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Abstract— The wheel chair model is designed for shifting the 

patients. It is used for handicapped person for moving from 

one place to another place. The wheelchair mobility is 

controlled different ways one is mechanical force given by 

manually and other one is electrically controlled wheelchair. 

Electrically controlled wheelchair operated by remote 

control. But paralyzed patients does not operates above types 

of wheelchair. Our project specially invented for paralyzed 

people. Tongue control wheelchair system is helpful for 

paralyzed person. In this project wheelchair is controlled by 

tongue movement of the patient. This system consists of 

magnetic sensors and a permanent magnet that is fixed in 

teeth and tongue of the patient. As a result of tongue 

movement the magnet creates magnetic field the Hall Effect 

sensor creates the voltage as a result of magnetic field. Also 

there is depth detection  and obstacle  detection was done 

through  the  infrared  sensor  and  ultrasonic sensor  within 

the wheel chair. The sensor output wirelessly transmitted to 

the microcontroller and the driver will control the wheelchair 

movement. 
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I. INTRODUCTION 

In general wheelchair used by people who are physically 

disabled person. The first wheel chair invented in the year 

1595 called as invalids chair was. Later in the year 1655 

Stephen Farfler built a self-propelling chair on a three wheel 

[1]. Later various types of wheel chair developed by many 

persons. In the year 1916, first motorized wheel chair was 

invented by British Engineers [2].Normal electronic wheel 

chairs are used by the patients having normal injury. The 

tongue controlled wheelchair is specialized for people 

paralyzed below the body. The Hall Effect sensor and a 

permanent magnet was placed inside the mouth. The 

permanent magnet was silver coated which is biocompatible 

inside the mouth. The magnet was placed on tongue 

permanently through piercing the tongue. By moving the 

tongue towards the right side the wheel chair moves towards 

the forward direction and when tongue towards the left side 

the wheel chair moves towards the reverse direction.  The 

Hall Effect sensor was fixed inside the teeth through 

orthodontic brace. By the microcontroller acts as RF 

transmitter which transmits the signal to control the 

wheelchair. The analog signal from the mouth was encoded 

in to a digital signal. 

The RF receiver which receives the signal from the 

mouth. The automatic control of the wheel chair by using the 

IR sensor and Ultrasonic sensor output from this system.  The 

depth detection obstacle detection was done through the 

infrared sensor and ultrasonic sensor. the set  of  instructions 

given  from  the  Hall  Effect sensor  and the  action  of  these 

Instructions  is already  loaded  into  the Microcontroller using 

Embedded C programming. The RF receiver  provides  the 

information  to  the  microcontroller (on  board  computer) 

from  RF  transmitter  and  the controller judges whether the 

instruction is forward movement or  inverse  movement based 

on  the  tongue  movement  and controls the direction. 

II. SYSTEM OVERVIEW 

The Hall Effect sensor and a permanent magnet was placed 

inside the mouth. The permanent magnet was silver coated 

which is biocompatible inside the mouth. The magnet was 

placed on tongue permanently through piercing the tongue. 

The microcontroller acts as RF transmitter   which transmits 

the signal to control the wheelchair. The analog signal from 

the mouth was encoded in to a digital signal. The RF receiver 

which receives the signal from the mouth. The 

microcontroller MSP430G2252 which converts the analog 

signals from the receiver into digital signal. Then it process 

the digital signal and controls the wheel chair movement. The 

obstacle detection was also done through the infrared sensor 

and ultrasonic sensor. Both the sensor was connected with the 

microcontroller. 

The wheel chair geared by a high torque DC motor. 

A. Microcontroller 

In the system microcontroller of MSP430G2252 of ultra-low 

power mixed signal microcontroller is used. It is a 16-Bit 

RISC architecture with on chip comparator for analog. The 

microcontroller provided with Serial On-board Programming 

and brownout detector. It is a low power consuming of 1.8 V 

to 3.6 V. The microcontroller having Up to 16 Touch-Sense 

Enabled I/O Pins .It provided with a universal serial 

communication interface and has a versatile analog 

comparator. MSP430G2252 has the 10-bit Analog to digital 

converter. It receive the analog signals and convert them into 

digital values then process the data for display and 

transmission to other system. 

B. Infrared Sensor 

The infrared sensor of GP2Y0A51 was used for convenient 

of short range distance of about 2cm to 15cm.The infrared 

sensor output was connected  to an Analog to digital 

convertor for the distance measurements and connected with 

a comparator for the threshold detection. The operating 

voltage of the sensor was about 4.5V to 5.5V or about 12mA. 

C. Ultrasonic Sensor 

The ultrasonic sensor HC-SR04 was used in this wheel chair 

system. The ultrasonic sensor was low power consuming and 

covers the distance of 2 cm to 400 cm. The ultrasonic sensor 

covers the angle 30 degree. The working current of ultrasonic 

sensor is 15mA. 
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Fig. 1: Block Diagram 

D. Hall Effect Sensor 

The Hall Effect sensor of A1321 type was used in the system. 

The operating voltage of the Hall Effect sensor was about 4V 

to 5.5V.The Hall Effect sensor was temperature stable and 

output of the Hall Effect sensor was connected to the 

microcontroller inside the teeth. The Hall Effect sensor 

having the robust electromagnetic magnetic compatibility 

(EMC) protection. 

E. Encoder and Decoder 

The system uses the HT12E Encoder and Decoder of HT12D 

type for the converting the analog signal from the Hall Effect 

sensor. Capable of encoding information that consists of N 

address bits and 12 N data bits. Each address/data input can 

be set to one of the two logic states. The decoders are a series 

of CMOS LSI for remote control application. 

III. CONCLUSION 

The system mostly focused on people seriously disabled due 

to motor neuron disease. The permanent magnet placed inside 

mouth was sometimes swallowed and cause irritation to the 

patient. By obstacle and depth detection   wheel chair system 

provides safety for the disabled patient. The future 

development in system which includes improvement in 

accuracy and efficient in the direction control. Through the 

autonomous navigation the system was improved, we also 

include GSM for transmit the information regularly to the 

care taker.  
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