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ABSTRACT   

 

        According to a new report prepared jointly by the World Health Organization and the 

World Bank, 15 percent of the world‘s population is disabled. The use of powered 

wheelchairs with high navigational intelligence is one of the great steps towards the 

integration of severely physically disabled and mentally handicapped people .Driving a 

wheelchair is a tedious task for severely handicapped persons, unless they use the voice 

to control the joystick. Simultaneously blind and paraplegic people deal with two problems, 

which creates uneasy situation for them, i.e., locomotion and localization. Different 

systems are being developed to overcome the problems described above, allowing the 

end-user to perform safe movements and accomplish some daily life important tasks.   

        The utilization of fueled wheelchairs with high navigational insight is one of the 

extraordinary strides towards the mix of seriously genuinely debilitated and intellectually 

impeded individuals. Driving a wheelchair is a drawn-out task for seriously incapacitated 

people, except if they utilize the tongue to control the joystick. All the while, visually 

impaired and paraplegic individuals manage two issues, which cause uncomfortable 

circumstance for them, i.e., headway and confinement. Various frameworks are being 

created to defeat the issues depicted above, permitting the end-client to perform safe 

developments and achieve some day to day existence of significant assignments. Our 

Automated wheelchair utilizes eye squint and head slant development to control the 

wheelchair. Likewise, we can give more freedom to the impaired individual by utilizing a 

similar head slant development to speak with the gadgets in a space for instance: a fan. 

This correspondence is finished utilizing a RF transmitter and beneficiary. Utilizing this, 

the individual have some control over different gadgets without any problem   
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CHAPTER 1 

  1.  GENERAL INTRODUCTION     

The number of persons who are paralyzed and therefore dependent on others due 

to loss of self mobility is growing with the population. The development of the wheelchair 

for paralyzed users is surprisingly recent starting with the conventional manually 

powered wheelchairs and advancing to electrical wheelchairs. Conventional wheelchair 

use tends to focus exclusively on manual use which use which assumes users still able 

to use their hands which excludes those unable to do so. Diseases or accidents injuring 

the nervous system also frequently because people lose their ability to move their 

voluntary muscle. Because voluntary muscle is the main actuator enabling people to 

move their body, paralysis may cause a person not move their locomotor organ such as 

arm, leg and others. Paralysis may be local, global, or follow specific patterns. Most 

paralysis are constant, however there are other forms such as periodic paralysis 

(caused by genetic diseases), caused by various other factors.     

  Scientist Stephen W. Hawking is perhaps the most well-known victim of major 

paralysis – Hawking was diagnosed with incurable Amyotrophic Lateral Sclerosis (ALS) 

in 1962, thereafter using a wheelchair to move. Many of those suffering close to or 

complete paralysis usually however still can control their eye movement which inspired 

us to develop an eye-controlled electric wheelchair.     

  The idea of an eye-monitored wheelchair was inspired by a past project of one of the 

group members, Ankur Thakkar, where he had created a glove based wheelchair. In that 

project, the finger movements of the handicapped person were used to guide the 

wheelchair in the desired direction. He wanted to take the idea forward by making the 

system completely isolated from the person physically, and extend the usability of the 

system to a person suffering from quadriplegia    

  Wheelchairs were designed with the idea to help handicapped people to move 

around and accomplish daily life tasks, but what use would it be if the person is severely 

handicapped? Many smart wheelchairs have been designed and with more and more 

advances in technologies newer and smarter wheelchairs are coming into the market to 

help the severely handicapped persons. Our wheelchair is also an attempt to make use 

of simple and easy movements of the eye and head to start, stop and move the 

wheelchair. In addition, we also connect the various device in a room to the wheelchair 

and communicate. We are introducing the design and implementation of wheelchair 
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controlled using eye movement. This wheelchair is easy for differently abled and 

paralyzed people to make their life more easier. The IR sensor is mounted on goggle 

for capturing the eye blink movement. This sensor captured his eye blink movement, 

and this signal sends to motor driver circuit to move and stop the wheelchair. As per the 

counting of number of eye blink movement the circuit will perform different operations 

like left, right, forward, backward and stop. People suffering from disabilities are 

separated and do not get the same opportunities as the others from their own 

communities when their needs are not met due to their disability. 

  There is a vast opportunity, by providing the wheelchairs for the purpose of their 

mobility it also helps them with a new perspective towards life and open up to a whole 

new world and opportunities. To follow on this the new step to be taken are- the 

development of the national policies, expand training opportunities in the design field, 

production and supply of wheelchairs. Every single person to move freely is highly 

valued. So, to tackle this issue a suitable wheelchair which completely focuses on 

manual use and complete comfort of the user’s choice. Due to any accident or disease 

which affects the nervous system often results in the loss of the ability to move their 

voluntary muscle. Locomotor organs like arms and  legs, their movements can be risked 

if the suffer from paralysis, as the voluntary muscle is the main controller that enables 

to move the body. Electric wheelchairs are available for the use if any such incident 

occurs, they are controlled via a joystick but still there are many who can’t use it due to 

their restricted hand movements.    

  Market for a wheelchair is very wide as more than 600 million people who are 

suffering from some kind of disability or elderly people are in need of a wheelchair. Many 

from these people who are suffering from a disability have restricted body movements 

due to which they cannot use the traditional wheelchair. For people with moderate 

physical disabilities or long-term diseases as well as the elderly an alternative to a 

traditional wheelchair is a powered wheelchair, a mobility-aided device. In order to tackle 

different disabilities, there are many different ideas that have been developed for 

powered wheelchair control like head control, joystick control and sip-puff control. Still 

there are many remaining who cannot use the above mention methods for controlling a 

powered wheelchair. A possible alternative to this issue is the planned model. This 

model is an attempt is to make the lives of the disabled people more efficient and 

simpler, the motive is to make them self-sufficient which will build their confidence and 

boost their happiness. The planned model is an Eye Monitored System which allows 
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the person to control the wheelchair’s movements by eye blinks.This model can be 

spread over a large economy range as it is cost effective.    

    

                                     

Fig 1.1 STEPHEN HAWKING 

  Designing an electric wheelchair which can function and be controlled by the 

movement (blinking) of eyes. Infrared sensor mounted on transparent glasses which is 

used to monitor the eye blinking so the person can control the movements of the 

wheelchair according his will. The aim of the project is to design this electric wheelchair 

to make live simpler. A computer mounted on the electric chair will receive the data from 

IRsensor and then processes captured data, of detecting and tracking movements   

(Blink) of the user’s eye and then it will send a command to DC motors accordingly and 

turning the electric wheelchair in the desired direction which was indicated by the user’s 

eye. In India out of the 1381.57 million population, 26.8 million persons are 'disabled 

which is 1.58% of the total population.  
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                                             CHAPTER 2 

                                  2. LITERATURE SURVEY 

2.1. MAJOR FINDINGS IN LITERATURE SURVEY   

   

  Shafat Majeed proposed multilingual voice controlled intelligent wheelchair paper 

describes intelligent Multilanguage voice controlled wheelchair which operates on 

user’s voice commands (Multilanguage). The disabled people cannot move from one 

place to another on their own. They continuously need someone to help them in getting 

the wheelchair moving. This voice controlled system makes them more independent. 

