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ABSTRACT 

Wheelchairs are an essential assistive device for 

many individuals with injury or disability. Manual 

wheelchairs provide a relatively low-cost solution 

to the mobility needs of such individuals. 

Furthermore, they provide an effective means of 

improving the user’s cardiopulmonary function and 

upper-limb muscle strength. However, manual 

wheelchairs have a gross loss of mechanical 

efficiency, and thus the risk of user fatigue and 

upper-limb injury is increased.  

 

I. INTRODUCTION 

1.1      Background of Study 

A battery powered mobility for physically 

challenged is a wheel chair that is propelled by 

means of a direct current motor rather than manual 

power. Automatic wheelchairs are useful for those 

who are not able to impel a manual wheelchair or 

who may need to employ a wheelchair for 

distances or over terrain which would be strenuous 

in a manual wheelchair. Automatic wheelchair also 

may be used not just by people with conventional 

mobility impairments, but also by people with 

cardiovascular and fatigue based conditions. 

 Manual wheelchair and 

Automatic/Electric power wheelchair are available 

in current situation for assisting handicapped 

people. Manual wheelchairs can be operated by 

persons who have the use of their upper body or 

someone available to assist. But it only can move 

in limited surface only. In order to propel a manual 

wheelchair, a user not only has to move their 

weight, but they have to move the weight of the 

wheelchair as well. Some disabilities problems do 

not permit to move wheelchair manually. Most 

automatic wheelchairs are implemented by 

modifying existing Powered Wheelchair systems. 

These approaches arrange sensors and computing 

hardware around an existing infrastructure. The 

approach  take advantage of pre-built control and 

motor systems. Complex control problems was 

presented but can yield impressive results. User 

uses the traditional wheelchairs need help from 

others or their own body power. Moreover 

physically weak users also face problems to grip 

joystick for moving the automated wheelchairs. In 

this circumstance, this project aims to design an 

automatic prototype wheelchair with button control 

which is fabricated from locally available resources 

and cheaper technologies that would be viable for 

disable person in the developing country like 

Nigeria. 

This project is distinguished from most 

other similar projects in its attempts to produce 

practical results using a minimum of equipment 

and computing power. The idea of this project can 

be further defined through several distinct criteria;  

This wheelchair will benefit the most 

individuals if the cost is not prohibitive. This factor 

is currently controlled by using locally available 

material and technology also it must use practical 

components they should seek to maximize on-

board battery life through power efficiency and 

minimize maintenance concerns through simplicity 

and durability, it also guarantees easy and 

comfortable driving, facilitates learning to handle 

the chair and obtaining maximum efficiency, 

provides the ultimate easy movement & effortless 

independent operation without assistance by 

handicapped.   

1.2 Statement of the problem 

Manual wheelchairs can be operated by 

persons who can use their upper body or someone 

available to assist but can only move in limited 

surface. In order to propel a manual wheelchair, a 

user not only has to move their weight, but they 

have to move the weight of the wheelchair as well. 

Some disabilities problems do not permit to move 

wheelchair manually, and this has caused many of 

them to be static in a position and restricted in 

moving from one place to another  at their free will 

or even dependent on someone that is available to 

assist. However ,this project will develop an 
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automatic wheelchair based on button control for 

the physically challenged. 

1.3 Aim and Objectives 

The aim of this project is to design and 

implementautomatic battery powered mobility for 

physically challenged. The objectives are as 

follows; 

