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Tasks AI sorting line  

For you to be able to understand the model of the AI sorting line barrier properly, it makes sense to look at the model of the “teachable machine” and the related tasks first. The basics of the AI learning process are explained there. 

With the AI sorting line, components with identical geometry but a different appearance are fed to a camera via a conveyor belt and then automatically separated according to their appearance. The picture taken is analysed with the aid of artificial intelligence. The conveyor belt and the ejection of the workpieces are driven by encoder motors. 

The special feature of the AI sorting line is that the algorithm has learnt the solution path itself beforehand, i.e. it recognises patterns and laws on the basis of existing data and algorithm patterns. So-called machine learning (ML) as a sub-area of AI also makes it possible to analyse images that are unknown as yet. 
 
Construction task 

Build the model AI sorting line according to the building instructions.  
 
Operation 

During operation of the sorting line, make sure the lighting conditions are good and consistent, so that the camera can recognise the workpieces well. 
Supply the AI 4.0 sorting line with power and then start the TXT 4.0 Controller by pressing and holding the ON/OFF button. After the controller has started, the program Add_On_Sorting_Line_AI [1] has to be loaded to the controller first. You will find the program in Robo Pro Coding under: 
Project -> New -> Example ->STEM Add On AI -> Add_On_Sorting_Line_AI 
If no program is loaded, select the program Add_On_Sorting_Line_AI under “File” and load it via “Load”. 

Start the program by briefly pressing the program start button. 
Now you can place any workpiece in the workpiece receptacle on the left. The sorting line AI now sorts this workpiece into the corresponding sorting bay on the basis of colour and detected properties. A distinction is made between 2 OK (OK) bays and one NOK (NotOK) bay. 
 


Controller interface
 
The sorting line AI provides a controller interface via which the program is started and the work state can be viewed 
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	Programmierstartfläche
	Program start button

	Einlagerungsschacht
	Storage bay

	Programmstopknopf
	Stop program button





Program sequence 

Workpiece receptacle 

If there is no workpiece in the receptacle, the light barrier is not interrupted. When a workpiece is inserted, the light barrier is interrupted and then the conveyor belt is moved forward slowly. When the workpiece leaves the light barrier, the conveyor belt is stopped. Then the conveyor belt is only moved with defined distances. Since the precise position of the workpiece on the conveyor belt is now known, the workpiece is moved under the camera. 

Image analysis 

The camera takes a picture of the workpiece for image analysis. 
For this to be able to be analysed with the machine learning model, this model is initialised and then analysed. The result is a list of the properties detected. This list contains: 

1. Confidence 0-1 (0-100%) 
2. Position [TopX, TopY, BottomX, BottomY]  
3. Type e.g. [CRACK,BOHO] 

The first element in the list is the element detected with the greatest probability. For this reason, only this one is further processed in the application and given to the colour recognition. Colour and property are compared and classified according to the OK and NOK specifications. 

Sorting 

Based on the detected properties and predefined values, the workpiece is classified into one of the 3 bays. White-OK, blue-OK or NOK (yellow). The workpiece is transported onwards by the conveyor belt and directed to the corresponding bay. 
 
Experimental tasks 

1. There are 4 workpiece variants per colour. The sorting line only detects 1 workpiece each as OK (OK or passed).  
Prepare 4 white and 4 blue workpieces with the stickers as shown in Figure 1 and Figure 2 and then find out which workpieces the sorting line AI has been trained for. 
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Figure 1: White workpieces 
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Figure 2: Blue workpieces 
 
 
2. Train your own AI for the sorting line using other workpieces. 
 
 


Annex 

AI sorting line 

Further information 
 
[1]	AI program model AI sorting line: Add_On_AI 
[2]	Instructions TXT 4.0 – Setting SSH 
[3]	Python installation program, https://www.python.org/ 
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