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1 Handling and Safety Instructions 

 

Depending on the operating conditions, the housing temperature can exceed 
60 °C. There is a risk of injury! 

 

 

Caution! LED risk group 2. Do not look directly into the LED flash! 

 

 

EMC conformity according to EN/IEC 61000-6-2:2005 is qualified for cable 
lengths ≤ 30 m. 

 

 

Electrical installation should be executed without power applied to the device 
and all connected devices. 

 

 

Please take special note of the voltage range which may be applied to the device. 
Otherwise, permanent damage to the device may result! 

 

 

Due to the characteristics and physical principles inside flash memory, memory 
cards have a finite lifetime dictated by the number of write operations. 
Therefore, take care of the regular write operations to prevent an early flash 
damage. 
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2 Introduction 

If tasks in industrial machine vision can easily be formalized, traditional systems are usually the right choice. 
However, they often reach their limits when the defects are hard to formalize. On top of that, the imple-
mentation of such systems requires an image-processing specialist. Machine vision systems based on deep 
learning technologies often offer a better solution. 

Vision Cam AI.go from IMAGO Technologies is a very flexible complete embedded deep learning based ma-
chine vision system. Vision Cam AI.go was mainly developed for end-users with little or no experience in the 
fields of programming or machine vision. The high flexibility of the deep learning camera Vision Cam AI.go 
allows the use of the system in numerous industrial areas of application in order to ensure a reliable check 
of quality features. 

 

 Main features 

• 21 - 28 V DC power supply 
• Passive cooling without heat sink 
• Image sensors: 

o 2560 × 1936 pixels 
o Global shutter 
o Monochrome or Color 

• Lens: 
o C-Mount 8mm or 16mm  

• Digital inputs / outputs: 
o 4× digital output 
o 2× digital input 

• Ethernet interface 1000 Mbit/s 
• Housing: 

o 21 - 28 VDC power supply 
o Passive cooling without heat sink 

• ViewIT 
o Web-GUI available via the IP-address of the device 
o Image acquisition 
o Image processing operators 
o OPC UA and REST API 
o Easy handling of parameters 
o Storing of images 
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3 Operating Conditions 

Power Supply: 

Parameter Min. Typ. Max. Unit 

Supply voltage 21 24 28 V 

Supply current (@24V)   0.5 A 

Digital Input: 

Parameter Min. Typ. Max. Unit 

Input voltage range 0  25 V 

Rising edge threshold voltage 7.4  9.4 V 

Falling edge threshold voltage 4.7  6.3 V 

Input resistance  15.5  k 

Digital Output: 

Parameter Min. Typ. Max. Unit 

Output current   50 mA 

Output high voltage  VSupply - 0.2  V 

Environment: 

Parameter Value Unit 

Weight, including cable, lens, and tube 370 g 

Operating temperature 5 … 45 °C 

Operating humidity, relative, non-condensing 5 … 95 % 

Storage temperature -30 … +70 °C 

Storage humidity, relative, non-condensing 5 … 95 % 
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4 Interfaces  

 Power and I/O 

A non-shielded, 0.5 meter cable with an M12 8-pin connector is used for power supply and I/O signals.  

 

Figure 1: Power supply and I/O cable 

 

Figure 2: Pin assignment M12 connector 

 

Pin Function 

1 Power (21V-28V) 

2 GND 

3 Digital IN0 

4 Digital IN1 

5 Digital OUT3 

6 Digital OUT0 

7 Digital OUT1 

8 Digital OUT2 

Table 1: Pin assignment M12 connector 
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4.1.1 Digital I/Os 

The following illustration shows the electrical equivalent circuit for the digital input and output signals:  

Vision Cam AI.go

IN 0

Processing

IN 1

GND

Power
Supply

+24V

OUT 0

OUT 1

OUT 2

OUT 3

 

Figure 3: Simplified digital I/O circuit 

 

The input signals use a Schmitt trigger circuit with the power supply GND as voltage reference. 

The digital output circuit uses open-emitter configuration. All outputs are internally supplied by the 24V 
power input.  
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 1000 Mbit/s Ethernet 

A shielded 0.5 m Ethernet cable with a M12 8-pin X-coded connector is used for network communication. 

 

Figure 4: Ethernet cable 

 

Figure 5: Pin assignment M12 connector 
 

PIN Function 

1 D1+ 

2 D1- 

3 D2+ 

4 D2- 

5 D4+ 

6 D4- 

7 D3- 

8 D3+ 

Table 2: Pin assignment M12 connector 

 

We recommend using shielded cables, for example: 

Length Product IMAGO order code 

1 m Phoenix contact 1407471 “NBC-MSX/ 1,0-94F/R4AC SCO” 10007049 

2 m Phoenix contact 1407472 “NBC-MSX/ 2,0-94F/R4AC SCO” 10007050 

5 m Phoenix contact 1407473 “NBC-MSX/ 5,0-94F/R4AC SCO” 10008076 
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 Status LEDs 

The device is equipped with two status LEDs, namely “ETH” and “PWR”. The meaning of each status LED 
and its color is listed in the tables below. 

 

Figure 6: Vision Device status LEDs 

 

PWR LED State 

Green Power on 

Red Digital IN0 signal active 

Table 3: PWR LED states 

 

ETH LED State 

Green Ethernet link is up 

Red Ethernet activity 

Table 4: ETH LED states 
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 Mechanical Drawing 
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5 Framework (ViewIT) 

ViewIT  is a framework for easily handling image processing functions on IMAGO Technologies devices like 
Vision Cam XM or Vision Sensor PV. The framework gives access to the live view from the camera, acquisition 
parameters, general purpose digital inputs and outputs and allows using self-designed image processing 
algorithms. 

