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Abstract: - When you use computers, entertainment systems or
telephones, the various pieces and parts of the sgmis make up a
community of electronic devices. These devices commicate
with each other using a variety of wires, cables,adio signals and
infrared light beams, and an even greater variety bconnectors,
plugs and protocols. Art of connecting things is beoming more
and more complex every day. In this article, we wiillook at a
method of connecting devices, calledBluetooth that can
streamline the process. A Bluetooth connection is ireless and
automatic, and it has a number of interesting feattes that can
simplify our daily lives. There are already more ttan 40 million
Bluetooth enabled home and professional healthcare devices on
the market from leading manufacturers like 3M, A&D, Nonie
and Omron. With the release of the first Bluetooth profile
specification in June 2011, soon there will be mitins more.
Mobile devices have been integrated into our evergy life.
Consequently, home automation and security are bendng
increasingly prominent features on mobile devicesln th-is
project, we have developed a loads controlling sysnh that
interfaces with an Android mobile device. The mobiledevice and
security system communicate via Bluetooth because short-
range-only communications system was desired. The iite
application can be loaded onto any compatible dew¢ and once
loaded, interface with the security system. Commard to
ON/OFF the loads to which the security system is @talled can be
sent quickly from the mobile device via a simple,asy to use GUI.
The security system then acts on these commands, iad the
appropriate action and sending a confirmation backto the
mobile device. Temperature and humidity levels in ta home also
monitored by respective sensors.
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1. INTRODUCTION

Consequently, Home security system becomes onehef t
prominent futures on mobile devices. The user camtrol
door lock, light and other devices using remotetmdiccess
control system used to allow only authorized memlvehile
the user away from their house. With dramatic iaseein
smart phone users, smart phones have graduallgdunto an
all-purpose portable device and provided peoplétfeir daily
use.

Bluetooth, which is mainly used for data exchange,
add new features to smart phones. Mobile phonee haen
important Electronic devices in our life. A homecgaty
system consists of an electronic device installed ihome.
Most of today’s Home security system uses Android
technology to get accuracy in security providindueBooth
technology, created by telecom vendor Ericsson $941
shows its advantage by integrating with smart phoiftehas
changed how people use digital devices at homéficepand
has transferred traditional wired digital devicaefoiwireless
devices. A host Bluetooth device is capable of coamicating
with up to seven Bluetooth modules at the same thmaugh
one link. The concept of Smart Living has offereettér
opportunity in convenience, comfort and securiy lome. In
recent years, an open-source platform Android haenb
widely used in smart phones.

Android has a complete software package consisting
of an operating system, middleware layer, and core
applications. Different from other existing platfos like iOS
(iPhone OS), it comes with Software Development(BDK),
which provides essential tools and Application Paogming
Interfaces (APIs) for developers to build new amgtdiions for

Nowadays, smart phones are becoming mMor@ndroid platform in Java. Android platform has sappfor

powerful with reinforced processors, larger
capabilities, richer entertainment functions and remo
communication methods. A "smart home security sgySte
typically is a domestic environment that has beartigly
automated. Home automation includes centralizedrabfor
emergency light, door lock system, appliance mamege,

storageB|uetooth network stack, which allows Bluetoothelea

devices to communicate wirelessly with each othea ishort
distance. The application of microcontroller in lsuan
instrument will reduce cost. Primarily, the micratoller is
capable of storing and a programming. The micraodiet
contains a CPU (central processing unit), RAM (ame

and others. Home security_system.s. aims to enhaheg taccess memory), ROM (read only memory), 10 (inputfat),
comfort, energy consumption efficiency and security serial and parallel ports, timers, and sometimégrobuilt-in
Generally, houses are equipped with independentraon peripherals such as A/D (analog-to-digital) and itHgital-

panels to control all of the systems and appliaqesent in
the house. Moreover, those control panels are oft¢melated
each other. The main purpose of a smart homedsntralize
the control of all the devices into a single cohtmit which
can be programmed to do specific tasks suitabl¢howner

to-analog) converters.

There is a large variety of microcontroller on the
market today. We will focus on a few versatile razwntroller
chips called programmable interface controller ARBWYps

and the others. The goal of a smart home is noy onlfrom PHILIPS. PHILIPS uses ARM7 to describe itsisgrof

convenience but also to reduce the consumptioesifurces.

