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Abstract— The challenging problem faced by the paralyzed 

people is their independent mobility. They need an external 
help to perform their daily activities. The main objective of 

this project is to rehabilitate the disabled people who cannot 

perform their voluntary movement. The hardware 

implementation of the wheel chair will be a mobility aid for 

the patients who are extremely suffering from the 

quadriplegia. The wheel chair will work based on the head 

movement of the user. The recognized gestures are used to 

generate motion control commands to the controller so that 

it can control the motion of the wheel chair according to the 

users intention. Head movement is one of the natural 

gestures which can be easily tracked. The head movement is 

the gesture which can be performed by the quadriplegic 
patients whose body parts below the neck is paralyzed. So 

the head movement is possible for the patients. The 

wheelchair includes the accelerometer sensor which detects 

the movement of head and the controller will process the 

signal and will transmit to the wheel chair for its navigation. 

This is will offer a small relief to the patients who are 

tolerating from this condition. The wheel chair is 

implemented in a cost effective way which reduces the 

complexity in the design. It is intended to be used as a 

human-friendly interface for elderly and disabled people to 

operate wheelchair using their head gestures rather than 
their hands. This autonomous navigation ensures safety, 

flexibility, mobility, obstacle avoidance and an intelligent 

interface. 
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I. INTRODUCTION 

 
Fig. 1.1: Model Wheel Chair 

Now a days, many elderly and physically disabled people 

need wheelchairs to make their personal mobility easy so for 

them wheelchair is a suitable device. By using wheelchair 
they can move from one place to another effortlessly. By 

using standard wheelchairs, it requires another person’s help 

or by self-propelling. These problems can be overcome by 

using electric wheelchairs or joystick controlled wheelchair. 
Generally, Electric Wheelchairs cost ranges from 50000 and 

more.  

 
Fig. 1.2: Working Module 

This Head-motion controlled Wheelchair is way 

cheaper than Electric or Joystick controlled wheelchair 

available in market. The Head-motion Controlled 

Wheelchair is far better than conventional Wheelchairs. The 

conventional joystick wheelchair requires hand motion for 

controlling which are not suitable for physically 
handicapped peoples. But Head motion controlled 

wheelchair is suitable for those whose hands or fingers are 

paralyzed as it requires head motion. Rather than these, the 

head-motion controlled wheelchair is far cheaper than 

joystick wheelchairs. This paper investigates the research 

work of Head-motion controlled wheelchair for the user 

interaction. Gesture type, interface, technology used, user 

types, issues, problems, advantages and final result have 

been listed and described to give background of Wheel 

Chair based technology development. In this Wheel Chair, 

we use MPU6050 accelerometer for movement sensing. In 
this technology, we connect accelerometer to ear-set, which 

is connected to Arduino Nano. 

A. Objective 

 The accelerometer is controlled by the head tilt motion 

and is used to steer the wheelchair. Along with making 

the movement and control of the wheelchair easy for a 
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handicapped person we also try to give more 

independence to these people. 

 The switches are turned on in pairs, either high left and 
lower right, or lower left and high. 

II. REVIEW OF LITERATURE 

A. Head Motion Controlled Robotic Wheel Chair - 
International Journal of Emerging Technology  

The challenging problem faced by the paralyzed people is 

their independent mobility. They need an external help to 
perform their daily activities. The main objective of this 

project is to provide an automated system for disabled 

people. The wheel chair will work based on the head 

movement of the user. The recognized gestures are used to 

generate motion control commands to the controller so that 

it can control the motion of the wheel chair according to the 

user intention.  

The head movement is the gesture which can be 

performed by the quadriplegic patients whose body parts 

below the neck is paralyzed. So the head movement is 

possible for the patients. The wheelchair includes the 
accelerometer sensor which detects the movement of head 

and the controller will process the signal and will transmit to 

the wheel chair for its navigation. The wheel chair is 

implemented in a cost effective way which reduces the 

complexity in the design. It is intended to be used as a 

human-friendly interface for elderly and disabled people to 

operate wheelchair using their head gestures rather than 

their hands. 

