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Abstract— Due to the speedy development and analysis 

within the field of engineering, human-computer interaction 

techniques became an imperative system in our lifestyle. 

The target of this project is to regulate the system mouse 

while not touching mouse by mistreatment hand movement. 

The hardware module consists of a triaxial MEMS 

measuring system, PIC microcontroller, and zigbee wireless 

module MEMS measuring system based mostly device is 

additionally natural in its feel and provides the user with 

economical easy use. This circuit has two modes, one mode 
management the mouse action. The measuring system is 

fastened with user’s hand. From this we are able to track the 

user’s hand movement. This sensor’s output is given to the 

PIC microcontroller. Flash sort reprogrammable PIC 

Microcontroller is employed. This PIC is already 

programmed for this method. Then PIC transmits this price 

to the computer via Zigbee. RS 232 may be a serial 

communications cable. It's accustomed to interface the PIC 

with computer. In computer, we to tend to produce an 

application supported Visual Basic. This application 

controls the cursor’s movement thanks to the signal from 
PIC. In another mode, the circuit controls the house 

appliance. 
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I. INTRODUCTION  

Present business is more and more shifting towards 

automation. 2 principle elements of today’s industrial 

automations square measure programmable controllers and 

robots. So as to assist the tedious work and to serve the 
humans, nowadays there's a general tendency to develop 

associate intelligent. Microcontroller is that the heart of the 

device that handles all the sub devices connected across it.  

 
Fig. 1.1: Home Automation System 

MEMS square measure termed as small electro 

system wherever mechanical elements like membranes are 

factory-made at electronics circuits. It uses micro-

fabrication technology. it's channels, cantilevers, 
membranes, holes, cavity, and in addition mechanical 

elements. Shrinking of the device reduces price by 

decreasing material consumption. MEMS additionally will 

increase pertinence by reducing size and mass. Integrated 

MEMS already embody information acquisition, filtering, 

information storage, communication interfacing and 

networking. MEMS technology makes the items smaller and 

higher. A typical example is brought by the MEMS 

measuring system development. Associate measuring 

system could be a device that measures the physical 

acceleration. The physical parameters square measure 

temperature, pressure, force, light etc. It measures the load 

per unit mass. MEMS Devices 

A. Micro-electro-mechanical Systems (MEMS) 

Micro-electro-mechanical Systems (MEMS) Technology is 

one of the most advanced technologies that have been 

applied in the making of most of the modern devices like 

video projectors, bi-analysis chips and also car crash airbag 

sensors. This concept was first explained by Professor R. 
Howe in the year 1989. Since then many prototypes have 

been released and revised and has thus become an integral 

part of the latest mechanical products available in the market 

today. 

During its early stage, the MEMS chip had two 

parts. One part included the main structure of the chip and 

the other part included everything needed for signal 

conditioning. This method was not successful as the total 

space taken by the device was larger, and thus the different 

parts of a single chip needed multi-assembling procedures. 

The output obtained from such a device had less accuracy 

and the mounting of such a device was difficult. 
As the technology became more advanced the idea 

of integrating multi-chips was applied on to produce a single 

chip MEMS with high performance and accuracy. 

The main idea behind this technology is to use 

some of the basic mechanical devices like cantilevers and 

membranes to have the same qualities of electronic circuits. 

To obtain such a concept, micro-fabrication process must be 

carried out. Though an electronic process is carried out, an 

MEMS device cannot be called as an electronic circuit. 

MEMS duplicate a mechanical part and have holes, 

cantilevers, membranes, channels, and so on. But an 
electronic circuit has a firm and compact structure. To make 

MEMS from silicon process, the manufacturer must have a 

deep knowledge in electronics, mechanical and also about 

the materials used for the process. 

B. Advantages 

 MEMS device are very small and can be applicable for 
many mechanical purposes where large measurements 

are needed. 

 The small size of the device has also helped in reducing 

its cost. 

 If two or three different devices are needed to deploy a 

particular process, all of them can be easily integrated 

in an MEMS chip with the help of microelectronics. 
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Thus, data reception, filtering, storing, transfer, 

interfacing, and all other processes can be carried out 

with a single chip. 

C. Applications 

 The device is highly applicable as an accelerometer, 

and thus can be deployed as airbag sensors or in digital 

cameras in order to stabilize the image. 

 Can be used as a pressure sensor so as to calculate the 

pressure difference in blood, manifold pressure (MAP), 
and also tire pressure. 