 

 Features 

• Intuitive web interface for interaction with human user (HMI) 

• OPC UA and REST API for interaction with other devices (M2M) 

• Flexible using and debugging of image processing operators 

(HALCON, general C++ or Python) (Optional OpenCV or other 3rd party libraries) 

• Easy handling of parameters and settings 

• Simple use of digital inputs and outputs 

• Storing and re-analysis of “good” and “bad” images 

 

 Process Cycle 

The image processing cycle starts with grabbing an image in triggered or free-run mode. Then the current 
values of input parameters are determined by user settings, OPC UA or REST API. The image is processed in 
accordance with these settings. After this the resulting values are written, and optionally digital outputs are 
set. Depending on the result of image processing the grabbed image is stored into the ring buffer for “good” 
or “bad” images. 

 

Figure 7: Process Cycle 

 
Subsequently the process starts again with the acquisition of a new image. 

  

Grab 
image 

Set input 

parameters 
Process 

image 
Get output 

parameters 
Store 

image 
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6 User Interface 

Interaction with the human user is done by a web interface which can opened by every modern browser. 
The OPC UA interface (see section 6.3) and REST API (see section 6.4) are provided for communication with 
other devices. 

 

Figure 8: VIBFinder 

The IP address of the Vision Device can be static or 

dynamically assigned by a DHCP server in the local 

network. 

If you do not know the IP address, you can use the 

VIBFinder tool to scan the network for IMAGO de-

vices. The Description column contains the serial 

number. 

Select your device, press right mouse button, and 

choose Open Web Browser to open the main 

screen. 
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 Web Interface 

After entering the IP address of the Vision Cam into the address field of a web browser the Main Screen 
appears. Instead of using the IP address you can enter the serial number followed by .local into the ad-
dress field, e. g. vspv2008111858.local. 

 

Figure 9: Main Screen 

 

Located on the right side of the browser window is the Navigation Panel. It contains links to the pages of 

the application. The size of the drawer can be reduced by pressing the  button at the top. There are some 
small buttons at the bottom of the navigation drawer: 

 shows the log window. It contains warnings and error messages. 

 will move the navigation drawer to the other side of the browser window. 

 opens the “Administrator Login Dialog” (see section 6.1.1.2) 

 switches between light and dark user interface theme. 

Selecting an item in the navigation drawer will open the corresponding page. 
The Indicator Bar is located at the bottom of the window. It notifies among other things the current state 
of authentication and user level. 
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6.1.1 Navigation Panel 

The Navigation Panel consists of the buttons for accessing the functions of the Vision Sensor, setting the 
appearance of the GUI, and displaying the Event Log. 

 

 

Press the arrow  to collapse or expand the panel. 

Live View Page (see 6.1.3) 

Module Setup Dialog (see 6.1.4) 

Configuration Dialog (see 6.1.5) 

Statistics Dialog (see 6.1.6) 

View Buffer Dialog (see 6.1.7) 

View Image Dialog (see 6.1.8) 

Upload File Dialog (see 6.1.9) 

AI.go Dialog (see 6.1.10) 

About Dialog (see 0) 

Exit Dialog (see 6.1.12) 

 

 Event Log  Login  
Toggle theme 
(dark or bright) 

 Switch side 

Figure 10: Navigation Panel in the full state with the function of the buttons 
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6.1.1.1 Event Log 

The Event Log contains the messages of the Vision Device, such as error messages etc. It is hidden by default, 
see Figure 10. In case of any error messages the button will show the number of unread messages in a red 
circle. Once the button is clicked all the messages are marked as read and remain in the Event Log. 

 

 

Figure 11: Example of event log 

 

  Save  writes the event messages to a HTML file in flash memory. 

  Back  closes the window 
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6.1.1.2 Administrator Login Dialog 

 

Figure 12: Administrator Login 

The application starts in normal user mode. This is indi-

cated by a  symbol in the status bar. In this mode the 

change of settings and writing of data is disabled. 

After pressing  in the navigation drawer the Adminis-

trator Login dialog appears. Press  to switch between 

hidden and shown password. 

 

The default administrator password is admin. 

 Cancel  closes the dialog. 

  OK  tries to log-in with the entered password. 

If the correct password is used, the symbol in status bar changes from  to . If a wrong password is en-
tered, the application switches back to normal user mode. 

 

6.1.2 Indicator Bar 

The Indicator Bar contains several indicators. 

There are indicators for the following information: 

1. IMAGO Technologies copyright note 

2. Name of the system (can be changed on the Configuration page) 

3. Name of image processing procedure 

4. HTTP authentication indicator 

5. User level indicator 

6. OPC UA authentication indicator 

 

The indicators are numbered in Figure 13, the numbers correspond to the list above. When placing a mouse 
courser above an indicator a description of its function will appear in a pop-up blob. 

 

Figure 13: Indicator bar. The name of the Vision Device is “VisionSensor PV”, as indicated by 2. 

  

1 6 5 4 2 3 

mailto:info@imago-technologies.com
https://www.imago-technologies.com/


  

6 User Interface  Page 19 / 58 
 

IMAGO Technologies GmbH 

Strassheimer Str. 45; 61169 Friedberg; Germany; Tel. +49(0)6031-6842611 

info@imago-technologies.com; www.imago-technologies.com 

6.1.3 Live View 

In this page the live image data from the camera is visualized. 

 

Figure 14: Live View 

The status line below the camera image shows the number of grabbed images, frames per second grabbed 
by the camera, processed and shown in browser window. 

  Scale changes the magnification factor of the displayed camera image. 

The action line contains the following controls: 

  Start  enables live view. 

  Stop  disables live view. 

  Setup Camera  opens the Camera Setup dialog (see section 6.1.5.2.1). 

  Save Image  opens the Save Image dialog (see section 6.1.3.1). 

  Back  closes the page and activates the navigation drawer again. You can also press  in the upper 
right corner of the window. 
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Some switches are placed at the right side of the action line: 

 enables / disables internal strobe of camera (if available). 

 changes between free-run and triggered camera mode. 

 enables / disables image processing. When image processing is enabled, an additional window is visible 
that shows the output values. 

 switches visualization on or off (might influence the performance of the image processing). 

 

6.1.3.1 Save Image Dialog 

 

Figure 15: Save Image Dialog 

In this dialog the user can enter a 

name for an image to save to the flash 

memory. 