This autonomous navigation ensures safety, 

flexibility, mobility, obstacle avoidance and an intelligent 

interface for the users. The mobility aid which will help to 

an extend for the challenged people for their locomotion. 
Usually these peoples are bedridden and difficult for their 

movements from their bed. It is very difficult to make them 

move from one place to another. The main reason behind the 

implementation of this project is to give a helping hand for 

the sufferings of the challenged people. They have no way 

to get rid of from the bed due to their lack of movements. 

Degeneration of nerve cells and muscle fibers can lead to 

the challenges. 

To defeat the challenges is the main objective of 

this project. By designing the wheelchair for the challenged 

people can reduce the sufferings of the patients to an extent. 
Powered wheelchairs play a vital role in bringing 

independence to the severely mobility– impaired and allow 

people to get on with their activities of daily living. Many 

people who suffer from mobility–impairments rely on 

powered wheelchairs to get out and about. 

B. Head Motion Controlled Wheel Chair using MEMS   

Traditional Wheelchairs though have certain limitations 

with the flexibility, heavy weight of the chair and limited 

functions. Tremendous developments have been made in the 

field of wheelchair technology. However, even these 

significant developments couldn’t aid the quadriplegics to 

navigate wheelchair independently. Medical devices 

designed to help the Paraplegic and Quadriplegic patients 

are very complicated, rarely available and expensive. We 

aim at designing a simple cost effective automatic 

wheelchair using MEMS technology for quadriplegics with 

head and neck mobility.  The MEMS sensor senses the 

change in direction of head and accordingly the signal is 
given to microcontroller.  

Depending on the direction of the Acceleration, 

microcontroller controls the wheel chair directions like 

LEFT, RIGHT, FRONT, and BACK with the aid of DC 

motors. According to a study conducted by Christopher & 

Dana Reeve Foundation, nearly every 1 person in 50 is 

suffering from paralysis due to damaging of nervous system. 

This figure approximates to 6 million people worldwide and 

has increased by 33 percent from previous estimation. 

Quadriplegics are persons who are not able to move their 

body except head [1].  

The reasons for such decreased motion possibilities 
can be different: stroke, arthritis, high blood pressure, 

degenerative diseases of bones and joints and cases of 

paralysis and birth defects. In this project we intend to 

construct a cost effective design to build wheel chair for 

quadriplegic people who find it difficult to move 

independently. Another significant requirement is that a 

wheelchair has to respond rapidly and operate efficiently to 

the commands of the user, independently of the method used 

for giving these commands. For human-machine interaction 

human motion recognition is also used. In this paper, a 

microcontroller system that enables standard electric 
wheelchair control by head motion is developed.  

The project describes a wheelchair for physically 

disabled people developed using head motion and MEMS 

motion sensor which is interfaced with DC motors. The 

prototype of the wheelchair is built using a PIC micro-

Controller, chosen for its low cost, in addition to its features 

of easy erasing and programming. Automation is the most 

often spelled term in the field of electronics. One among the 

technologies, which had greater developments, is the MEMS 

ACCELEROMETER SENSOR. 

These had greater importance than any other 

technologies due its user friendly nature. MEMS 
ACCELEROMETER SENSOR is a Micro Electro 

Mechanical Sensor can be used to effectively translate head 

movement into computer interpreted signals. For motion 

recognition the accelerometer data is calibrated and filtered. 

C. Wheelchair Control by Head Motion Using 

Accelerometer - International Journal of Electrical and 
Electronics Research 

The challenging problem faced by the paralyzed people is 

their independent mobility. They need an external help to 

perform their daily activities. Electric wheelchairs are 

designed to aid paraplegics. Unfortunately, these cannot be 

used by persons with higher degree of impairment, such as 

quadriplegics, i.e. persons that, due to age or illness, cannot 

move any of the body parts, except of the head. The main 

objective of this project is to provide an automated system 

for disabled people. The wheel chair will work based on the 

head movement of the user. The recognized gestures are 
used to generate motion control commands to the controller 

so that it can control the motion of the wheel chair according 

to the user intention. Design and development of Head 

motion controlled wheelchair has been achieved using 

accelerometer sensors and PIC microcontroller. 
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The system is implemented practically and works well. The 

