "Transmission delay" to schedule the data 
transmission from each camera to Vision Q.400. 
For further  information see the document "GigE_Issues.pdf". 
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Heartbeat Timeout 
[ms]  

<Number>  Rate in which the connected camera checks whether Vision 

Q.400 still answers its requests. If  Vision Q.400 does not 
respond, the camera terminates the connection with Vision 

Q.400. The camera cannot be accessed by Vision Q.400 
anymore. If  Vision Q.400 tries to communicate with the 
camera, the error message "device lost" is returned. In this 
case, you need to close and restart Vision Q.400. 

 

¶ For  GigE Vision  cameras, the advanced settings are usually  only 

available  for cameras  that are  supported by Vision  Q.400  by default 

(see page 209 ).  

¶ In  the simulation  version, the parameters  under  "Transport  Layer" are 

write -protected and cannot be changed.  When  you create an 

application  with  the simulation  version,  all  parameters  under 

"Transport  Layer" will  be set to the default  values and  the parameter 

"Max.  Camera  Packet Size" will  be set to the smallest  possible  value 

(576).  

Q.CAM interface  

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. 

Whether this option is available depends on the 

Q.CAM camera type. 

External trigger 
active 

Depends on the Q.CAM camera 
type. 

This option is only available if the  Q.CAM camera 
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 Depends on the Q.CAM camera 
type. 

This option is only available if the Q.CAM camera type 
supports the flash trigger and additional settings are 
necessary. 

Additional 
parameters 

Depends on the Q.CAM camera 
type. 

Whether this option is available depends on the 
Q.CAM camera type. 

 

 

 
 

 

Please  refer to the  description  of a camera  type  to find  out which 

parameter  with  which  settings support  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  Input 0 - 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 0 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 ï 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 ï 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 (µs)  

 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 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".  
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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 ñLink Frame Rateò is set to NO. Maximum 
number of images that can be recorded per second. 

 

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 
camera type and is output in 100 levels. The 
black level allows to add a relative value to 
the gray value each pixel originally had. 

With cameras supported by Vision Q.400 by 
default, the original gray value will not be 
changed when the black level is 0. With a 
black level of 100, 16 gray value levels will 
be added. 

Gain  Multiplies every pixel with a multiplication 
coefficient. 

With cameras supported by Vision Q.400 by 
default, the amplification can be entered in 
levels from 0 to 20DB. This means that 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.CAM-Kamera-Typ sie unterstützt.  

 

Camera  Link  

The following options are available: 

 

Option Description Permissible 
value  range  

Offset Adds a value to each pixel. Regulates image brightness. -255 ï 255 
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Gain Multiplies every pixel with a multiplication coefficient. Regulates 
image contrast. 

0 ï 20 

Gamma Gamma correction: 

¶ Gamma =1:  All pixels remain unchanged 

¶ Gamma <1:  Darker pixels are dampened more strongly than 
lighter ones. 

¶ Gamma >1: Darker pixels are amplified more strongly than 
lighter ones. 

0 ï 10 

Invert  gray values Inversion of black and white as well as the gray values in between. - 

Reset to default values Offset, gain, gamma, and gray-value inversion are reset to their 
default values. 

- 

 

 
Effect  of  offset  

 
Offset =  0 (default) 

146 + 0 = 146  

63 +  0 =  63 

Offset =  -128 

 
146 +  (-128) =  18 

63 +  (-128) =  0 

Offset =  -255 

 
146+ (-255) =  0 

63 +  (-255) =  0 

Offset =  100 

(see notes) 

146 +  100 =  246 

63 +  100 =  163 

Offset =  255 

(see notes) 

146 +  255 =  255 

63 +  255 =  255 
 

 

 

 

 

 

 

 

 

 

 

Effect  of  gain  

 
Gain =  1 

(default)  

146 *  1 =  146 

63 *  1 =  63 

Gain =  0.5 

 
146 *  0,5 =  73 

63 *  0,5 =  32 

Gain =  0 

 
146 *  0 =  0 

63 *  0 =  0 

Gain =  2.5 

(see notes) 

146 *  2,5 =  255 

63 *  2,5 =  158 

Gain = 5 

(see notes) 

146 *  5 =  255 

63 *  5 =  255 
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Effect  of  gamma  

 
Gamma =  1 (default)  Gamma =  0.7 Gamma =  2 

 

 

  

 

¶ The gray  value  range  is from 0 to 255.  When  the value  exceeds  255, 

saturation is reached.  

¶ As the image  processing  algorithms  described above  are  executed on 

the frame  grabber,  the results may  differ  in  the simulation  version.  

 

 

9.2.2.7  Frame  Grabber  

The property page "Frame Grabber" displays information about the frame grabber. It is 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. 

 

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  to the  folder  in  which the  application  is saved. 

Refer  to the example  to find  out  in  which  order  the folders  are being 

searched.  The  absolute  path  name  currently  being  used  is displayed  as a 

tool tip.  

 
 

 

 
Application location: C:\Program Files\QVITEC\Applications 

Location of Vision Q.400 simulation version: C:\Program Files\QVITEC\Vision Q.400 

Demo <Q.400_VersionNumber> 

The entry "memorychip1.bmp" in the field "Image  of current application"  means that 

the file "memorychip1.bmp" will be searched in this order in the following folders: 

1. C:\Program Files\QVITEC\Applications 

2. C:\Program Files\QVITEC\Applications\Images 

3. C:\Program Files\QVITEC\Vision Q.400 Demo <Q.400_VersionNumber> 

4. C:\Program Files\QVITEC\Vision 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 , 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 camera image. 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. 