i. To investigate the existing mobility means of 

physically challenged people 

ii. To design automatic wheelchair using control 

button for physically challenged people 

iii. To implement the design in  (ii) above 

iv. To evaluate the performance of the developed 

automatic wheelchair using the speedometer 

1.4 Scope of study 

Power wheelchairs are used 

predominantly by people with both lower and 

upper extremity impairment resulting from cerebral 

palsy, high-level spinal cord injury, or muscular 

dystrophy. The propulsion system of powered 

wheelchairs typically consists of a DC motor, most 

wheelchairs uses the permanent magnet DC motors 

(PM motors), with one 12V lead acid batteries 

providing a 24V supply. Permanent magnet motor 

have a linear torque-speed characteristic making 

them easy to control. This project will be limited to 

just having it been controlled with button that will 

enable it to move to and fro and the use of a 

speedometer to calculate the speed   of the distance 

covered with a display screen that will inform 

when the battery is low, when the system is on and 

when is system is switched off.In other  not to be 

limited in usage,two battery level notification will 

be infused which are led monitoring unit, and a 

buzzer to alert at a low level which will be able to 

create a restriction for movement of the user so as 

not to be stranded when the battery goes off, also 

we will infuse the system with a night lamp that 

automatically switches on at night to aid 

movement. 

 

II. LITERATURE REVIEW 
2.1  Mobility for physically challenged 

person 

The wheelchair is one of the most 

commonly used assistive devices to promote 

mobility and enhance quality of life for people 

who have difficulties in walking (e.g. a person 

with spinal cord injuries resulting in 

quadriplegia or paraplegia, muscular 

dystrophy,etc.). Wheelchair mobility opens up 

opportunities for wheelchair users to study, 

work, and engage in social activities and access 

services such as healthcare. In addition to 

providing mobility, an appropriate wheelchair 

benefits the physical health and quality of life of 

the users by helping in reducing common 

problems such as pressure sores, progression of 

deformities and improves respiration and 

digestion. 

To ensure effective mobility, wheelchair users 

need a wheelchair which fits them correctly and 

meets their specific needs. However statistics 

show that about 10% of the global population, 

i.e. about 650 million people, have disabilities 

and of these, some 10% require a wheelchair. It 

is thus estimated that about 1% of a total 

population, or 10% of a people with a disability, 

need a wheelchair, i.e. about 65 million people 

worldwide 

In addition, it was estimated that in 2003, 20 

million of those requiring a wheelchair for 

mobility did not have one. There are indications 

that only a minority of those in need of 

wheelchairs has access to them, and of these 

very few have access to an appropriate 

wheelchair.
 

2.2 Automation 

  Application of machines to tasks once 

performed by human beings or, increasingly, to 

tasks that would otherwise be impossible. Although 

the term mechanization is often used to refer to the 

simple replacement of human labor by machines, 

automation generally  implies  the integration of 

machines into a self-governing  system. 

Automation has revolutionized those areas in 

which it has been introduced, and there is scarcely 

an aspect of modern life that has been unaffected 

by it. 

The term automation was coined in 

the automobile industry about 1946 to describe the 

increased use of automatic devices and controls in 

mechanized production lines. The origin of the 

word is attributed to D.S. Harder, 

an engineering manager at the Ford Motor 

Company at the time. The term is used widely in 

a manufacturing context, but it is also applied 

outside manufacturing in connection with a variety 

of systems in which there is a significant 

substitution of mechanical, electrical, or 

computerized action for human effort and 

intelligence. 

2.3 Power sources 

There are many sources of power 

available, but the most commonly used power in 

today’s automated systems is electricity. Electrical 

power is the most versatile, because it can be 

readily generated from other sources (e.g., fossil 

fuel, hydroelectric, solar, and nuclear) and it can be 

readily converted into other types of power (e.g., 

mechanical, hydraulic, and pneumatic) to perform 
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useful work. In addition, electrical energy can be 

stored in high-performance, long-life batteries. 

2.4 Deep- cycle battery 

A deep-cycle battery is a battery designed 

to be regularly deeply discharged using most of its 

capacity. The term is traditionally used for lead–

acid batteries in the same form factor as automotive 

batteries; and contrasted with starter or 'cranking' 

automotive batteries designed to deliver only a 

small part of their capacity in a short, high-current 

burst for cranking the engine. 

For lead-acid deep-cycle batteries there is 

an inverse correlation between the depth of 

discharge (DOD) of the battery and the number of 

charge and discharge cycles it can perform; with an 

average "depth of discharge" of around 50% 

suggested as the best for storage vs cost.  