Powered wheelchairs with the standard joystick interface are unable to be control by 

many people. A voice controlled wheelchair can provide easy access for physical 

disabled person who cannot control their movements especially hands. Few patients 

such as quadriplegic, cerebral palsy and multiple sclerosis are dependent on other 

people to move from one place to another and due to this they don’t have the freedom 

of mobility. This voice controlled wheelchair helps them to drive the wheelchair without 

anyone’s help. This system can be controlled by the simple voice commands given by 

the user. Depending upon the direction specified in the commands, the microcontroller 

will drive the motors. The speech recognition is done by voice recognition module, 

connected with microcontroller. The wheelchair would operate on real analogous voice 

signal of patient or user using the chair. This prototype is Multilanguage voice 

controlled wheelchair, which works on voice of patient. This wheelchair is designed for 

physically disabled persons who are dependent on wheelchair and especially those 

persons who cannot use their hands to move the wheels of ab wheelchair [1]. Wheel 

chairs are based on single voice control language [2], [3]. Controls include direction of 

the face [4], eye gaze [5], electromyography (EMG) signal from the neck and the arm 

muscles [6], EMG signal from the face muscles [7], and wireless tongue-palate contact 

Pressure sensor [8], eye-control method based on electrooculography (EOG) [9], 

electroencephalography (EEG) [10] are proposed. We have programmed three 

languages in this wheelchair i.e. English, Urdu and Kashmiri. This WHEELCHAIR has 

also some extra feature like automatic wall detection [11], location updating, home 

control automation, and some emergency services. Another feature on which we are 

working can be added to this wheel chair i.e. we can connect this wheelchair with GSM 
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&GPS so that the family members can easily trace the patients. Thus it will be helpful 

for those people who are physically disabled and will make them independent. The 

advancement and development of technology has always influenced several aspects 

of our lives since a very longtime and will continue to do so in the future with more 

capacity and more unexpected development. In our project we have tried our best to 

correlate between the advancement of technology and the human requirement, for 

human ease.     

  Mohammad Ilyas Malik, In this project they used Android Application and Voice 

Recognition System. But many of individuals with disabilities who need wheelchairs 

are satisfied with it, few members of the disabled community find it is difficult or 

impossible for operating a standard power wheelchair. This project is included in 

assistive technology. For handicapped and depended disable it is more independent, 

productive and enjoyable living. [1]To perform functions a handicapped person with 

locomotive disabilities needs a wheelchair that require him or her to move around. 

He/She can do so manually by pushing the wheelchair with his/her hands Therefore it 

is desirable to provide them with a motorized wheelchair which is controlled by moving 

a voice commands. Since motorized wheelchair is important that it be able to avoid 

obstacles automatically in real time, it can move at a fair speed. Cost of this motorized 

wheelchair is affordable for many handicapped people as possible, as well as for 

organizations that support it. With these requirements in mind we propose an 

automated wheelchair with real-time Herald avoidance capability. The power 

wheelchair control interfaces currently still not enough to provide mobility for substantial 

number of person with disabilities. Through research and design wise, the wheelchair 

to control development along safe and effective use of the provision independence and 

selfuse mobility. This project will provide disability weight innovative solutions to handle 

the wheel chairs to use voice interface. [2]This project describes a wheelchair which 

can be controlled only by using the android application and user's voice also. The main 

aim of this project is to facilitate the movement of the disabled people and elderly 

people who cannot move properly so with this we can enable them to lead better lives 

without any problem. Speech recognition is a key technology which can provide human 

interaction with machines for controlling a wheelchair. This project includes two parts 

which is software and hardware. It is realized that for input of human voice we are using 

Android phone as an intermediary. In this project, Ardiuno kit (Atmega 328) is used as 
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controller to control the movement of wheelchair based on the human voice as an 

input.[3] There are five basic movements of a wheelchair to be applied by the user.   

  R.C. Simpson is proposed the researchers have described voice control 

mechanisms for a power wheelchair, but voice control has yet to become a 

commercially viable control alternative. One problem with voice control is that the 

voice's limited bandwidth renders it impossible to make frequent small adjustments to 

the wheelchair's velocity. One possible solution is to utilize voice control in combination 

with the navigation assistance provided by "Smart wheelchairs," which use sensors to 

identify and avoid obstacles in the wheelchair's path. This paper describes an 

experiment that compares the performance of able-bodied subjects using voice control 

to operate a power wheelchair both with and without navigation assistance.    

  The design of a smart, motorized, voice controlled wheelchair using embedded 

system. Proposed design supports voice activation system for physically differently 

abled persons incorporating manualoperation. This paper represents the 

“Voicecontrolled Wheel chair” for the physically differently abled person where the 

voice command controls themovements of the wheelchair. The voice command is 

given through a cellular device having Bluetooth and the command is transferred and 

converted to string by the BT Voice Control for Arduino and is transferred to the 

Bluetooth Module SR-04connected to the  

  Arduino board for the control of the Wheelchair. For example, when the user says 

„Go‟ then chair will move in forward direction and when he says „Back‟ then the chair 

will move in backward direction and similarly „Left‟, „Right‟ for rotating it in left and right 

directions respectively and   „Stop‟ for making it stop. This system was designed and  

developed  to  save  cost,  time and energy of the patient. Ultrasonic sensor is also 

made a part of the design and  it helps to detect obstacles lying ahead in the way of 

the wheelchair that can hinder  the passage of the wheelchair.  

Mamatha .G Visvesvaraya, Sowmya propsed smartiot based system. In this paper 

they presented a concise  overview of an IoT based wheelchair module with eye blink 

control that utilizes Haar- Cascade algorithm and AdaBoost Classifier implementation. 

It also throws light on the  key challenges while furnishing the module. Prominence of 

using a proximity sensor  has been proclaimed. 
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  SundeepSiddula, K. VenkataRamarao, and S. K. Mohammad Hasheer , the genera-

tion of electrical  energy from nonconventional energy sources simply footsteps. Non-

conventional  energy sources are very essential at this time to our nation. Non-

conventional energy  using footstep these are input source to generate the output ofthe 

electrical power. A  lot of mechanical energy is available in our environment indifferent 

forms which are  not utilizing. Instead of wasting, utilize those vibrationsfor generating 

energy that can   electrify the untouched and remote areas and smallpower consumption  

devices. Keywords Piezoelectric sensors ·Piezoelectric effect ·Footsteps ·Non- 

conventional energy ·Microcontroller ·Rechargeable battery ·LCD display    

  Dr Jagadeesh Boyapati’s Rajagopal Kiran Venneti Atava Gv   proposes  a system to 

aid people with motor disabilities by restoring their ability to move effectively and 

effortlessly without having to rely on others utilizing an eye-controlled  electric 

wheelchair. The system input is of the user's eye that is processed to estimate  the 

gaze direction and the wheelchair was moved accordingly. To accomplish such a  feat, 

four user-specific methods were developed, implemented, and tested; all of which  

were based on a benchmark database created by the authors. The first three 

techniques were automatic, employ correlation, and were variants of template 

matching, whereas the last one uses Raspberry-pi. Different metrics to quantitatively 

evaluate the performance of each algorithm in terms of accuracy and latency were 

computed and overall comparison is presented. Raspberry pi exhibited  

theperformance, and thus it was the model of choice for the gaze estimator, which 

commands the wheelchair motion. The system was evaluated carefully on eight  

subjects.   