When entering a file name, existing 

files with a similar name are shown in 

the text field. 

Select .PNG or .JPG as file format. 

  Cancel  closes the dialog. 

  Save  saves the current image. 

If the file exists, the user is asked whether to replace the file. 
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6.1.4 Module Setup 

The configuration is split into four separate settings: Camera, Processing, I/O and OPC UA. Each setting 
is managed by a single file. Therefore, each part can be changed without modifying other settings. The cur-
rent selected file is shown in each group. 

 

Figure 16: Module Setup Dialog 

 

Click the “Settings File” input box inside a group to select a different stored configuration. 

 creates a new setting file based on the current values of the group. If the file already exists, the user is 
asked whether to replace the file. 

 deletes the selected file after a confirmation dialog. 

  Cancel  closes the dialog and rejects the changes. 

  Use  accepts the changes and closes the dialog. 

  unfolds the following options: 

  Load  reloads the settings from flash memory reverting all changes. 

  Save  writes the current settings to flash memory. 
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6.1.5 Configuration 

This dialog manages the program settings. It has five tabs – one for each setting module and an additional 
General setting. 

  Cancel  closes the dialog and rejects the changes. 

  Use  accepts the changes and closes the dialog. 

   unfolds the following options: 

  Load  reloads the settings from flash memory reverting all changes. 

  Save  writes the current settings to flash memory. 

 

6.1.5.1 General Tab 

This tab contains common program settings that are independent from any module. 

 

Figure 17: Configuration General Tab 

 

 Set IP Address  opens a new dialog for changing the current IP address of the device. 
Changing the IP address requires a reboot of the camera. Ensure that the new address 
is reachable from the subnet of the computer where the web browser is running. 

  Synchronize Time  sets the internal clock of the Vision Device to the time provided by the browser. 
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Web Service Port Port for the web browser, default is 80 

Language Application language, English or German 

System Name Name of system, useful when multiple devices using ViewIT  are available 

Show Watermark Show ViewIT  logo in background of main window 

Start program as 
Service 

If enabled, ViewIT  is automatically started when powering on or rebooting 
the Vision Cam. 

Flat / Glossy design Change appearance of title bars and buttons 

Image Directory Folder for storing images 

Video Directory Folder for storing videos 

Procedure Directory Folder for storing image processing procedures and data 
Place your HDevelop files (extension .hdpl), C++ libraries (lib???.so) or Py-
thon scripts (extension .py) in this folder on the flash card. 

 

6.1.5.2 Camera Tab 

 Setup Camera  opens the camera setup dialog (see section 6.1.5.2.1). 

  Area Of Interest  opens the area of interest dialog (see section 6.1.5.2.2). 

  Special Options  opens a dialog that contains sensor dependent settings like using a test pattern or 
flipping the acquired image. 
Grab Mode selects between grabbing all images (recommended for line scan sensor) and processing all 
images.  
Debounce Time Low / High sets debounce time for digital input signals in µs.  

 

On some devices a change between Line Scan and Area Scan mode is possible. 

In Line Scan mode some changes are possible: 

• Image Height: complete height of the image 

• Frame Trigger Mode: Sets the frame trigger mode, used for starting frames in line scan mode. 
o 0: Do not user frame trigger, frames are captured continuously. (Default) 
o 1: Frames are software triggered by using the special option “Frame Trigger”. 
o 2: Use rising edge on input1. 
o 3: Use falling edge on input1. 

• #Scan Lines: Number of simultaneously grabbed lines 

• Trigger Divider: In hardware triggered mode, the trigger signal can be divided to reduce the fre-
quency of the sensor. The divider counts trigger events based on the “TriggerLine” setting and 
generates a sensor trigger for every n-th event. 

o Minimum value: 1 (Default) 
o Maximum value: 65536 

• Frame Trigger Delay: Frame start delay after receiving the frame trigger counted in multiple of the 
sensor scan height. 

o Minimum value: 0 (Default) 
o Maximum value: 65535 
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6.1.5.2.1 Setup Camera 

This dialog manages camera settings like exposure time, gain, white balancing, and strobe parameters. 

  Cancel  closes the dialog and rejects the changes. 

  Use  accepts the changes and closes the dialog. 

   unfolds the following options: 

  Load  reloads the settings from flash memory reverting all changes. 

  Save  writes the current settings to flash memory. 

 

Figure 18: Camera Parameter Dialog 

Some parameters are only 

available for special camera 

types, e. g. Gain Red exists 

only for a color camera. 

  Set Defaults  Sets the 

parameters to the sensor de-

fault values. 
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6.1.5.2.2 Area Of Interest Dialog 

 

Figure 19: Area of Interest Dialog 

This dialog enables setting of an 
area of interest. The camera will 
grab images of reduced size. 

The region is defined by the 
green rectangle. Use the green 
range sliders to adjust the size. 
The blue sliders will move the 
position. 

  Maximize  resets the area 
to the default maximum size. 

  Cancel  closes the dialog 
and rejects the changes. 

  Use  accepts the changes 
and closes the dialog. 

Due to restrictions of the sensor the coordinate values are clipped to a multiple of 8. 
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6.1.5.3 Image Processing Tab 

 

Figure 20: Configuration, Image Processing Tab 

This tab configures the image 
processing features. 

When using the HALCON 
API algorithms are written as 
a HALCON procedure and ex-
ecuted by HDevEngine. This 
means that the user can easily 
update the machine vision 
part of the application by re-
placing or adding individual 
HDevelop files. 

It is also possible to use pro-
cedures created by the Gen-
eral C++ API or Python API. 

 

 

Processing Framework Select between HALCON API, General C++ API and Python API image 
processing engine. 

Procedure Name Select a procedure from the list of automatically detected available proce-
dures. 

Hover the mouse over the  symbol to get information about the selected 
procedure. If Python Framework is selected, the source code of the proce-

dure is shown by pressing the  symbol. 

HALCON Settings Opens a dialog that handles parameters for HALCON API. 