Newer technologies than the traditional 

lead-acid (such as lithium-ion batteries) are 

becoming commonplace in smaller sizes in uses 

such as smart phones and laptops. The new 

technologies are also beginning to become 

common in the same form factor as the automotive 

lead-acid batteries, although at a large price 

premium. 

2.5 Microcontrollers 

A microcontroller is a type of 

microprocessor furnished in a single integrated 

circuit and needing a minimum of support chips as 

shown in figure 2.1. Its principal nature is self-

sufficiency and low cost. It is not intended to be 

used as a computing device in the conventional 

sense; that is, a microcontroller is not designed to 

be a data processing machine, but rather an 

intelligent core for a specialized dedicated 

system.Microcontrollers are embedded in many 

control, monitoring, and processing systems. Some 

are general-purpose devices but most 

microcontrollers are used in specialized systems 

such as washing machines, telephones, microwave 

ovens, automobiles, and weapons of many kinds. A 

microcontroller usually includes a central 

processor, input and output ports, memory for 

program and data storage, an internal clock, and 

one or more peripheral devices such as timers, 

counters, analog-to-digital converters, serial 

communication facilities, and watchdog circuits. 

(Gaikwad; et al., 2013) 

 

 

 
Figure 2.1:  Pin configuration of Atmega 328p 

 

2.6 

Speedometer 

The speedometer was originally patented 

by JosipBelušić (Giuseppe Bellussich) in 1888. He 

presented his invention at the 1889 Exposition 

Universal in Paris. His invention had a pointer and 

a magnet, using electricity to work. German 



 

     

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 4, Issue 3 Mar 2022,   pp: 896-904 www.ijaem.net    ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0403896904       Impact Factor value 7.429  | ISO 9001: 2008 Certified Journal   Page 899 

inventor Otto Schultze patented his version (which, 

like Belušić's, ran on eddy currents) on 7 October 

1902. 

The speedometer uses a rotating flexible 

cable usually driven by gearing linked to the output 

of the vehicle's transmission. The early 

Volkswagen Beetle and many motorcycles, 

however, use a cable driven from a front wheel 

(Getornet al.,2008). 

When the vehicle is in motion, a 

speedometer gear assembly turns a speedometer 

cable, which then turns the speedometer 

mechanism itself. A small permanent magnet 

affixed to the speedometer cable interacts with a 

small aluminum cup (called a speedup) attached to 

the shaft of the pointer on the analog speedometer 

instrument. As the magnet rotates near the cup, the 

changing magnetic field produces eddy current in 

the cup, which themselves produce another 

magnetic field. The effect is that the magnet exerts 

a torque on the cup, "dragging" it, and thus the 

speedometer pointer, in the direction of its rotation 

with no mechanical connection between them. 

The pointer shaft is held toward zero by a 

fine torsion spring. The torque on the cup increases 

with the speed of rotation of the magnet. Thus an 

increase in the speed of the car will twist the cup 

and speedometer pointer against the spring. The 

cup and pointer will turn until the torque of the 

eddy currents on the cup are balanced by the 

opposing torque of the spring, and then stop. Given 

the torque on the cup is proportional to the car's 

speed, and the spring's deflection is proportional to 

the torque, the angle of the pointer is also 

proportional to the speed, so that equally spaced 

markers on the dial can be used for gaps in speed. 

At a given speed, the pointer will remain 

motionless and pointing to the appropriate number 

on the speedometer's dial. 

The return spring is calibrated such that a 

given revolution speed of the cable corresponds to 

a specific speed indication on the speedometer. 

This calibration must take into account several 

factors, including ratios of the tail shaft gears that 

drive the flexible cable, the final drive ratio in 

the differential, and the diameter of the driven tires. 

