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Abstract. Crime is a significant concern in urban areas of the Philippines. There
is a great importance of security surveillance system installed in one's homes or
offices. Security and surveillance technology issues are very crucial to give a
person relaxed freedom in his surroundings, a peace of mind and a feeling of
security against crime incidents. This study aimed to develop a home security
system using sensors and video surveillance that can send reports to a mobile
phone. In the case of motion detection, the comparison of two frames was used
to detect motion. The security sensors further aimed to detect early unusual
smoke and temperature that may lead to fire and sudden temperature change.
The surveillance camera connected to the computer monitored the incident and
which would directly send a warning message to a mobile phone.

1 Introduction

Today, home security system manufacturers and alarm monitoring services offer a
variety of ways for one to monitor his home's security system even when he's away
from his home on vacation or simply away because of work. Modern alarm systems
can notify of changes in the alarm system status by paging the owner or even calling
him on his cellular phone. While these innovations are certainly useful and offer more
peace of mind about the security of one's home, they are not the most exciting tech-
nologies used in many home security systems. The Internet has made monitoring of
one's home security system easier than ever. Many alarm monitoring services now
will allow access to one's home security system online. Very advanced alarm systems
even allow one to change security codes, lockout security codes and arm or disarm the
security system via a web interface. However, there is a new and very popular trend
emerging in home security system monitoring - mobile devices and telephones.

With the advances in broadband technology and Web mobile web browsers, mobile
devices have become the perfect medium for monitoring a home security system.
When used in conjunction with a compatible home security system and an alarm
monitoring service that provides Web enabled access service, one can use either his
mobile phone or computing device to monitor the status of his home security system.

This study takes into consideration the above mentioned concepts and has the aim
of developing a home security system with security sensors and video surveillance
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connected to a mobile phone through a mobile application to be used at home to mon-
itor and maximize security levels and prevent crime incidents.

2 Related Studies

In the study of Ijazuddin [1] about Wireless Home Security Architecture Using PDA
and Hand Held Devices, he proposed a wireless home security architecture using PDA
and hand held devices describe the ease of security while on the go, by using the PDA
from anywhere. The system will recognize the user and then connect the user with its
server to handle the security devices installed on the station. The client will gain
access through a WAP with the server using username and password, and can access
the different devices attached with the server. In the proposed paper the main
emphases are on security, i.e. locks, lights and camera etc. Statistically the system
achieved 93% results with failures of two times and one disconnection error.

In the study about smart home system by Robles et al [5], they develop a smart
home or building equipped with special structured wiring to enable occupants to re-
motely control or program an array of automated home electronic devices by
entering a single command. A smart home security system, offers many more
benefits. Home automation technology notifies homeowners of any problems, so that
they can investigate. For example, a homeowner on vacation can use a Touchtone
phone to arm a home security system, control temperature gauges, switch appliances
on or off, control lighting, program a home theatre or entertainment system, and
perform other tasks.

In the paper Automated Video Surveillance for Monitoring Intrusions Using Intel-
ligent Middleware Based on Neural Network by Pangapalan et al. [4], they presented a
Java based system that detects human activities in a security sensitive area and pro-
vides alarm for illegal activities identified. The system composes three major process-
es: Motion Detection, Subject Identification and Behavior Classification. Motion
Detection captures image of any movement detected. Subject Identification screens
every captured image by classifying whether the motion is made by human and elimi-
nating those which are caused by wind, animals and other non-human entity. Behavior
Classification categorizes the image passed as to what action and outputs alarm if it is
considered as illegal. The result shows that the system processed video continuously
as it classified behavior automatically.

In study on Intelligent Home Security System [2], the researcher develops a real-
time security system based on facial feature recognition. The system has a (certain
number of) camera(s) mounted at some strategic point(s) in the house toward strategic
point(s) (e.g. door, windows, etc.) in a house. If the system detects an intruder, his/her
image is then sent to the user by MMS. The system recognizes the people living in the
house and automatically get deactivated if one of these people enters the house and
activated when all people leave the house. As background knowledge, an intense
literature review has been done, mostly in the area of facial feature processing, in the
aim to select the best techniques.
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3 System Architecture

This proposed study is a home security system connected to a mobile phone. The
security system is composed of camera with motion detection program, a temperature
and smoke sensor. The mobile phone used is Toshiba Portege G900. The system is
supported by a software application developed by the researchers using MS Visual
Studio 2008. The database for the recorded videos and logs are stored in MySQL.