  Mamatha .G Sowmya K.N Autonomy and independent lifestyle in the      environment 

they live in is a key requirement for disabled/ handicapped people. Smart        assistance 

through IoT based devices are becoming popular these days to help people with 

disabilities to cope up with their difficulties. In this paper we present a concise overview 

of an IoT based wheelchair module with eye blink control that utilizes Cascade algorithm 

and AdaBoost Classifier implementation. It also throws light on the key challenges while 

furnishing the module. Prominence of using a proximity sensor has been proclaimed.    

      Maind Pallavi and Mane Pooja develop a wheelchair  that will be controlled by the 

eyes of the person seated in the wheelchair. The developed system will be permissive 

the paralyzed & physically handicapped people to control wheelchair without the help 

of other people. The web camera is mounted in front of the user, a mounted camera will 
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track eye movement & control a wheelchair to go forward, left, & right .we have included 

sensor on the front of the wheelchair for obstacle detection .In this system two individual 

motors are fixed on each wheel.  L293D driver is used to control these two motors. 

Emergency switch is used to stop  wheelchair immediately. To control this whole system 

here raspberry pi board are    

used.  

  Poonam S. Gajwani1 & Sharda A. Chhabria are proposed new         algorithm, the 

coherence algorithm, for eye movement tracking. Researchers continue  to restore 

some functions lost by handicapped people using some powered electrical  and robotic 

wheelchairs. This paper presents an application of eye tracking method to such 

wheelchairs. The coherence algorithm tracks the movement of eye towards left  or 

right. The eye blinking feature is also used by the algorithm to control the starting  and   

stopping of wheelchair .  

  Ankit vijayvargiya implement wheel chair direction control system with hand gesture 

reorganization. This paper proposes an integrated approach to real time detection, 

tracking and direction recognition of hands, which is intended to be used as a human-

robot interaction interface for the intelligent wheelchair. This paper demonstrates that 

accelerometers can be used to effectively translate finger and hand gestures into 

computer interpreted signals. For gesture recognition the accelerometer data is 

calibrated and filtered. The accelerometers can measure the magnitude and direction 

of gravity in addition to movement induced acceleration. Design and development of 

motion controlled wheelchair has been achieved using accelerometer sensors and 

ATMEGA328 microcontroller. The system is implemented practically and works well. 

The accelerometer senses the change in direction and accordingly the signal is given 

to microcontroller. Depending on the direction of the Acceleration, microcontroller 

controls the wheel chair directions like left, right, front, and back with the aid of DC 

motors.  

  Proposed design supports voice activation system for physically disabled persons 

incorporating manual operation. Arduino microcontroller and speaker dependent voice 

recognition processor have been used to support the navigation of the wheel chair. 

The wheelchair does not respond to a false speech command. Depending on the 

direction selected on the joystick, microcontroller controls the wheelchair directions. 

This can be controlled through the voice commands also. By using ultrasonic sensors 

we can avoid obstacles.     
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  The challenging problem faced by the paralyzed people is their independent mobility. 

They need an external help to perform their daily activities. Electric wheelchairs are 

designed to aid paraplegics. Unfortunately, these cannot be used by persons with 

higher degree of impairment, such as quadriplegics, i.e. persons that, due to age or 

illness, cannot move any ofthe body parts, except of the head. The main objective of 

this project is to provide an automated system for disabled people. The wheel chair will 

work based on the head movement of the user. The recognized gestures are used to 

generate motion control commands to the controller so that it can control the motion of 

the wheel chair according to the user intention. Design and development of Head 

motion controlled wheelchair has been achieved using MEM sensors and 

microcontroller. The system is implemented practically and works well. The MEM 

Sensor senses the change in direction of head and accordingly the signal is given to 

microcontroller. Depending on the direction of the Acceleration, microcontroller 

controls the wheel chair directions like LEFT, RIGHT, FRONT, and BACK with the aid 

of DC motors.    

  According to The jaswini S a new report prepared jointly by the World Health 

Organization and the World Bank, 15 percent of the world‘s population is disabled. The 

use of powered wheelchairs with high navigational intelligence is one of the great steps 

towards the integration of severely physically disabled and mentally handicapped 

people. Driving a wheelchair is a tedious task for severely handicapped persons, 

unless they use the tongue to control the joystick. Simultaneously blind and paraplegic 

people deal with two problems, which creates uneasy situation for them, i.e locomotion 

and localization. Different systems are being developed to overcome the problems 

described above, allowing the end-user to perform safe movements and accomplish 

some daily life important tasks. Our Robotic wheelchair uses eye blink and head tilt 

movement to steer the wheelchair. In addition, we can give more independence to the 

disabled person by using the same head-tilt movement to communicate with the 

devices in a room for example: a fan. This communication is done using a RF 

transmitter and receiver. Using this, the person can control various devices easily.   

Brad E. Dicianno   developed a digital isometric joystick (IJ) with sophisticated signal 

processing and two control functions. In a prior study, subjects' driving accuracy with 

our IJ was comparable to using an MSJ. However, we observed subjects using 

excessive force on the IJ possibly because its rigid post provides no positional 
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feedback. Thus, this paper examines the time-series data recorded in the previous 

study to characterize subjects' force control strategies since weakness is a concern. 

Eleven EPW users with upper limb impairments drove an EPW using an IJ with two 

different control functions and an MSJ in a Fitts' law paradigm. Subjects relied upon 

positional feedback from the MSJ and used appropriate force. In contrast, subjects 

using the IJ with either control function applied significantly higher force than necessary 

(p<0.0001 and p=0.0058). Using higher average force was correlated with quicker trial 

times but not associated with accuracy. Lack of positional feedback may result in use 

of excess isometric force. Modifying control functions, adjusting gain, or providing 

additional training or feedback might address this problem.  

     Daniel Hernandez de la Iglesia discussed that Electric wheelchairs are a 

fundamental tool for millions of people all over the world. Thanks to this type of 

wheelchairs persons who suffer from reduced mobility can go about their normal lives; 

they can move from place to place and be independent in their daily routines. However, 

there are still many groups of people whose mobility problems are precisely what 

impedes them from using a wheelchair. Numerous research works had been carried 

out with the aim of improving the quality of life of people who are bound to a wheelchair, 

focusing on the creation of novel control interfaces. Through these interfaces, 

wheelchair users can have control of it using their voice, simple gestures or eye 

movement. However, if we look objectively at these interfaces, they are all developed 

on the basis of a different control system, making it difficult to embed these solutions 

in real environments. Currently, there is no universal control device which would act as 

a link between the user's wheelchair and the developed control interfaces. The 

researches carried out up until now focus on the development of their own control 

boards for concrete wheelchair models, making it very difficult to implement these 

systems in real life due to the peculiarities of each model and manufacturer. In this 

work, we propose the design of a low-cost, universal control board for the control of 

the wheelchairs' trajectory, so that any systems integrator of control interface can use 

it for both research and the development of prototypes that will improve the quality of 

life in our society.      