ACCELEROMETER senses the change in direction of head 

and accordingly the signal is given to microcontroller. 
Depending on the direction of the Acceleration, 

microcontroller controls the wheel chair directions like 

LEFT, RIGHT, FRONT, and BACK with the aid of DC 

motors. Quadriplegics are persons who are not able to use 

any of the extremities. The reasons for such decreased 

motion possibilities can be different: stroke, arthritis, high 

blood pressure, degenerative diseases of bones and joints 

and cases of paralysis and birth defects. Also, quadriplegia 

appears as a consequence of accidents or age. 

The patients with such severe disabilities are not 

able to perform their everyday actions, such as: feeding, 

toilette usage and movement through space. Depending on 
the severity of the disability, a patient can retain freedom of 

movement to a certain level by using different medical 

devices [1]. Mobility has become very important for a good 

quality of life. Designing a system with independent 

mobility for such disabled people is our aim in this project. 

This system is an automatic head tilt movement controlled 

wheelchair that could operate in any direction using head 

movements, i.e. Forward, Backward, Left and Right. It stops 

when the person does not tilt his head in any direction. In 

this paper, a microcontroller system that enables standard 

electric wheelchair control by head motion is developed. 
The project describes a wheelchair for physically disabled 

people developed using head motion and accelerometer 

sensor which is interfaced with DC motors.  

The prototype of the wheelchair is built using a PIC 

micro-Controller, chosen for its low cost, in addition to its 

features of easy erasing and programming. 

ACCELEROMETER SENSOR is a Micro Electro 

Mechanical Sensor can be used to effectively translate head 

movement into computer interpreted signals. For motion 

recognition the accelerometer data is calibrated and filtered. 

The accelerometers can measure the magnitude and 

direction of gravity in addition to movement induced 
acceleration. This project utilizes two DC Motors. The DC 

motor generates torque directly from DC power supplied to 

the motor by using internal commutation, stationary 

permanent magnets, and rotating electrical magnets, battery. 

The Microcontroller is programmed with the help of 

embedded C instructions 

III. PROPOSED METHOD 

The Wheelchair operates with head or hand movement, 

taking motion as an input signal for the movement of 

wheelchair in a particular direction. An Accelerometer 

(Motion Sensor) is used to track these motions. This sensor 

is fitted to cap on head. The variations of the sensor are 

trapped and those signals are fed as inputs to the 

microcontroller. Now based on these variations the micro-

controller is programmed to take decisions which in turn 

control the movement of wheelchair. 

 When person tilt his head in forward direction, chair 

will move in forward direction.  

 If person tilt his head in backward direction above, 

chair will move in backward direction. 

 If person tilt his head in left direction above, chair will 

move in left direction.  

 If person tilt his head in right direction above, chair will 
move in right direction. 

 
Fig. 1.3: Proposed Block Diagram 

A. Advantages: 

 User Friendly  

 Helpful for the paralysis stroke people who don’t have 

much stamina in the hands.  

 Reduces the human activity.  

 Reduces the physical strain.  

 Spontaneous output 

IV. REQUIREMENT 

A. Software Requirement: 

 Embedded ‘C’  , Ride to write code 

 ISP to burn the chip, Arduino compiler. 

B. Hardware requirement:  

 Microcontroller, Relay 

 Keypad, Battery 

 Regulator, Capacitors 

 Diodes  , Potential transformer 

 Adxl 335 

V. SOFTWARE ANALYSIS 

A. Proteus Design 

The Proteus Design Suite is a proprietary software tool suite 

used primarily for electronic design automation. The 

software is used mainly by electronic design engineers and 

technicians to create schematics and electronic prints for 

manufacturing printed circuit boards.It was developed 

in Yorkshire, England by Lab center Electronics Ltd and is 

available in English, French, Spanish and Chinese 

languages. 

