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Abstract— The elementary idea behind the project is to improve the lifestyle of physically challenged individuals to a great 
extent. Various specialized control systems have been developed, and still are developing, for people with various disorders and 
disabilities. The newer systems are turning out to be quite effective in replacing the old traditional systems. 
Our project is a unique investigation into the possibilities of helping the impaired to navigate in a mobile chair –  
A RoboChair. Though needs of many physically challenged individuals with disabilities can be   satisfied   with   
traditional   manual   &   powered wheelchairs, a segment of this community finds it difficult or impossible to use 
such wheelchairs independently. Our goal is to design and develop a system that allows the user to robustly 
interact with the wheelchair at different levels of control & sensing. This wheelchair can operate in different modes 
such as manual joystick control, android app control, gesture control voice control and eye control etc. according 
to the user’s choice. The amount of work that the rider chooses to do and how much control is taken by the 
chair is decided by the rider and his/her care. Plus, obstacles in the way can be detected by the RoboChair and it 
will stop automatically. The RoboChair also has a health monitoring system which will constantly monitor the 
health of the patient using various sensors like heart rate, blood pressure and glucose and report the care-taker 
and create a log of data on the cloud. Taking advantages of technological evolution, this project helps in order to 
increase the quality of life for disabled people and facilitate their integration into the working world. 
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I. INTRODUCTION 

 
To   date,   assistive   technology   is   being   a   more 

important area where robotic devices can be used to 
strengthen the residual abilities of individuals with motor 
disabilities or to substitute their missing functions thus 
helping them to increase their level of independence, at 
least for accomplishing their everyday activities. A 
powered wheelchair proves to be a great assistive aid for 
the physically disabled or aged people. These wheelchairs 
can also be used for monitoring the health of patients. 
Our project aims at designing a smart wheelchair 
RoboChair which will operate in various modes such as 
control based on eye tracking, hand gesture, head 
movements, voice and manual operation. The RoboChair 
has a health monitoring system for the driving person. 
This system helps in keeping the record of blood pressure, 
glucose level, heart rate, body temperature and breathing 
of the person controlling the wheelchair. 

 
 
 

II. OVERVIEW OF THE ROBOCHAIR 
 

The RoboChair is a powered wheelchair which can 
be controlled with the help of various modes like 

1) Manual Joystick controlled – Controlling the 
wheelchair using Sony Play Station II remote. 

2)   Android   app   user   interface   controlled   – 
Switching between the operating modes and 
control over Bluetooth using an android 
application. 

3) Movement/Motion control – Controlling the 
wheelchair using inbuilt accelerometer of a 
smart phone. 

4) Voice controlled – Controlling the wheelchair 
over voice commands of the user. 

5) Eye Tracking/Pet following – Controlling the 
motion of the wheelchair based on the 
movement of the pupil/object. 

 
Integrating  these  5  modes  will  give  a  perfectly 

flexible and user friendly RoboChair. 
 

Additional Features: 
1)  Health  monitoring  and  reporting  –  Various 

health sensors will keep monitoring the health 
parameters and will send the data to an 
authorized person. 

2) Location Access – GPS will keep track of 
location which will be sent via GSM to 
concerned person. 

3)  Object  detection  and  avoidance  –  Infrared 
sensors on all the sides of the RoboChair will 
avoid   any   collision   with   the   obstacle   in 
between. 
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4)   8   axis   Locomotion   Design   with   smooth 
movement using Motor Driver and PWM control 

 
The user interface in Fig.(1) shows the different 

operating modes of the wheelchair. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure.1.User Interface of the console in the 
application 

 
The user interface is made simple so that it is possible 
for people of any age group to operate it easily. The 
RoboChair can be operated with the help of a joystick. 
A spectacle mounted camera will track eye movement 
and control a wheelchair to go forward, stop, left or 
right. 

The RoboChair has an additional feature of 
informing the care-taker of the person driving the 
wheelchair by using a GSM and GPS module. The 
unexpected results of the health monitoring sensors 
viz., air flow sensor (breathing), body temperature 
sensor, blood pressure sensor, heart rate sensor and 
glucometer are reported immediately through wifi 
module. Also the location of the RoboChair is sent 
with the help of Global Positioning System (GPS) and 
GSM to the care-taker. 

The navigation of the wheelchair is assisted by the 
ultrasonic  sensors  which  detect  obstacles  near  the 
chair and avoids collision with them. PWM will assist 
in controlling its speed. The RoboChair has a tracking 
system which integrates GSM modem and Google 
maps. The GSM modem at the control centre will 
receive the coordinates through Short Message Service 
(SMS)  and  updates  the  main  database.  The 
information then will be accessed by the website and 
the position of the vehicle will be displayed through 
the Google Maps application. 

 
A. BLOCK DIAGRAM OF THE WHOLE SYSTEM: 

Figure.2  shows  the  block  diagram  of  the  desired system. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure.2.Block Diagram 
 
B.RESULTS OBTAINED: 
 

1. Interfacing of accelerometer, ultrasonic sensors, 
IR sensors and joystick using Atmel AVR Atmega 
microcontroller. 

2. Positioning IR arrays and ultrasonic sensors for 
obstacle avoidance 

3. 8-axis locomotion using Omni wheels with the 
selection of PMDC motors with necessary and 
sufficient requirements such as torque, power 
rating, rpm, etc. 

4. Chassis with motors and wheels considering the 
weight factor will look as follows: 

 
 

 
 

Figure.3 Chassis with weight consideration 
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5.   The system interfaced with all the modules of the 
RoboChair (Prototype). 

 
 

 
 

Figure.4 Fully Functional Prototype of RoboChair 
 
 

6. Continuous Data Reporting of Sensors on cloud using 
GPRS 

 

 
 

Figure.5 Data logging 
 

III. IMPACTS 
 

The RoboChair is still in the early stages, but 
innovations in the same will have a great impact on 
wheelchair users. The chair will have following 
impact: 

•  Increases  the  ability  of  disabled  people  to  live 
independently - to enjoy the same choice, control and 
freedom as any other. 

•  Despite   long   history   of   research   in   automated 
wheelchairs, very few are in the market and none yet 
in India. Thus production of RoboChair in bulk will 
be a great renaissance in the Indian Robotic Industry. 

•  Eye tracking could be used in vehicles to alert drivers 
who are about to fall asleep. 

 
 

 
• Gestures are destined to play increasingly important role      
in human computer interaction in future. 
•  The proposed RoboChair will be ready to operate 

indoors.  More  research  can  be  done  to  operate  it 
outdoors as well. 

•  RoboChair     will     remain     fertile     ground     for 
technological research for many years to come. 

 
 

III. CONCLUSIONS 

 
The RoboChair helps the people with disabilities lead 

their life in an uncomplicated way. It provides increased 
mobility and maneuverability of the disabled people due 
to clever integration of the modern technology. It will 
increase number of disabled people in employment 
because of its flexibility and health safety provision. 
Through childcare, it will enable the families to care for 
their physically challenged children effectively and 
remain socially and economically included. 

The RoboChair will prove to be revolutionary in a 
disabled one’s life which could make him independent 
and can provide extreme ease in his life. 
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