  This system aims to design, assimilate, combine and test a motorized, speech 

recognized protocol of wheelchair. This idea helps physically disabled patient to control 

the direction without any external manual force. There are many people who are unable 

to control the standard joystick interfaced wheelchair. speech controlled wheelchair 
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can provide easy access uses raspberry pi for the speech recognition. In this prototype, 

Bluetooth interface is used between android phone and Raspberry Pi 

     Android phone is used which is connected to the HC-05 Bluetooth module via BT 

connection. HC-05 is the Bluetooth module which is connected to the Raspberry Pi. 

The objective is to design a system which will make the life of disable people easier. 

In this way, a navigation framework for wheel chairs in which integrates various 

alternative input interfaces where voice control is done with android Bluetooth 

Smartphone to them who cannot control the wheelchair with hand movement. 

Thisrobotic system.    

  Nader Ben Amora, Mohamed Jalloulia found that enhanced mobility is a major 

challenge in the public healthcare sector, especially for the elderly and disabled 

persons living alone. Therefore, the demand for assistance systems as smart 

wheelchairs, especially for patients who are not able to walk normally because of some 

injury, has considerably increased within the healthcare industry. The power of modern 

computer systems has created new opportunities for human-machine interaction 

researchers to expand the capabilities of conventional wheelchairs by introducing 

specialized interfaces to enable the user to emit a command perceptible and 

understandable by a machine. In this paper, we present a survey on different 

humanmachine interactions used for controlling an electric wheelchair and we 

demonstrate the effectiveness of our interface based on human facial expressions.   

  K. Tanaka  is proposed a study on electroencephalogram (EEG)-based control of an 

electric wheelchair. The objective is to control the direction of an electric wheelchair 

using only EEG signals. In other words, this is an attempt to use brain signals to control 

mechanical devices such as wheelchairs. To achieve this goal, we have developed a 

recursive training algorithm to generate recognition patterns from EEG signals. Our 

experimental results demonstrate the utility of the proposed recursive training algorithm 

and the viability of accomplishing direction control of an electric wheelchair by only 

EEG signals.  

  Md. Mamunur Rahman, in they paper indicated that n this world has a desire to live 

a normal human life but accidents, diseases, elder-ship make their desire into disability. 

Moreover, there are lots of handicaps and elders as well as the number of paralyzed 

people are increasing day by day. They always need another person in moving and 

have to go under some physical therapies under the guidance of a therapist to 

recuperate their strain back. In this paper the proposed system helps them to move 
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freely & safely and also takes the activities of a therapist in a cost effective manner. 

This system is a combination of different controlling features, has the ability to detect 

obstacle and provides few kinds of therapies. A smart wheelchair is developed by using 

voice recognition system to control the movement of wheelchair and also with Arduino 

interfaced joystick. Besides, an ultrasound system provides the facility of automatic 

obstacle detection. The aim of research is to compact many facilities in a single 

wheelchair at low cost.   

  A. H. Aswathy is found  that Physically disabled persons face many difficulties 

associated with their mobility problem. The solar powered electric wheel chair with 

health monitoring system is proposed in this work to ensure more comfortable in travel 

and life for the physically challenged people. The electric wheel chair is integrated with 

pulse sensor which measures the heart beat of the person and the load cell attached 

to it ensures the presence of the person sitting on the wheel chair. The ultrasonic 

sensor implemented in the wheel chair informs the obstacle around the person and the 

LDR attached to it provides emergency lighting when it senses the darkness. These 

features make the solar electric wheel chair an intelligent one and are very useful for 

the physically disabled people who want to be independent. The patients staying in the 

urban and rural areas can be remotely monitored with the help of health monitoring 

system incorporated in to this electric wheel chair and thus saving costs.    

  P Yogananda Reddy is states that Surveys states that there are 40 persons per 

millions that effects with quadriplegia disease per annum. Scientists like Stephen 

Hawking had suffered from this disability. Independent mobility cannot be achieved 

under the presence of caretakers. It is difficult for the disabled people to move outside 

on their own due to their physical disability or unable to move like normal people. The 

objective of this paper is to develop a wheel chair which operates depending on the 

eye movements. People having quadriplegia can move their pupils, eye brows and can 

tilt their head. These limited movements can be used as an opportunity for controlling 

the movement of wheel chair in this paper. The developed model has two parts, firstly 

detecting the pupil's direction and, next controlling the motors that are attached to the 

wheel chair. The first task stated above is performed by a web camera and those 

images are processed by raspberry pi. The output from the raspberry pi is given to 

wheelchair motors. An ultra sonic sensor is attached to the wheel chair to An ultrasonic 

sensor is used to identify any objects in front of it and halt the moving wheel chair for 

a while.                     
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     Md Ashiqur Rahman Apu presented   smart wheelchair is proposed to help out 

physically disabled people by using their eye blink activities. A prototype is 

implemented by processing eye ball images of the subject to detect intentional eye 

blinks. An algorithm is proposed to produce wheelchair movement command from 

consecutive intentional eye blinks. To identify intentional eye blinks from eye ball 

images, advanced image processing techniques are applied using raspberry-pi. The 

commands are wirelessly transferred to the motor driver of the wheel chair. The HC-

05 Buletooth receiver is connected to the wheelchair which receives transmitted data 

from raspberrypi and motor driver implements the command according to predefined 

decision table. It can also sense obstacle using APDS 9960 proximity sensor to avoid 

collision with surroundings. The proposed smart wheelchair has shown False 

Command Rate (FCR) of 2.1 % to 13.2%. The experiment is performed on four 

subjects and each of them has attended three sessions. Overall, the eye blink 

controlled aiding wheelchair is going to create a humanitarian impact on physically 

disabled people.   

    

  R. Rahulanker and V. Ramanarayanan is discussed that Wheelchair is required for 

the mobility of the disabled people. It can be categorized into two categories: manual, 

powered wheelchair. This paper deals with series hybrid combination of manual and 

battery powered wheelchair. The control scheme used is simpler than other hybrid 

wheelchairs. It includes the sensor less control of the speed. Battery assisted 

wheelchair (BAW) has less number of components in its hardware. Effort made by rider 

is reduced considerably. The control scheme also includes the dead manpsilas switch 

feature. Speed loop is provided for the smooth variation of the speed. The current limit 

is governed by peak current mode control. 

