
30. 1. 2025

1

ICE-R: Inclusive and Creative 

Educations with Robotics and AI

Empowering Teachers and Students through Robotics and AI

ICE-R 3 pillars

● 3D printing and technologies

● Robotics

● Artificial intelligence

Introduction:  Robotics in Education

1. What is a robot?

2. Why robots for education?

What is a robot?

A B                           C                             D

E                              F                             G                          H

Robot Definitions

A robot is defined as "a programmed actuated mechanism with a degree of autonomy to 

perform locomotion, manipulation or positioning".

Standard ISO 8373 Vocabulary

An agentive device in a broad sense, purposed to act in the physical world in order to accomplish 

one or more tasks. In some cases, the actions of a robot might be subordinated to actions of other 

agents, such as software agents (bots) or humans. A robot is composed of suitable mechanical and 

electronic parts. Robots might form social groups, where they interact to achieve a common goal. A 

robot (or a group of robots) can form robotic systems together with special environments geared to 
facilitate their work.

Standard IEEE 1872

'“I don’t know how to define one, but I know one when I see one!”'

Joseph Engelberger

Robot Laws

The Three Laws, presented to be from the fictional "Handbook of Robotics, 56th 

Edition, 2058 A.D.", are:

1. A robot may not injure a human being or, through inaction, 

allow a human being to come to harm.

2. A robot must obey the orders given it by human beings 

except where such orders would conflict with the First Law.

3. A robot must protect its own existence as long as such 

protection does not conflict with the First or Second Law.
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What is a robot?

Even that not strictly robots, 

they use the same technology:

● Sensors + Actuators + Control

● Embedded Microcontrollers

● Visual systems, 

● Automation, 

● and AI

Why robots for education?

● Development of STEM / 21st Century Skills

● Enhanced Motivation and Engagement

● Improved Learning Outcomes

● Interdisciplinary Learning

● Real-World Application

Why NOT robots for education?

● Distraction and Cognitive Load
● Dependence on Instructor Support
● Gender Issues
● Potential for Boredom
● Complexity and Cost (time + $)

Part 1:  Technologies for prototyping  (3D print)

Part 2:  Robot technologies (for education)

1. Simulators

2. micro:bit based robotics

3. mBot2

4. …and AI

PRIA Hedgehog IDE Introduction
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2.1  Simulator Hedgehog IDE  

https://ide.pria.at

PRIA = Practical Robotics Institute in Austria
Hedgehog = r. Igel (AT), ježko (SK)

Robot in the PRIA simulator - drives

left wheel 

motor 
0

right wheel 

motor 1

Motors can use speeds 
between

-
1000

+100
0

0

2D physical 
engine:

0 1 2 34 65

Robot in PRIA simulator - sensors
1x bump sensor  
(0) low when a collision is detected

# Senzor Rozsah

0 line far left 0/1

1 line at left 0/1

2 line at right 0/1

3 line far right 0/1

4 distance left 0 - 4095

5 distance middle 0 - 4095

6 distance right 0 – 4095

7 n/a

8 bumper 0/1

3x distance sensor

non-linear 0 -- 4095

4x line sensor 

- detect black lines (1) on the 

ground (0)

8

Task 1: city walk

Tour guiding robot

Task 1: city walk 2.2  micro:bit & robotics + AI
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https://pria.at/
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Robots for education
2.2  micro:bit

Kitronik :MOVE mini 

MK2 buggy kit 
1+  34,47 €

10+  31,59 €

without 

micro:bit

https://kitronik.co.uk/collections/accessories-for-the-bbc-micro-bit/products/5652-move-mini-mk2-buggy-kit-excl-microbit

Disassembled kit (repeatability?)

Differencial drive

3x AA battery 1,5V

Opening for pen - can draw

Microbit biped (OTTO) https://www.thingiverse.com/thing:2786066

micro: Maqueen 

micro:bit  Robot 
1+  39,48 €

without
micro:bit

partially assembled

Differential drive

3,5V (3x AAA or 3,6-3,7V LiPo)

Sensors:

2x Infrared (bottom)

1x Infrared Receiver (NEC decoder)

1x SR04 Ultrasonic

Actuators:

2x N20 dc motor with metal gear 1:150

2x LED red

4x RGB neopixel multicolor

1x I2C Interface (3.3V)