 Set Overlay Opens a dialog that handles drawing of processing data into the grabbed im-
age. 

 Init Parameters The optional initialization parameters are automatically determined from 
the selected procedure. 

Hovering the  symbol gives more information about the parameter. 
If the procedure has no initialization parameters, the group is not shown. 

You can use the  markers or the  and  symbols to flip through the pa-
rameter pages. 

 Input Parameters Also, the input parameters are automatically determined from the selected 
procedure. The procedure is called with the given parameter values. 

 Output Parameters These parameters are also automatically determined. The values from the 
last image processing are shown. 
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An input parameter with name DigitalInputN will automatically use the current value of the digital input 
N when the image processing procedure is called. 

An output parameter with name DigitalOutputN sets the digital output N after executing the procedure. 

 

6.1.5.3.1 Overlay Dialog 

 

Figure 21: Set Overlay Dialog 

• Show results as overlay 
Prints the results of the output parameters into 
grabbed image. 

 

The following options are only available for HALCON 
API: 

• Draw Regions 
Draw regions returned from image processing 
into grabbed image. 

• Fill Regions 
Switches between margin and filled style for re-
gion drawing. 

• Single / Multi Color 
Sets the line color 

• Overlay Color 
Press on the colored rectangle to open a color 
picker window. 

• Line Width (XLD) 
Sets line width when drawing region contours. 

 Cancel  closes the dialog and rejects the changes. 

  Use  accepts the changes and closes the dialog. 
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6.1.5.3.2 Halcon Settings Dialog 

 

Figure 22: HALCON Settings Dialog 

• Use Debug Server 
If the debug server is enabled, you can use 
HDevelop for attaching to the imaging 

process of ViewIT . (Only when using 
HALCON Framework) 

• Transfer Image by Reference 
Transferring images by reference is faster 
but can cause problems if a HALCON pro-
cedure uses images from different process 
cycles. 

• Use Authentication 
When connecting to HDevelop a password 
is necessary. 
(Only available if Use Debug Server is ena-
bled) 

• Password 
(Only available if Use Authentication is 
enabled) 

• Subdirectory 
Creates a new or selects an existing subdirectory for HALCON functions. Therefore, it is possible to 
use different libraries with individual Init() and CleanUp() functions. 

 

6.1.5.4 I/O Tab 

 

Figure 23: Digital I/O Test Dialog 

  Digital I/O Test  opens the Digital 

I/O Test dialog. 

The current state of all available inputs is 

indicated on the left side. Use the 

switches to enable / disable any output. 

  Back  closes the dialog and disables 

all outputs. 

There is an option to reset all digital out-

puts before starting the image pro-

cessing. This is useful when one output is 

used to indicate when the image pro-

cessing has finished. 
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6.1.5.5 OPC UA Tab 

OPC Unified Architecture (OPC UA) is a machine-to-machine communication protocol. The inputs and out-
puts of the image processing and some other values are placed into the address space tree (see section 6.2). 
For authentication, an anonymous user or a combination of username and password is possible. 
If the Use Authentication check box is disabled, the anonymous login is used. 

 

 

Figure 24: Configuration, OPC UA Tab 
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6.1.6 Statistics 

 

Figure 25: Statistics Dialog 

This dialog shows some statistics of the image 

processing. 

The table indicates the number of good ( ), bad 

( ) and total ( ) of grabbed images. The pie 

chart  visualizes the percentage of good im-

ages. 

The line diagram  shows the progression of re-

sults from the last frames. 

  Back  closes the dialog. 

  Clear  sets all values to 0. 

  Results  opens the Results dialog which 
shows a list of the previous calculated output 
values from the image processing procedure. 

 

Figure 26: Results Dialog 

 

 Save  opens a dialog which allows saving the data as .htm or .csv file. 

  Back  closes the dialog. 
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6.1.7 View Buffer 

 

Figure 27: Select Buffer Dialog 

Depending on the result of image 

processing a grabbed camera image 

is stored into the good or bad ring 

buffer. 

Select a buffer from the good or bad 

list and press   View Buffer  to 

view the image (see section 

6.1.7.1). 

  Cancel  closes the dialog. 

  Save  writes all buffers to the 

image folder. Existing images are 

overwritten. 

 

6.1.7.1 Image Viewer Dialog 

The Image Viewer dialog is similar to the Live View (6.1.3) and has the following options: 

  Processing  calls the image processing procedure with the current image and shows the results in a 
small window 

  Save Image  opens the Save Image dialog (see section 6.1.3.1) and permits saving of the image. 

  Back  closes the dialog. 

  Scale  changes the magnification factor of the displayed image.  

   shows the previous image from the buffer. 

   shows the next image from the buffer. 
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6.1.8 View Image 

 

Figure 28: Load Image Dialog 

Select an existing file from the list. 

  Cancel  closes the dialog. 

  Load  loads the image and opens the 

Image Viewer Dialog (see section 6.1.7.1). 

  Delete  deletes the selected file after 

acknowledge. 

When selecting a file, date of creation and 

size of the file are shown. 

 

6.1.9 Upload File 

 

Figure 29: Upload File Dialog 

This dialog allows transferring files to the 

Vision Cam. 

Image Files are written to the Image di-

rectory, Processing Data Files to the 

procedure path. This can be HALCON pro-

cedure libraries, C++ libraries, Python 

scripts, and data like model definitions 

for pattern matching. 

Select a file and press   Upload  to 

send a file. 

  Back  closes the dialog. 
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6.1.10 AI.go 

AI.go uses a pre-trained neural network for classifying objects of all kinds. A new model is created by assign-
ing images to different classes like “dog” or “cat” and starting a light training process. Different models can 
be used and created. Model and image data is stored in separate working directories. 

The AI.go dialog manages the data for the deep learning. It has two tabs –  File Management and 

 Training. 

 Back  closes the dialog. 

 

6.1.10.1 File Management Tab 

This tab has three groups –  Working Directories,  Classes, and  Images. 