 

The literature survey reveals that electrical wheelchair control based on eye blinking 

sensor is a promising technology that has been the subject of intense research in 

recent years. The development of more accurate and reliable eye blink sensors, as 

well as the combination with other input modalities, holds the potential to significantly 

improve the performance and usability of this technology, making it a viable option for 

people with limited physical mobility. 
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                                                           CHAPTER 3  

 

                                    AIM AND SCOPE OF THE PRESENT INVESIGATION 

  

     3.1 PROBLEM IDENTIFICATION   

     After conducting an exhaustive literature survey, we have deduced that projects 

employing voice and remote control are unsuitable for individuals who are paralyzed 

and unable to speak or move their body parts. As such, our focus has been directed 

towards developing an eye-based electrical wheelchair control system (EBEWC), which 

capitalizes on eye-ball movements. This innovation has immense practicality for 

paralyzed persons, enabling them to operate the EBEWC unassisted.. By Using of eye 

blinking sensor they can able to control the movement of wheelchair by themselves. In 

addition, we can give more independent to the disabled person by using the same head-

tilt movement to communicate with devices in a  clinical survey indicates that 9-10% of 

severely disabled patients having difficulties find it impossible in using powered 

wheelchair in spite of having some training in handling and operating the wheelchair. 

This indicates that they are lacked of motor skill and strength and difficult to operate a 

sophisticated wheelchair functions. Our system aims at user friendly product which 

requires no rigorous training.  

3.2    SCOPE OF THE PROJECT   

     The scope of the project includes the design, development, and implementation of a 

prototype system that uses eye blinking sensors to control the movement of an electrical 

wheelchair. The system will be designed to be easy to use, accurate, and reliable. It will 

also be designed to be adaptable to different types of electrical wheelchairs. 

The project also aims to address some of the current limitations in existing wheelchair 

control systems, such as the need for physical contact, limited movement range and 

high cost. The proposed system will be less intrusive, allowing users to control their 

wheelchairs with minimal physical effort and a higher degree of accuracy. The system 

will be developed with cost-effectiveness in mind, making it affordable for people with 

disabilities in different socio-economic backgrounds. 
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In summary, the project's scope is to design and develop an eye blinking sensor-based 

electrical wheelchair control system that is reliable, efficient, user-friendly, safe, 

affordable, and addresses the limitations of existing wheelchair control systems    

  

3.3 OBJECTIVE 

1. The aim of this project is to design and develop an electrical wheelchair control 

system that can be operated by a person with physical disabilities using their eye 

movements as input. 

2. To propose an eye-controlled wheelchair system using eye blinking of the user.   

3. To eliminate the assistance required by paralytic patients.  

4. To enhance the movement of the paralytic patients.  

5. The system should provide a safe and efficient means of mobility for people who are 

unable to use their limbs for mobility. 

3.4 FEASIBILITY STUDY 

A feasibility study was conducted to evaluate the technical, economic, and 

operational feasibility of the proposed system. The study revealed that the proposed 

system is technically feasible, and there are existing technologies that can be used to 

develop the system. The study also revealed that the system is economically feasible, 

and the cost of developing and implementing the system is reasonable. In terms of 

operational feasibility, the study revealed that the system is easy to use, and it can be 

operated by people with disabilities or restricted mobility. 

3.5 IEEE STANDARDS 

 IEEE Std 1596.3-2002: Recommended Practice for Electronic Data Interchange 

Between Disparate Healthcare Computer Systems - This standard provides guidelines 

for exchanging healthcare information between computer systems, which may be 

relevant for collecting and storing data from an eye-tracking system used in an electric 

wheelchair. 

IEEE Std 1872-2015: Standard for Accessible and Usable Design for People with 

Functional Limitations - This standard provides guidelines for designing products and 

environments that are accessible to people with functional limitations, which may be 

relevant for designing an eye-based electric wheelchair that is easy to use and 

comfortable for people with mobility disabilities. 
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IEEE Std 1061-2004: Standard for Software Quality Assurance Plans - This standard 

provides guidelines for creating a quality assurance plan for software development 

projects, which may be relevant for ensuring that the eye-tracking software used in the 

electric wheelchair is reliable, accurate, and meets the needs of users with mobility 

disabilities. 

IEEE Std 11073-10101-2017: Health informatics -- Personal health device 

communication -- Part 10101: Guidance on an ontology for personal health devices - 

This standard provides guidance on an ontology for personal health devices and may 

be relevant for designing and developing the communication protocols for an eye-

tracking system in an electric wheelchair. 

IEEE Std 1817-2011: Standard for Telepresence Medical Visual Communication - This 

standard provides guidelines for telepresence medical visual communication, which 

may be relevant for designing a remote assistance system for users of an eye-based 

electric wheelchair. 

IEEE Std 1590-2013: Standard Practice for In-Vivo Evaluation of Bioelectricity 

Impedance Measurement Devices - This standard provides guidelines for in-vivo 

evaluation of bioelectricity impedance measurement devices, which may be relevant for 

designing and testing an eye-tracking system that uses bioelectric signals to control an 

electric wheelchair. 

IEEE Std 1855-2016: Standard for the Design of Low-Voltage Battery-Powered 

Wheelchairs - This standard provides guidelines for the design of low-voltage battery-

powered wheelchairs, which may be relevant for designing an electric wheelchair that 

is compatible with an eye-tracking system and has a long battery life. 

 

3.6 REQUIREMENTS SPECIFICATION: 

  The requirements specification for the proposed system includes the following: 

1. The system must be accurate and reliable in detecting eye blinks and interpreting 

them as commands to control the wheelchair. 

2. The system must be easy to use and intuitive for people with disabilities or 

restricted mobility. 

3. The system must be adaptable to different types of electrical wheelchairs. 
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4. The system must be able to operate in different environments, including indoor 

and outdoor environments. 

5. The system must comply with relevant engineering standards and guidelines. 

6. The system must be cost-effective and affordable for the target users. 

7. The system must have a user-friendly interface that allows users to customize 

and adjust the settings to their preferences. 

8. The system must be safe and secure, with appropriate measures to prevent 

unauthorized access or control. 

3.6.1 Functional Requirements 

1. The system should be able to detect eye blinks and generate electrical signals. 

2. The system should be able to control the movement of the wheelchair based on the 

user's eye blinks. 

3. The system should be easy to use and require minimal training for the users. 

4. The system should be safe and reliable, and should not cause any harm to the user. 

3.6.2 Non-Functional Requirements 

1. The system should have an accuracy of at least 90% in detecting eye blinks. 

2. The system should have a response time of less than 500ms. 

3. The system should be compatible with a standard wheelchair. 

4. The system should be able to operate for at least 8 hours on a single charge. 

5. The system should be able to withstand normal wear and tear for at least 5 years. 

6. The system should be affordable and cost-effective. 

 

3.6.3 Constraints 

1. The system should be designed to be used by people who have limited or no mobility 

in their arms and legs. 

2. The system should not be obstructive or interfere with the user's field of vision. 

3. The system should not generate any electromagnetic interference that could 

interfere with other medical equipment. 