 It is commonly used in a gyroscope, DNA chips and 

also inkjet printer nozzle. 

 Optical MEMS is used for making projectors, optical 

fiber switch and so on. 

 RFMEMS is used for making antennas, filters, 

switches, relays, RAM’s microphones, microphones, 

and so on. 

D. MEMS Accelerometer 

An accelerometer is an electromechanical device that is used 

to measure acceleration and the force producing it. Many 

types of accelerometers are available in the market today. 

They can be divided according to the force (static or 

dynamic) that is to be measured. Even today, one of the 

most commonly used one is the piezoelectric accelerometer. 

But, since they are bulky and cannot be used for all 

operations, a smaller and highly functional device like the 
MEMS accelerometer was developed. Though the first of its 

kind was developed 25 years ago, it was not accepted until 

lately, when there was need for large volume industrial 

applications. Due to its small size and robust sensing 

feature, they are further developed to obtain multi-axis 

sensing. 

 
Fig. 1.2: MEMS Accelerometer 

E. Working 

One of the most commonly used MEMS accelerometer is 

the capacitive type. The capacitive MEMS accelerometer is 

famous for its high sensitivity and its accuracy at high 

temperatures. The device does not change values depending 

on the base materials used and depends only on the 

capacitive value that occurs due to the change in distance 

between the plates. 

If two plates are kept parallel to each other and are 

separated by a distance‘d’, and if ‘E’ is the permitivity of 

the separating material, then capacitance produced can be 

written as 

C0 = E0.E A/d = EA/d 
EA = E0EA 

A – Area of the electrodes 

A change in the values of E, A or d will help in 

finding the change in capacitance and thus helps in the 

working of the MEMS transducer. Accelerometer values 

mainly depend on the change of values of d or A.A typical 

MEMS accelerometer is shown in the figure below. It can 

also be called a simple one-axis accelerometer. If more sets 

of capacitors are kept in 90 degrees to each other you can 

design 2 or 3-axis accelerometer. A simple MEMS 

transducer mainly consists of a movable microstructure or a 

proof mass that is connected to a mechanical suspension 
system and thus on to a reference frame. The movable plates 

and the fixed outer plates act as the capacitor plates. When 

acceleration is applied, the proof mass moves accordingly. 

This produces a capacitance between the movable and the 

fixed outer plates. 

When acceleration is applied, the distance between 

the two plates displace as X1 and X2, and they turn out to be 

a function of the capacitance produced. 

From the image above it is clear that all sensors 

have multiple capacitor sets. All upper capacitors are wired 

parallel to produce an overall capacitance C1 and the lower 
ones produce an overall capacitance of C2. 

If Vx is the output voltage of the proof mass, and 

V0  is the output voltage produced between the plates, then 

(Vx +V0) C1 + (Vx -V0) C2 = 0 

We can also write 

Vx =V0 [(C2-C1)/(C2+C1)] = (x/d) V0 

The figure below shows the circuit that is used to 

calculate the acceleration, through change in distance 

between capacitor plates. The output obtained for different 

values of acceleration is also shown graphically. 

F. MEMS Accelerometers – Applications 

 MEMS sensors are being used in latest mobile phones 

and gaming joysticks as step counters, user interface 

control, and also for switching between different 

modes. 

 Used in mobile cameras as a tilt sensor so as to tag the 

orientation of photos taken. 

 To provide stability of images in camcorders and also to 

rotate the image to and fro when you turn the mobile. 

 A 3D accelerometer is used in Nokia 5500 so as to 

provide easier tap and change feature by which you can 

change mp3’s by tapping on the phone when it is lying 

inside the pocket. 

 Used to protect hard disk drives in laptops from getting 

damaged when the PC falls to the ground. The device 

senses the free fall and automatically switches off the 

hard disk. 

 Used in car crash airbag sensors, where it senses the 
sudden negative acceleration and determines the correct 

time to open the airbag. 