6

ARM micro controllers. At controlling system sidesvhave
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Bluetooth module, micro controller and load coriing
circuits. Whenever this blue tooth module receisesimand
from its paired blue tooth transmitter then it sfams this
command to micro controller. Micro controller wiibntrol the
respective loads depends upon the command it eteiv

2. PROBLEM OUTLINE IN EXISISTING SYSTEM

In the earlier days the loads are controlled bygisi
switches by going to the near of switch boardstesfinology
increases there were wireless technologies dewelbpe IR,
RF, and ZIGBEE etc. But these all technologies need
separate remote like transmitter object to opetia¢eloads.
Current advertising techniques are extremely cosilgey
require more money and time when proposed routisiglge
they require a dedicated employee to arrive toténgeted
place of advertisement; thus,
transportation and all the equipment needed fonging or
updating the advertisements. Recent announcemeatslha
based on computers that are connected via wiresteahl the
need is to have new ways of communications thawigo the
new trends and technologies.

3. PROPOSED SYSTEM

The objective of this project is to design andalep
a smart home System using Bluetooth technologygaleith
android mobile. The most advanced technology is®loth.
And the technology based on Android OS. By usinig th
technology, we just need and android mobile andetle no
separate remote. By using the mobile itself you esand
commands to the Bluetooth module. The aim of thigget is
to controlling the home appliances like loads usirglroid
mobile. By using android application we can conthd loads
from nearby places of our home/office/colleges myvehere.
The system intended to control electrical appliang giving
text as input by old age or elder people
house/office/colleges with relatively low cost dgsi user-
friendly interface and ease of installatidiere we can also
monitor temperature and humidity levels of the home

4. SCOPE OF STUDY

The scope of study which is needed for the compiedif this
project involves the following criteria:

Architecture of LPC2148- ARM 7 knowledge.
Programming in C language.

The study of the serial communication.
Interfacing LCD with microcontroller.

Interfacing BLUETOOTH with microcontroller.

ogukrwnE

the devices and establish the

communication between the devices.

adding the cost o thwireless

5. LITERATURE REVIEW

In this, we will discuss about the information fauby study
and research that is critical and have an imposahte in the
contribution of the whole project. It also givesns® basic
knowledge or theoretical base and is used as ad&iam to
successfully achieve the main objectives. Most bé t
literatures are from the related articles, journéisoks and
previous works of the same fields. These literatuaee then
compiled and use as a guidance to the work ofpifugect. For
the security system to work, the user device hdsetable to
communicate with the servers providing the security
information. Connecting device to the system withew is
impractical and takes a lot of time. It also metee should
be several public plugs around the building, whereple can
connect the wires from their mobile devices. Thatwihy
technology is chosen to be wused as
communication medium between the user’'s portablcde
and the guidance system, to allow a connectivigy thquires
very little effort from the user.

the

There are several different wireless technologydsads on
the market that could be used for creating a foneti
guidance system. While Bluetooth wireless technplogs
chosen for creating such a system, few other tdobies are
introduced and their capabilities are analyzed.

These technologies are: IrDA (Infrared Data Association)
from infrared communications. Home networking anckigss
LAN (Local Area Network) technologies from RF (Radi
Frequency) data communication systems. DECT (Digita
Enhanced Cordless Telecommunications) and mobitngh
technologies from voice based communicating sysf€his
paper presents the overall design of Home Automadigstem
(HAS) with low cost and wireless remote controlisTeystem

is designed to assist and provide support in céulfill the

inneeds of elderly and disabled in home. Also, thears home

concept in the system improves the standandgl at
home. The main control system implements wireless
Bluetooth technology to provide remote access fisnmart
phone. The design remains the existing electrigatches
and provides more safety control on the switcheth wow
voltage activating method. The switches status
synchronized in all the control system whgrebvery
user interface indicates the real time existiswitches
status. The system intended to control electrgggiliances
and devices in house with relatively low cost desigser-
friendly interface and ease of installation. Thémam of this
project is to control the electrical applianceshiome like
lights, fans, motors, etc using Bluetooth modulehe§e

The circuitry and devices that is needed to constru Bluetooth modules are more reliable, secure and gower
necessarynodules and these modules do not require linegbit silso.

