
Smart Recycling System: Building and 
AI-powered bin



✏ TASK 1: Follow the drawing to assemble 
the box and attach the servo motor at the 
back

Assembling the bin and connecting all the components



✏ TASK 2: Follow the teacher’s instructions on how to connect the servo to the expansion board and draw the correct 
connections on the image below.

Assembling the bin and connecting all the components



✏ TASK 2: Follow the teacher’s instructions on how to connect the servo to the expansion board and draw the correct 
connections on the image below.

S1

MakeCode

Assembling the bin and connecting all the components



PROGRAMMING THE MANUAL OPENING OF THE BIN



On start: 
● Show an start icon
● Set servo position to lid closed

On button A pressed: 
● set servo position to lid closed
● Show an icon that represents the lid closed

On button B pressed: 
● Set servo to lid open
● Show an icon that represents the lid open

PROGRAMMING THE MANUAL OPENING OF THE BIN
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PROGRAMMING THE MANUAL OPENING OF THE BIN



Teachable Machine 
https://teachablemachine.withgoogle.com/

no_item
cardboard
glass
containers
organic

TRAINING THE LEARNING MODEL

https://teachablemachine.withgoogle.com/


TRAINING THE LEARNING MODEL



TRAINING THE LEARNING MODEL



PROGRAMMING THE MICRO:BIT TO USE THE LEARNING MODEL



PROGRAMMING THE MICRO:BIT TO USE THE LEARNING MODEL

✏TASK 5: This is part of the code you need 
to automate the system. Can you add the 
missing blocks?



✏TASK 6:  Only the assigned recycling category should open the bin; the others should only display 
feedback.
We have been assigned the following category : ____________________________
You need to add the code to open the lid under the correct conditional:
● opens the lid
● waits 5 seconds
● then closes it again

Write the blocks with the variables, pins you will be using to make the system work:

PROGRAMMING THE MICRO:BIT TO USE THE LEARNING MODEL



CONNECTING THE MICROBIT TO THE LEARNING MODEL

MAKE: AI Robots (https://makeairobots.com/)

https://makeairobots.com/


CONNECTING THE MICROBIT TO THE LEARNING MODEL



Some questions to 
think about

Words to use in your 
explanation

Some prompts to help you complete the task 

What problem did you 
have?
What do you think 
caused the problem?
How did you fix it?
Did the system work 
after the change?

wiring, servo, variable, 
code, connection, class 
name, serial data, 
camera, model, test, 
error, solution, Learning 
model

“At first, our system did not work properly. The main problem 

was ________. We checked ________ and realised that ________. 

We solved it by ________. After that, the system ________.”

“The lid did not open properly because...”

“The servo angles were not correct, so...”

“The micro:bit did not connect because...”

“The model did not recognise the object because...”

“The class names did not match the code, so...”

“We fixed the problem by changing...”

“After testing again, we found that...”



✏TASK 8:  Reflection questions:

1. Does this system actually reduce waste contamination?

2. Is recycling the best solution, or should we reduce and reuse first?

3. What are the limits of AI in solving environmental problems?



POSSIBLE PROGRAMMING 

SOLUTION

NOTE:
In this example the bin only opens if the 
data received is “containers”
The angles in the variables may need to 
be adjusted for correct operation


