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Abstract - A prototype of intelligent accident free wheel chair was designed that can be controlled by tilting android phone. 
This will be helpful for elderly or handicapped people who are having walking difficulties. Tilt of android phone was given 
as input to the micro controller. Depending on the movement of android phone the microcontroller controls the motor 
connected to the wheels. Ultra sound sensors are used to avoid the collision with neighboring objects. 
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I. INTRODUCTION 
 
 Improved wheelchair mobility can play an important 
role by increasing the independence of disabled 
persons. Electrically powered wheelchairs reduce the 
manpower and help the disabled one to move without 
much effort. Manually propagated wheelchairs cannot 
be used for everyone because they have the disability 
with hands, they can't propagate the manual 
wheelchairs. According to the national center for 
health statistics, the impairment will be due to 
vascular diseases, Parkinson's diseases, Multiple 
sclerosis, Arthritis, Rheumatism, Fracture of a femur, 
Paralysis or palsy due to stroke or other diseases, 
Then the absence of major extremities, Impairment of 
limbs, back or trunk.  
 
An electric wheelchair may travel about 15 miles on a 
single charge on a smooth terrain. Maximum speed is 
dependent on the motor package and can be up to 5 
miles per hour. Some wheelchairs are of a high-
performance type and reach speeds of 7 miles per 
hour. The frequently used type of wheelchairs is an 
armrest mounted, hand operated joystick, a sip and 
puff controller and a tongue operated switch 
controller. The proposed system the wheelchair is 
operated using mobile phone application. The phone 
is connected to the wheelchair using Bluetooth 
device. According to the tilt of android phone, the 
patient can move the wheelchair. To make the 
wheelchair accident free an obstacle detection system 
is developed, using six ultrasound sensors. Wall 
following algorithm is the principle of obstacle 
avoidance system.. 

 
II. LITERATURE REVIEW  
 
As the technology was improved new type of wheel 
chairs are introduced. Accelerometer module is 
placed like a cap in patients head, and according to 
the movement of the cap, the wheel chair moves. 
Using voice recognition system patients can give 
commands and move their wheel chairs. Movements 
of chin also tapped and used for moving the wheel 
chair. Using DTMF module the wheel chair can be 

operated using the keypads of a phone. Later smart 
phones captured world's attention then it is used to 
control wheel chair.    
 
Several researchers had proposed applications to use 
android phone to operate wheel chair. One is using 
the touch pad keys, to change the direction of the 
wheel chair.  But the problem of this system is sweat 
or moist fingers can cause signal disruption.  Another 
type is using the voice commands to move the wheel 
chair. Noise can make the voice commands wrong. 
So this method is also not satisfactory. Our proposed 
system is the wheel chair is operated using the tilt of 
android phone. A collision avoidance system is also 
designed to make the wheel chair accident free.  
 
III. DESIGN 
 
Iterative waterfall model is used to develop the 
proposed system. The total project is divided in to 
three. Phase one is to create a prototype wheelchair 
that is controlled by android phone. Second phase 
handles with the obstacle avoidance system. And the 
third one is speed regulation.  
 
IV. SYSTEM ARCHITECTURE 
 
The android application contains the functionality to 
control the wheel chair by handling the movement of 
the wheel chair.  The android application is connected 
to the navigation system through blue tooth adapter. 
Most Android-powered devices have built-in sensors 
that measure motion, orientation, and various 
environmental conditions. These sensors are capable 
of providing raw data with high precision and 
accuracy. This data is transmitted to the micro 
controller Arduino MEGA 2560 through Bluetooth 
HC 05. Data from obstacle sensors and speed 
regulation module is also connected to the navigation 
system. The navigation system processes the data and 
according to that commands of navigation system, the 
motor controller controls the movement of motors. 
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Fig.1. system architecture 
 
V. ALGORITHM 
 
1. Switch on Bluetooth of phone and switch on the 

hardware connected to the wheel chair 
2. If the key is correct pair both the device 

otherwise password has to enter again 
3. Tap phone to start the wheel chair 
4. If the phone is tilted forward then all the motors 

supplied with 12V in forwarding direction for 
linear movement 

5. If the phone is tilted backward then all the 
motors supplied with 12 V in backward for linear 
movement 

6. If the phone is tilt in right direction then the right 
dc motor stops and the left dc motor moves in 
left direction 

7. If the phone is tilt in left direction then the left 
motor stops and the right motor moves in right 
direction 

8. If the phone moves forward and reaches the edge 
of the wall and there is no instruction from a 
phone, it checks the sensors on the hand sides, if 
the value of two sensors in the same direction is 
equal, then the wheel chair moves in that 
direction.  

9. Wheel chair moves according to the tilt of phone 
if the direction needs to be changed.  

10. Tap the phone to stop the motor. 
 
VI. MOBILE APPLICATION FOR WHEEL 
CHAIR 
 
Android application is created in android studio 
platform. The user interface contains only to buttons 
start/stop.  There will be a notification coming when 
the application is getting opened. This is to switch on 
the Bluetooth device. After that, the phone can be 
moved in the forward direction. At that time the 
accelerometer in phone detects the values of 
coordinates in XYZ plane. According to the signs of 
coordinates, the plane is detected. If it is tilted 

forward then character ‘f' is generated and send to 
wheelchair module through Bluetooth. Bluetooth HC 
05 is used in the wheel chair, which transfers the 
character into the processor.  According to the 
character send the processor produces the following 
outputs in the table 1.   

 
The motor is connected in an h-bridge circuit. So 
according to the processor inputs, the outputs of 
motor controller ic will be described in table 2. 
 
0 0 0 1 Motor moves right 
0 1 0 0 Motor moves left 
0 0 0 0 Motor stops 
0 1 0 1 Motor  moves forward 
1 0 1 0 Motor moves backward, 

 

 
Fig.3. H-bridge circuit 

 
The h-bridge connection is shown in the figure. 
Bipolar dc motors are used. So they can run in both 
clockwise and anti-clockwise directions. Motor 
controller ic L293D is used to altering the direction of 
motors. If both the motors run in the clockwise 
direction, wheel chair moves forward. If both motors 
are working in reverse direction. The motor will 
move in the backward direction. They choose the 
direction right or left if the motor in that direction 
works and other stops.  
 
VII. OBSATACLE AVOIDANCE SYSTEM 
 
For obstacle avoidance wall following method is 
adapted. 6 sensors are placed on the wheel chair. One 
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is installed on the left front, and then right front and 
other two are on the left and right-hand sides. The 
safest distance from the wall is taken as 15cm in the 
case of a prototype. When the wheel chair follows the 
wall and reaches the edge of the wall, it should turn in 
to right or left. Then it checks the sensor D3, D5, and 
D4, D6. If D3=D5, Then the wheel chair moves to 
left if the command from a phone is not interrupted 
its movement.  And if D4=D6, Then the wheel chair 
moves to the right. But if the command from a phone 
is to take another direction, it will obey. 

 
Fig.3. forward to the targeted area 

 
CONCLUSION 
 
The android based intelligent wheel chair can be very 
helpful to people with disabilities. The can live an 
independent life with the help of their smart phones. 
They are economical and easy to handle compare to 
other systems. Obstacle avoidance system makes 
wheel chair intelligent to make its path by avoiding 
obstacles. Wall following method helps people in 
hospitals to reach their room.  
 
FUTURE SCOPE 
 
Android phone can be used to transfer, details of 
patient, to doctor. By modifying the mobile 
application, emergency buttons, maps, medicine alert, 
call doctor etc can be added, which makes patient’s 
life easier. 
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