 

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 , 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. 

 

¶ When  you select a new file,  the new  image  is only  displayed  after the 

next  grab image  command  (press <F7>  to  grab  and  process an image  

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.  

¶ If a file  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.  

¶ If no file  name  is entered  under "Image  of Current Application",  the file 

entered under  "Vision  Q.400  Default  Camera  Image"  is used.  

¶ If the file  under "Vision  Q.400  Default  Camera  Image"  does not exist,  a 

black image  is output labeled  "Error".  
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¶ Please note that  the file  name  entered under "Vision  Q.400  Default 

Camera  Image"  is not stored in the 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  on the execution  computer  under  "Vision  Q.400  Default 

Camera  Image"  is used for the camera.  

 

9.2.3 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. 

 

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.  

 

9.2.4 Process  Loaded  Image  

With Camera  ­ Process  Loaded  Image  or by clicking  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. 

 

 

9.2.5 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 

just to  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 

<Ctrl>  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 "Camera Image" (Camera  ­ Properties...).  
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¶ If you press the <Ctrl> key and the <Shift> key at the same time, the 

<Ctrl> key has higher priority.  

¶ To load  a bitmap  image,  you need to switch the display  to  memory 

image  with  View ­ Image ­ Memory. You  cannot  load  an  image  in live 

mode.  

¶ Loading  an image  will  activate lock grabbing  (i.e. the function  usually 

executed by clicking  ). This  way the loaded  image  will  not be 

overwritten by the new camera image.  However,  lock grabbing  will  not 

be activated  when  you drag  & drop  a bitmap  from  the  Windows 

Explorer.  

¶ 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.  

¶ Note  that  file  formats  such  as .PNG or .JPG  contain compressed  image 

data which  may  produce  unexpected  results  during  analysis.  

¶ If you load a 16 -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.  

 

 

9.2.6 Save image  

With Camera  ­ Save Image  or by clicking  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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Enter description of the  image to  be saved 

 

¶ If  you press the  left  <Shift>  button when  you select "Save  image",  the 

dialog  for entering  a comment  will  not be displayed.  

¶ In  the dialog  box "Save image  as", check whether the field  "File  name" 

contains  a file  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", 

"Gray14" 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.  

 

9.2.7 Save Image  with  Overlay  

Use the command Camera  ­ Save  Image  with  Overlay...  to save the current image on 

the monitor including all the checker shapes, indicators, and results displayed. The following 

file formats are available: .BMP and .JPG. 

 

¶ 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  a file  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. "Overlay_Ima  ge0.bmp.jpg".  
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9.2.8 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. 

 
9.2.9 Slice  Level  

This function is only available for black-and-white cameras. 

With Camera  ­ Slice  Level  or by clicking  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: 

¶ Manually by clicking and moving the slider's triangles 

¶ Automatically via the button [Automatic]  

 

9.2.10 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. 
 

 

9.2.11 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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¶  For GigE Vision and Q.CAM-Interface 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 type. 

 
 

 
 

 

 
 

 

¶ 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. 

¶ Check the camera settings (see page 223). 

¶  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 saves the application under the original name. Now the new camera 

types are supported. 

5. Vision Q.400 is closed automatically 

Start the program again.  

 

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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It  is  possible  to change  the camera  type  in  the dialog  "'Add/Remove 

camera(s)".  

 

9.2.12 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 disp layed 

NG image. When you then switch back to run mode, the first or last NG image is displayed, 

depending on the setting. 

 

 
 

 

This  command  is also  available  by  way  of  the  pop -up  menu  in  the  image.  

 

9.2.13 Cancel  Grab  

With Camera ­ Cancel  Grab you can cancel an image capture that has already been started. 
 

It  is  not  possible  to  cancel  grabbing  for  analog  cameras.  
 

 

9.2.14 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).  

 

 

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 

¶ work directly on an image area or 

¶ 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 an image, 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: 
 

System of coordinates in Vision Q.400 
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10.1.1 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 
different  checkers to form an inspection 
area 

Morphological filter 

Object filters 

Quantity operations 

Usage  Calculation of 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-value filter Morphological filter 

Object filters 

Usage  Presence check 

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-value filter 

Morphological filter  

Object filters 

Usage  Fast measurement 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  Measurement of length/distance 

Angle measurement 

Coplanarity check 

Surface inspection 

Fractured edges 

 

Example  Distances/orientation and coplanarity of 
the plug pins = OK 

 

Scratches in the surface, fractured edges 
=  NG 
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Edge Detection Gray Value Projection (ED_GP) 

Algorithm  Gray Value (accurate to sub-pixel level, 
based on gray value projection)  

Noise reduction 

Smoothing size 

Direction-sensitive 

Usage  Very fast measurement of 
length/distance of edges and edge pairs 

 

Example  Distances/orientation of the plug pins = 
OK 

 

 

Edge measurement within a ring 
segment 

 

 

 

Difference (DI) 

Algorithm  Image pattern  subtraction 

Pattern matching (with  subpixel 

accuracy) 