 

Figure 30: Vision AI.go File Management Tab 
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The data is structured as follows: 

Working Directories 

A working directory contains all files and folders which are used to 
train and work with a neural network. 

   creates a new workings directory. 
The user is asked for a new name. 

   deletes the selected working directory and all its contents. 

   renames the selected working directory. 

   copies the contents of the selected working directory to a new 
one. 

Each working directory can contain several Classes. 

 

Classes 

Selecting a working directory updates the list of included classes. 

   creates a new class folder. 

   deletes the selected class and its contents. 

   renames the selected class. 

Each class can contain several Images. 
 

 

Figure 31: File Hierarchy Example 

Images 

Selecting a class folder updates the list of included images. 

Dragging an image file from the Windows Explorer and dropping to the image group copies the file to the 
class folder. All images should have the same size and format. 

   shows the selected image in the image viewer dialog. 

   opens the upload image dialog. 

   deletes the selected images. Use the shift key to select multiple images. 

 ×10   copies the images from the good buffer to the class folder. 
The “10” indicates the number of images in the buffer. 

 ×10  copies the images from the bad buffer to the class folder. 

   opens the live view dialog which allows adding a grabbed camera image to the class folder. 
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6.1.10.1.1 Live View Dialog 

Use the Live View dialog to add a grabbed image to the training data set. 

 

Figure 32: Live View Dialog 

 

  Scale changes the magnification factor of the displayed camera image. 

The action line contains the following controls: 

  Start  enables live view. 

  Stop  disables live view. 

  Setup Camera  opens the Camera Setup dialog (see section 6.1.5.2.1). 

  Save Image  saves the current image with the image number into the class folder. 

  Back  closes the dialog. 

  

mailto:info@imago-technologies.com
https://www.imago-technologies.com/


  

6 User Interface  Page 36 / 58 
 

IMAGO Technologies GmbH 

Strassheimer Str. 45; 61169 Friedberg; Germany; Tel. +49(0)6031-6842611 

info@imago-technologies.com; www.imago-technologies.com 

6.1.10.2 Training Tab 

The Training tab is similar to the File Management tab. It has three groups –  Working Directories, 

 Models, and  Information. 

 

Figure 33: Vision AI.go Training Tab 

 

The list of working directories is identical to the list in the File Management Tab (see 6.1.10.1). After selecting 
a working directory, the list of previously created model is updated. 

 

Models 

   creates a new model. 
After choosing a name for the model, the training starts. Depending on the number of images and 
classes this can take some minutes. A bar indicates the progress. 

   deletes the selected model. 

   renames the selected model.  
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6.1.10.3 Training 

The following sequence describes how to create a new model: 

• Open AI.go dialog and go to  File Management tab. 

• Select    in the Working Directory group to create a new working directory. 

o Enter a name like “Animals” in the dialog and press   Save . 

• Select    in the Class group to create a new class. 

o Enter a name like “Cat” in the dialog and press   Save . 

• Select    in the Class group to create another class. 

o Enter a name like “Dog” in the dialog and press   Save . 

• You can create more classes. Minimum number is 2, maximum 5. 

• Now drag image files to the corresponding Images group. 
At least 8 images are required for each class. 

You can also open the Live View dialog by pressing   . 
o Grab and save images according to the class (see 6.1.10.1.1). 

 

Figure 34: File Management 
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• After filling up the image data for all classes switch to the  Training tab. 

• Select your previously created working directory. 

• Select   New  to create a new model. 

o Enter a name like “Animals01” in the dialog and press   Save . 

 

Figure 35: New Model 

o If requirements like number of classes and images are not satisfied a warning dialog appears 
and the training is aborted. A detailed error message is printed to the event log (see 6.1.1.1). 

o Now the model is created. The progress is shown in a dialog. 
The training process takes between 10 seconds and some minutes. 

 

Figure 36: Training 

• After creating a model, the details are shown in the information group. 
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6.1.10.4 Inference 

Select the new model for image processing: 

• Open the  Configuration dialog and go to  Image Processing tab. 

• In Processing Framework select Python API. 

• In Procedure Name select Inference. 

 

Figure 37: Inference Configuration 

• Go to Init Parameters by shifting the parameter groups to the left. 
o Set the parameter tflite_model to “model_edgetpu”. 

 

Figure 38: Model parameter 

o Set working_dir to the previously created “Animals”. 
o Set model to “Animals01”. 

• Select   Use  to set the new configuration. 
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6.1.11 About 

 

Figure 39: Information Dialog 

This dialog shows information like program 

version, serial number of the device, operat-

ing system, available capacity of the flash 

card, etc. 

   opens a new browser tab which gives 

access to the REST API (see section 6.4). 

   opens a new browser tab containing this 

documentation. 

   opens a new browser tab that contains 

the documentation of IMAGO SDK. 

   opens a card with a list of features. 

   opens a card with a list of used compo-

nents. 

   opens a list with copyright information. 

   shows the change log. 

  Back  closes the dialog. 

 

 

Figure 40: Available Features 

Pressing the features button opens a card showing all available fea-
tures for the running application. The features depend on the installed 

ViewIT  edition. 
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6.1.12 Exit 

 

Figure 41: Exit Dialog 

  Cancel  closes the dialog. 

  Close Interface  stops the 

web interface. In this mode the 

camera grabs and processes im-

age without visualization. 

   unfolds the following op-

tions: 

  Exit  quits the application 

  Restart App  restarts the 

program. 

  Reboot System  quits the 

application and reboots the cam-

era. 

  Shutdown  quits the applica-

tion and switches camera off. 

 

Figure 42: Closed Interface 

In closed web interface mode you 
can open the main menu again by 
pressing 

  Restart . 

  Production  opens the Pro-
duction Page in a separate 
browser tab. 
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 Production Page 

The production page can be opened by entering the IP address of the Vision Cam into the address field of a 
web browser and adding /production, e. g. http://192.168.115.86/production. 

It is independent from the main web interface. 

