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ABSTRACT

In recent years, the home environment has seepid davelopment of home automation and various régcu
measures. This technology offers new and excitimgodunities to increase the connectivity of desieéthin the home
for the purpose of home automation and also it ipies/security through visual surveillance. Mobikvides are ideal in
providing a user interface in a home automatioriesysand also a monitor for surveillance, due tartpertability and
their wide range of capabilities. They can commatgovith a home automation network through an hgkegateway, but
cannot directly communicate with devices in thenmek, as these devices usually implement low posegnmunication
protocols, such as ZigBee, WiFi etc. In this proj@e aims at controlling Home appliances and viguabnitor the home,
via Android device using Internet as communicatioatocol (provides worldwide accessibility), RasplhePi as server
system and Infra-red camera for surveillance. Insystem user will be notified through android d@evivhen motion is
detected in surveillance area. We create a usardily interface for the android device that alldfes user to communicate
with the Raspberry Pi server. The server will kerfaced with a relay circuit board that contrdie aippliances running in
Home and it is also connected to an Infra-red Canterprovide surveillance. By this we offers a ab& and cost

effective Home automation and surveillance system.
KEYWORDS: House Automation, Surveillance, Worldwide AccediihiRaspberry Pi, Android, etc

INTRODUCTION

In this project we focus on two main aspects, H@amation and visual surveillance. The home autioma
refers to domestic environment that improves thalityuof the resident’s life by facilitating a fléte, comfortable,
healthy, and safe environment. Internet based harte@mation systems become the most popular horoenatibn system
in international markets;. The remote controllingdanonitoring of a house using internet requiresmater, which is
large in size and heavy to carry around. In outesyswe use low cost ARM processor as a substitrtéddge computer.
The most available home automation systems userdiff wireless communication standard to excharaja dnd
signaling between their components, like Bluetodihbee, Wi-Fi, etc which are of low communicati@nge. But Using

Internet provides us a worldwide range of commuitca

In Home automation system there are collectionsnt#frconnected devices for controlling various fiimts
within a house. Android devices are cheap substitutontrolling this automation system. Android/ide provide a better
user interface for controlling this system. We deped an android application that effectively astcantrol panel for

controlling the loads, monitor the environment @novide a image frames of the surveillance area.
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The current existing home security system for #wft and fire system includes infrared rays fguuhprocess.
Even though these types of security system are mhmepsive yet there are still some defects sutcheasange of infrared
based home security system is 4 to 5 meters. Tmsumers are to keep co-operative relationship thérsecurity service
provider and so they have to expense much foregthvider for good service quality. There remainrecord how and

who has broken the security system and enterelahse.

In this project we connect an infrared camera &oRaspberry Pi embedded board, to provide visuakgiance.
Raspberry Pi process the frames captured by theraaamd check for motion objects in it. If motierdietected it pop up a
notification to android device through internet aislo record the frames in its local storage. Aftetification user could
able to see the recorded frames as a video. Hereseemotion detection algorithm to detect the nmotieside the
surveillance area. Though some advanced systenidgVace detection capabilities there occurs soamplications
when the intruders wears a mask. Hence the useft iwith the decision to take the necessary actimte the intrusion is
detected and notified through his android devidee Tiser interface of the android application presithe facility to turn
ON and OFF the surveillance mode, and provided Itfael control is possible anytime. The android agtion
communicates with the Raspberry Pi server for easér command. Similarly Pi communicate with the rait

application to notify the user about the intrusion.

RELATED WORKS

Enabling Mobile Devices for Home Automation Using #j Bee

Home automation systems are collections of intareoted devices for controlling various functiongshivi a
house, such as light control, heating, air conditig, etc. Mobile devices are ideal in providingser interface in a home
automation system, due to their portability andirtiéde range of capabilities. They can communicaith a home
automation network through an Internet gateway,dauinot directly communicate with devices in thémoek, as these

devices usually implement low power communicatiost@cols, such as ZigBee.

