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Abstract: There are 8 billion people on the earth. Among them, 
there are 650 million people who have disabilities. Their 
disabilities are different. Among them, more helpless are those 
who cannot move for their disabilities. Besides them,some people 
have difficulties in mobility for the sake of their ages.For the past 
few decennary the automation of the wheelchair and its technical 
advancement has been the top most priority to the scientists and 
researchers. This unique and automated “Automated Wheel-
Chair” can be the solution to the problems of those disabled 
peopleregarding their mobility. In the wheelchairobstacle 
detection is implemented using ultrasonic sensors, location 
tracking by GPS and many more. It provides the rider with a 
comfortable seat.The design of this wheelchair can provide the 
feature of self-control with the help of Infrared Sensor or IR 
sensor. The microcontroller (Arduino Uno) based circuitry 
design allows sending emergency messages to the mobile 
application of the user’s family through IoT technology. 

Keywords:Aged peoples; Disability of movement; IoT; sensors; 
Obstacle detection. 

 

I. INTRODUCTION 

A huge number of people in our society are unable to move 
due to their disabilities. These disabilities may be caused by 
different reasons; some may be caused by birth or some may 
be caused by accident. According to Nayak and his team [1], 
650 million people have a disability. 

 

 

 

 

 

 

In this research paper, we have worked on the disabilities of 
mobility and tried to solve their challenges.  

A wheelchair helps persons, who have movement 
disabilities, to move from one place to another. But in a 

normal wheelchair rider have to operate the chair by 
whim/herself or he/she has to take help from others. An 
automated wheelchair can solve this problem. 

The advancement of technology has solved many difficulties 
in our everyday life. Using advanced technology, we can 
solve the movability problem for those disabled persons.   

In this research paper, we have discussed an automated 
wheelchair which can be operated automatically as well as 
manually as per riders’ choice. This paper presented various 
objectives which highly differentiate the ordinary 
wheelchair. Generally, an ordinary wheelchair cannot run 
automatically or cannot be traced out. But this wheelchair 
has a sensor which will detect the obstacles in front of it and 
will move safely. Also, a GPS will help the chair with 
tracking. In addition, the seat belt will give the rider a safe 
ride. 

 

II. LITERATURE SURVEY 

A team of renowned researchers and scientists have been 
working on the automation of wheel chair and its technical 
advancement for the past few years. Many of them have 
described different bases of wheelchairs and advanced 
automated wheelchairs which are using different technical 
parameters.  reference we can say, Hartman and his team [9] 
have presented awheelchair as a chair with wheels that helps 
people who facedifficulty in walking independently. Wanluk 
has described [10] an automated wheelchair in which a GPS 
system is used for location tracking. PU and his team have 
given an idea [11] on the obstacle detection of the 
wheelchair using IR sensors, IR camera sand ultrasonic 
sensors. 

 

III. METHODOLOGY 

In everyday life, the wheelchair is helpful to physically 
disabled people as it helps them to roam around here and 
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Fig 2: GPS module 

Fig 3: Ultrasonic sensor 

Fig  4: Steps for obstacle detection of an automated wheelchair 

 

there, without the help of any other person as it has an 
interface with assistive nature. 

There is a microprocessor (Microchip PIC6F88 
microcontroller) which helps control the speed and direction 
simultaneously [3]. 

A. System Architecture: 

 Joystick: The manual operation of The Automated 
Wheel is very simple. The joystick helps the chair in 
manual movement. 

 GPS module: GPS module is used to track the 
wheelchair as well as to locate the destination if the 
user wants to go from one place to another. 

 DC motor: Give the wheelchair auto-mobility. 

 IR sensors: It is used to detect the obstacles on the 
way. 

 A switch for controlling the height of the footrest: A 
single switch is added to change the height of the 
footrest of the wheelchair as per the user’s comfort. 

 Mobile app-based control: A mobile app-based 
tracker and controller is also installed for extra safety. 
For any kind of malfunction or glitch of the system 
the family of the user can track or control the 
wheelchair through the mobile application. 

 Drivers: The drivers are used to control the motor. 

 Push-Buttons: The push buttons are used to set the 
destination in auto mode. 