This page shows the current state from the image processing in a well-arranged layout without impact to 
the CPU load. The values of output parameters and statistics are updated five times per second, the scaled 
down camera image only once every five seconds. 

 

Figure 43: Production Page 

 

 Update Live Image enables / disables refreshing of the shown image. 

  Statistics  opens the statistics dialog (see section 6.1.6). 

   opens the administrator login dialog (see section 6.1.1.2). 

   shows the current log data. 

At administrator level the user can change the values of the input parameters. 
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 OPC UA Interface 

 

Figure 44: OPC UA Address Space Tree 

OPC Unified Architecture (OPC UA) is a machine-to-machine 

communication protocol (https://opcfoundation.org/ 

about/what-is-opc/). 

All data in the address space is represented hierarchically in a 

structure of files and folders. 

An OPC UA client can subscribe to elements in the address space 

and monitor changes of the data. The client can also write data 

based on access permissions. 

ViewIT  contains an OPC UA server which automatically cre-

ates an address space that contains Camera, Processing and Sta-

tus data. The Processing → Input and Processing → 

Output folders are generated by the parameters of the used 

image processing function. 

The OPC UA client can read all information from the tree. Data 

in the folders Camera and Processing → Input can also be 

written. 

 

 REST API 

REST API means REpresentational State Transfer Application Programming Interface. This interface is based 
on the behavior of world wide web (WWW) and is a basic approach for the communication between client 
and server. This implementation exchanges data via JSON (JavaScript Object Notation). 

The REST API is accessed by calling a specific URL (Uniform Resource Locator). 
The URL consists of a scheme, the host address, an optional port number and a path. 

Example: http://192.168.115.188:80/help 
Scheme://Host:Port/Path 

IP address and port number can be changed in the General Tab of the Configuration Dialog (see section 
6.1.5).  
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6.4.1 HTML Output 

 

Figure 45: REST API Help Page 

When entering the URL with path 

/help 

(for example 

http://192.168.115.86/help) the 

information page of the REST API is 

loaded. 

This page gives an overview of available 

paths. A path can link to a simple web 

page that is representing the infor-

mation in human readable form or to the 

data in JSON representation. 
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6.4.2 JSON Output 

{ 
 "image" : 
 { 
  "index" : 104, 
  "name" : "/buffers/index/104.png", 
  "time" : "2020-05-27 11:33:12,844" 
 }, 
 "outputs" : 
 [ 
  { 
   "name" : "Result", 
   "type" : "Int", 
   "value" : 1 
  }, 
  { 
   "name" : "DigitalOutput0", 
   "type" : "Int", 
   "value" : 1 
  }, 
  { 
   "name" : "DigitalOutput1", 
   "type" : "Int", 
   "value" : 1 
  }, 
  { 
   "name" : "DecodedString", 
   "type" : "String", 
   "value" : "S0072" 
  }, 
  { 
   "name" : "Row", 
   "type" : "Real", 
   "value" : 530.06800969011329 
  }, 
  { 
   "name" : "Column", 
   "type" : "Real", 
   "value" : 828.17220237854565 
  } 
 ] 
} 

The JSON output uses human readable text to store 

data objects consisting of attribute / value pairs and 

arrays of data. 

The format was derived from JavaScript, but many 

tools and programming languages can generate and 

parse data in this format. 

Figure 46: JSON output 
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7 Configuration 

 Configuration Files 

The configuration files are stored in the folder /opt/ImagoTechnologies/ViewIT/.viewit/. They are 
also using the JSON data format. The general configuration is handled by the file ViewIT.ini. 

It is possible to modify the settings files manually. But this should only be made by advanced users. 
Each settings type has its own file extension: 

Type Extension 

Camera setting .camset 

Processing setting .procset 

I/O setting .ioset 

OPC UA setting .opcset 

 

 Halcon Procedures 

The image processing uses the HDevEngine from HALCON. It allows executing HALCON scripts / procedures 
by applications outside of HDevelop. 

The user created functions are stored in the folder /opt/ImagoTechnologies/ViewIT/procedures/. 

The ViewIT  application scans this folder for available procedures when starting. There is a library file 
ViewIT.hdpl that contains some examples. It is possible to edit this file in HDevelop. You can modify ex-
isting procedures and new ones. You can also create a new procedure library file and copy it to the folder. 

There must be three procedures in the library files: Init(), CleanUp() and the User Procedure that is se-
lected in Configuration Image Processing Tab (see section 6.1.5.3). 

 

Figure 47: Image Processing Process Cycle  
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7.2.1 Procedure Init() 

Interface: Init ( : : : ) 

* Initialization of global data 

global tuple Init 

global tuple DataCodeHandleDM 

global tuple DataCodeHandleQR 

 

create_data_code_2d_model ('Data Matrix ECC » 
    200', 'default_parameters', » 
    'standard_recognition', DataCodeHandleDM) 

create_data_code_2d_model ('QR Code', » 
    'default_parameters', » 
    'standard_recognition', DataCodeHandleQR) 

 

Init := 1 

return () 

The purpose of the Init() procedure is ini-

tialization of data like models for code recog-

nition or pattern matching. 

The procedure is called once at the start of 

the ViewIT  application, before staring the 

process cycle. It takes no parameters. 

In the adjacent example the models for Data 

Matrix and QR Code readers are created. The 

handles are held in global tuple variables. 

Thus, they are accessible from all other pro-

cedures- 

Figure 48: Procedure Init()  

 

7.2.2 Procedure CleanUp() 

Interface: CleanUp ( : : : ) 

* Clear global data 

global tuple Init 

global tuple DataCodeHandleDM 

global tuple DataCodeHandleQR 

 

clear_data_code_2d_model (DataCodeHandleDM) 

clear_data_code_2d_model (DataCodeHandleQR) 

 

Init := 0 

return () 

The CleanUp() procedure is called once at 

the end of the application. This procedure 

also takes no parameters. 

It should clear all previously created data. 

In the example, the models for data code 

reader are deleted. 