Gray-value differential 

Binary object detection 

Morphological filter 

Object filters 

Sorting 

Usage  Print check 

Punch check 

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 

Morphological filter 

Object filters 

Sorting 

Usage  Object count 

Position check 

Roundness check 

Presence check 

Thickness check 

 

Example  Bending radius and center position =  OK 
 

 

Checking minimal and maximal 
thickness of joint ring = NG  

 

Check position (angle, X- and 
Y-coordinate) of 9 objects 

 

Checking white squares in a dark grid 
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Contour Matching (CM) 

Algorithm  Contour-based pattern matching  

Usage  Presence check 

Counting of objects 

Very stable position and orientation 
recognition 

 

Example  Position and rotation detection when 

¶ object sizes vary 

¶ the illumination is likely to change 

 

 

¶ objects can be hidden or covered 
partially 

 

 

 

Cross Correlation Matching (CCM) 

Algorithm  Correlation-based pattern matching  

Usage  Presence check 

Counting of objects 

Very stable position and orientation 
recognition 

 

Example  Position and rotation detection when 

¶ Objects which vary in shape and 
texture 

¶ Objects in fuzzy images (contours 
get blurred in fuzzy images) 

¶ the illumination is likely to change 

 

 

Optical Character Recognition (OCR) 

Algorithm  Segmentation by binary and size data 

Classifier, gray-value and binary 
properties 

Gray-value filter 

Morphological filter 

Object filters 

Sorting 

Usage  Read and verify:  

¶ Plain writing 

¶ Laser print 

Object recognition 
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Optical Character Recognition (OCR) 

Example  Laser print on a box =  OK 
 

 

Read ID code of an IC 

Distinguish labels 

 

 

 

Code Reader (CR) 

Algorithm  Detect and read 1D and 2D codes 
 

 

Usage  Reading labels or codes to identify parts 

Example  Read data matrix code ECC200 or bar 
code Code 39 

 

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: 

¶ Point-to-point distance 

¶ Point-to-line distance 

¶ Intersection of two lines 

¶ Angle between two lines 

 

 

Usage  Measure punched parts 

Measure modules and components 

Example  Measure tooth flanks 

 

Indicator 

Usage  Presentation of inspection results: 

¶ Display of check values 

¶ Display of lines, rectangles, ellipses, 
circles,... 

¶ Display of bitmaps 

¶ Display of judgment results 

 

 
10.1.2 Gray -Value  and  Binary  Checker  

With checkers that work directly on the image, we distinguish between color, gray -value, and binary 

checkers. 

¶ Color checkers work on the original color image. 

¶  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. 

¶  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 cross-relation 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. 

 

10.1.3 Template  

On this page, you may enter templates (image sections) needed as a reference for checkers. 
 

 

10.1.4 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  in the column "Slice 

Level" for the  corresponding checker-type 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". 

 

¶ If a checker  depends  on a position  and rotation adjustment,  the 

customized  slice  level  applies  to the adjusted  shape.  If  you want the 

slice  level to apply  to the original  shape,  you need  to delete  the 

dependency  of the position  and rotation adjustment  before setting the 

customized  slice  level.  After determining  the slice level,  re - create the 

dependency  relationship.  

¶ If a checker  depends  on an exposure  adjustment,  this is  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  
 

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. 
 

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. It is 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. 
 

Dynamic thresholding 

Apart from the two slice levels the dynamic thresholding needs to additional parameters. 

¶ Filter size 

¶ 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. 

 
 

 

 

If  the figure is about 10 pixels wide, the filter  width should be at least 21 pixels wide. 
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¶ 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.  

¶ 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.  

¶ 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. 

 

10.1.5 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:  

¶ Checker type, 

¶ Camera number, and 

¶ 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: 
 

Explanation of checker label 
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Element 

type 

Name Abbreviation Icon 

Checker Exposure adjustment EA 
 

 

Position adjustment PA 
 

 
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 
 

 

Feature extraction FE 
 

 

Edge detection binary ED_B 
 

 

Edge detection gray value ED_G 
 

 

Difference checker DI 
 

 

Contour matching CM 
 

 

Optical character recognition OCR 
 

 

Code reader CR 
 

 

Geometry point-line G_PL 
 

 

Geometry point-point G_PP 
 

 

Geometry line-line G_LL 
 

 

Object shape Object shape OS 
 

Indicator  Indicator  IN 
 

 
 

10.1.6 Property  Sheet  

The checker properties are defined in the so-called property page. It  is made up of the 

following pages: 

 
¶ General ¶ Adjustment width 

¶ Algorithm ¶ Template 

¶ Image Filters ¶ Parameters 

¶ Object filters ¶ Customize 

¶ Shape ¶ Character separation 
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¶ Dependencies ¶ Model 

¶ Judgment ¶ Model Parameters 

¶ Result ¶ Template area 

¶ Adjustment ¶ Code Model Parameter 

¶ Visibility ¶ Display Colors 

¶ Color  selection  (only for checkers 

working on color images) 

¶  Image  source (only for checkers 

working on color images) 

¶ 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 

 

 

 

 
Stay visible 

The icon is always active by default when you open the 
property page. It  allows you to open a second property page if 
you wish to transfer  the results from a different  checker via 
drag & drop. This is useful, for example, when you need the 
coordinates from an edge detection checker for a position 
adjustment. 

