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Abstract:- A powered wheel chair is a mobility-aided device 

for persons with moderate/severe physical disabilities or 

chronic diseases as well as the elderly. In order to take care 

for different disabilities, various kinds of interfaces have been 

developed for powered wheelchair control; such as joystick 

control, head control and sip-puff control. Many people with 

disabilities do not have the ability to control powered wheel 

chair using the above mentioned interfaces. The proposed 

model is a possible alternative. In this paper, we use four 

modes to control powered wheel chair. The four modes are 

eye tracking mode, touch sensing mode, keypad sensing mode 

and normal mode. 

  

General Terms:- Hough circles algorithm, pull down logic.   

 

1. INTRODUCTION 

 

The ability to move is most important to all the persons. 

Physically disabled person and elderly person are unable to 

move without the help of other person. So we designed a 

prototype wheel chair that is controlled by the eye 

movement of the user, keypad input by the user, touch 

screen input from the user and the last by physical help. 

This is achieved by using different modes, this helps to 

reduce the stress of the user from using the only one mode, 

it can be used by most of disabled person.     

 

2. PROBLEM STATEMENT 

 

To develop a wheel chair controlled by eye movement of 

the user, touch screen input from the user, keypad from the 

user and using physical strength of the user to move in any 

desirable direction. 

 

3. PROPOSED METHODOLOGY 

3.1 System overview 

The overview of the system is as shown in the figure 9 and 

figure 10. The figure 9 shows that the raspberry pi 3 board 

is the center processor of the block it receives the 

information from the pi camera, keypad, mode switch and 

process the signal and send the corresponding result to the 

HT12E and transmitter block, where it transmits the 

command to the receiver mounted on the prototype wheel 

chair. The figure 10 shows that the arduino is the main 

block. The HT12D and receiver block receives the 

transmitted code and pass the signal to the arduino block. 

The signal from the ultra sonic detector and touch screen is 

passed to the arduino, where the signal is processed and 

corresponding code is generated and sent to motor driver to 

move the motors. 

3.2 Description of the components 

The components used in the proposed system are USB 

camera, Raspberry pi 3, arduino, keypad, touchpad, 

HT12E, HT12D, toggle switch, motors and motor drivers.  

3.2.1 Pi camera 

It is used to capture an image of an eye movement of the 

user. It is a 5 mega pixel fixed-focus camera that supports 

1080p30, 720p60 and VGA90 video modes, as well as 

stills capture. It attaches via a 15cm ribbon cable to the CSI 

port on the Raspberry Pi. It can be accessed through the 

MMAL and V4L APIs, and there are numerous third-party 

libraries built for it, including the Pi camera Python library. 

 
Fig 1: Pi camera 

3.2.2 Raspberry Pi 3 

It is used to process the camera input, keypad input from 

the user. The processed signal is sent to the HT12E and 

transmitter to transmit the signal. The Raspberry Pi is a 

credit-card-sized single-board computer developed in the 

UK by the Raspberry Pi Foundation. The Raspberry Pi has 

a Broadcom BCM2837 system on a chip (SoC), which 

includes an ARM Cortex-A53 1.2 GHz 64-bit quad-core 

processor, Video Core IV GPU, and was originally shipped 

with 1 megabytes of RAM. 
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Fig 2: Raspberry Pi 3 

3.2.3  Arduino  

It is used to interface with the touch screen and process the 

signal and generate the corresponding code to move the 

wheel chair and send it to the motor driver. 

 
Fig 3: Arduino 

3.2.4 Keypad 

It is used to receive the input from the user to move the 

wheel chair in the desired direction and pass the signal to 

the raspberry pi. 

3.2.5 Touch screen 

It is used to receive the input from the user to move the 

wheel chair in the desired direction and pass the signal to 

the arduino. 

3.2.6 Toggle switch 

It is used to switch the modes. There are four modes 

available they are eye movement mode, touch screen mode, 

keypad mode and normal mode. 

3.2.7 Ultra sonic sensor 

It is used to detect the obstacle that is present at the range 

of 10 cm. When it detects the obstacle it sends a signal to 

ardunio to stop the wheel chair. 

 
Fig 7: Ultra sonic sensor  

3.2.8 Motors  

It is used to move the wheel chair depending on the signal 

sent by the motor driver. 

 
Fig 8: Motors  

3.3 Working 

The mode switch is used to switch the modes from one to 

other. The modes are as shown in the table 1. 

 

Table 1. Table shows the modes 

SW1 SW2 MODE System operating 

0 0 0  Normal operation 

0 1 1  Eye recognition system 

1 0 2  Remote interfacing system 

1 1 3  Touch sensing system 

 

The mode switch is connected to the raspberry pi , where 

the processing takes place and the modes is selected. The 

working of the modes is explained below: 

 

3.3.1  Mode 0 

This mode is normal mode. It is selected when the mode 

switch is set to 00. The raspberry pi generates a stop code, 

so that the wheel chair is not moved automatically. It can 

be move manually only.   

3.3.2 Mode 1 

This mode is eye movement mode. It is selected when the 

mode switch is 01. The eye image of the user is captured 

and sent to the raspberry pi for further processing. The 

center of the pupil is detected by using hough circles 

algorithm. Which gives the centre coordinates of the pupil. 

Depending on the coordinates the code to move the wheel 

chair is generated. 

. 
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3.3.3 Mode 2 

This mode is keypad mode. It is selected when the mode 

switch is 10. The key press is detected using the pull down 

logic. When a key is pressed there a active low signal 

generated at the pins. Depending on the key pressed the 

code to move the wheel chair is generated. 

3.3.4 Mode 4 

This mode is touch screen mode. It is selected when the 

mode switch is 11. The user command through touch is 

detected. The corresponding code to move the wheel chair 

is generated.  

. 

 
Fig 9: Block diagram representation at raspberry pi part 

 

 
Fig 10: Block diagram representation at arduino part 

 

 

 

4. RESULTS 

The images of the corresponding input and its output 

images are as shown below: 
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Fig 11: mode 0(normal mode) 

 

 
Fig 12: No movement  

 

 
Fig 13: Mode 1(eye movement mode) 

 

 
Fig 14: pupil position to stop 

 

 
Fig 15: pupil position to turn right 

 
                            Fig 16: pupil position to turn left 

 
Fig 17: pupil position to move forward 

 

 
 

Fig 18: pupil position to move reverse 
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Fig 19: mode 2(keypad mode) 

 
Fig 20: key to move forward 

 
Fig 21: key to turn left 

 

 
 

Fig 22: key to move reverse  

 
Fig 23: key to turn right 

 
Fig 24: mode 3(touch screen mode) 

 
Fig 25: wheel chair moving forward 

 
Fig 25: wheel chair turning right 

 

 
Fig 25: wheel chair turning left 
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5. CONCULUSION 

 

The prototype wheel chair responded to the command and 

moved in the desired direction. All the mode are working 

properly as per requirement.  
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