Dimensions: 81x 85 x 44 mm

Weight: 75,55 g

ELECFREAKS 

Ring:bit Car V2.0 
1+  

47,88-52,90 €

incl. micro:bit

https://rlx.sk/sk/microbit/8578-elecfreaks-ringbit-car-v20-for-microbit-obsahuje-microbit-v2-ef08201v2.html

Assembled

Differential drive

3x AA battery 1,5V

https://youtu.be/zGyO9VICoSg
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Wukong based robot

1+  

47,88-52,90 €

without micro:bit

component, part of the kit

integrated battery

https://www.elecfreaks.com/wukong-board-with-lego-holder-for-micro-bit.html

Wukong based robot

https://www.elecfreaks.com/blog/post/micro-bit-walking-robot.html

Cardboard robots 

https://youtu.be/0Vpsnh_tSoA

2.3 Robot mBot2  - presentation by Michal Kocúr / FEI STU

What is mBot2?

▪ A programmable robot designed for 
STEM learning.

▪ Powered by advanced electronics 
and sensors.

▪ Can be programmed in Python or 
using block-based programming

mBot mBot2
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Block-based 
programming
 very similar to the Scratch

 drag and drop blocks of code 
to create programs

 without worrying about 
typing or syntax



mBot2 components

CyberPi
▪ ESP32-WROVER-B

▪ Wi-Fi

▪ Dual-mode Bluetooth

▪ Micro USB port (Type-C)

▪ Port for connecting to 
extension boards

▪ Port for connecting to 
electronic modules (serial 
communication)

Example 1: Noise detector

Motors with
encoders
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Example 2: Go forward 20 cm

Ultrasonic 
Sensor 2
Output range: 5–300 cm

Quad RGB 
Sensor
Detection range: 5–15 mm 
from the object to be detected

Example 3: Parking sensor Example4: Avoiding obstacles

Example 5: Color detector Example 6: Line Follower
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Where can I find more 
information?

 Makeblock official webside

 https://www.makeblock.com/pages/mbot2-coding-robot

 Makeblock help center

 https://support.makeblock.com/hc/en-us/articles/1500006183021-What-
is-mBot-Neo-mBot2

 Makeblock STEM center 

 https://www.makeblock.com/collections/stem-
classes?sort_by=manual&filter.p.m.custom.filter_by_product=mBot2

I don’t have a robot…   :(

Use a simulator!

OR…

https://www.techlib.sk/ https://smartlab.cvtisr.sk/

Part 4
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https://www.makeblock.com/pages/mbot2-coding-robot
https://support.makeblock.com/hc/en-us/articles/1500006183021-What-is-mBot-Neo-mBot2
https://support.makeblock.com/hc/en-us/articles/1500006183021-What-is-mBot-Neo-mBot2
https://www.makeblock.com/collections/stem-classes?sort_by=manual&filter.p.m.custom.filter_by_product=mBot2
https://www.makeblock.com/collections/stem-classes?sort_by=manual&filter.p.m.custom.filter_by_product=mBot2
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4.  Artificial intelligence in robotics

+ ChatGPT as a code generator

+ micro:bit AI  or Teachable Machine

+ smart camera for robots

4.1  Code with AI

chatGPT 4o:

4.2   https://teachablemachine.withgoogle.com 4.3  Smart cameras for robots

4.3.1  Smart AI lens

micro:bit AI Smart Lens Kit

€ 50-65
ELECFREAKS

Shenzhen, China,

4.3.2 Huskylens

Gravity: Huskylens

€ 60-75
DF Robot

Chengdu, China,
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4.3.2 Huskylens
Arduino, micro: bit, Raspberry Pi and LattePanda

4.3.3  Smart camera for mBot2

Smart Camera Add-on Pack

€ 90-150
MakeBlock

Shenzhen, China / Irwindale USA / Netherlands

4.3.3  Smart camera for mBot2
Summary

During the bootcamps, students will work with:

● 3D printing, 

● Robots and 

● AI

If you are interested, we can provide more detailed information about any of topics 

presented today, just let us know…

Contact

Any questions? Problems? 

Advice with educational robotics?

Don’t hesitate to contact me:

Richard Balogh

Slovak University of Technology 

richard.balogh@stuba.sk
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https://www.dfrobot.com/category-35.html
https://www.dfrobot.com/category-257.html
https://www.dfrobot.com/category-153.html
https://www.dfrobot.com/category-175.html
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