One of the key disadvantages of the eddy 

current speedometer is that it cannot show the 

vehicle speed when running in reverse gear since 

the cup would turn in the opposite direction – in 

this scenario the needle would be driven against its 

mechanical stop pin on the zero position. 

2.9 Related works 

Electric wheelchairs have been researched 

since the early 1980s and have been developed on 

four continents .Some Electric wheelchairs operate 

similarly to autonomous robots: the user specifies a 

final destination and supervises as the smart 

wheelchair plans and executes a path to the target 

location. To reach the destination, the systems 

typically require either a complete map of the area 

through which they navigate or modifications to 

their environment (e.g., tape tracks placed on the 

floor or markers placed on the walls). They are 

usually unable to compensate for unplanned 

obstacles or travel in unknown areas. Smart 

wheelchairs in this group are most appropriate for 

users who 

 (1) Lack the ability to plan and/or execute a path to 

a destination and 

 (2) Spend most of their time within the same 

controlled environment. Another group of smart 

wheelchairs assists only with collision avoidance, 

and the user has all the duties of planning and 

navigating. These systems do not normally require 

an internal map of an area or any specific 

alterations to the environment. However, they do 

require more planning and continuous user 

assistance and are only appropriate for users who 

can effectively plan and execute a path to a 

destination. A final group of smart wheelchairs 

offers both autonomous and semiautonomous 

navigation. Smart wheelchairs have also been used 

to explore a variety of alternatives to the more 

―traditional‖ input methods associated with 

powered wheelchairs (e.g., joystick, pneumatic 

switches). Automatic speech recognition has often 

been used for smart wheelchairs, because of the 

low cost and wide availability of commercial 

speech recognition hardware and software. More 

exotic input methods that have been implemented 

include using electrooculographic activity that 

detects where the wheelchair user is looking or 

using machine vision for calculating the position 

and orientation of the head. Estimates for 

prevalence and incidence are provided, along with 

estimates for the proportion of individuals within 

each diagnosis who need a wheelchair. In addition, 

symptoms associated with each diagnosis that 

might interfere with wheelchair use are discussed. 

Before making the final decision regarding the 

choice of the minor project.(Pranayet al., 

2017)from department of mechanical engineering 

dit university, Dehradun project report page 10. 

Around many researches done in the field 

of speech recognition.Due to sophisticated signal 

processing algorithms and powerful computers 

available, computer based speech processing 

system nowadays have reached complex structure 

with high accuracy. The challenge is to maintain 

standard performance while using limited 

computation and memory resources. Researches in 
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the area of wheelchair control system are still going 

on. Many people with disabilities do not have the 

skill essential to control a joystick on an electrical 

wheelchair. This can be a great drawback for the 

user who is permanently unable to move any of the 

arms or legs. They can use their wheelchair easier 

only using voice commands. In the proposed 

design, the main idea of using voice activated 

technology for controlling the motion of the 

wheelchair is to prove that it can be an exclusive 

solution for severely disabled. The approach 

implemented is based on interfacing a 

microcontroller with a speech recognition IC from 

a dependent speaker. For future technology 

wheelchair would be fully autonomous that will 

move automatic based on the user expression and 

behavior. That should be fully automatic and 

wireless. In this project firstly we are working on 

the voice based automaticwheelchair and after that 

we will combine software based that will be 

controlled by computer and GSM mobile phones. 

A lot of efforts have been made to develop robotic 

wheelchairs that operate in the same way to an 

autonomous robot so that the user gives a final 

target and directs as the smart wheelchair moves to 

the goal. Other smart wheelchairs limit their assist 

level to collision avoidance, these systems do not 

normally require prior knowledge of an area. A 

voice controlled wheelchair can assist by giving 

input as a voice commands like right, left, back, 

forward, etc. here we can also controlled our 

wheelchair by some angle where user wants to 

rotate its wheelchair by like 30˚,45˚, 60˚ etc. This 

implementation is new from the other prototype 

developed and it is very useful for turning the 

wheelchair left and right with some angle. And this 

method can be achieved by using servo or stepper 

motor of high torques and less RPM (Krantiet al., 

2013). 