 

 

 
Make transparent 

If the  property pages are concealing the camera image, but 
you want to keep it on view, click this icon to make the checker 
property pages transparent. 

 

 Apply 
With this icon, you confirm all the changes you have made on 
that page and apply them to the  checker. 

 

 Execute checker 
With this icon, you execute the checker. The program 
automatically puts the "Result" page in front.  

 

 Cut selection 

With the standard icons ,  and  you can cut or 
copy previously selected items such as checkers, results, 
parameters, etc. to the buffer and paste them to a different 
position. 

 

 Copy selection 
 

 Paste selection 

 

 Only display this checker 
With this icon, you hide all other checkers drawn on the camera 
image. 

 

 Undo 
Use this icon to undo the last change to a checker parameter 
(see note).  

 

 Redo 
Use this icon to redo the last change you have undone (see 

note).  
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¶ Undoing  respectively redoing changes to checker parameters is not 

available  for all checker parameters.  

¶ 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 enter a  comment  about each checker. This 

comment appears in the sequence. 

ActiveX  name  

You need the ActiveX name of a checker if you wish to 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 in the 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 not want to  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 is to 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)  Color image or channel  

Feature Extraction (FE) Color image or channel Which features can be calculated 
depends on the image source. 

Edge Detection Binary (ED_B) Color image or channel  

Edge Detection Gray Value (ED_G) Channel  

Edge Detection Gray Value Projection (ED_GP) Channel  

Difference (DI)  Channel  

Contour Matching (CM) Color image or channel  

Cross Correlation Matching (CCM) Channel  

Optical Character Recognition (OCR) Color image or channel When you 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 0. If  it is 

above 255, it will  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 0 for the offset. Use the button [Reset 

factors] to reset the  specified values to the default values. 

 

If  it  is  necessary for understanding  the checker's property sheet, the image 

source will  be displayed  next  to the name  of the 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. 

http://en.wikipedia.org/wiki/HSL_and_HSV)
http://en.wikipedia.org/wiki/HSL_and_HSV)
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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 it is not  selected. 

There are two possibilities of selecting a color for a checker: 

¶ Use application defined colors 

¶ 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: 

 
 

 

1.  Application ­ Color selection or   

2.  Select  color  from  the  list  

3.  Drag  & drop  color  into  the  checker's  property  page  

4.  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: 

¶ You can select the color with the list box [Reference color]. 

¶ You can pick the color in the camera image. 

Select  the  color  via  the  list  box  [Reference  color]  
 

 

 
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  

 
 

 

1.  Activate  check  box  "Use  application  defined  colors"  

2.  Select  [Pick  color]  

3.  Move  mouse  cursor  into  the  checker  shape  

4.  Click  left  mouse  button  to  activate  the  magnifying  glass  

5.  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: 
 

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 in the 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 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 
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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. 

 
"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). 

 

Custom slice level -  automatic calculation 

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. 

¶  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. 

¶  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 sigma filter carries out a non-linear smoothing of the gray 
values of the input image. 

All pixels are checked in 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 differences are larger than "Difference," the gray 
value is adopted unchanged. 

Gauss Filter size: 3x3, 5x5, 7x7, 
9x9, 11x11 

Smoothes images by means of discrete Gauss functions. 

The Gauss filter uses the discrete Gaussian function to smooth 

images. The smoothing effect increases when 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 

Smoothes images by averaging. 

The mean filter  carries out a linear smoothing with  the gray 
values of the input image. The filter  matrix consists of ones 
(weighted equally) and has the selected filter 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 Sobel operator. 

The Sobel filter 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 

Enhances image contrast. 

The emphasize filter emphasizes high-frequency areas of the 
image (edges and corners). The resulting image appears 
sharper. 

"Emphasize Contrast" measures the increase in 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 reduced to its 
ridge lines by setting the gray value of "hillsides" to the gray 
value at the corresponding valley bottom. The resulting ridge 

lines are at most two pixels wide. This operator is especially 
useful for thinning edge images. The filter preserves the 
contours. 
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Filter name Parameters and other 

available settings 

Description 

Dot Print 
Enhancement 

Dot size: 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23 

Dot filter  type: "dark, "light", 

"all" 

Emphasize Contrast: -1, 1, 2 

Enhances circular dots in an image. 

The dot print enhancement filter  enhances circular 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. Enhancement is done using matched filters with 
filter  masks that have been adjusted to a particular dot size. 

The "Dot Filter Type" selects whether dark, light,  or all dots in 
the image should be enhanced. The parameter "Enhance 
Contrast" can be used either to increase the contrast of the 
output image (Enhance Contrast >  0) or to dampen the values 
in extremely bright areas that would be cut of f otherwise 

(Enhance Contrast = -1). 

Dilation rectangle Rectangle width:  3 - 511 

Rectangle height:  3 - 511 

Determines the maximum gray value within a rectangle. 

The gray-value dilation rectangle calculates the 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 Rectangle width:  3 - 511 

Rectangle height:  3 - 511 

Determines the minimum gray value within a rectangle. 

The gray-value erosion rectangle calculates the minimum gray 
value of the input image within a rectangular mask (defined 
as"Rectangle Width" and "Rectangle Height")  for each pixel. 
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 selected mask. 

