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Abstract - Studies shows that every year there are 11,000 new cases of paralysis in the United States. Famous 

people like Stephen Hawking and Max Brito also have been known to be suffering from this crippling 

phenomenon. Our attempt is to make lives of such people simple. By simple, we mean self-supporting, which 

will thereby raise their confidence and their happiness. The idea is to create an Eye Monitored System which 

monitors the movement of the eyes and allows movement of the patient’s wheelchair in the direction of the eye 

movements. We know that someone suffering from paralysis will be able to partially turn his head and move his 

eyes, by presenting a chance to detect those motion. We have designed a system where a patient sitting on the 

wheelchair assembly is able to move in a direction just by looking in that direction wherein there is a camera 

directly facing the patient’s face. The live video of the patient’s eyes monitored by a MATLAB script running 

on a system, which will then guide the motors wired to the Arduino Uno board over the Serial Interface to move 

in a particular direction. The assembly is very cost effective and thus anyone can afford it around the globe. 
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1. INTRODUCTION 

 There are a huge number of paralyzed 

people who are dependent on others for mobility 

even for a short distance. The development of 

wheelchair controlled just by vision will be a great 

advancement and a breakthrough to help the 

paralyzed for self-mobility enabling them to be 

independent. Here in this paper titled “IRIS 

MOVEMENT BASED WHEELCHAIR” we have 

designed a system where the paralyzed person can 

move the wheelchair himself just by the movement 

of his eyeball. 

A. Problem Definition 

 The main of this paper is to design an iris-

based wheelchair system. This is done by using the 

camera to acquire user images and analysing user 

intent using eye gestures. 

B. Existing System 

 The present system of wheelchair 

automation is mostly the remote-controlled 

mechanism where a non-paralyzed person controls 

the wheelchair to reduce the effect of applying 

force. Even though, the effected person is not fully 

independent of moving by himself. 

C. Drawbacks of the Existing System 

 If there is no one near the paralyzed 

person and if there comes an emergency for him to 

go to some place, it is difficult for him to go. So, 

there needs a self-sustained system where even if 

there is no one to help, paralyzed person can 

relocate himself without anybody’s help. 

D. Proposed System 

 In this paper, I would propose a system 

where a paralysed person can himself move a 

wheelchair just with the gestures of his eyeball. 

This can be done by taking snapshots of his eyeball 

and if a change is found, the wheelchair, with the 

help of motors, he is able to move in the desired 

direction. 

 

2. METHODOLOGY 

E. System model 

 The system model that represents “IRIS 

MOVEMENT BASED WHEELCHAIR” is shown 

below in figure 1. 

 
Figure 1: Block Diagram 

 We shall discuss each block from the 

block diagram shown above. 

F. Web Camera 

 A webcam is an input device that captures 

digital images. These are transferred to the 

computer. It is a small digital video camera directly 

or indirectly connected to a computer or a computer 

network. 

G. Arduino UNO 

Arduino Uno is a controller board based 

on the ATmega328P microcontroller. There are 14 

digital input/output pins. Among these 6 pins can 

be used as PWM outputs, and there are 6 analog 

input pins. It has an on-board 16 MHz quartz 

crystal oscillator, a USB connection jack, a power 



International Journal of Research in Advent Technology, Special Issue, RAECE-2K19 

E-ISSN: 2321-9637 

Available online at www.ijrat.org 

2 
 

jack, an ICSP header and a reset button. It has all 

the things needed to support microcontroller 

operation; we just simply need to connect it to a 

computer with a USB cable or power it up with an 

AC-to-DC adapter or with a  battery to it get 

started. 

H. Motor Driver 

The L298N motor driver is a monolithic 

integrated circuit in a 15 - lead Multiwatt and 

PowerSO20 packages. L298N is designed to 

provide bidirectional currents to drive up to 1A at 

voltage ranging from 4.5V to 36V. It is a  high 

voltage, high current dual full-bridge driver which 

can accept standard transistor-transistor logic levels 

(TTL) and used to drive inductive loads such as DC 

and stepper motors, relays and solenoids. Motor 

driver works differently for different inputs as 

shown in table 1. 

Table 1: Logic table  

INPUT 1 INPUT 2 DIRECTION OF 

ROTATION OF 

MOTOR 

0 0 No Rotation 

0 1 Anti-Clockwise 

1 0 Clockwise 

1 1 No Rotation 

 

3. MATLAB SCRIPT 

 A MATLAB script is a file with a “.m” 

extension that contains multiple sequential lines 

of MATLAB commands and function calls. In 

MATLAB Script, eyes are detected using Viola-

Jones algorithm. After pre-processing the images of 

the detected eyes, these images are used to detect 

movements of the iris. Each movement is given a 

code as shown in table 2. These codes are passed to 

Arduino UNO through serial port. 

Table 2: Codes passed to Arduino 

MOVEMENT DETECTED CODE 

Straight 0 

Left 1 

Right 2 

 

4. PULSE WIDTH MODULATION 

 Pulse width modulation (PWM) of a 

signal or power source involves the modulation of 

its duty cycle, to either convey information over a 

communications channel or control the amount of 

power sent to a load. Pulse width modulation can 

be done using a square wave whose pulse width is 

modulated which results in the changes in the 

average value of the output waveform as shown in 

Figure 2 below. 

 
Figure 2: PWM 

 

5. WORKING 

 The Web Camera captures the video and 

takes snaps of the eyeball to track its movements. 

Based on this movement, a decision is made 

regarding on which direction the wheelchair has to 

be directed. This decision is made by MATLAB 

Script and given to Arduino UNO board. Later 

based on the input from the MATLAB Script, 

Arduino sends PWM signals to L298N motor 

driver which would in turn drive the DC motors. 

 
Figure 3: Flowchart 

The above flowchart in figure 3 shows the 

complete process of operation. 

 

6. OBSERVATION AND RESULT 

 Eye monitored wheelchair is very helpful 

for people suffering from paralysis. With this setup,  

paralysed person can relocate himself without 

anyone’s help. Figure 4 shows the output of the 

MATLAB script which detects the eyes and its 

movements. 
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Figure 4: Eye detection 

 

Figure 4 shows the hardware setup which can be 

implemented on a wheelchair. 

 

 
Figure 5: Hardware Setup 

 

7. FUTURE SCOPE 

 Even if our prototype performs fairly 

satisfying, it requires a lot of work to be done 

before making this product actionable in the 

market. Some sort of sequence of events or actions 

should trigger the detection, because it is not 

convenient for the wheelchair to move when the 

person is just casually gazing in different 

directions. 

 Also, a lot of safety precautions need to be 

incorporated since we do not want the patient 

sitting on the wheelchair to flip over in case of any 

misfortunates. We need to make sure that the 

system is not fatal to the life of the patient. A lot of 

testing needs to be done before making this a 

product in the market. 
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