The home security system features include motion detection program, smoke sen-
sor and temperature sensor. The motion detection program functions by the use of
comparing the difference of two squares. The smoke sensor is triggered by unusual
smoke and the temperature sensor is triggered by abrupt change in temperature. When
a motion is detected or when the sensors are triggered, it will then send a warning
message on the user's mobile number configured in the program. The warning message
will then cause the owner to open the live video streaming. The live video streaming is
always available and only depends on the user to open it or not. The warning
notification message serves only as an indication that a motion is detected or unusual
smoke or temperature is detected. It also stores the recorded video upon detection of
motion. The server consists of the following: preview window, an arm button, an
unarm button, LED lights, video expander, help expander, an exit button and an inside
video expander. The arm button allows the system to activate its sensors, and start
detecting, as well as to start its live video streaming from a mobile phone feature. The
unarm button deactivates the system. LED lights blink to represent that sensors
detected motion, smoke or unusual temperature. Videos expander lists the recorded
videos which are stored in the computer's hard drive.

The mobile phone is capable of receiving warning notification messages and open-
ing live video stream sent by the server through a mobile application developed. This
feature is supported by an application developed for the system. The proposed home
security system is composed of a server and client side as shown in Figure 1.

Fig. 1. Architectural Design of the Proposed System
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3.1 Server Side

As shown in Figure 2, the server side is composed of a smoke detector and tempera-
ture detector connected to a game pad to convert analog to digital signal. A surveil-
lance camera is also connected to the server and a motion detection program detects
motion by comparing the difference of frames.

Fig. 2. Architectural Design (Server Side) Fig. 3. Architectural (Client Side)

3.2 Client Side

The client side is composed of a mobile application deployed on a mobile phone as
shown in Figure 3. When a motion is detected or the sensors are triggered, it will then
send a warning message on the user's mobile number configured in the program.

4 Simulation and Results

The system is composed of a motion detection program; a smoke detection sensor; a
temperature sensor; a server which the sensors are connected and the programs are
embedded; a modem that is connected to the server; a mobile application that is in-
stalled in a Windows Mobile Phone that serves the client; a server side program writ-
ten in C#; a client side program written in C# and designed in Microsoft Visual Studio
2008. As shown on Figure 4, the server side the Home Security System features the
system's functionality; the activation of the security system, the video display, smoke
detector, motion detector abnormal heat detector, temperature reading, and access to
recorded videos stored and help for instructions.

As shown in Figure 5, when the smoke is detected, the smoke detector blinks and
shows a red light and displays the video being recorded on the screen. Figure 6 shows
the motion detector of the system. When motion is detected, the motion detector blinks
and shows a white light and displays the video being recorded on the screen. On the
other hand, when there is an abnormal temperature change, the heat detector blinks and
shows a green light and displays the video being recorded on the screen. The
thermometer shows the temperature reading. The heat sensor of the system is
presented is Figure 7.
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Fig. 4. The Home Security System Interface Fig. 5.

Fig. 6. Motion Detector of the system Fig. 7. Heat Sensor of the system

If the system detects motion, smoke, and abrupt change in temperature it will then
send an SMS message to the client. The client side will then received an SMS notifi-
cation if what detection had occurred. The said SMS message will be the one that will
trigger the user to open the mobile application for him to view exact and live video
streaming. The aforementioned functions are presented in Figure 8 and 9 respectively.
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Fig. 9. Mobile Phone views the live video
stream.
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5 Conclusions and Recommendations

The Home Video Surveillance and Security Sensor was developed to maximize secu-

rity levels at home. It offers a simple and effective way to monitor our home. The

researchers were able to demonstrate an application for home security that involves

motion detection, smoke detection, temperature detection, surveillance, storing and

sending data. In addition, the system could be able to send SMS message to the cli-

ent's mobile phone and that triggers the user to view the live streaming video.

In order for a system to be more effective, clear and reliable video recording, a

high-resolution camera with a high-pixel count needs to be used. To further improve

the efficiency, an exact temperature reading when abrupt change in temperature hap-

pens can be included in the text message to be sent as notification to the client.

Moreover, it is recommended to use mobile phones other than Toshiba Protégé G900

wherein mobile application can be developed and deployed.
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