The filter  applies a gray-value closing to the input image with 
the structuring element of the selected "Shape." The mask's 
offset values are 0 and its horizontal and vertical size is defined 
by "Filter size." The setting "octagon" for "Shape" uses an 
equilateral octagonal mask which is a suitable approximation of 
a circular structure. The setting "rhombus" for "Shape" uses a 
rhombic mask. For border treatment  the gray values are 
reflected at the image borders. 

Opening Shape Filter size: 3 - 511 

Shape: "octagon," "rhombus" 

Performs a 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 values are 0 and its horizontal and vertical size is defined 
by "Filter size." The setting "octagon" for "Shape" uses an 
equilateral octagonal mask which is a suitable approximation of 

a circular structure. The setting "rhombus" for "Shape" uses a 
rhombic mask. For border treatment  the gray values are 
reflected at the image borders. 

Invert image  The operator inverts the gray values of an image. 

Corner detection 
filter  

Filter size: 3x3, 5x5, 7x7, 
9x9, 11x11 

Variance: 0 - 0.3 

Searches for corners in images. 

The corner detection filter extracts  gray-value corners froman 
image. The bigger the filter  size, the more pronounced the 
corners appear. The higher the variance value, the fewer 
corner points will be detected. 
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Filter name Parameters and other 

available settings 

Description 

Anisotropic 
Smoothing 

Smoothing Grade: 50 - 100 

Iterations:  1 - 30 

Neighborhood: 4, 8 

Smoothes images by edge-preserving anisotropic diffusion. 

The anisotropic smoothing filter  carries out an iterative, 

anisotropic smoothing process on the mathematical basis of 
physical diffusion. In analogy to the physical diffusion process 

describing the concentration balance between molecules 
dependent on the density gradient, the diffusion filter carries 
out a smoothing of the gray values dependent on the local 
gray-value gradients. 

For iterative calculation of the gray value of a pixel, the 
gray-value differences in the 4-fold or 8-fold neighboring 
relationship, respectively, are used. 

"Smoothing Grade" increases the smoothing effect but blurs 
the edges a little more  (values from 80 to 90 percent are 
typical). 

The parameter "Iterationsò determines the number of 
iterations (typically 3 to 7).  

      

    

    

    

 4-fold neighbor 
relationship 

ing 

      

    

    

    

8-fold neighboring 

relationship 

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 uses a circular or rectangular mask, respectively. 

Several border treatments can be chosen for filtering:  

¶ "continued":  Continuation of edge pixels 

¶ "cyclic": Cyclic continuation of image edges 

¶ "mirrored":  Reflection of pixels at the image edges 

The circular/rectangular mask is placed over the image such 
that the mask's center of gravity  touches all of the objects' 
pixels once. For each of these pixels all neighboring pixels 
touched by the mask are sorted in ascending order by their 
gray values. Thus, each of the sorted gray-value sequences 
contains exactly as many gray values as the mask has pixels. 
From these sequences the median is selected and entered as 
resulting gray value at the corresponding output image. 

Isotropic 

Diffusion 

Iterations:  0 - 500 

Sigma: 0.1 - 50.0 

Performs an isotropic diffusion of the image. This corresponds 

to a folding of the image matrix with a Gaussian mask with 
standard deviation Sigma. If the "Iterations"  parameter is 0, a 
fold of this kind is explicitly carried out. 

Anisotropic 
Diffusion 

Mode: Method according to 
Weickert, Perona-Malik or 
parabolic 

Contrast: 0.0 - 100.0 

Theta: 0.0 - 3.0 

Iterations:  1 - 30 

Performs an anisotropic diffusion of the image based on the 
Perona and Malik model. This process is also termed non-linear 
isotropic diffusion. 

The object of anisotropic diffusion is to eliminate wide-area 
image disturbances such as noise without  blurring image 
edges. The distinction between edges and areas is made by 
the slice level defined as "contrast"  for the size of the gray 
value difference between adjacent pixels. 

Coherence 

Enhancement 

Sigma: 0.0 - 1.0 

Rho: 0.0 - 30.0 

Theta: 0.1 - 0.5 

Iterations:  1 - 500 

Performs an anisotropic diffusion on the image aimed at 

enhancing the coherence of the structures in the image - in 
particular, diffusively joining interrupted  image edges without 
smudging them perpendicular to the edge direction. 
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Filter name Parameters and other 

available settings 

Description 

Mean Curvature 
Flow 

Sigma: 0.0 - 1.0 

Theta: 0.1 - 0.5 

Iterations:  1 - 500 

Produces a smoothing of the image toward the image edges - 
that is, along the level lines. The edges of the image do not 
blur in the process. In order to define the edge directions in a 
more stable way, 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 Gaussian kernel. 

Shock filter  Mode: Laplace, Canny 

Sigma: 0.0 - 5.0 

Theta: 0.1 - 0.7 

Iterations:  1 - 100 

Sharpens the focus of image edges. 

Gray Opening 
Rectangle 

Rectangle width:  3 - 15 

Rectangle height:  3 - 15 

(only odd values are 

permitted)  

Performs a gray value opening with a rectangular mask 
(defined by "Rectangle Width" and "Rectangle Height").  For 
border treatment  the gray values are reflected at the image 
borders. 