Voice controlled mechanism can also be 

used to operate power wheelchair by the individual 

who can produce consistent and distinguishable 

voice. This technology makes use of speech 

recognition system for taking voice of the user as 

the input signal. Before this speech recognition 

system is used for actual control of the wheelchair 

it has to be trained. The set of command spoken by 

the user will be saved by this system. During 

operation the user speaks a command into the 

microphone; the speech recognition system will 

compare the spoken command with the saved 

command and will transmit the computer code 

associated with it. In this way we can operate the 

wheelchair. The advantage of this technology is 

that, users don’t have to physically operate the 

wheelchair and it is also easy to learn. Out of all 

these assistive technologies which were developed, 

very few assistive technologies has been proved 

successful in outer environment rather than in 

research laboratories. There are various technical 

and psychophysical factors which affect the 

acceptance rate of an assistive technology which 

are as follows:  

• It should be easy and convenient to operate  

• Device should require less time to learn  

• It should be cosmetically suitable (Deepabalaet 

al., 2018). 

DulariSahu proposed an eye control 

wheelchair for disabled person. This eliminates the 

personal assistant required for those persons. The 

whole system is controlled by Raspberry PI 

.ReonaCerejo issued proposed on Arduino circuit. 

The whole system is controlled by the Arduino. 

Arduino is a simple microcontroller board and open 

source development environment that allows to 

make functional and creative projects by using 

arduino microcontroller and software. And make 

the system affordable. And this paper also more 

concentrate on find the direction in which eye look 

using MATLAB frame. Depending upon the 

location of pupil in these blocks action is 

performed. GundaGautam proposed on image 

capturing module and image analysis module. 

Image Capture Module: - Image Capturing is to 

capture a sequence of iris images from the subject 

using a camera. In iris recognition image capturing 

is a very necessary step. Since iris is small in size 

and dark in color, it is challenging to achieve good 

image. The image is then changed from RGB to 

gray level for further processing. It is to capture a 

sequence of iris images from the subject using a 

camera. Image Analysis Module:- Image analysis is 

done by segmentation. Segmentation is to remove 

non useful information namely the pupil segment 

and part outside the iris. Segmentation is done by 

daugman algorithm. Daugman algorithm proposes 

an Integra-differential operator to find both the 

pupil and iris contour. This process works even if 

image taken in little dark environment 

.AnkurThakur in 2008 proposed on Matlab 

component and script. Mat lab component includes 

the topics are as follows 

 1. Initialization of variables and setting 

communication. 

 2. Image capture and eye detection. 

 3. Image processing.  

4. Movement detection. Using the idea listed in 

survey we developed a wheelchair for paralyzed 

person  

 

III. RESULTS AND DISCUSSION 
3.1 Results 
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Before using any component, it is 

advisable to test them before soldering and also to 

test each stage of the project during construction. 

This approach provides us with an easy way to 

trace fault and easily correct them.The physical 

realization of the project is very vital. Here the 

paper work is transformed into a finished hardware.  

After carrying out all the paper design and analysis, 

the project was implemented, constructed and 

tested to ensure its working ability. The 

construction of this project was done in stages. 

1. The implementation of the whole project on a 

solder-less experiment board. 

2. The soldering of the circuits on Vero boards. 

3. The mechanization of the wheelchair. 

4. The implementation of the power management 

unit of the chair. 

5. Monitoring the speed sensor on it ability to 

send speed signal to the speedometer. 

3.2 Implementation 

The implementation of this project was 

done on the Vero board, this is where the needed 

basic components where fixed such as integrated 

circuit socket, transistor, capacitor, resistor and etc. 

To confirm the workability of the circuits before 

the power supply stage was soldered. The 

implementation of the project on Vero board was 

successful and it met the desired design aims with 

each stage functioning as designed.  

