
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 12, 2015 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 713 

A Review Paper on: Home Security using Microcontroller 
Prof. Ms. P. D. Pawar

1
 Prof. Ms. S.A. Mishra

2 
Mr. Ganesh U. Zatale

3
 Mr. Ganesh M. Jawade

4 
Mr. 

Nishikant M. Kulat
5 

1,2
Professor 

1,2,3,4,5
Department of Electronics Engineering

 

1,2,3,4,5
J.D.I.E.T Yavatmal Amravati University

Abstract— Security is a prime concern in our day-today life. 

Everyone wants to be as much secure as possible. Knowing 

your home is protected provides peace of mind when you 

are away .The main aim of the paper is to design a home 

security system based on wireless sensor network using gsm 

technology. It can detect the theft, fire, and send alarm 

message remotely. The microcontroller based home security 

system can be adopted at home; it has various types of 

sensors such as PIR sensor, IR sensor, temperature sensor 

for theft and fire detection. It has 3 basic modules along 

with a GSM modem. GSM modem is used to send the SMS 

whenever there are changes in any of the three modules. In 

this paper we take overview on how to protect our home 

from fire and thief. 
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I. INTRODUCTION 

The main aim of paper is to take overview on a home 

security system assembled with microcontroller. We use 

microcontroller because it is affordable in order to appeal to 

the general public. It is also reliable in order to operate 

without failure. It is effective in order to provide a sense of 

security. A majority of homeowners simply do not have 

sufficient funds to pay for a professionally installed security 

system. In addition to this, many homeowners may not feel 

the need to actually invest in a professionally installed 

security system. Many individuals who rent their homes, 

such as apartment owners, are usually not allowed to install 

permanent devices in their homes such as a professionally 

installed security system. Most inexpensive home security 

devices and components are nothing more than cheap and 

ineffective noise makers. So use of security system in this 

paper is affordable and easy to install. 

II. LITERATURE SURVEY: 

We use the following components to design our circuit. The 

components are Power supply, Voltage Regulator IC, AT 

mega 16, PIR sensor, LM 35, IR Sensor, Keypad, GSM 

Modem, LCD Screen etc. Power required for the circuit is 

5v dc. To get 5v dc supply we use power supply circuit 

which converts 230v ac power supply into 5v dc. First we 

have 230v ac supply we convert it into 9v ac supply by 

using step down transformer. Then we use voltage regulator 

IC LM 7805 to get regulated power supply. We use filter 

circuits in power supply circuit. IC LM 7805 is having 

thermal overload protection and short circuit protection. It 

obtains adjustable voltage and current. We use At mega 16 

microcontroller because it is high performance, low power 8 

bit microcontroller. In “At mega 16” 16 indicates the 16 kb 

of flash memory .It is having operating voltages ranging 

from 2.7v to 5.5v.It has four  port and each port having eight 

pins ,other eight pins are used for power supply and for 

ground terminals. At mega 16 is used because it has inbuilt 

peripherals and we need not connect peripherals externally 

and hence reduce the cost of external circuits or additional 

circuits. It also has non-volatile program and data memory. 

At mega 16 is very high performance microcontroller. 

III. HISTORY 

In today‟s age of digital technology and intelligent systems, 

home automation has become one of the fastest developing 

application-based technologies in the world. The idea of 

comfortable living in home has since changed for the past 

decade as digital, vision and wireless technologies are 

integrated into it. Intelligent homes, in simple terms, can be 

described as homes that are fully automated in terms of 

carrying out a predetermined task, providing feedback to the 

users, and responding accordingly to situations. In other 

words, it simply allows many aspects of the home system 

such as temperature and lighting control, network and 

communications, entertainment system, emergency response 

and security monitoring systems to be automated and 

controlled, both near and at a distance. 

Automated security systems play an important role 

of providing an extra layer of security through user 

authentication prevent inside and outside of the home. There 

has been much research done in the design of various types 

of automated security systems. Sensor-based systems that 

rely on contact or movement sensors or contact-based 

systems such as fingerprint and palm print scan or keypad 

activation that require large amount of contact with an input 

device. 