Gray Closing 
Rectangle 

Rectangle width:  3 - 15 

Rectangle height:  3 - 15 

(only odd values are 

permitted)  

Performs a gray value closing with a rectangular mask (defined 
as "Rectangle Width" and "Rectangle Height"). For border 
treatment  the gray values are reflected at the image borders. 

Binomial Filter height:  1 - 37 

Filter width:  1 - 37 

(only odd-number values are 
permissible) 

Smoothes images by means of a binomial filter.  

Binomial filters are an excellent approximation of Gaussian 
filters and can be calculated very efficiently using 

whole-number operations. For this reason, binomial filters are 
very fast. 

Separate median 
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 values of the input image. 

The filter uses a rectangular mask. Separate median filtering is 
considerably faster than normal median filtering,  and its 
runtime is virtually independent of the filter  mask size. 

Gaussian Filter 
Derivative 

Sigma X /  Y: 0.2 - 50.0 

Component: "none", "x",  "y",  
"gradient",  "xx",  "yy",  "xy", 
"xxx",  "yyy",  "xxy", "xyy", 
"det",  

"mean_curvature", 
"gauss_curvature", 
"eigenvalue1", "eigenvalue2", 
"main1_curvature", 
"main2_curvature",  

"kitchen_rosenfeld", 
"zuniga_haralick", 
"2nd_ddg", 
"de_saint_venant", "area", 
"laplace", "gradient_dir",  

"eigenvec_dir" 

Calculation of various Gaussian derivatives as well as sizes 
derived from the result.  

Here, the Gaussian function parameter - that is, the smoothing 
- is called "Sigma." "Sigma X" refers to smoothing in column 
direction;  "Sigma Y" signifies smoothing in row direction. 

The parameter "Component" describes the function used to 
calculate the derivative.  

Scale image Scale factor:  0,001 - 1 

Offset: 0 - 500 

The gray values of the original image are scaled by the scale 
factor and then the offset is added. 
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Filter name Parameters and other 

available settings 

Description 

Illuminate  Rectangle height:  1 - 199 

Rectangle width:  1 - 199 

Factor: 0.0 - 5.0 

Illuminating  images helps to improve contrasts. Very dark parts 
of the image will be lighter,  very bright parts will become 
darker. Use the parameter "Factor" to scale the illumination 
effect. 

Please note the spotlight effect:  If  an image contains a dark 
object in front  of a light background, the part of the object 
near the object's contour will be illuminated, but also the light 
background. This is the effect of lighting an object with a 
strong spotlight. This is also true for light objects in 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 equalizes the cumulative histogram. The 
maxima in the original histogram are spread and this increases 
the contrast in image areas where the maxima occur most 
frequently. As a consequence, areas that appear homogeneous 
will have more visible contrast. However, it also increases 
noise in the image. 

Gray range 
rectangle 

Rectangle height:  1 - 199 

Rectangle width:  1 - 199 

Set the maximum amplitude of gray values within 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 

available settings 

Function 

Opening Filter radius: 1.5 / 2.5  /  3.5 / 4.5 
/  5.5 /  7.5 /  9.5 /  12.5 /  15.5 / 
19.5 /  25.5 /  33.5 /  45.5 /  60.5 / 
110.5 

Opens an object by means of a circular structuring 
element. 

Opening eliminates small objects (smaller than the 
circular structuring element) and smoothes an object's 
boundaries. 

Closing Filter radius: 1.5 / 2.5  /  3.5 / 4.5 
/  5.5 /  7.5 /  9.5 /  12.5 /  15.5 / 

19.5 /  25.5 /  33.5 /  45.5 /  60.5 / 
110.5 

Closes an object with a circular structuring element. 

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 / 2.5  /  3.5 / 4.5 
/  5.5 /  7.5 /  9.5 /  12.5 /  15.5 / 
19.5 /  25.5 /  33.5 /  45.5 /  60.5 / 
110.5 

Opening followed by Closing. 

Closing - Opening Filter radius: 1.5 / 2.5  /  3.5 / 4.5 
/  5.5 /  7.5 /  9.5 /  12.5 /  15.5 / 

19.5 /  25.5 /  33.5 /  45.5 /  60.5 / 
110.5 

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 
/  9 /  12 /  15 /  19 /  25 /  33 /  45 / 
60 /  110 

Opens a 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". 
As with all opening variants, larger structures are 
preserved, while small regions such as lines or points are 
eliminated. 

Closing (vertical) Filter height:  1 /  2 /  3 /  4 /  5 /  7 
/  9 /  12 /  15 /  19 /  25 /  33 /  45 / 

60 /  110 

Close a region with a rectangular structuring element, in 
this special case a vertical line. Please refer to Closing 
(horizontal).  

Opening 
(horizontal) 

Filter width:  1 /  2 /  3 /  4 /  5 /  7 / 
9 /  12 /  15 /  19 /  25 /  33 /  45 / 
60 /  110 

Open a region with a rectangular structuring element, in 
this special case a horizontal line. Please refer to 

Opening (vertical).  

Closing (horizontal)  Filter width:  1 /  2 /  3 /  4 /  5 /  7 / 
9 /  12 /  15 /  19 /  25 /  33 /  45 / 

60 /  110 

Closes a 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".  As with 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 sends objects 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  Computes the binary skeleton of a region. 