Micro controller plays vital role in this systemag&d on the
controlling method it reads the input condition aehtrol the
loads accordingly. This system also consists ofptrature
and humidity sensor.
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Room temperature and humidity level in theude is
measured by the sensors that connected & rtfain
control board. The indication from the senserable to
remind the user to switch on/off the heatfam or air
cond. in the house. The home appliance on/off statod
temperature or humidity reading are synchronizeithéosmart
phone.

6. HARDWARE IMPLEMENTATION OF THE
PROJECT

This briefly explains about the
Implementation of the project. It discusses theigtesand
working of the design with the help of block diagrand
circuit diagram and explanation of circuit diagramdetail. It
explains the features, timer programming,
communication, interrupts of LPC2148 microcontmlléalso
explains the various modules used in this project.

Project Design
The implementation of the project design can beddi in
two parts.
— Hardware implementation
- Firmware implementation

Hardware implementation deals in drawing the schientn
the plane paper according to the application, rigstihe
schematic design over the breadboard using theusaiC'’s to
find if the design meets the objective, carrying the PCB
layout of the schematic tested on breadboard |fimpeieparing
the board and testing the designed hardware. Timsvéire part
deals in programming the microcontroller so thagih control
the operation of the IC’s used in the implementatim the
present work, we have used the Orcad design satiiar
PCB circuit design, the Keil pv4 software developirteol to
write and compile the source code, which has begttew in
the C language. The Proload programmer has beeh tose
write this compile code into the microcontrollehelfirmware
implementation is explained in the next chaptere Pnoject
design and principle are explained in this chap&ng the
block diagram and circuit diagram. The block diagra
discusses about the required components of thegrdesid
working condition is explained using circuit diagraand
system wiring diagram.
Block Diagram of the Project and its Description

The block diagram of the design is as shown inlFig

It consists of Power Supply Unit, ARM 7 (LPC 2148),

Bluetooth module, Fire sensor, Temperature sefigbts and
LCD. The brief description of each unit is explainas
follows.

WORKING PROCEDURE

The main aim of this project is to provide thewséy
to the home and control the electrical appliancethé home
from the remote place using Bluetooth technologyr this
project, we are using smart phone, in which we htwve
download and install the Bluetooth spp applicatimm the

serial

play store and pair the Bluetooth in mobile witk Bluetooth
module in the hardware kit.

First of all to open the door, we are using tosses
fire and temperature sensors. If one of these sengoes
beyond some threshold level then the informatiaeired by
the android mobile in app. If the user wants tovkitbe status
of the sensors then you have send a predefinent (&tin this
case) then the status was received. In the sameamname can
control the load also by sending the predefinetkdeib the
controller. The code was written in the embeddéanguage
using keil compiler and the relevant hex file wasngped into

Hardware the LPC 2148 using flash magic software.

Block Diagram:

Block Diagram:
Power supply
% o Bluetooth
L
P
switch 2
1
Tomy oty |
Sensors " 3

Fig 1: Block diagram

Android Mobile:

anN>=30ID

— 15—

Firmware Implementation

Firmware implementation deals in programming the

microcontroller so that it can control the openataf the IC’s
used in the implementation. In the present workhaee used
the Orcad design software for PCB circuit desidre Keil

pnv4 software development tool to write and compite

source code, which has been written in the C laggua@he
Flash magic programmer.
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Software Tools Required
* Orcad
e Keil pVision4
e Flash Magic
Orcad is used for drawing the schematic diagram,

is mentioned above. Keiluv4, Flash magic are the tw

software tools used to program microcontroller. TWaking
of each software tool is explained below in detail.

Programming code description

A compiler for a high level language helps to reslu
production time. To program the LPC2148 microcdigradhe
Keil pv4 is used. The programming is done in théedded C
language or Assembly language. Keil pv4 is a suaite
executable, open source software development toolshe
microcontrollers hosted on the Windows platform.

Keil Compiler

Keil compiler is software used where the machine

language code is written and compiled. After coatfoh, the
machine source code is converted into hex codehnkito be
dumped into the microcontroller for further prodags Keil
compiler also supports C language code.
compilation of the C program converts it into maehi
language file .ex). This is the only language the
microcontroller will understand, because it condaithe
original program code converted into a hexadecifoghat.
During this step there are some warnings abouttaaéarrors
in the program. If there are no errors and warnithgs run
the program, the system performs all the requisestks and
behaves as expected the software developed. Ithetyhole
procedure will have to be repeated again. Belowr&g show
the compilation of the program.

