
ABSTRACT 

Robotic wheelchairs extend the capabilities of traditional powered 

devices by introducing navigational intelligence control. These devices can 

ease the lives of many disabled people, particularly those with severe 

impairments, by increasing their range of mobility. 

This thesis focuses on the design and implementation of a shared 

control system between human and machine, which consist of two 

subsystems. The first subsystem is the design and implementation of 

wheelchair robot controlled by using Electrooculography (EOG) signals. 

The designed acquisition system is based on the reconfigurable devices, 

which allows redesigning the analog conditioning stage due to the use of a 

Field Programmable Analog Array (FPAA) device, which adapted to the 

requirements of the signal shape and/or medical specifications. Here, the 

signal processing has been accomplished by using Arduino mega 

(ATmega2560) microcontroller, which accomplished the obstacles 

avoidance task by using ultrasonic sensor. Also, reduces the cost drastically 

rather than using a computer. Eye movement is detected by processing 

EOG signals, and associates the eye movement to motion commands of the 

wheelchair such as forward, reverse, left and right. 

The second subsystem concerned with the design and 

implementation of colored marker recognition system, which can assist 

those disabled people to move easily in an indoor environment. The system 

has been built in MATLAB environment, a laptop PC with digital camera 

are used to meet with system requirement. A high technology of the smart 

phones have been utilized such as, voice recognition and wireless data 

transmission to design and implement a system for remotely turn on the 

recognition system to allow those disabled people to switching system on 

and saving  power. 



The wheelchair robot has been created in order for the control 

components to be easily changed and upgraded. This project can assist an 

elderly or disabled people. Many scenarios of the wheelchair robot 

movement in an indoor environment have been suggested and applied to 

test the ability to move transparently. The experimental results show the 

efficiency and reliability of the navigation system.  