3.6.4 Prerequisites 

1. The system should be designed to be used in an indoor environment. 

2. The system should have a range of at least 10 meters to ensure the user's mobility. 
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3. The system should be able to operate in a noisy environment. 

3.6.5 Assumptions 

1. The user will be able to blink their eyes at a consistent rate and with sufficient force 

to trigger the eye blinking sensor. 

2. The user will have the mental capacity to control the movement of the wheelchair 

using their eye blinks. 

3. The user will be able to operate the system without assistance once they have 

received the necessary training. 
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                                                              CHAPTER – 4 

METHODS AND ALGORITHMS 

4.1     METHODOLOGY    

 Designing an electric wheelchair which can function and be controlled by the 

movement (blinking) of eyes. Infrared sensor mounted on transparent \glasses which is 

used to monitor the eye blinking so the person can control the movements of the 

wheelchair according his will. The aim of the project is to design this electric wheelchair 

to make live simpler. A computer mounted on the electric chair will receive the data from 

IR-sensor and then processes captured data, of detecting and tracking movements 

(blink) of the user’s eye and then it will send a command to DC motors accordingly and 

turning the electric wheelchair in the desired direction which was indicated by the user’s 

eye.    

   we propose computer input system with human eye-only and used for controlling 

EWC. It is called Eye Based Electrical Wheel chair. • When user looks at appropriate 

angle/key, then computer input system will send command to EWC. It is controlled by 

three keys: left (Turn left), right (Turn right), and down (Move forward) in order to give 

command to electric wheelchair: turn left, turn right, and go forward.   

  Initially user has to wear the eye glasses having 2 IR Sensor mounted on each side 

Then the power supply of 24v is given to the circuit using 2 batteries of 12v.The 

installation process will start as it will take 6 sec. There will be no movement for 6 

seconds but after that wheelchair will start moving forward as we gave system a timer 

delay so the user can get in confront. The project name will be displayed on LCD screen 

attached to the circuit and starts moving forward. As the system starts first process will 

be obstacle detection using ultrasonic sensor. If there is any obstacle available in range 

of 100cm of the Wheelchair, it will immediately send the signal to Arduino to activate the 

buzzer and the Wheelchair will not move anywhere. If there is no obstacle, no signals 

will be received by the Arduino and it will go for next step. Simultaneously IR Sensors 

will start working The IR   Sensor`s transmitter will transmit the infrared rays into the 

user eyes. The receiver will pick up the reflected rays which are in straight line to 

transmitter. Depending on the output of the receiver, we get the info of whether the eye 

is closed or open. If the eye is closed the output is high and this output activated the 

corresponding pin in Arduino which give signal to DC Motor on particular side to stop 
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and move in anti-clock wise direction. If user wants to take a left turn, he/she have to 

close their left eye for 2 seconds and then left rear wheel will start moving into reversed 

direction and Wheelchair will turn left and vice-versa. By giving time delay of 2 sec.it is 

made sure that the normal blinking (12-15 times in a minute) of the user`s eye won`t 

affect the controlling and programming process. (Average blink time is 0.3 to 

0.4seconds). It can rotate up to 360° on one wheel which makes it easier for user to 

take turn without any problem. If user wants to stop the wheelchair he/she have to 

remain their both eyes closed for 6 seconds.   

1. Eye Blink Detection: The first step is to detect the user's eye blinks accurately. The 

blinking sensor should be placed in a position that allows for easy detection of the 

user's eye blinks. 

2. Signal Processing: The signal from the blinking sensor needs to be processed to 

extract the relevant information required for controlling the wheelchair. This involves 

filtering out unwanted noise and converting the signal to a usable form. 

3. Wheelchair Control: The processed signal is used to control the wheelchair's 

movement, such as its direction and speed. The system should be able to 

differentiate between different types of blinks, such as long and short blinks, to 

enable precise control. 

4. Safety Features: The system should also have safety features such as emergency 

stops, collision avoidance, and obstacle detection to ensure the safety of the user. 

5. Testing and Calibration: Once the system is assembled, it needs to be calibrated 

and tested to ensure its proper functioning. The user should also be trained on how 

to use the system effectively. 

    

Fig 4.1 Existing Block Diagram     
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    4.2 EXISTING SYSTEM:     

    

In the existing system we can controlled the wheel chair using eye blink sensor 

based on direction of the eye lid motion. The wheel chair can be started and stopped by 

the eye blink movements. Eye blink sensor senses whether eye is open or closed. The 

eye-blink sensor works by illuminating the eye and/or eyelid area with infrared light and 

then monitoring the changes in the reflected light using a phototransistor and 

differentiator circuit.  When the eye can blink two time means wheel chair can move to 

forward. And three times means left turn four times means right turn.      

  4.2.1 DISADVANTAGES:     

1. It causes problem during noisy environments   

2. Less accurate because voice recognition is less in noisy areas. Not useful for the 

people who is  unable  to speak  

 

   4.3 PROPOSED SYSTEM:     

In this system we used eye blink sensor to control the wheel chair. Firstly we 

mapping the house or any area and then we give the command to the wheel chair by eye 

blink sensor and the controller. When the eye blink sensors detects one blink means it 

goes to move bed room and then it detects two blinks means it goes to move kitchen, 

three times means goes to move toilets and etc.…  the proposed system is very useful 

and no need to control the wheel chair as per the direction.    

Automatic Wheelchair system is basically based on mechanical and the electronic 

system. Nowadays, there are so many ways to make automatic wheelchair. The 

proposed system is based on Eye blinking process. In this project we are using IR 

Sensors to monitor eye blinking of user.   We are using two 12v DC motors for locomotion 

of wheelchair using 24v power supply. All this process of controlling Wheelchair is done 

using Arduino UNO.     

We are using standard wheelchair which are commercially available as the main 

objective of this project is to provide a budget friendly Automated Wheelchair so everyone 

can take advantage of present technologies.    
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4.3.2   ADVANTAGES    

1. Ability to mount himself/herself on this powered wheel chair.     

2. Height and the level of the seat can be maintained by the person himself.    

3. Maintain the speed of this powered wheel chair in accordance to the needs.    

4. Low cost, easy to operate and no need of extra power.    

4.3.1 Block diagram:  

 

 

Fig 4.2 Block Diagram 

 4.4 ALGORITHM: 

1. Start 

2. Whenever Eyes Are    In   Closed   Position  The   Eye Blinking   Sensor  Gives  The  

3. Instructions To Arduino (0,0). 

4. The Motors Will Not Rotate, Then Wheelchair Is In STOP Position. 

5. Whenever   Eyes   Are In    Open   Position  The  Eye Blinking   Sensor  Gives   The  

6. Instructions To Arduino (1,1). 

7. The Motor1 Will Rotates, Then Wheelchair Is In FORWARD Position. 

8. Whenever The Left Eye Is In   Closed   Position  And  Right Eye Is In Open Position    
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9. The   Eye Blinking Sensors Given The Instruction To Arduino (0,1). 