Figure 49: Procedure CleanUp()  
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7.2.3 User Procedure 

Interface: Procedure ( Image : Region : Input, … : Result, Output, … ) 

* Data code reading 

global tuple DataCodeHandleDM 

global tuple DataCodeHandleQR 

 

* Execute 

if (SymbolType == 0) 

    find_data_code_2d (Image, SymbolXLDs, » 
        DataCodeHandleDM, [], [], » 
        ResultHandles, DecodedDataStrings) 

else 

    find_data_code_2d (Image, SymbolXLDs, » 
        DataCodeHandleQR, [], [], » 
        ResultHandles, DecodedDataStrings) 

endif 

 

* Set output parameters 

tuple_length (ResultHandles, Length) 

if (Length > 0) 

    area_center_xld (SymbolXLDs, Area, » 
        Row, Column, PointOrder) 

    DecodedString := DecodedDataStrings[0] 

    DigitalOutput1 := 1 

    Result := 1 

else 

    Row := 0.0 

    Column := 0.0 

    DecodedString := '' 

    DigitalOutput1 := 0 

    Result := 0 

endif 

DigitalOutput0 := 1 

return () 

The user procedure is called every time after 

grabbing a camera image. 

It takes one iconic input parameter called Im-

age. This parameter contains the grabbed im-

age in HALCON image format. 

The optional iconic output parameter Region 

is used for drawing the results of image pro-

cessing into the output image (see section 0). 

The number and type of input control parame-

ters are optional. This does also apply to the 

output control parameters. But there should 

be one output parameter called Result of in-

teger type. This parameter is used for classify-

ing “good” or “bad” images. 

When an input parameter has the name Dig-

italInputX, OPC UA or manual parameter 

values are ignored. Instead of this the current 

state of the corresponding digital input is used. 

This works similar on digital outputs. An output 
parameter DigitalOutputX sets the corre-
sponding output X. 

Figure 50: User Procedure Example  
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The example procedure has the following interface: 

ReadCode ( Image : SymbolXLDs :  SymbolType : 
  Result, DigitalOutput0, DigitalOutput1, DecodedString, Row, Column ) 

• Iconic inputs 

o Image contains the grabbed image. 

• Iconic outputs 

o SymbolXLDs is the contour of the detected data code. 

• Control inputs 

o SymbolType selects between Data Matrix and QR Code detection. 

• Control outputs 

o Result indicates whether code has successfully been read. 

o Setting DigitalOutput0 to 1 indicates that image processing has finished. 

o DigitalOutput1 contains the result of data code detection (success / error). 

o DecodedString contains the content from data code. 

o Row and Column is the center of gravity of the detected code. 

To edit the user procedure in the HDevelop tool, open the Procedure Interface dialog for the selected pro-
cedure. In the page General Documentation, you can enter a Short Description which is shown in the 
Image Processing Tab of the Configuration dialog. 

The page Parameter Documentation has a tab for each parameter. Select exactly one value from the Type 
List. You can give a Default Value, a range from Value Min to Value Max and a Description for the pa-
rameter.  

 

Figure 51: Edit Procedure Interface in HDevelop 
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 General C++ API 

It is possible to create dynamic libraries containing a user procedure. It uses the same process cycle as the 

HALCON procedures. The ViewIT  application will detect all lib???.so files stored in the folder 
/opt/ImagoTechnologies/ViewIT/procedures/. 

There is an example project which contains the class MyProcessing. This class has some fixed functions 
that are necessary for linking and managing the library. The user can modify the following functions and is 
also allowed to add own member variables to the class. 

 

7.3.1 Function GetComment() 

Interface: std::string GetComment() 

std::string MyProcessing::GetComment() 

{ 

    return "Example for user image » 
processing function<br />Version 1.0"; 

} 

Returns a description for the image processing pro-
cedure. This function is called when the user selects 
a new procedure from the list in the Image Pro-
cessing Tab of the Configuration dialog. 

Figure 52: Function GetComment()  
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7.3.2 Function GetInfo() 

Interface:   bool GetInfo( 
    std::vector<ProcessParameter> &input, 
    std::vector<ProcessParameter> &output, 
    std::vector<ProcessParameter> &init) 

bool MyProcessing::GetInfo( 
  std::vector<ProcessParameter> &input, 
  std::vector<ProcessParameter> &output, 
  std::vector<ProcessParameter> &init) 

{ 

    ProcessParameter p; 

 

    // Define input values 

    p.Name = "Test"; 

    p.Description = "Test input value"; 

    p.Init(0, 0, 100); 

    input.push_back(p); 

 

    // Define output values 

    p.Name = "Width"; 

    p.Init(640); 

    output.push_back(p); 

 

    p.Name = "Height"; 

    p.Init(480); 

    output.push_back(p); 

 

    p.Name = "Count"; 

    p.Descripton = "Number of images"; 

    p.Init(0); 

    output.push_back(p); 

    return true; 

} 

Defines input, output, and initialization param-

eters of the procedure. 

Each parameter has a name, a value, and an op-

tional description. By using the Init() function 

also the type (Integer, Real or String) of the pa-

rameter is defined. For Integer and Real types, 

the user can specify a range of a minimum and 

maximum value. 

The adjacent example contains an input param-

eter Test and output parameters Width, 

Height and Count of type Integer. Parameter 

Test has a valid range from 0 to 100. 

Figure 53: Function GetInfo()  
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7.3.3 Function Process() 

Interface: bool Process( 
    cv::Mat &image, 
    const std::vector<ProcessParameter> &input, 
    std::vector<ProcessParameter> &output) 

bool MyProcessing::Process(cv::Mat &image, 
  const std::vector<ProcessParameter> &input, 
  std::vector<ProcessParameter> &output) 

{ 

    int test; 

    int width; 

    int height; 

 

    // Get input values 

     test = input[0].GetInt(); 

 

    // Do processing 

    width = image.cols; 

    height = image.rows; 

    m_Count++; 

 

    // Set output values 

    output[0].Set(width); 

    output[1].Set(height); 

    output[2].Set(m_Count); 

 

    return true; 

} 

This function is called every time after grab-

bing a camera image. 

