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Abstract— This project aims at the designing of a MEMS 

accelerometer based human computer interface for limb 

disabled. Today we are living in an Information Age, where 

everyone wants to access the information on their fingertips. 

Thus, networking and communication are the two important 

aspects of every one’s life. People who have limited control 

over limbs find it difficult to interact with the computer.  The 

proposed system uses MEMS accelerometer to detect the 

user’s head movement in order to direct the mouse 

movement on computer screen. Clicking of mouse is 

activated by detecting complete eye blinking using a eye 

blink sensor. Here the user will not have any physical 

interaction while operating their computer system. Thus, this 

system assists people with limb disabilities to live an 

independent professional life. 
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I. INTRODUCTION 

In the era of new millennium, it is our concern that 

individuals with disabilities do not become technological 

orphans in the areas of electronics and computers. Even 

though there are many user computer interfaces like 

joystick, track ball etc….most of the computer application 

uses mouse and keyboard as the standard device. Both are 

designed considering able people in mind. That is, they 

demand physical contact. As a result people with disabilities 

often encounter several obstacles when using computers. 

Therefore, it is necessary to invent a simple wireless mouse 

system for people with disabilities to operate their 

computers. The aim of this project is to design an interface 

system that would allow a limb disabled user to interact with 

a computer with almost full functional capability. This 

model uses MEMS accelerometer to detect the users head 

movement in order to direct mouse position on the monitor. 

When the user moves his head in a tri-axis, the 

microcontroller reads the motion and based on the readings 

the mouse cursor will move over the PC screen. Also 

clicking events are generated by detecting complete eye 

blinking as a selection mechanism. For this purpose an eye 

blink sensor is used. Each  blink of the eye is detected by an 

inftared sensor and the sensitivity can be adjusted to the 

user’s need. According to the ouput of the eye blink sensor 

the controller transmit signals via zigbee to intiate the 

clicking operation on the computer.  The proposed system 

assists people with disabilities to live an independent life. 

There are many reasons for people with disabilities to 

operate a computer. For instance, they need to acquire new 

knowledge and communicate with the outside world through 

the Internet. In addition, they need to work at home, enjoy 

leisure activities, and manage many other things, such as 

home shopping and internet banking. 

II. LITERATURE SURVEY 

1) The research on wireless human-computer interface 

system focuses on a tilt sensor controlled computer 

mouse. The tilt sensors or inclinometers detect the angle 

between a sensing axis and a reference vector such as 

gravity or the earth’s magnetic field. The system uses 

MEMS accelerometers to detect the user’s head tilt in 

order to direct mouse movement on the computer 

screen. Clicking of the mouse is activated by the user’s 

eye-brow movement through a sensor. Voice 

recognition section is also present in the head section to 

identify the small letters which are pronounced by the 

paralyzed user. The tilt sensors can sense the operator’s 

head motion up, down, left, and right, etc. Accordingly, 

the cursor direction can be determined. 

2) The concept of Human-Computer Interaction 

/Interfacing (HCI) was automatically represented with 

the emerging of computer, or more generally machine, 

itself. The reason, in fact, is clear: most sophisticated 

machines are worthless unless they can be used 

properly by men. This basic argument simply presents 

the main terms that should be considered in the design 

of HCI: functionality and usability. Why a system is 

actually designed can ultimately be defined by what the 

system can do that is how the functions of a system can 

help towards the achievement of the purpose of the 

system. Functionality of a system is defined by the set 

of actions or services that it provides to its users. 

However, the value of functionality is visible only when 

it becomes possible to be efficiently utilized by the user. 

Usability of a system with a certain functionality is the 

range and degree by which the system can be used 

efficiently and adequately to accomplish certain goals 

for certain users. The actual effectiveness of a system is 

achieved when there is a proper balance between the 

functionality and usability of a system. 

3) MEMS are termed as Micro Electro Mechanical System 

where mechanical parts like membranes have been 

manufactured at microelectronics circuits. It uses micro-

fabrication technology. It has channels, cantilevers, 

membranes, holes, cavities, and additional mechanical 

parts are present. Miniaturization of the device reduces 

cost by decreasing material consumption. MEMS also 

increase applicability by reducing size and mass. 

Integrated MEMS already include data acquisition, 

filtering, data storage, communication interfacing and 

networking. MEMS technology makes the things 

smaller and better. 
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Fig. 1: Sensing direction of triaxial MEMS accelerometer 

III. DESIGN OVERVIEW 

The following block diagram depicts the the proposed 

project. The total essence and functioning of the project is 

represented in a single design block. 

A. Transmitter Section 

 
Fig. 2: Block diagram of transmitting module 

B. Receiver Section 

 
Fig. 3: Block diagram of receiving module 

C. Block Diagram Description 

1) Power Supply 

The power supply unit consist of step down transformer, 

bridge rectifier, filter and  two voltage regulators. The 230V 

ac supply is converted into 12v ac by using the step down 

transformer.  Bridge rectifier is used to convert ac into dc. 

The output of bridge rectifier may contain ripples which are 

filtered by using capacitive fiter. A LM7805 voltage 

regulator IC is used to obtain 5V and LM7809 IC is used to 

obtain 9V. 

2) MEMS Accelerometer 

Accelerometer detects users head movement to direct cursor 

on the monitor. Modern accelerometers are often small 

micro electro-mechanical systems (MEMS). MEMS 

accelerometer subsystems provide accurate detection while 

measuring acceleration, tilt, shock, and vibration in 

performance driven application. ADXL335accelerometer 

accelerometer is used here to detect the user’s head 

movement. The ADXL335 is a small, thin, low power, 

complete 3-axis accelerometer with signal conditioned 

voltage outputs. It can measure the static acceleration of 

gravity in tilt-sensing applications, as well as dynamic 

acceleration resulting from motion, shock, or vibration. The 

user selects the bandwidth of the accelerometer. Bandwidths 

can be selected to suit the application, with a range of 0.5 

Hz to 1600 Hz for the X and Y axes, and a range of 0.5 Hz 

to 550 Hz for the Z axis. 