There are several methods to equip an Android dewith a dongle capable of ZigBee communicatiore Tike
of multiple communication channels, such as the TG&nnel, that uses WiFi to connect to a gatewag, tae USB
channel, that can connect to a device on the hartwmation network through an USB dongle. Modern ieotlevices
have embedded modules for several wireless commitimictechnologies, such as WiFi, UMTS and Bludiodhe home
automation system consists of various home automatévices interconnected in a wireless sensorarkpa gateway at

the edge of the network and one or more clientadsyithat can be either smart phones, tabletaptogs.
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Figure 1: Design and Implementation of SMS Based
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Home Automation System

This system presents design and prototype impleatientof a basic home automation system based o8 SM
technology. The automation system consists of tvanncomponents; the GSM modem, which is the comaoation
interface between the home automation system amdighr. GSM modem uses SMS technology to exchaaige and
signalling between users and home automation sysiamsecond module is the microcontroller, whiglthie core of the
home automation system, and acts as the bridgeebatihe GSM network (the user) and sensors andtacsuof home
automation system. Sensors and actuators are Idireshnected to hardware micro controller througiprapriate
interface. System supports a wide range of homenzation devices; power management components, igecur
multimedia applications, and telecommunication desi System security based on user authenticatieacthh SMS being
exchange, as each SMS contains user name and pdgbeside comments). User can easily configureehantomation
system setting through RS232 protocol using a fuserdly interface.

Figure 2: Vision System for Counting People

An intelligent security system that provides horaeusity using visual surveillance is developed erglored in
this paper. This will be very much useful in honmel @ompany automation. The main processing urdt éertex ARM
processor with Linux operating system and the begdare using is Beagle Bone Black (BBB). Survaika system is
achieved using Open CV(open source computer vigiod)the communication system is designed by uSialI(Global
System for Mobile Communication) Module. Total nienbf people in a room is counted by using the Op¥nThe user
while leaving the premises can give voice commamdmiake the system active. The system continuesmetio
surveillance when the user left the house or officean be modified to turn on automatic surveila at a specific time of
the day. If the user left the premises and theesysletects the presence of a human being in therean SMS will be
sent to the Cell phone of the user and the aladhb®iturned on. After turning on the alarm theteys will start recording
video on the SD card so the user can inspect [atex.system can also count the number of peoplleeimoom by using
image processing algorithm and will automaticallgns off all the load in the room when no one issgnt. This will also

help to reduce the unnecessary wastage of power.
Java Based Home Automation System

This paper presents the design and implementaticm #ava-based automation system that can monitdr a
control home appliances via the World Wide Web. Tesign is based on a stasnd alone embedded systard

integrated into a PC-based server at home. The lappkances are connected to the input/output pdrthe embedded
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system board and their status are passed to tlersdrhe monitoring and control software enginebésed on the
combination of Java Server Pages, JavaBeans, amddtive C. The home appliances can be monitoneldcantrolled

locally via the embedded system board, or remdtelyugh a web browser from anywhere in the worldvjated that an
Internet access is available. Appliances at horaecannected to an embedded system board (E-bddre)control code
on the E-board operates the appliances and comatasiwith Java-based code that resides at thersdriieme. The user

can interact with the home automation system frogwdnere at any time.
PROPOSED SYSTEM

Every user who is experienced in the existing syateay think of a system that may add more flexyp#ind run
with some common applications such as android.grbposed system is designed in such a way to afeidimitations

of the existing system. The proposed system suppaote flexibility, comfort ability and security.

The proposed home automation system is working wétty popular android phones. It is having maitiyee
components; the android enabled user device, amigit connection with good bandwidth, and a rasglmrboard. Here
the users have provision to control the home appdia through android enabled device. This will iower the system
popularity since there is no need for a wired catina or any other additional modules. The insinrg from the user
will be transmitted through the internet. The raspp pi board is configured according to the auttiomeand surveillance
system and it will enable the relay circuit as pser request. The relay circuit can control the én@ppliances. Video
recorded by the system provide more reliable sliavgie to the user and the user can also checkutrent status of the
appliances. OpenCV used for motion detection pesvichore accuracy.

The main objectives of the proposed system is t@igdeand to implement a cheap and open source home

automation system that is capable of controlling antomating most of the house appliances throngindroid device.
Advantages of Proposed System
The new system must provide the following features
» It allows more flexibility through android
e It provides more accuracy of intruction.
e It provides security and authentication.
« Additional vendors can be easily added.
WORKING SYSTEM
Our system consist of following major modules
» Hardware and Automation module
» Vision surveillance module

* Android application module3.1 Notification and Mo8tatus 3.2 Remote Automation
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Architecture Diagram

@
¥, 1

camera

~ HOME
.t. APPLIANCES

Ll

| - 1T
o=l
= o

User’s phone

Raspberry PI

Figure 3
Hardware and Automation Module

The major Hardware components used in this systemrRaspberry Pi, relay circuit, infrared cameradrai

devices etc.

The Raspberry Pi is a low cost single-board compatech is controlled by a modified version of DabiLinux
optimized for the ARM architecture. The core of theme automation system is this minicomputer. Heeeare using
model B ,700 MHz ARM processor with 512 MB RAM.