Many security systems are based on only a single 

system. In an event of system failure or intrusion of the user 

authentication, there is no backup system to monitor the 

home continually. This shortcoming can be deal with using 

multiple security systems (or multi-layered security 

systems). However, multi-system implementations will 

definitely be more demanding in terms of computational 

cost and organization. This requires careful integration and 

sharing of resources. Thus, a feasible system should be 

effective, practical and low in cost. 

In this paper, we proposed an integrated dual-level sensor 

based home security system; consist of sensors – a IR 

sensor, PIR sensor and temperature sensor. Both subsystems 

work independently but are incorporated into a single 

automated system for practical implementation. GSM 

module is used for communication purpose such making and 

receiving call and SMS. 

IV. WORKING PRINCIPLE 

At mega 16 has given 5v regulated dc power supply. Also 

the power supply is given to the lcd display at pin number 2 

and 15. Pin no 4,5,6 of the LCD display are RS , R/W, EN 

i.e register select, read write and enable. Register select 

selects command register when low, data register when 
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high. Low to write to the register, high to read from register. 

Enable sends data to data pins when high to low pulse is 

given. LCD uses 8-bit data pins. Here we use higher data 

lines 11, 12, 13, 14.1 and 16 terminals of LCD are ground. 

Reset circuit is connected to the microcontroller to reset the 

microcontroller. Potentiometer is connected to the LCD for 

adjustment of contrast, when we rotate potentiometer 

clockwise we get good contrast. Also the sensors such as 

PIR, LM 35, IR sensors are used for various purposes. 

Sensors are connected from input side and we connect GSM 

modem at the output side for the communication purpose .It 

is use for making or receiving calls and sms. It works such 

that when the thief enters IR sensor is present at the door 

which detects the object at the door. If it detects object GSM 

modem will send message to the owner of the house 

immediately. 

 
Fig. 1: Microcontroller 

Otherwise if thief come inside the house there is 

PIR sensor present which detects human body within 360 

degree and if human body is detected the message will go to 

the owner through GSM modem. Also if thief goes near to 

the safe there is keypad for dialing password which is set by 

user and if anyone try to access the password more than 3 

times the circuit will break and message will go to the user 

via GSM modem. Also there temperature sensor for 

temperature measurement. Temperature range is fixed by 

the user for that sensor and if temperature exceeds that value 

message will go to the owner of the house. In this way this 

unit works. 

V. COMPONENT DETAILS 

A. Voltage Regulator IC: 

 
Fig. 5.1: IC LM7805 

It is voltage regulator IC having Output Current up 

to 1A. It has Thermal Overload Protection, Short Circuit 

Protection It obtain adjustable voltage and current. 

B. At Mega16: 

 
Fig. 5.2: AT mega16 

It is high-performance, Low-power AVR® 8-bit 

microcontroller having advanced RISC architecture with131 

Powerful Instructions. Most Single-clock Cycle Execution 

32 x 8 General Purpose Working Registers Fully Static 

Operation Upto16 MIPS Throughput at 16 MHz On-chip 2-

cycle Multiplier Nonvolatile Program and Data Memories. 

16K Bytes of In-System Self-Programmable Flash 

Endurance: 10,000 Write/Erase Cycles. Optional Boot Code 

Section with Independent Lock Bits. In-System 

Programming by On-chip Boot Program True Read-While-

Write Operation. 512 Bytes EEPROM Endurance: 100,000 

Write/Erase Cycles 1K Byte Internal SRAM. Programming 

Lock for Software Security 

C. PIR Sensor: 

 
Fig. 5.3: PIR Sensor 

PIR Sensor detects the human body and gives 

correspondence „0‟ and „1‟ information to the 

microcontroller by which microcontroller take the decision. 

The logic „0‟ is for no detection when no one detect by the 

PIR sensor then „0‟ is continuously send by the PIR sensor 

to the microcontroller. Logic 1 provided by PIR sensor to 

the microcontroller when PIR detect any human body. The 

range of PIR sensor is 10 meter. 
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D. Temperature Sensor LM 35: 

 
Fig 5.4: Temp. Sensor LM35 

Its output is directly calibrated directly in °Celsius 

(Centigrade)It has linear + 10.0 mV/°C scale factor Having 

0.5°C accuracy guarantee able (at +25°C). It is rated for full 

−55° to +150°C range. And operates from 4 to 30 volts also 

having low self-heating, 0.08°C in still air. Nonlinearity is 

only ±1⁄4°C typical. Low impedance output, 0.1 W for 1 mA   

load and having low cost. 

