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Tasks - Teachable machine 

Construction task 

Build the model according to the experiment instructions. We will be working with the camera a lot in the following tasks. For our artificial intelligence to be able to be trained well, you should make sure the light conditions are good for the following experiments. Perhaps you can extend the model in such a way that you can integrate a sheet of paper or cardboard as a background for the objects. But you can still do that later in the experiment if necessary. 
 
Experimental tasks 

Task 1: Basic program 

With this task, the basic framework for our learning program is to be created. 

Use Robo Pro Coding to create a program that provides four buttons on the controller. Simply name the buttons according to the colours of the LEDs. When you press one of the buttons, the respective LED should light up briefly as a check. 

 
Task 2: Collect images for the AI training 

In this task, we extend our program from task 1 so that when one of the buttons is pressed, we take a picture with the camera first. 

The image is to be saved in the directory “xxxxxx”. Save the image file as “<Colour>_<random-number>.png”. You can also replace the random number by the exact time in seconds or milliseconds. We will use the colour code later in the training program on the computer. 

Having saved the data successfully, make the LEDs light up in the respective colour again. 

When you have created the program, look for 4 different objects or images. 

You now record a series of images of each of the objects with your program. This is how we collect data for learning! 

 
Task 3: Train at the computer 

Please note! Things get somewhat trickier at this step! 

Connect your computer to the TXT 4.0 Controller. Make sure you have switched on remote access with the so-called “Secure Shell (ssh)” on your computer. You can refer to the instructions for your TXT 4.0 on how to do this [1]. 

We now have to execute the learning program [2] on the PC. The program has been written in the programming language Python. If Python has not been installed on your computer yet, you will find installation instructions [3] at http://python.org. 

Take a look at the Python program – it is made up of three parts: 

In the first part, the image files that you prepared with your first program are loaded to the PC. 

The second parts carries out training of your AI. 

In the third part, the trained network is transferred back to the controller so that we can use it for the next task. 
 
Task 4: Preparation of our recognition program and use of AI 

As the last step, we prepare a second program in Robo Pro Coding that uses the learned AI to recognise objects. For this, you have to load the trained model (refer to the example programs in Robo Pro Coding [4] on how to do this). 

We also need a pushbutton for our model. When the pushbutton is pressed, a picture is to be taken with the camera and our AI can decide which LED is to light up – for this it will return the text you chose before when naming the files. The matching LED should also be switched on in the program. 

If the program works, check how well the model recognises objects. You will find that it doesn’t always work one hundred percent, but now you are ready to play with your “teachable machine” and you can try out image recognition. 
 
Task 5: How good is your AI? 

In order to evaluate how good AI is in recognising things, a truth table is typically used – this sounds more complicated than it is. 

To do this, we only have to show AI objects of one kind e.g. those you “marked” with the red LED before. Then we count how many of these objects were recognised correctly – these are the “true positives”. The ones not recognised correctly are the “false negatives”, in other words those which were recognised as something else by mistake. You divide both numbers by the quantity of objects shown – this gives you a ratio value that you may already be familiar with from maths lessons on statistics. 

We now carry out the experiment with objects of the other kinds and count how many are correctly recognised as not being objects of the first type – these are the “true negatives”, in other words, ones which have been recognised correctly. The objects incorrectly acknowledged with the red LED by our AI are the “false positives”. Here, too, you divide the numbers obtained by the total number of (incorrect) objects shown and will get a ratio value as above. 

The nearer to 1 the first two values are and the nearer to 0 the second two, the better your AI has recognised the objects correctly. 
How good is your AI with all four types of objects? 

___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 


Task 6: Expert task – how reliable is your AI? 

When you show your program an object, the AI often returns several values, thus showing how reliable it is in recognising the objects, for example red: 0.9, yellow: 0.1.  
 
Can you use the values in such a way that the different LEDs indicate by flashing how reliable the AI is? 
 



Annex 

Teachable machine 

Further information 

A computer with Python installed is required for the execution of the AI learning/training program. 
 
[1]	Instructions TXT 4.0 – Setting SSH 
[2]	AI learning/training program in Python, https://www.fischertechnik.de/XXXX 
[3]	Python installation program, https://www.python.org/ 
[4]	Robo Pro Coding: A4_TMachine_TModel_Load_AI 
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