The filter calculates the skeleton of the input regions. 

Dilation circle Filter radius: 1.5 / 2.5  /  3.5 / 4.5 
/  5.5 /  7.5 /  9.5 /  12.5 /  15.5 / 
19.5 /  25.5 /  33.5 /  45.5 /  60.5 / 

110.5 

Dilates an object with a circular structuring element. 

This filter  enlarges objects and smoothes object 

boundaries. It  also closes holes in the object that are 
smaller than the rectangular mask. 

Dilation rectangle Filter height:  1 /  2 /  3 /  4 /  5 /  7 
/  9 /  12 /  15 /  19 /  25 /  33 /  45 / 
60 /  110 

Filter width:  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  enlarges objects and smoothes object 
boundaries. It  also closes holes in the object that are 
smaller than the rectangular mask. 

Erosion rectangle Filter height:  1 /  2 /  3 /  4 /  5 /  7 
/  9 /  12 /  15 /  19 /  25 /  33 /  45 / 

60 /  110 

Filter width:  1 /  2 /  3 /  4 /  5 /  7 / 
9 /  12 /  15 /  19 /  25 /  33 /  45 / 
60 /  110 

Erodes an 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 / 2.5  /  3.5 / 4.5 
/  5.5 /  7.5 /  9.5 /  12.5 /  15.5 / 
19.5 /  25.5 /  33.5 /  45.5 /  60.5 / 

110.5 

Erodes an 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 

Combine dot prints Dot size: 1 - 100 This special filter  is used to 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 used to determine whether an object that is 
to be processed should be allowed to touch the checker 
shape. If  "Ignore Touching Objects" is set to "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 area size: 4 - 
2147483647 

Erosion rectangle size: 1 - 37 

The filter determines the largest axis-parallel rectangles 

that fit  into a region. The values for minimal width, 
height, and area size define the properties of the 
expected rectangles. 

In addition, you can set a mask for erosion. 

Binary Fill  Fills holes in the extracted region. 

Bottom Hat Radius 1.5 ï 110.5 Detects gaps between regions. 

Top Hat Radius 1.5 ï 110.5 Determines bulges between regions. 

Morph Hat Radius 1.5 ï 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.  

 

Gray -value  and binary  filters  are  described  in detail  in  the standard 

literature  on image  processing  (see page  567 ).  

 

Selecting  image  filters  

To select gray-value or binary filters, please proceed as follows: 

 

 

 
1.  Under  "Gray  Image  Filters"  select the filter  you want  to  insert  into the 

filter list  
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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.  
 

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: 

 

 

 

1.  Click  the  "+"  sign  next  to  the  filter  name  to  display  the  paramete  r  list  
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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. 
 

 

 

 

 

 

 

 

 



Checkers  

287 

 

 

Testing  the  filters  set  

You can test the filters you have set directly on the current camera image. Please proceed as 

follows: 

 

 

 

1.  Using  a left  mouse -click,  select  the  first  filter  in  the  list  

2.  Click   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    until  you  have  tested  all  filters  

 

¶ If  instead  of selecting  the first filter,  you have selected  a filter  further 

down  the list,  and  you  click  , 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  the filter  results  and  selects the next  filter.  

¶ The thresholding  parameters  can only  be set on the "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  the list  between the gray value  and binary  filter  lists, 

provided  the checker supports thresholding.  

 

¶ If a checker  depends  on an exposure  or a 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: 
 

 

 
1.  Select  the  filter  to  be  deleted  from  the  filter  list  

2.  Click   to  delete  the  filter  

The symbol is active only if you have selected a filter.  

Moving  a filter  

 
 

 
1.  Select  the  filter  you  want  to  move  



Checkers 

288 

 

 

2.  Click   or   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: 

¶ 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 a lower 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. 

¶ 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. 

¶ 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). 

"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: 
 

¶ Rectangle ¶ Rectangle ->  (only edge detection) 

¶ Ellipse ¶ Ellipse ->  (only edge detection) 
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¶ Polygon ¶ Line ->  (only edge detection) 

¶ Doughnut 

¶ Object shape  

¶  Doughnut -> (only edge detection  gray value 

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  Coordinates of the center point 

Top  edge  List of polygon-supporting points 

Rectangle  
 

Parameters Meaning 

Type  Type of shape 

Center  point  Coordinates of the center point 

Starting point  Coordinates of the upper left point of the rectangle 

End point  Coordinates of the lower right point of the rectangle 

Ellipse  
 

Parameters Meaning 

Type  Type of shape 

Center  point  Coordinates of the center point 

Top  left point  Coordinates of the upper left point of the enclosing rectangle 

Bottom  right  point  Coordinates of the lower right  point of the enclosing rectangle 

Doughnut  
 

Parameters Meaning 

Type  Type of shape 

Center  point  Coordinates of 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  Coordinates of the starting point of the doughnut section on the outer circle 
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End point  Coordinates of the end point of the doughnut section on the outer circle 

Rectangle  ->  
 

Parameters Meaning 

Type  Type of shape 

Center  point  Coordinates of the center point 

Starting point  Coordinates of the upper left point of the enclosing rectangle 

End point  Coordinates of 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  Coordinates of the center point 

Top  left point  Coordinates of the upper left point of the enclosing rectangle 

Bottom  right  point  Coordinates of the lower right  point of the enclosing rectangle 

