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Abstract— The Eye Monitored wheelchair is a mobility-aided 

device for persons suffering from physical disabilities or 

chronic diseases such as Quadriplegia. In this project, we use 

an eye tracking system to control wheel chair. User’s eyeball 

movements are transmitted to screen position using the 

optical eye tracking system. When a person looks at proper 

angle, then computer input system will transmit command to 

the software based on the angle of rotation of pupil. Also, 

obstacle detection sensors are connected to the PIC 

microcontroller to provide necessary feedback for proper 

operation of the wheelchair and to ensure the user’s safety.    
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I. INTRODUCTION 

The wheel chair model design illustrated here is a well-

equipped and flexible motorized wheelchair for paralytic and 

motor disabled patients to drive the wheelchair without 

straining any of their physical posture. The eyeball 

movements are tracked autonomously and the wheelchair is 

directed according to the eye position. It is an environment-

friendly and cost-efficient wheelchair that consumes less 

power and can be fabricated using minimum resources.  The 

physical disability of the user has been taken into 

consideration while designing the system, hence it won’t 

affect the patient physically. Obstacle and ground clearance 

sensing is performed to ensure patient’s safety. Audible 

notification for the obstacles has been provided.  

A. Problem Statement  

Thus, we can summarize our project as follows: the main of 

this project is to design a vision based wheelchair system. 

Using the camera to acquire user images and analysing user 

intent using head gestures. 

II. BLOCK DIAGRAM 

 
Fig. 1: Transmitter Section 

 
Fig. 2: Receiver Section 

III. MAIN COMPONENTS 

A. PIC Microcontroller 

We know that the microcontroller is an integrated chip which 

consists of CPU, RAM, ROM, timers, and counters, etc. At 

present PIC microcontrollers are extensively used for 

industrial purpose due to low power consumption, high 

performance ability and easy of availability of its supporting 

hardware and software tools like compilers, debuggers and 

simulators. PIC microcontrollers are very popular due to their 

ease of programming, wide availability, easy to interfacing 

with other peripherals, low cost, large user base and serial 

programming capability etc. 

B. LCD Display 

Various display device such as seven segment display. LCD 

display etc can be interfaced with PIC microcontroller to get 

the output directly on the display. In our prototype we use a 

two-line LCD display with 16 characters each. 

C. Ultrasonic Distance Sensor 

Its small size, wider range and easy usability make it a handy 

sensor for distance measurement and mapping. 

D. Motor Driver  

 
Fig. 3: Circuit Diagram 

Motor driver is required to run the motors since the motors 

require more current than the PIC microcontroller pin can 

generate. Motor driver circuit is basically a current amplifier 

which takes a low-current signal from the microcontroller as 

input and gives out a relatively higher current signal which 

can control and drive a motor. In most cases, a transistor can 
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be used as a switch and perform this task which drives the 

motor in a single direction. 

IV. METHODOLOGY 

We have tried to design a wheel chair for people suffering 

from quadriplegia or any physical disabilities using an eye 

monitoring system. The prototype of our project consist an 

eye-tracking unit, transmission unit reception unit and motor 

driver circuit. The movement of eyeballs is continuously 

tracked using a camera. This camera is positioned in front of 

the eyes, such that the focus remains on the eye movement. 

These live images are sent to a computer or laptop. Every 

single image undergoes processing and the required 

information is obtained from the image. The processing unit 

has an USB outlet to the PIC microcontroller. The 

information of the eyeball movement is sent to the 

transmitting encoder connected to the computer. The 

transmitting encoder then transmits the information 

wirelessly to the receiving decoder which is mounted on the 

wheelchair. The receiving decoder on the wheelchair is 

connected to the motor driver. The motor driver circuit 

receives the signal from microcontroller and transmits the 

relative signal to motors. The motors exhibit differential 

steering mechanism ensuring smooth turning. Similarly by 

looking at the centre of     the camera the wheelchair will 

move forward and user can stop the wheelchair by simply 

blinking or closing his eyes. 

V. RESULT 

The implementation of the design passed all necessary design 

test conducted such as Hardware and Software test. Each 

stage in the development process was tested and evaluated in 

reference to the existing setup. The test shows that the system 

performs very well as compared to the existing system. The 

functionality was then confirmed by sending messages/ 

information to the display and each message having 

authenticated to be valid was displayed. The prototype of the 

complete system is shown in Figure.  

 
Fig. 4: Prototype of our project 

 
Fig. 5: Interfacing between various components 

VI. CONCLUSION 

A. Performance  

The system functions efficiently with an accuracy of 70-90 % 

which was above our expectations. The image capture, eye 

movement detection and the algorithm for validating 

movement attempts perform very reliably as our results 

suggest.  

The main motive of this project is to contribute to 

the society in our small way by setting out an idea for a 

system which could actually better the lives of millions of 

people across the globe. We believe we have done great 

justice to the idea, and ended up getting more than satisfying 

results.  

B. Future Modifications  

Though our prototype performs satisfactorily, but a lot of 

work needs to be done before making the product 

commercially viable. Some sort of sequence of events should 

trigger start of detection, because we do not want the wheel 

chair to move when the person is just casually glaring in 

different directions. Similarly, we can incorporate certain 

sequence for turning ON and OFF electrical devices, or door 

locks.  

Also since the necessity of the application is so high, 

lot of safety precautions need to be implimented. It needs to 

be made sure that the system is not fatal to the health of the 

user. A lot of testing needs to be done before starting 

commercial production of the wheelchair. 
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