The speed sensor, the led, the liquid 

crystal display, and the integrated circuits were 

rightly tested before implementing them on the 

main component of the project work. The 

Atmega328p ICs were programmed to work 

efficiently and synchronically, accurate sensing of 

speed by the speed sensor was also implemented 

and accurately monitored. 

3.3 Soldering 

The various circuits and stages of this 

project were soldered in tandem to meet desired 

workability of the project. The microcontroller 

stage was first soldered before the setting up the 

power management unit, which will manage the 

battery level and recharging of the battery for 

proper efficiency of the battery to power the 

wheelchair. The soldering of the project was done 

on a Vero board. 

3.4 Mechanization of the wheel chair 

 The wheel-chair was mechanized in other 

for it to be propelled by the dc motor by 

interconnecting the gear with the shaft connecting 

the back tires together, and this was done by a local 

blacksmith in Ogbomosho. 

3.5       Power management set up 

The power management was set up, by allowing a 

recharge of the battery by an A/.C,and also 

monitoring the battery level with an indicator done 

by using led having the color red ,yellow and green 

to indicate it strength to notify the next charge 

time. 

3.6      Speed Management unit 

The speed sensor was attached to the tire edge 

where it will sense the speed through the magnet 

attached there and sending signal to the 

speedometer. 

 

3.7.1 Discussion of the result 

3.7.1 Problem encountered 

Like every research and practical engineering 

work, diverse kinds of problems are often 

encountered. The problems encountered in this 

project and how they were solved and 

maneuveredare listed below. 

1. During the testing of the Vero after soldering 

the components on it,we needed to test the 

connection accuracy by preloading a code into 

it using a loading cable, and it popped up an 

error message which we had to trace back to 

the soldering one after the other and this 

actually caused a problem before detecting 

what was wrong. 

2. During the implementation of the battery level 

monitoring unit, we were faced with 

challenges on trying to allow it read an 

external battery level. 

3. Getting a DC motor also became a challenge 

because those that were gotten were not 

compatible with the chair, as a result of this the 

project was slowed down a bit.  

4. Getting the accurate reading from the speed 

sensor to the speedometer was a bit of a 

challenge that caused us to check for errors 

 

CONCLUSION AND 

RECOMMENDATIONS 
4.1 Conclusion 

The project which is the automation of 

mobility for the physically challenged designed 

considering some factors such as economic 

application, design economy, availability of 

components and research materials, efficiency, 

compatibility, and also durability. The performance 

of the project after test met design specifications. 

However, the general operation of the project and 

performance is dependent on the user who is prone 

to human error such as wrong use of the battery 

system. 

 Also the operation is dependent on how 

well the soldering is done, and the positioning of 

the components on the Vero board. If poor 

soldering lead is used the circuit might form dry 

joint early and in that case the project might fail. 
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Also if logic elements are soldered near 

components that radiate heat, overheating might 

occur and affect the performance of the entire 

system. Other factors that might affect performance 

include transportation, packaging, ventilation, 

quality of components, handling and usage. 

 The construction was done in such a way 

that it makes maintenance and repairs an easy task 

and affordable for the user should there be any 

system breakdown.  The project really gave a good 

exposure toelectronic vehicle and practical 

electronics generally which is one of the major 

challenges in this field now and in future. The 

project was quite challenging and tedious but 

eventually it was a success. 

However, like every aspect of engineering there is 

still a room for improvement and further research 

on the project as suggested in the recommendations 

written out in the section that follows in the 

paragraph below 

4.2 Recommendations. 
By future research, the project work can be 

improved upon. The following areas were 

highlighted for this purpose. 

1. The whole circuitry can be reduced by making 

use of integrated circuit with higher scale of 

integration. 

2. The department can make this a project on 

themselves by supporting the project so that 

there can be more improvement in terms of the 

functions on which the wheelchair can 

perform.  

3. Moreover, it is recommended that students 

should be enlightened on new areas of 

technology that are yet to be addressed in order 

to bring solution to the various problems faced 

by man in his day to day activities.  
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