 
B. Description of proposed methodology: 

 IR sensor: IR sensors are used to detect any obstacles 
in the way of the wheelchair. The sensor detects the 
obstacles and sends a signal to the system [4]. The 
chair moves according to the signals. For better 
results, we have used two IR sensors here. 

 GPS module: For the tracking [5] of the wheelchair or 
to set the destination while the user is going from one 
place to another place the GPS parameters such as 
longitudes and latitudes are used. For any 
malfunction, the system can send the notification to 
the user’s family members through the mobile app. 

 

 

 

 

 

 Ultrasonic sensor: For providing extra safety to the 
user an ultrasonic sensor is also added to the system. 
It also helps to detect [6] the obstacles on the way. 

 

 

 

 

 

 

 

 Joystick: To roam with the wheelchair in manual 
operation mode joystick helps [7] the user to 
operate. Here we proposed to use Reinforced 
Joystick 3.2 for the working purpose. 

 DC motor: A DC motor is an electrical device that 
converts direct current electrical power into 
mechanical power. It supplies powerfor the 
movement of the wheelchair. The specification [8] 
of the used DC motor is: 24V DC motor, required 
current 15.4 A, rated power of 280W and 2750 
RPM. 

 Battery: A secondary (means rechargeable) 
Lithium-ion battery is used to supply the power to 
the dc motor and the other equipment. 
 

C. Working principle: 

There are few steps through which an automated wheelchair 
can detect the obstacles on its way. The steps are: 

 

 

 

 

 

 

 

 

 

 

 

Now, with the help of a simple flow chart, we can easily 
understand the working procedure of a wheelchair. The flow 
chart is given below: 
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Fig 5: Algorithm for Obstacle detection 
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IV. RESULT AND DISCUSSION 

As we are implementing the both automated and manual 
mode operation technology in this automated wheelchair, 
there might occur few complications about the command. 
Though the destination is set previously in the mobile 
application; but when the user will use the wheelchair on the 

way to the destination there might happen some changes in 
the situation. Depending on the situation user have to made 
some decision to change the direction of the wheel chair. So, 
the first command preference will be the command of 
joystick. 

As for example we can say that, to reach the destination 
mobile app gives the command to go to the right. But 
depending on the situation user moves the joystick towards 
left. In this situation the wheelchair will take the command 
of the joystick and will go as per user’s command from the 
joystick. 

The implementation of the project of The Automated Wheel 
Chair will help those physically disabled people to roam 
independently. Sometimes it has been seen that some 
depression is seen among them due to their disability. But 
this independent roaming can also cure their mental health. 
Moreover, The Automated Wheel Chair can be used for the 
roaming purpose of old age people who cannot freely roam 
around for their ageing factor. 

 

V. CONCLUSION 

In this paper, we have proposed the basic concept of The 
Automated Wheel Chair which will be able to operate 
indoors as well as outdoor. The GPS tracking system can 
ensure the safety of the user. We tried to make the life of a 
handicapped person a little bit easier. Before the automated 
wheelchair is widely used there are a few challenges which 
should be solved. After marketisation, the automated 
wheelchair will be very useful for physically challenged 
persons as well as for old age persons. 

 

VI. FUTURE AMELIORATION 

In this paper, we have discussed a few basic features of the 
automated wheelchair. We plan to add more features to this 
automated wheelchair such as a Heartbeat monitoring 
system, Blood pressure measure system, body temperature 
measurement, foot massage system which will help the user 
in good blood circulation as they can’t walk by them, 
weather detection system and its consequence actions like in 
sunny or rainy-day automated shading over the user and so 
on. 

We can give every wheelchair a unique serial no through 
which it will connect to the mobile app and it will also be 
registered to the hospitals. If any abnormalities occur in the 
heart rate; if body temperature or blood pressure increases 
above the normal level, then the user’s family will get an 
alarm or notification on their mobile application through IoT 
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technology. And they will be able to take the required 
action. 

 

VII. REFERENCE 
[1] Wheel Chair with Health Monitoring System Using IoT by Nayak, S. 

Gupta& Upasana in “International Research Journal of Engineering 
and Technology,2017, 4(5):1063-1067. 

