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ABSTRACT 

Home security and control is one of the basic needs of mankind from early days. But today it has to be 

updated with the rapidly changing technology to ensure vast Coverage, Remote control, Reliability & Real time 

operation. Deploying Wireless technologies for Security and Control in Home Automation systems offers attractive 

benefits along with user friendly interface.This paper is to design a highly secured Multi-way Home Automation 

system that allows the user to control all the Electric and Electronic devices from any Android Smart phone using 

Voice Recognition technology. The system also allows the user to control the Home appliances using SMS 

commands from any GSM phone or from a PC/Laptop with USB connectivity. 

Key Words: Embedded Systems, MEMS, Home Automation, Android, GSM 

INTRODUCTION 

Embedded systems are computing systems with tightly coupled hardware and software integration, which 

are designed to perform a dedicated function. In some cases, embedded systems can function as standalone 

systems. One class of embedded processors focuses on size, power consumption, and price. Real-time systems are 

defined as those systems in which the overall correctness of the system depends on both the functional correctness 

and the timing correctness. The timing correctness is at least as important as the functional correctness.  

When a Visitor presses the calling bell button, the system would announce that information on the home 

owner Android smart phone and simultaneously a Digital camera on the door will take a snapshot of the person in 

front of it and stores it in a memory card for future reviews. When security mode is ON, the system would 

constantly scan the area within the field of view of the  Camera and if it finds any intrusion, it immediately sends 

an alert SMS to the owner’s Mobile phone and as well as take a snapshot of the intruder and save it in memory 

card.  

The system allows the user to turn the Light, Fan and other Home appliance ON or OFF using a Voice 

command from his Android smart phone if the user is available within Home. When the user is out of Home, he 

could simply send the same command using SMS from any GSM Mobile. A Fire sensor monitor the temperature of 

the Home and if it crosses a certain threshold, the system would interpret this as fire occurred and alerts the place 

using Alarm buzzer and send SMS to the user Mobile phone as well as to the fire station. 

MEMS based Motion sensor is used to monitor window movements and if it detects a forceful entry such 

as a window smash action the system immediately triggers alarm buzzer and sends SMS to the user mobile phone. 

Garden Motor can be turned ON or OFF using either voice or SMS depending on the user location .When out of 

town, the user need not worry about feeding their pet animal. Simply send an SMS from their mobile phone and the 

system has a small Servo motor mechanism that would automatically rotate and pushes the restored food item on 

the plate below. The Servo then returns back to its original position. The system acts as a USB device when 

connected to a PC/Laptop. The user could use this connection to transfer the stored data such as the visitor/intruder 

snapshots to their PC/Laptop and to be saved there. This feature also assists the user to control the entire system 

from the PC. 

MEMS-DUAL AXIS ACCELEROMATER 
An Accelerometer is a device for measuring acceleration and gravity induced reaction forces. Single-axis 

& Multi-axis models are available to detect magnitude and direction of the acceleration as a vector quantity. 

Accelerometers can be used to sense inclination, vibration, and shock. They are increasingly present in portable 

electronic devices. Modern Accelerometers are often small micro electro-mechanical systems (MEMS), and 

are indeed the simplest MEMS devices possible, consisting of little more than a cantilever beam with a proof mass 

(also known as seismic mass). Mechanically the accelerometer behaves as a mass-damper-spring system; the 

damping results from the residual gas sealed in the device. As long as the Q-factor is not too low, damping does not 

result in a lower sensitivity. 

 Most micromechanical accelerometers operate in-plane, that is, they are designed to be sensitive only to a 

direction in the plane of the die. By integrating two devices perpendicularly on a single die a two-axis 

accelerometer can be made. By adding an additional out-of-plane device three axes can be measured. Such a 

combination always has a much lower misalignment error than three discrete models combined after packaging.  
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Figure.1.MEMS Based Home Automation Block Diagram 

MEMS ACCELEROMETER LIS302DL  

 The LIS302DL is an ultra-compact low-power three axes linear accelerometer. It includes a sensing 

element and an IC interface able to provide the measured acceleration to the external world through I2C/SPI serial 

interface. The sensing element, capable of detecting the acceleration, is manufactured using a dedicated process 

developed by ST to produce inertial sensors and actuators in silicon. The IC interface is manufactured using a 

CMOS process that allows designing a dedicated circuit which is trimmed to better match the sensing element 

characteristics. The LIS302DL has dynamically user selectable full scales of ±2g/±8g and it is capable of 

measuring accelerations with an output data rate of 100Hz or 400Hz. A self-test capability allows the user to check 

the functioning of the sensor in the final application. The device may be configured to generate inertial wake-

up/free-fall interrupt signals when a programmable acceleration threshold is crossed at least in one of the three 

axes. Thresholds and timing of interrupt generators are completely programmable by the end user on the fly.  

RESULTS & DISCUSSIONS 

Figure 2 shows the ARM Cortex 3 processor. Figure 3 shows the working model .Figure 4 shows the Flash 

magic Input method .This model will help the people in handling their house hold machines by using PC, Android 

Mobile through voice and also using text message of a GSM service from outside as well as staying in home. The 

advantages of the model are as  

 Camera based security is lower cost adds more functionality and takes much less space than the older passive 

infrared sensors. 

 Two modes of control according to the user location, Bluetooth for Indoor and GSM for Outdoor. 

 The system allows one unique mobile phone to control all the home devices. 

 A high speed USB interface to connect with PC or Laptop. 

 Onboard 2-GB memory card allows storing huge number of photos taken by the camera. 

 Low power, high performance 32-bit ARM Cortex-M3 microcontroller enables highly deterministic operation. 

 Voice recognition helps hands free operation by the user. 

 In future the model can be upgraded by considering the following factors (i) increasing the speed of 

processing and also the distance & (ii) Resolution of the camera may be improved. 
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Figure.2.ARM Cortex M3 

processor 

Figure.3.Snapshot of Working 

Model 

Fig.4.Flashmagic Input Method 
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