E. Infrared Sensor: 

 
Fig 5.5: IR Sensor 

The transmitter part of the sensor project is an Infrared (IR) 

LED which transmits continuous IR rays to be received by 

an IR receiver. The output of the receiver varies depending 

upon its reception of IR rays. We are going to implement the 

Person detection module using 1 transmitter and 1 receiver. 

We are going to use Infrared transmitter because infrared 

beams are not visible to human eyes. Transmitter used is IR 

LEDs. We are going to use an Infrared receiver. It is an 

active low device which means it gives low output when it 

receives the Infrared rays. 

F. Keypad: 

 
Fig. 5.6: Keypad 

Numeric touch pad is interfaced with port of the 

microcontroller. User has to enter the security code using 

numeric touch pad. If access will be given three time for 

individual user. If any unknown person try to access the 

code after three times immediately message will be sent to 

the authorized person regarding illegal access 

G. GSM Module: 

 
Fig 5.7: GSM 300 Module 

It is having highly reliable for 24X7 operation with match 

antenna. Its status of modem indicated by LED. It is simple 

to use and low cost. Quad band modem supports all GSM 

operates sim card. It is use for communication purpose. It 

uses AT commands. All Functionalities of a mobile phone 

through computer like making and receiving calls, SMS, 

MMS etc. 

H. LCD 16x2: 

 
Fig 5.8: LCD 16x2 

Interface with either 4-bit or 8-bit 

microprocessor/microcontroller. Display data RAM. 32 X 8 

bits (32 characters).  5 X 7 dot- matrix  Character  patterns.  

8 different user programmed 5 X 7 dot-matrix patterns. 

Built-in reset circuit is triggered at Power ON. Built-in 

oscillator. A 16x2 LCD means it can display 16 characters 

per line and there are 2 such lines. In this LCD each 

character is displayed in 5x7 pixel matrix. This LCD has 

two registers, namely, Command and Data. 

VI. ADVANTAGES 

Remote indication: With the use of GSM technology owner 

of the house or industry get remote indication through SMS. 

So even if the user is away from home or industry, he/she 
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will be intimated about the hazardous or undesirable 

conditions situations inside the house. This system is fully 

automated. So once this system is installed inside home or 

industry, then it does not require any human interaction to 

operate. With the use of this system we can save the life of 

person inside home / industry. Since the accidents caused 

due to fire. Also the property inside house and various 

materials inside the house and industry are saved from to 

theft and from fire detection. This system is Cost effective. 

Also it is Fast and efficient. 

Ease of Installation. Versatile and Portable in use 

.The other part of the project (password detector) can be 

used to automate the door locking process As it has GSM 

updating modules, it is free from the external Computer 

Serial Cable for feeding data, so it reduces the wiring cost. It 

is advantageous for the commercial use. As the size is large 

it is clearly readable from long distances. Power 

consumption is less. 

VII. CONCLUSION 

In this paper we implemented Microcontroller based Home 

security system using Wireless alerts using GSM Modem as 

communication standards. Implementation of this project in 

present day will effectively provide a peace of mind to the 

residents. This project can be implemented in home, collage, 

General stores etc. GSM technology capable solution has 

proved to be controlled remotely, provide home security and 

is cost-effective as compared to the previously existing 

systems. Hence we can conclude that the required goals and 

objectives of our project have been achieved. 

VIII. FUTURE SCOPE 

We can implement other related modules like wind sensor.  

We can add the module of voice alarm system to indicate 

that the room is full and persons cannot enter inside. The 

GSM Modem Can Be upgrades which can send the picture 

of the thief instead of sending the message. In future the 

system will be small box combining the PC and GSM 

modem. The hardware will be self-contained and cannot be 

prone to electric failure. This appliance will have its own 

encapsulated UPS and charging system. 
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