B. PCB Design 

The PCB Layout module is automatically given connectivity 

information in the form of a netlist from the schematic 

capture module. It applies this information, together with the 

user specified design rules and various design automation 

tools, to assist with error free board design. PCB's of up to 

16 copper layers can be produced with design size limited 
by product configuration.The programs of the 

microcontroller have been written in Embedded C language 

and were compiled using CODE VISION AVR, a compiler 

https://en.wikipedia.org/wiki/Electronic_design_automation
https://en.wikipedia.org/wiki/Design_engineer
https://en.wikipedia.org/wiki/Schematic
https://en.wikipedia.org/wiki/Printed_circuit_board
https://en.wikipedia.org/wiki/Yorkshire
https://en.wikipedia.org/wiki/Netlist
https://en.wikipedia.org/wiki/Design_rule_checking
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used for microcontroller programming. The communication 

between PC and the microcontroller was established MAX 

232 standard and those programs were also done in C 
language. The following programs are used at various stages 

for the mentioned functions. Serial communication in this 

program, the various special function registers of the 

microcontroller are set such that they can send and receive 

data from the PC. This program uses the serial library to 

communicate with the ports. 

C. AVR Compiler 

The C programming language is a general-purpose, 

programming language that provides code efficiency, 

elements of structured programming, and a rich set of 

operators. C is not a big language and is not designed for 

any one particular area of application. Its generality 

combined with its absence of restrictions, makes C a 

convenient and effective programming solution for a wide 

variety of software tasks. Many applications can be solved 

more easily and efficiently with C than with other more 

specialized languages. 
The AVR Optimizing C Compiler is a complete 

implementation of the American National Standards 

Institute (ANSI) standard for the C language. Arduino is not 

a universal C compiler adapted for the Atmega 328 target. It 

is a ground-up implementation dedicated to generating 

extremely fast and compact code for the Atmega 328 

microprocessor. Arduino provides you the flexibility of 

programming in C and the code efficiency and speed of 

assembly language. Since arduinois a cross compiler, some 

aspects of the C programming language and standard 

libraries are altered or enhanced to address the peculiarities 

of an embedded target processor. 

D. Embedded C 

Micro controller program is written in Embedded C 

Language and It Is Compile and Converter D into Hex File 

Using Code vision Software. The hex file is loaded into the 

micro controller for performing the operation 

E. Power Supply Unit 

The present chapter introduces the operation of power 

supply circuits built using filters, rectifiers, and then voltage 

regulators Starting with an AC voltage a steady DC voltage 

is obtained by rectifying the AC voltage then filtering to a 

DC level, and finally, regulating to obtain a desired fixed 
DC voltage. The regulation is usually obtained from an IC 

voltage regulator unit, which takes a DC voltage and 

provides a somewhat lower DC voltage, which remains the 

same even if the input DC voltage varies, or the output load 

connected to the DC voltage changes. 

 
Fig. 1.4: Diagrams for Power Supply 

F. ATMEL 328 

The high-performance, low-power Atmel 8-bit AVR RISC-

based microcontroller combines 16KB ISP flash memory, 

1KB SRAM, 512B EEPROM, an 8-channel/10-bit A/D 

converter (TQFP and QFN/MLF), and debug WIRE for on-
chip debugging. The device supports a throughput of 20 

MIPS at 20 MHz and operates between 2.7-5.5 volts. By 

executing powerful instructions in a single clock cycle, the 

device achieves throughputs approaching 1 MIPS per MHz, 

balancing power consumption and processing speed. 