Raspberry pi

Figure 4

The raspberry pi runs a server program such Apdamcat that serves the android user applicationtaad
appliances. Relay circuit interfaces the electraggbliances and Raspberry Pi's GPIO pins. WherPtreends the signal,
the relay controls the appliances according t&€#&mera module is connected to Raspberry Pi foredlamce. Pi act as
Server both automation and surveillance. Pi is lokgpaf communicating through Internet for contmadiiappliance and

also process the frames captured by the camertéotdhe motion object (Intruder).
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Figure 5

A Relay

Figure 6
Vision Surveillance Module

Vision Surveillance is implemented through Open r8euComputer Vision Library (OpenCV) using Motion
Detection Algorithm. Using this algorithm, Pi presethe frames captured by the Camera. Here motectin is

determined by using OpenCV with background subvaanethod.

The camera captures the frames and performs mdgtection algorithm. In this method the frames wegut
through the camera are compared with one anothgertform background subtraction. Say, a camerauoaptframe one
and two. Initially it coverts these two frames igpey scale and then difference between theseravoefs are calculated .
This difference is stored in buffer. Now the thralshis performed to neglect minute pixel changese ¢t lightning
conditions and then image is smoothened to remigining noise. The smoothened image is down sainpliéated and
then up sampled to remove the noise and isolateithhl segmentations and joining the separate etesnof image. The
result is contoured to retrieve the boundary ofrttation detected in the difference of the two framow it is necessary

to check the contour area , whether it is in thenpgsible limit. If not, notify the user.

Work Flow of Surveillance Module

Turn On Surveillance Mode (in Android App)
Monitoring Each Frames captured by the Camera(ARM 11)

Send Notification to Android App(by Web Server) and
also Record Video for few minutes(Saved In local Memory)

Receive Notificationand play video(in Android App)

Take Necessary Measures

Figure 7
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Figure 8

Android Application Module
It contain two Interfaces:
* Notification and Mode Status
* Remote Automation module
* Notification and Mode Status:

When the user switches the surveillance mode iusige interface, the system starts to monitor timeesllance area.
If any intrusion is detected, the user is notiftacbugh the HTTP server and android applicatiornwitsound alert. The
user can also view the recorded video of the imtrud the Ul screen and then can take the necessdign such as

turning on the alarm etc.

10:00

A ALERTVINTRUDER DETECTED

A ALERTNINTRUDER DETECTED

A ALERTUINTRUDER DETECTED

Figure 9

Remote Automation Module

In this interface the user is provided with screemtaining vairous buttons with description to cohteach
appliance. the below diagram show a model for th®raation Ul screen. It also describes the curstatus of the

appliance.
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IGPIO # | GP1O Description |Status | Action

a FAN @‘ Tum On
17 | GARAGE @ ‘ [Tum On
18 | LIGHT @‘ (e

21 WASHING MACHINE @ ‘ aaba

22 WATER PUMP @ ‘ [Tum On
23 DOOR LOCK @ [Tum ©n |

2a GAS VALVE LOCK @ Tum On

25 ALARM @ [Tum on_

Figure 11

FURTHER APPLICATIONS
» Automated fire exit systems can be build.
e Temperature and pressure monitor.
 LPG Gas leakage sensing and control.
* Water leakage sensing.
*  Water level indication.
» Garage door monitor.
* Magnetic door open system.

» Electricity usage monitor.

Energy Monitor £
] / %;/7 Raspberry Pi
i it e < m

Audible Notifications

Presence Monitor
g Tornp Moritor @ Washer Dryer Nolifier

Mailbox Nolifier Fo= ]

2 @ -
Fire / Gas Notifier | Garage Door Monitor |
v J {
. " ¢!

Sicumy Sysfeml Water Leak Notifier

-

Figure 12
CONCLUSIONS

Thus this system is more flexible and providesaative user interface compared to other home automand
security systems. In this system we integrate adrcash devices for home automation and surveillangenovel
architecture for a home automation system is pregpasing the relatively new communication techniglegThe system
can be used in several places like banks, hospltdls and other sophisticated automated systemmshvdramatically

reduce the hazard of unauthorized entry. Evideacebe given to the security department if any ropkssue occurs.. We
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hide the complexity of the notions involved in theme automation system by including them into apsmcheap,
flexible, but with powerful and comprehensive sktadated concepts. This simplification is neededitt as much of the

functionality on the limited space offered by amuliendd mobile device’s display.
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