2 e 413,07 ® Lo n

Figure: Compilation of source e.

Tislort, @8 © | = womne 13 i T8 e | B b |

Flash magic

Flash Magic is a PC tool for programming flash
based microcontrollers from NXP using a serial tinenet
protocol while in the target hardware. The figupoetow show
how the baud rate is selected for the microcomrphow are
the registers erased before the device is prograinme

4 Flash Magic - NON PRODUCTION USE ONLY

File ISP Options Tools Help

BEQAD
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COM Port. [ |

Baud Rate: | 3600 -
Device: |BICH1RAZ -
Interface {None [I5F) - .
! [~ Erase all Flash+Secunb+Clka
Dcillator Freq. (MHz]: | 16.000000 [~ Erase blocks used by Hex File
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Erase block 1 (0«1000-0x1FFF)

Step 3 - Hew File

Hes File: |DAGAMESH Project related'M ew Folder\Fieal-Time Automization Browse..
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Step 4 - Options
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Start ‘
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[ntemetwarking

e ezacadeny comdfan/classes
5
Dumping of the code into Microcontroller

e Th

7. RESULTS

The implementation and realization 68MART HOME
SYSTEM USING ANDROID APPLICATION” is done
successfully. The communication is properly dontheuit any
interference between different modules in the desigesign
is done to meet all the specifications and requémis
Software tools like keil uvision simulator, Flashgiato dump
the source code into the microcontroller, orcad fibr the
schematic diagram have been used to develop theasef
code before realizing the hardware. Circuit is iempénted in
Orcad and implemented on the microcontroller bodriade
performance has been verified both in software kitou and
hardware design. The total circuit is completelyrified
functionally and is following the application sofive. It can
be concluded that the design implemented in thegmtework
provide portability, flexibility and the data trangsion is also
done with low power consumption.

8. CONCLUSION

The objective of the project is to realize the Smar
Living, more specifically the home security systaming
Bluetooth technology. The system has been sucdbssfu
designed and prototyped to monitor and controhiiae from
dangers using an Android Bluetooth-enabled phond an
Bluetooth modules.

In this project, Android based smart home security
system that can be controlled remotely is proposed
implemented. Any android supported device can ledl us
install the smart home app, and control and monftersmart
home environment. A low cost smart home systembess
developed which does not require a PC as all psingss
handled by the microcontroller.



E

International Journal of Ethics in Engineering & Management Education
Website: www.ijeee.in (ISSN: 2348-4748, Volume 3due 2, February 2016)

REFERENCES

[1]. V. Chunduru and N. Subramanian, “Effects of Poweénet on
Performance of Home Control System Power Electmririves and
Energy Systems,” Proc. of International Conferenme Power
Electronics, Drives and Energy Systems, Delhi,dndD06, pp. 1-6.

[2]. LK. Hwang and J.W. Baek, “Wireless Access Monitgrand Control
System based on Digital Door Lock,” IEEE Transawion Consumer
Electronics, 53(4), 2007 pp. 1724-1730.

[3]. S.M. Tsai, P.C. Yang, S.S. Wu, and S.S. Sun, “Avierof Home
Security System on Intelligent Network,” |[EEE Trang8ons on
Consumer Electronics, 44(4), 1998, pp. 1360-1366.

[4]. Y. Zhao and Z. Ye, "A Low Cost GSM/GPRS Based V¢issl Home
Security System,” IEEE Transactions on ConsumectEiaics, 54(2),
2008, pp. 567-572.

[5]. H.Y. Liu, “The Study of Equalizer in Wireless Comnication
System”, Master Thesis, Dept. of Electrical Engnireg, National
Cheng-Kong University, Tainan, Taiwan, 2003

[6]. K.H. Tsai, “The Design of Control System for Homaformation-
Appliance through Power-Line”, Master Thesis, Degpt. Electrical
Engineering, National Cheng-Kong University, Taindaiwan, 2001.

[7]. I. B. Liao, “Infrared Remote Control Based on LCDsplayer and
Speech Synthesizer’, M.S. Theses of Electronic iieeging Dept.,
National Taiwan Technology and Science Univers807.

10