 Used in real-time applications like military monitoring, 

missile launching, projectiles, and so on. 

http://www.instrumentationtoday.com/wp-content/uploads/2011/08/MEMS-Accelerometer.jpg
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II. REVIEW OF LITERATURE 

Here they self-addressed the drawback matter of gesture 

recognition victimization the idea of random projection (RP) 

Associate in Nursing by formulating the total recognition 

drawback as an diminution problem. The gesture 

recognition system operates totally on knowledge from one 

3-axis measuring device and contains 2 main stages: a 

coaching stage and a testing stage. For coaching, the system 

employs dynamic time warp likewise as affinity propagation 

to make exemplars for every gesture whereas for testing, the 

system comes all candidate traces and additionally the 
unknown trace onto identical lower dimensional 

mathematical space for recognition. A lexicon of eighteen 

gestures is outlined and a info of over 3700 traces is formed 

from seven subjects on that the system is tested and 

evaluated. To the most effective of our information, our 

lexicon of gestures is that the largest in revealed studies 

associated with acceleration-based gesture recognition. The 

system achieves virtually good user-dependent recognition, 

and mixed-user and user freelance recognition accuracies 

that square measure extremely competitive with systems 

supported applied mathematics ways and with the opposite 
accelerometer-based gesture recognition systems on the 

market within the literature[1]. 

The Home security and management is one 

amongst the essential wants of humanity from youth. 

However Now-a-days it's to be updated with the apace 

dynamic technology to confirm immense Coverage, device, 

responsibility & Real time operation. Deploying Wireless 

technologies for Security and management in Home 

Automation systems offers engaging advantages in 

conjunction with user friendly interface. This project is to 

style a extremely secured Multi-way Home Automation 

system that enables the user to regulate all the electrical and 
Electronic devices from any automaton good phone 

victimization Voice Recognition [2]. 

III. EXISTING SYSTEM 

The Accelerometers are generally used in mobiles, vehicle, 

and health monitoring application. Most of the system was 

generally controlled by wired mouse, in case any failures 

occur in physical components like wires the mouse does not 
work. Now a day’s Bluetooth mouse also available it covers 

only 10-20 meters. Bluetooth mouse operating voltage is 5v 

but the Zigbee operating voltage is 3.3v so the power 

consumption is less compare to Bluetooth. This circuit 

already exists but it exploits to control home appliances. 

 
Fig. 1.3: Block diagram of Existing System 

IV. PROPOSED SCHEME 

Day by day the technology is improving in this world; 

compare to Zigbee the Bluetooth is older one. So this project 

done by using Zigbee technology. In this project the system 

is controlled by hand movements (accelerometer). In this 

project Zigbee technology is using because it covers more 

distance compare to Bluetooth technology. It not only 

performs the normal mouse operation but also perform the 

keyboard operation (by using Visual Keyboard). Here the 

circuit also controls the home appliances by using hand 

movements.  

 
Fig. 1.4: Block diagram of proposed system 

 
Fig. 1.4: Block diagram of Transmitter system 

 

 
Fig. 1.5: Block diagram of Receiver system 
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Fig. 1.6: Circuit diagram of Transmitter 

 
Fig. 1.7: Circuit diagram of Receiver 

 
Fig. 1.8: Project Photo 

 

V. SYSTEM SPECIFICATIONS 

A. Hardware Requirement 

 PIC Microcontroller  

 RS 232 

 Accelerometer 

 Power supply 

 Relay 

 LCD 

 Zigbee 

 Driver Circuit 

 Personal Computer 

B. Software Requirement 

 MPLAB (IDE V 8.33)  

 MPLAB C compiler  

 PIC simulator/debugger  

VI. CONCLUSION  

The development of the MEMS measuring instrument based 

mostly transportable device is employed to get desired 

commands by hand motions to manage electronic devices 

with none house limitations. The acceleration created by the 

hand motion is measured by the MEMS measuring 

instrument area unit wirelessly transmitted to the pc by 

victimization Zigbee wireless module. MEMS measuring 

instrument based mostly transportable device is employed to 

manage mouse indicator of laptop. The system supported 

PIC microcontroller is found to be additional compact, user 

friendly and fewer complicated, which might promptly be 
utilized in order to perform many tedious and repetitive 

tasks. Although it's designed keeping in mind concerning 

the requirement for business, it will have extended for 

different functions like business & analysis applications. 

VII. FUTURE SCOPE 

Future work involves implementing the planned gesture 

recognition system on a Smartphone or the other personal 

device with a inherent measuring system. The system proves 
a really competitive performance computationally and in 

terms of recognition accuracy by running the code in 

Embedded C on a pc. Another scope is it may be operate as 

written recognition for distinguishing the digits and 

characters that provides static authentication for the system 

by recognizing the characters and digits. 
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