The first parameter is a reference to an image 

of type OpenCV cv::Mat. It contains the 

grabbed image including all relevant infor-

mation like width, height, and color format. 

Other parameters are the vectors of input and 

output parameters defined by the GetInfo() 

function. 

The example gets the value from the first input 

parameter. The output parameters are created 

from width and height of the input image. The 

member variable m_Count of the MyPro-

cessing class is increased and used as third 

output parameter. 

Figure 54: Function Process()  
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7.3.4 Function Init() 

Interface: void Init(const std::vector<ProcessParameter> &init) 

void MyProcessing::Init( 
  const std::vector<ProcessParameter> &init) 

{ 

 m_Count = 0; 

} 

The purpose of the Init() function is initializa-

tion of class variables and data. 

In this example the m_Count member is initial-

ized. 

Figure 55: Procedure Init() 

The function is called once at the start of the ViewIT  application before the process cycle. It takes no 
parameters. 

 

7.3.5 Function CleanUp() 

Interface: void CleanUp() 

void MyProcessing::CleanUp() 

{ 

} 

The CleanUp() function is called once at the end 

of the application or when selecting another im-

age processing procedure. This function also 

takes no parameters. 

It should clear all previously created data. 
Figure 56: Procedure CleanUp() 
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 Python API 

Python scripts stored in the folder /opt/ImagoTechnologies/ViewIT/procedures/ can be executed. 
The same process cycle as HALCON and C++ procedures is used. 

import numpy as np 

import cv2 

The data from the grabbed image is transferred to 

the Python module as a multidimensional array 

(numpy.ndarray). Therefore, the Python package 

numpy is required. Also, the python3-opencv 

packet is useful. 

Figure 57: Imported packages 

 

The following functions are necessary to execute a Python script from ViewIT : 

 

7.4.1 Function Init() 

def Init(start: int = 100): 

    global pos 

    pos = start 

Init() should prepare variables and objects 

which are used by the processing. 

The parameters of this function are optional. 

The function is called once before the process cy-

cle. It takes no parameters. 

Figure 58: Function Init() 

 

7.4.2 Function CleanUp() 

def CleanUp(): 

    pass 

The CleanUp() function is called once at the end 

of the application. This function also takes no pa-

rameters. It should clear all previously created 

data Figure 59: Function CleanUp() 
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7.4.3 Function Process() 

def Process(image: np.ndarray, » 
    threshold1: float = 100.0, » 
    threshold2: float = 200.0): 

    ok = True 

    msg = '' 

 

    # Check image  

    if image.size <= 0: 

        ok = False 

        msg = 'empty' 

    elif image.dtype != np.uint8: 

        ok = False 

        msg = 'wrong type' 

    elif len(image.shape) != 2 and » 
         len(image.shape) != 3: 

        ok = False 

        msg = 'wrong shape' 

    else: 

        # Process image 

        edges = cv2.Canny(image, » 
                   threshold1, thresh-
old2) 

        if len(image.shape) == 2 : 

            image[:,:] = edges[:,:] 

        elif len(image.shape) == 3 : 

            image[:,:,0] = edges[:,:] 

            image[:,:,1] = edges[:,:] 

            image[:,:,2] = edges[:,:] 

        msg = 'success' 

 

    return {'result': ok, 'message': msg} 

This function is called every time after grabbing a 

camera image. 

The first argument is a reference to an array. It con-

tains the grabbed image including all relevant in-

formation like width, height, and color format. This 

parameter is mandatory. 

Other arguments are optional input parameters 

which can contain a default value. The parameter 

values are handled in the image processing settings 

(see section 0). 

The example function gets the image and two 

threshold values when called. 

The image array is checked for validity. When using 

a monochrome sensor, the value of len(im-

age.shape) is 2, a color sensor has a value of 3. 

The example calls the Canny operator from 

OpenCV to detected edges in the image. Then the 

edge data is written to the image. Because the im-

age variable is a reference, the modified data is 

shown in the Live View. 

Figure 60: Function Process() 

The processing function can return values as Python dictionary, a combination of keys and values. This 
information is used in the image processing settings and the Live View for visualizing the output param-
eters. 
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The following functions are called when the user selects a new procedure from the list in the Image Pro-
cessing Tab of the Configuration dialog. All functions are optional. 

 

7.4.4 Function Comment() 

def Comment(): 

    return 'Canny edge detection' 

Returns a description for the image processing 
procedure.  

Figure 61: Function Comment() 

 

7.4.5 Function InitDescriptions() 

def InitDescriptions(): 

    return {'start': 'Start position'} 

Returns additional descriptions for the parame-
ters of the Init() function 

Figure 62: Function InitDescriptions() 

 

7.4.6 Function InputDescriptions() 

def InputDescriptions(): 

    return {'threshold1': 'Upper Thresh', » 
        'threshold2': 'Lower Thresh'} 

Returns additional descriptions for the input pa-
rameters of the Process() function. 

Figure 63: Function InputDescriptions() 

 

7.4.7 Function OutputDescriptions() 

def OutputDescriptions(): 

    return {result: 'Success', » 
        'message': 'Result message'} 

Returns additional descriptions for the output 
parameters of the Process() function. 

Figure 64: Function OutputDescriptions() 
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8 Support 

Finally, if you have any open questions, the IMAGO support team is happy to assist you in any cases. For 
direct contact to the support, please use our ticket system: https://imago.freshdesk.com 

Also, visit our IMAGO Download Portal: https://www.imago-technologies.com/support 

mailto:info@imago-technologies.com
https://www.imago-technologies.com/
https://imago.freshdesk.com/
https://www.imago-technologies.com/support


  

9 History  Page 58 / 58 
 

IMAGO Technologies GmbH 

Strassheimer Str. 45; 61169 Friedberg; Germany; Tel. +49(0)6031-6842611 

info@imago-technologies.com; www.imago-technologies.com 

9  History 

Revision Date Changes 

1.0 Nov-15-2021 First release 
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