
Real-Time PID Control of Wireless 

Two Wheeled Balancing EV3 Lego 
Robot

by

Dr. Nor Maniha Abdul Ghani
FKEE

normaniha@ump.edu.my



Contents

• Introduction

• Problem Statement

• Objectives

• Methodology

• Results

• Conclusion

• References



Introduction 

Inverted 
pendulum 
concept.

Highly 
unstable 
nonlinear 

system

Common 
problem in 

control 
engineering Various 

applications; 
Segway[2], 

iBOT[1], etc.



Problem Statement

Non research 
has controlled 
the real-time 

using PID 
control for EV3 

Lego Robot.

Only LQR 
controller.

Uses 
offline 

method



Objectives

To control the tho-wheeled 
EV3 :ego robot using PID in 
real-time using GUI.

To introduce the application 
as an Educational Kit for a 

beginner to explore PID 
control of two-wheeled 

robotic system.



Project Scope

Scope

Simulation and hardware 
interfacing of two-wheeled 

LEGO EV3 robot in real-time. Upright 
position  

on uneven 
surface

Upright 
position  on 

ramp 

Upright 
position on 
flat surface

Moving 
forward and 
backward.

Turning 
right and 

left.



Methodology-1

• System Modelling 



Methodology -2

• Simulink Block 

Diagram



Methodology-3

• Simulink Controller Dashboard



Result-1

• Result from Matlab/Simulink simulation



Result-2

• Result from hardware 



Conclusion

 The balancing EV3 Lego robot has been 
successfully controlled using PID in real-
time.

 This project can become as a “PID control 
Kit” for secondary schools & university 
students (laboratory session).
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