Starting point  Coordinates of the starting point of the elliptic arc 

End point  Coordinates of 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, vertical line) 

Center  point  Coordinates of the center point 

Starting point  Coordinates of the starting point of the line 

End point  Coordinates of the end point of the line 

Angle  Orientation of the line 

Doughnut ->  

Parameters Meaning 

Type  Type of shape 

Center  point  Coordinates of 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  Coordinates of the starting point of the doughnut section on the outer circle 

End point  Coordinates of the end point of the doughnut section on the outer circle 

Scanning  direction  Scanning direction for the edge detectors (clockwise or counterclockwise, see 
note) 
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¶ All coordinates  must fall within  the image  range. The  image  range 

depends  on the camera  used. All angles  (see  page  24 2)  must  be within 

the range of 0 ï 360  degrees.  

¶ When  you change  the parameters  in  such a way  that parts of the shape 

come  to lie outside  the image  area,  Vision  Q.400  will  only  accept your 

changes  if  you have activated the option  "Allow  positions  outside  the 

image  area".  

¶ If you change  the scanning  direction  for an 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 set in 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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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 

¶ the shapes of the two checkers are of the same type,  

¶ if a cross-correlation comparison or contour comparison checker is either the template 

area or the shape, 

¶ if both checkers are set so that the shape can or cannot lie outside the image.  

 

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 camera image. Normally, the display colors defined under Application  ­ 

Display  colors  are used for all checkers of a type. 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, it is 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  Use the list box to select colors for the shape, the pick point, the object, and the 
result. 

Apply settings  to other 
elements  

This button opens a dialog where you can apply the checker-specific display 
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 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 cross in the middle of objects found or color of an edge found 

Slice  level  Color to 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. 
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Default sett ings for  the  visibi lity  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. 
 

Element-specific visibi li ty  sett ings 

You can switch the following parameters on or off:  

 

Parameter Explanation 

Shapes  Switch checker shapes on/off  

Gray  image  processing  results  Show/hide gray image processing results 

Processed  objects  Show/hide the objects computed in image processing: 

¶ Filled: Processed objects are displayed in the color (see page 46) 
selected by the user. 

¶ Not  filled:  Processed objects are not filled, only the borders are 
visible. 

Processing  results  Switch image processing results on/off  

Draw  

(only for  geometry checkers, object 
shapes and indicators) 

Show/hide element 
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The following buttons are available: 

 

Button Explanation 

Camera  settings  Opens the dialog box with the camera settings (see page 175). The camera 
settings apply to all checkers, object shapes and 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 processed objects 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  processed objects are filled or not filled does not 

change. 

Apply settings  to other 
elements  

When you 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 checkers or to 
other elements (see below). 

 

¶ For  geometry  checkers, object  shapes and indicators  there is  only  the 

"Draw"  parameter.  It  defines  whether  the element  is displayed  or not.  

¶ Note  that the element  you selected in the checker  sequence  window  is 

always  displayed  on screen, even when  the selected visibility  settings 

dictate that it should  be hidden.  

¶ For  run mode  you can disable  display  of all checkers,  object  shapes  and 

indicators  entirely.  To do so, activate the relevant  "Graphic  Update" 

parameters  on the  "Run  Mode  Settings"  property page  under  Application 

­ Properties. The  properties  of the application  have priority  over the 

settings  you make  on the "Visibility"  property page.  

Apply  settings  to  other  checkers  

With this button you open a dialog box with which  you can apply the setting of the element 

you are currently working on to all other elements or to elements of the same type. 
 

 
Transferring visibil ity  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 "Camera 1, 
Sequence 1" 

The first parameter offers you the current checker sequence as the 
application area. 

All sequences of "Camera 1 (Frame 
Grabber 1)"  

The second parameter offers you all sequences of the camera to which the 
current element belongs as the application area. 

All sequences of the application The new visibility settings are applied to the entire application - meaning all 
checker sequences of 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" 
is activated 

Irrelevant  Only this parameter is activated on the target 
element; all other settings remain unchanged 

"Use element settings" 
is activated and 
additional parameters 
have been individually 
set 

Checker ->  Checker Settings are applied 1:1 

Checker ->  Geometry checker, 
object shape or indicator 

Depends on the setting  of the "Processing results" 
parameter. If  it is active, "Draw" is also activated. 

Geometry checker, object shape 
or indicator -> Checker 

Depends on the setting of the "Draw" parameter. 

When it is activated, the effect is the same as 

clicking the [Show]  button - that is, all visibility 
settings are activated. 

When it is deactivated, the effect is the same as 
clicking the [Hide] button  - that is, all visibility 
settings are deactivated. 

Geometry checker, object shape 
or indicator ->  Geometry checker, 
object shape or indicator 

The setting for "Draw"  is applied. 

 

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 as the sele cted 

checker. 
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10.1.6.12  Judgment  

The judgement indicates whether the checkerôs calculations have been judged as good (OK) 

or not (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. 

The checkerôs result to be used 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 . 

"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. 

  

 

¶ The results of the artificial objects are preset to 0 or 

an empty string.  

¶ If you press the [Generate results] button, all 

previously calculated or artificially generated objects 

are deleted before the new objects are generated.  

¶ 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:  

 








































































































































































































































































































































































































































































































































































































































