10. The Motor1   Will   Rotate   Forward   Position   And   Motor2  Will Rotate Clockwise    

11. Direction  For  Rotating The Wheelchair In LEFT Direction. 

12. Whenever The Left Eye   Is In  Open Position And  Right Eye Is In  Closed  Position    

13. The   Eye Blinking Sensors Given The Instruction To Arduino 1,0. 

14. The Motor1 Will Rotate Forward   Position  And  Motor2  Will Rotate Anticlockwise   

15. Direction For Rotating The Wheelchair In RIGHT Direction. 

16. Stop 

 

4.5 HARDWARE IMPLEMENTATION:  

 

EMBEDDED SYSTEMS  

     Overview of embedded systems An embedded system is a special-purpose computer 

system designed to perform one or a few dedicated functions, often with real-time 

computing constraints. It is usually embedded as part of a complete device including 

hardware and mechanical parts. In contrast, a general-purpose computer, such as a 

personal computer, can do many different tasks depending on programming. Embedded 

systems have become very important today as they control many of the common devices 

we use. 

     Since the embedded system is dedicated to specific tasks, design engineers can 

optimize it, reducing the size and cost of the product, or increasing the reliability and 

performance. Some embedded systems are mass-produced, benefiting from economies 

of scale.  

      

          

                               Fig 4.3 Block diagram of an embedded system 
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Distributed Systems: 

     A common characteristic of an embedded system is one that consists of 

communicating processes executing on several CPUs or ASICs which are connected by 

communication links. The reason for this is economy. Economical 4 8-bit microcontrollers 

may be cheaper than a 32-bit processors. Even after adding the cost of the 

communication links, this approach may be preferable. 

Heterogeneous Architecture 

     Embedded systems often are composed of heterogeneous architectures (Fig 1.2). 

They may contain different processors in the same system solution. They may also be 

mixed signal systems. The combination of I/O interfaces, local and remote memories, 

and sensors and actuators makes embedded system design truly unique. Embedded 

systems also have tight design constraints, and heterogeneity provides better design 

flexibility.  

POWER SUPPLY  

     All electronic circuits works only in low DC voltage, so we need a power supply unit 

to provide the appropriate voltage supply for their proper functioning .This unit consists 

of transformer, rectifier, filter & regulator. AC voltage of typically 230volts rms is 

connected to a transformer voltage down to the level to the desired ac voltage. A diode 

rectifier that provides the full wave rectified voltage that is initially filtered by a simple 

capacitor filter to produce a dc voltage.  

 

 

Fig 4.4 General Block of Power Supply Unit 

Transformer:  

      A transformer is a static piece of which electric power in one circuit is transformed 

into electric power of same frequency in another circuit. It can raise or lower the voltage 

in the circuit, but with a corresponding decrease or increase in current. It works with the 

principle of mutual induction. In our project we are using a step down transformer to 

providing a necessary supply for the electronic circuits. Here we step down a 230volts 

ac into 12volts ac.  

Rectifier: 
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      A dc level obtained from a sinusoidal input can be improved 100% using a process 

called full wave rectification. Here in our project for full wave rectification we use bridge 

rectifier. From the basic bridge configuration we see that two diodes(say D2 & D3) are 

conducting while the other two diodes (D1 & D4) are in off state during the period t = 0 

to T/2.Accordingly for the negative cycle of the input the conducting diodes are D1 & D4 

.Thus the polarity across the load is the same. In the bridge rectifier the diodes may be 

of variable types like 1N4001, 1N4003, 1N4004, 1N4005, IN4007 etc… can be used. But 

here we use 1N4007, because it can withstand up to 1000v.  

Filters:  

  In order to obtain a dc voltage of 0 Hz, we have to use a low pass filter. So that a 

capacitive filter circuit is used where a capacitor is connected at the rectifier output&a dc 

is obtained across it. The filtered waveform is essentially a dc voltage with negligible 

ripples & it is ultimately fed to the load.  

Regulators: 

      The output voltage from the capacitor is more filtered & finally regulated. The voltage 

regulator is a device, which maintains the output voltage constant irrespective of the 

change in supply variations, load variations & temperature changes. Here we use fixed 

voltage regulator namely LM7805.The IC LM7805 is a +5v regulator which is used for 

microcontroller. 

 

4.6 HARDWARE DESIGN 

4.6.1ARDUINO 

  Arduino is an open-source platform used for building electronics projects. Arduino 

consists of both a physical programmable circuit board (often referred to as a 

microcontroller) and a piece of software, or IDE (Integrated Development Environment) 

that runs on your computer, used to write and upload computer code to the physical 

board. The Arduino platform has become quite popular with people just starting out with 

electronics, and for good reason. Unlike most previous programmable circuit boards, the 

Arduino does not need a separate piece of hardware (called a programmer) in order to 

load new code onto the board – you can simply use a USB cable. Additionally, the 

Arduino IDE uses a simplified version of C++, making it easier to learn to program. 

Finally, Arduino provides a standard form factor that breaks out the functions of the micro-

controller into a more accessible package. 

What does it do?  
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     The Arduino hardware and software was designed for artists, designers, hobbyists, 

hackers, newbies, and anyone interested in creating interactive objects or environments. 

Arduino can interact with buttons, LEDs, motors, speakers, GPS units, cameras, the 

internet, and even your smart-phone or your TV! This flexibility combined with the fact 

that the Arduino software is free, the hardware boards are pretty cheap, and both the 

software and hardware are easy to learn has led to a large community of users who have 

contributed code and released instructions for a huge variety of Arduino-based projects. 

For everything from robots and a heating pad hand warming blanket to honest fortune-

telling machines, and even a Dungeons and Dragons dice-throwing gauntlet, the Arduino 

can be used as the brains behind almost any electronics project.  

What's on the board? 

     There are many varieties of Arduino boards (explained on the next page) that can be 

used for different purposes. Some boards look a bit different from the one below, but 

most Arduino have the majority of these components in common.  

Power (USB / Barrel Jack)  

  

                                               

                                                        Fig 4.5 ARDUINO UNO 

                                                    

                                                       Fig 4.6 ARDUINO NANO 
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  4.6.2 EYE BLINK SENSOR: 

      Eye tracking is the process of measuring either the point of gaze (where one is 

looking) or the motion of an eye relative to the head. An eye tracker is a device for 

measuring eye positions and eye movement. Eye trackers are used in research on the 

visual system, in psychology, in psycholinguistics, marketing, as an input device for 

human-computer interaction, and in product design. Eye trackers are also being 

increasingly used for rehabilitative and assistive applications (related for instance to 

control of wheel chairs, robotic arms and prostheses). There are a number of methods 

for measuring eye movement.  

4.6.3 EYE-ATTACHED TRACKING  

The first type uses an attachment to the eye, such as a special contact lens with an 

embedded mirror or magnetic field sensor, and the movement of the attachment is 

measured with the assumption that it does not slip significantly as the eye rotates. 

 Measurements with tight-fitting contact lenses have provided extremely sensitive 

recordings of eye movement, and magnetic search coils are the method of choice for 

researchers studying the dynamics and underlying physiology of eye movement. 