1) Features 

 130 Powerful Instructions – Most Single-clock Cycle 

Execution 

 32 × 8 General Purpose Working Registers 

 Fully Static Operation 

 Up to 16MIPS Throughput at 16MHz 

 On-chip 2-cycle Multiplier 

 Power-on Reset and Programmable Brownout 

Detection 

 Internal Calibrated RC Oscillator 

 External and Internal Interrupt Sources 

 Five Sleep Modes: Idle, ADC Noise Reduction, Power-

save, Power-down, and Standby 

 23 Programmable I/O Lines 

 28-lead PDIP, 32-lead TQFP, and 32-pad QFN/MLF 

G. AVR Architectural Overview 

 
Fig. 1.5: AVR ARCHITECTURAL OVERVIEW 
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In order to maximize performance and parallelism, the AVR 

uses a Harvard architecture – with separate memories and 

buses for program and data. Instructions in the program 
memory are executed with a single level pipelining. While 

one instruction is being executed, the next instruction is pre-

fetched from the program memory. This concept enables 

instructions to be executed in every clock cycle. The 

program memory is In-System Reprogrammable Flash 

memory. The ALU supports arithmetic and logic operations 

between registers or between a constant and a register. 

Single register operations can also be executed in the ALU. 

After an arithmetic operation, the Status Register is updated 

to reflect information about the result of the operation. 

Program flow is provided by conditional and unconditional 

jump and call instructions, able to directly address the whole 
address space. Most AVR instructions have a single 16-bit 

word format.  

Every program memory address contains a 16-bit 

or 32-bit instruction. Program Flash memory space is 

divided in two sections, the Boot Program section and the 

Application Program section. Both sections have dedicated 

Lock bits for write and read/write protection. The SPM 

instruction that writes into the Application Flash memory 

section must reside in the Boot Program section. The 

memory spaces in the AVR architecture are all linear and 

regular memory maps. A flexible interrupt module has its 
control registers in the I/O space with an additional Global 

Interrupt Enable bit in the Status Register.  

All interrupts have a separate Interrupt Vector in 

the Interrupt Vector table. The lower the Interrupt Vector 

address, the higher the priority. The I/O memory space 

contains 64 addresses for CPU peripheral functions as 

Control Registers, SPI, and other I/O functions. The I/O 

Memory can be accessed directly, or as the Data Space 

locations following those of the Register File, 0x20 - 0x5F. 

In addition, the ATmega48/88/328 has Extended I/O space 

from 0x60 - 0xFF in SRAM where only the ST/STS/STD 

and LD/LDS/LDD instructions can be used. 

VI. EXECUTION OF SECOND PHASE  

The main execution of the 2 phase deals with hardware and 

software implementations. They should be maintained in the 

proper condition because the coding factor which is the 

main thing should be imbuilted. 

A. Hardware Implementation 

The purpose of the hardware implementation is to give some 

common platform to the disabled and blind people’s .The 

design of the wheel chair was mainly built for disabled 

peoples. By using the accelometer we can rotate our head in 

any direction.it can be divided into three axis x,y,z.The 

microcontroller which only used for reading purpose and 

relay which is used for to control the speed of the motor 
which it is maintained in 5v.And the relay motor which are 

maintained in the 2v  

B. Software Implementation 

This can be done with the help of embedded c coding in the 

‘code mission AWR’ .and these code will be specially done 

in the ISP tool and the IC tool and finally it is stored in the 
board. And the board which is used to control the total 

system in the chair and it should have the proper coding 

should be imbuilted.  

VII. CONCLUSION 

In the race of man versus machine head motion controlled 

system comes as an example of companionship of man and 

machine. In this paper a technique of head motion 

recognition is used to enable wheelchair control for 

quadriplegics. To avoid physical hardship an accelerometer 

is used due to which the slight movement of head turns the 

wheelchair into the desired direction. It is designed to be 

characterized by low price and higher reliability .In the race 
of man versus machine, head motion controlled system 

comes as an example of companionship of man and 

machine. In this paper a technique of head motion 

recognition is used to enable wheelchair control for 

quadriplegics. This system gives independent movement and 

a psychological advantage of being independent. To avoid 

physical hardship an accelerometer is used due to which the 

slight movement of head turns the wheelchair into the 

desired direction. Some training is essential to use the 

accelerometer as its quite sensitive but in the end there could 

not be a better use of technology for an individual who is 
deprived of the same physical strength. A prototype of this 

system is experimentally tested. A larger number of errors 

appeared when the user makes free head motions which can 

be reduced to a certain extent using an enable switch. It is 

designed to be characterized by low price and higher 

reliability. 
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