[2] Wheel Chair with Smart Navigation System and Safety Features 
Vishvanath Chili. Mtech student of Embedded Systems, in KEC, 
JNTU, Ananthapur, India and Hari Hara Brahma, Assistant Professor 
in Department of ECE, KEC, JNTU, Ananthapur, India.  

[3] Design and Construction of a Smart Wheelchair by Deepak Kumara, 
ReetuMalhotra, S. R. Sharma. 9th World Engineering Education 
Forum, WEEF 2019. 

[4] Infrared Sensor Controlled Wheelchair for Physically Disabled People 
by Nadia Nowshin, Md Moontasir Rashid, Tasneema Akhtar and 
Nafisa Akhtar from American International University-Bangladesh 
(AIUB), Dhaka, Bangladesh. Available on 
www.researchgate.net/publication/328409071. 

[5] Designing Wheelchair using GPS module and its simulation by Jacky 
Bourgeois, Carlos Precioso, Dhaval Shah. Available on 
https://datacentricdesign.github.io. 

[6] Ultrasonic Tethering to Enable Side-by-Side Following for Powered 
Wheelchairs by Theja Ram Pingali, Edward D. Lemaire and Natalie 
Baddour. Available on www.ncbi.nlm.nih.gov. 

[7] JOYSTICK CONTROLLED WHEELCHAIR TrinayanSaharia, 
JyotikaBauri, Mrs. ChayanikaBhagabati. Published in International 
Research Journal of Engineering and Technology (IRJET), Volume: 
04 Issue: 07 | July -2017.  

[8] Mobile Controlled Wheelchair by Roger Achkar, Gaby Abou Haidar, 
Hasan Dourgham, Dani Semaan, Hashem Araji. Available on 
www.researchgate.net/publication/281774186. 

[9] Design and development of an autonomous robotic wheelchair for 
medical mobility by Hartman, Gillberg, Lin, Nandikolla and V. K. in 
2018 International Symposium on Medical Robotics (ISMR) (pp. 1-
6), IEEE. 

[10] Smart wheelchair based on eye-tracking by Wanluk, Visitsattapongse, 
Juhong&Pintavirooj. In 2016 9th Biomedical Engineering 
International Conference (BMEiCON) (pp. 1-4), IEEE. 

[11] Low-cost sensor network for obstacle avoidance in share-controlled 
smart wheelchairs under daily scenarios by Pu, Jiang, Xie, Chen, Liu, 
& Xu in 2018 in Microelectronics Reliability, 83: 180-186. 

 

 

 

 

VIII. BIOGRAPHY 

 

Smita Kundu was born in Kolkata, on 8thApril, 
1999. She completed her secondary and higher 
secondary education from Barasat Kalikrishna 
Girls’ High School in 2017 and 1019 
respectively. Currently she is pursuing her Btech 
degree in Electronics and Communication 
Engineering from Guru Nanak Institute of 
Technology, Sodepur, and Kolkata. 

 

 

Sumana Saha was born on 12 May 2001 in 
Kolkata, India. She completed her secondary and 
higher secondary from Kendriya Vidyalaya 
Aizawl in 2017 and 2019 respectively. She is 
currently pursuing her undergraduate degree in 
Electronics and Communication Engineering at 
Guru Nanak Institute of Technology. 
 
 

 
 
 

Sayan Roy Chaudhuri was born in Kolkata, on 
26 February, 1981. He received his B. E degree 
in Electronics and Communication Engineering 
from Bankura Unnayani Institute of Engineering, 
West Bengal, India in 2003 and MTech degree in 
Electronics and Communication Engineering 
from NIT Durgapur, India in 2009. His research 
areas include Biomedical signal processing and 
soft computing techniques. 

 

Suparna Biswaswas born in Kolkata, on 3rd 
December, 1980. Shereceived her BTech degree 
in Electronics and Communication Engineering 
from Kalyani Government Engineering College, 
India in 2002, M.E degree in Control System 
Engineering from Jadavpur University, India in 
2004 and Ph.D. from IIEST, Shibpur, India in 
2018. Her research areas include Control System, 
image processing and soft computing techniques. 
 

 
 

https://doi.org/10.15864/ajac.21004
17