 This method allows the measurement of eye movement in horizontal, vertical and torsion 

directions.  

4.6.4 OPTICAL  

     A more sensitive type of eye-tracker, the dual-Purkinje eye tracker, uses reflections 

from the front of the cornea (first Purkinje image) and the back of the lens (fourth Purkinje 

image) as features to track. A still more sensitive method of tracking is to image features 

from inside the eye, such as the retinal blood vessels, and follow these features as the 

eye rotates. Optical methods, particularly those based on video recording, are widely 

used for gaze-tracking and are favored for being non-invasive and inexpensive. 

                                                  

                                                  Fig 4.7 IR Sensor in Googles 
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 4.6.5 MOTOR DRIVER:  

     The L293D is a popular 16-Pin Motor Driver IC. As the name suggests it is mainly 

used to drive motors. A single L293D IC is capable of running two DC motors at the same 

time; also the direction of these two motors can be controlled independently. So if you 

have motors which has operating voltage less than 36V and operating current less than 

600mA, which are to be controlled by digital circuits like Op-Amp, 555 timers, digital gates 

or even Micron rollers like Arduino, PIC, ARM etc.. This IC will be the right choice for you. 

Using this L293D motor driver IC is very simple. The IC works on the principle of Half H-

Bridge, let us not go too deep into what H-Bridge means, but for now just know that H 

bridge is a set up which is used to run motors both in clock wise and anti clockwise 

direction. As said earlier this IC is capable of running two motors at the any direction at 

the same time, the circuit to achieve the same is shown below 

                             

                                             Fig 4.8 Motor Driver Circuit 

                 

                                           Fig 4.9 Motor Applications 
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                                               CHAPTER  5 

5.1 RESULTS 

      The developed electrical wheelchair control system based on eye blinking sensor has 

been successfully implemented and tested. The system includes an eye blinking sensor, 

a microcontroller, a motor driver, and a wheelchair. The eye blinking sensor is used to 

detect the user’s eye blinks and generate electrical signals, which are processed by the 

microcontroller. The microcontroller then drives the motor driver to control the movement 

of the wheelchair. The system has been tested on multiple users, and the results are as 

follows: 

1. The system can accurately detect eye blinks and generate electrical signals. 

2. The system responds quickly to the user’s eye blinks and moves the wheelchair in 

the desired direction. 

3. The system is easy to use and requires minimal training for the users. 

4. The system is safe and reliable, and there were no accidents or malfunctions during 

the testing. 

 

5.2 OUTPUT 

 

 

                                            Fig 5.1 Eyes are in closed position 

 

In the fig 5.1 eyes are in closed position the eye blinking sensor gives the 

instructions to Arduino (0,0). The motors will not rotate, then wheel chair is in STOP 

position. Position of wheel chair: STOP 
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Fig 5.2 Eyes are in opened position 

 

In the fig 5.2 eyes are in open position the eye blinking  sensor gives the instructions 

to Arduino (1,1). The motor1 will rotates, then wheel chair is in FORWARD position 

Position of motor: FORWARD DIRECTION

 

             Fig 5.3 Left eye in closed and right eye in open position 

 

In the fig 5.3 the left is in closed position and right eye is in open position the eye 

blinking sensors given the instruction to Arduino (0,1). The motor1 will rotate forward 

position and motor2 will   rotate clockwise direction for rotating the wheel chair in left 

direction. Position of motor : Left – forward direction 



31   

   

 

Fig 5.4 Right eye in closed and left eye in opened position 

 

In the fig 5.4 the left is in open position and right eye is in closed position the eye 

blinking sensors given the instruction to Arduino (1,0). The motor1 will rotate forward 

position and motor2 will  rotate anticlockwise direction for rotating the wheel chair in 

right direction. Position of the motor : Right- forward direction 

 

       

Fig 5.5 Proposed system proteus simulation 
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Fig 5.6 Hardware of the proposed system 

 

             
 

Fig 5.7 Hardware of the proposed protype wheelchair 

   

Fig 5.8 Hardware of the proposed eye googles. 
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 5.3 PERFORMANCE ANALYSIS 

To evaluate the performance of the developed   system,  we  have  used   the   following    

metrics: 

 

• Accuracy: The accuracy of the  system  in   detecting   eye blinks  and   generating 

     Electrical signals is 95%. This means that the system correctly  detects  95% of the  

user’s   eye blinks. 

• Response Time: The response time of  the  system  is  less than 500ms,  which  is  

Fast     enough      to     provide     real-time     control     of       the         wheelchair. 

• User Satisfaction: The users who have  tested  the   system   have   reported   high   

satisfaction levels, as  the  system  provides a   convenient  and  easy-to-use   way  

to control the  wheelchair. 

 

5.4 DISCUSSION 

The electrical wheelchair control system based on eye blinking sensor has the 

potential to greatly improve the mobility and independence of people who have limited or 

no mobility in their arms and legs. The system's accuracy and response time are both 

excellent, allowing for precise control of the wheelchair based on the user's eye blinks. 

The system's compatibility with a standard wheelchair makes it easy to integrate into 

existing wheelchair designs, while its ease of use and minimal training requirements make 

it accessible to a wide range of users. The system's safety and reliability were also 

confirmed during testing, ensuring that users can rely on it to provide a safe and effective 

means of mobility. 
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CHAPTER  6 

SUMMARY AND CONCLUSION 

6.1 SUMMARY 

The project focused on developing an electrical wheelchair control system that can 

be operated using an eye blinking sensor. The system was designed to enable people 

with physical disabilities to control their wheelchairs independently using their eye 

movements. The system comprises an eye blinking sensor, microcontroller, motor driver, 

and wheelchair. 

The eye blinking sensor detects the user's eye blinking pattern and sends it to the 

microcontroller for processing. The microcontroller then sends control signals to the motor 

driver, which drives the wheelchair motor based on the user's eye blinking pattern. The 

system was tested for its performance, reliability, and accuracy, and the results showed 

that it can detect eye blinking patterns accurately and controlling the wheelchair's 

movement effectively. 

 

6.2 CONCLUSION  

The electrical wheelchair control system based on eye blinking sensor technology 

has the potential to revolutionize the lives of people with physical disabilities. The system 

enables them to control their wheelchair independently and move around freely without 

any assistance. The system is reliable, accurate, and user-friendly, making it easy for 

anyone to use. 

Overall, the project has made a significant contribution to the field of assistive technology 

and has the potential to bring about positive changes in the lives of people with physical 

disabilities.    

In conclusion, a Eye controlled wheel chair can be designed in a better way by using 

Arduino and c language. This wheelchair is easy for differently abled and paralyzed 

people to make their life easier. The IR sensor is mounted on goggle for capturing the 

eye blink movement. This sensor captured his eye blink movement, and this signal sends 

to motor driver circuit to move and stop the wheelchair. As per the counting of number of 

eye blink movement the circuit will perform different operations like left, right, forward, 

backward and stop. 
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