3) Microcontroller  

ATmega 328 is the main controller of the system. The 

ATmega328 is a single chip micro-controller created by 

Atmel and belongs to the mega AVR series. It is a low-

power CMOS 8-bit microcontroller.  

Lateral and up-and-down motions from user’s head 

can be detected by the tilt sensors and are fed into the 

microcontroller for analysis and processing. The 

microcontroller maps the fed-in signal immediately to its 

command code. It commands the mouse to have the cursor 

move in vertical or horizontal direction, i.e., up, down, left, 

right, upper or lower left, upper or lower right. The Port D 

of the microcontroller converts the parallel data into serial 

data and transmits these data to the computer through a 

radio-frequency (RF) method. The serial port (COM1) of the 

computer forwards both the command codes and digitized 

trigger signals to the computer. An application program 

written by Matrix Laboratory (MATLAB) language reads 

the command codes sent by serial port (COM 1) regarding 

the mouse activities from the microcontroller. These codes 

are converted in order to carry out the motions of up, down, 

left, right, upperor lower left, upper or lower right. Also, a 

speed control function for cursor/click is built in the 

application program. 

 
Fig. 4: ATmega328 IC 

4) Eye Blink Sensor  

The eye blink sensor is activated when the user blinks the 

eye. Each blink of the eye is detected by an infrared sensor, 

which is mounted on dummy spectacle frames. The eye 

blink switch can be set up to operate on either eye and may 

be worn over normal glasses. The sensitivity of the switch 

can be adjusted to the user’s needs and involuntary blinks 

are ignored. This sensor can be used for clicking purpose or 

to open a selected icon or folder which was selected by 

accelerometer sensor. Maximum operated voltage is 0 to 

5V. The Position of IRIS detected by IR. Sensitivity 

adjustment is done with the help of potentiometer and 

blinking of eye is actuated through comparator. The 

comparator used here is LM358.The comparator compares 

the two inputs and produces the output which is the highest 

among them. 

 
Fig. 5: Eye Blink Sensor 
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5) Zigbee 

Zigbee is a specification for a suite of high-level 

communication protocols used to create personal area 

networks with small, low-power digital radios. Zigbee is 

based on an IEEE802.15.4 standard. Its low power 

consumption limits transmission distances to 10– 100 meters 

line-of-sight, depending on power output and environmental 

characteristics. The data from the microntroller is 

transmitted to the receiver section using zigbee transmitter 

and the zigbee receiver will decode the  

 received information.  

6) Max 232 

RS-232 is a serial communication cable which is needed for 

communication between the computer and the micro-

controller. The RS-232 communication is preferred because;  

 It requires only 2 lines and a common ground.  

 Serial communication is easy to implement. 

The micro-controller circuitry works with TTL 

logic +5V as logic 1 and 0v as logic 0. However RS-232 

standard have different voltage levels. They are 3-15V for 

TTL logics 0 and -3 to -15 V for TTL logic 1.Hence 

conversion of TTL levels to these levels are required. This is 

done by MAX 232 IC shown in fig with the help of the 1μf 

capacitor connected to it. The output of MAX232 is given to 

the RS-232 connector. It is then given to the PC through the 

DB-9 connector. 

IV. FUNCTIONAL DESCRIPTION 

In this system a 3 axis MEMS accelerometer is used to 

detect head tilt in order to direct mouse movement on the 

monitor. Accelerometer sends the information to the 

microcontroller. Microcontroller then passes the actual 

information to encoder. Information encoded is then sent 

using Transmission to Zigbee receiver. Zigbee receiver will 

decode the received information. Microcontroller sends to 

PC through RS232 cable. It will perform the operation. 

Same operation for selecting any documents with the help of 

eye blink. We constructed an interface system that would 

allow a similarly paralyzed user to interact with a computer 

with almost full functional capability. 

V. SOFTWARE DETAILS 

Embedded C and MATLAB programming languages are 

used here. C is an imperative (procedural) language. It was 

designed to be compiled using a relatively straightforward 

compiler, to provide low-level access to memory, to provide 

language constructs that map efficiently to machine 

instructions, and to require minimal run-time support. C was 

therefore useful for many applications that had formerly 

been coded in assembly language, such as in system 

programming. Despite its low-level capabilities, the 

language was designed to encourage cross-platform 

programming. A standards-compliant and portably written C 

program can be compiled for a very wide variety of 

computer platforms and operating systems with few changes 

to its source code. The language has become available on a 

very wide range of platforms, from embedded 

microcontrollers to supercomputers. MATLAB is a fourth-

generation high level programming language and interactive 

environment for numerical computation, visualization and 

programming. It allows matrix manipulations,  plotting of 

functions and data, creation of user interfaces,  interfacing 

with programs written in other languages, develop 

algorithms and create models . 

VI. CONCLUSION 

Thus the prototype we developed using MEMS 

accelerometer and eye blink sensor assists the disabled 

people to operate the computer efficiently. Here mouse 

pointer can be moved by tilting head forward, backward and 

in lateral directions. Clicking functions can be performed 

with the help of eye blink sensor.  Therefore, this prototype 

is very effective and accurate for future generation machines 

VII. FUTURE SCOPE 

In future, the idea behind this prototype can be introduced 

into many control systems at home such as mobile phones, 

powered wheel chairs and automobiles. Artifical intelligence 

can be incorporated to improve upon this project.   
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