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INTRODUCTION

The proliferation of electronic devices in today's society, specifically cellular phones and communication accessories, has introduced a new potential for mobile security and home safety. Our team is designing a communication system that monitors security threats and notifies consumers directly through their mobile device, eliminating any middleman service organization. This technology will provide the user with the capability of remotely securing their home at the touch of a button and can incorporate an endless range of applications for sensor networks that communicate with door and window locks, fire alarms, motion detectors, temperature probes, home appliances, etc.

PROBLEM DESCRIPTION


In today's busy society, people are constantly on the move.  In times like these, they often times need means to simplify their lives while managing all the various aspects of their lives.  During times of economic turbulence, they need convenient methods to accomplish small tasks, save money, and increase efficiency.


 In fact, home security is often a concern of many people.  While companies are able to monitor the safety of ones' home, people also want to have that knowledge in their hands.  They yearn to have the reassurance that their possessions are safe while having the control to do so.  In the haste of a busy schedule, people become absentminded and tend to forget whether their doors are locked or their windows are open.  Thus, this could leave them in a state of panic due to the unknown.  It is necessary for people to have a means to control the security of their home at the touch of a button.

PROPOSED SOLUTION


To alleviate this problem, we will devise a home security system that can be activated at a touch of a button.  This system will utilize the fact that people are becoming more dependent on their cell phones.  The home monitoring system will have the capability of sending a message to the user regarding the status of the lock and other security features.  Likewise, with windows we will create a way to close ones' windows and then accordingly, a status message will be sent to the cell phone.


This system gives the user the control that they may want in order to keep their home safe.  Through the system, they can check on the status of some of the main forms of entry into their home while ensuring that intruders stay out.  The system gives them the convenience to access this information wherever they may be and they can then have the information delivered back to them and the touch of a button.  

DEMONSTRATED FEATURES

The main feature which will provide the convenience and accessibility which will make the Cellular Sentinel project unique is the communication between cellular telephones and the in home system.  This communication will be two way.  A cellular telephone will be able to send commands to the in home system which will be processed and actuated by one or all of the portions of the in-home system.  Queries regarding the status of the system will also be possible.  In order to respond to such queries or in reaction to changes encountered by the sensors associated with the in home system the system will also be able to send information to a predetermined cellular telephone.  These communication features between the system and a cellular telephone are the main feature to be demonstrated by the Cellular Sentinel project.


The system will also be able to produce several functions either in reaction to changes in environment or status or in response to commands delivered via cell phone.  These features can be broken down into two categories:  mechanical and sensory.

Sensory:


Sensory commands will take place either in reaction to a change in the status of a sensor or as the response to a query made by a cellular telephone.  Items which will elicit a reaction without a cellular query include the sounding of a fire alarm or potentially the tripping of a motion sensor.  This information gathered by sensors will be interpreted and communicated to a cellular recipient.

Mechanical:


Mechanical features include the closing of both a door lock and a window at the command of a cellular telephone.  The successful completion of these tasks will then be communicated to the cellular telephone which issued the order. 


In order to realize these features the sensors, mechanical components, and information processing units must exchange information and commands.  This will be implemented wirelessly through one of several different wireless communication protocols presented in the Available Technologies section.
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Figure 1.

Figure 1 is an overview of the functional blocks in the system.  The overall system will require circuit design, communications, programming, and component design.  The system will need to be designed, built, and tested in parts based on functional units because of the complexity of the system.

Control Center:


The control center will serve as the base station for this system.  It will coordinate the inputs and outputs of the system and will involve circuit design and programmable microcontrollers.

User interface:


The user interface in this system will be a cell phone.  An interface between the cell phone and the control center will allow the user to connect with the control center and a microcontroller will send the user the given status of the sensors.  If the user wishes, he may then tell a microcontroller to enable a locking mechanism.

Sensors:


Both of the sensors will be used to tell whether or not a either the door is locked or the window is closed.  Each sensor serves as an input and sends a logical 1 or 0 depending on the state of the lock/window to the control center where the information is processed and reported to the user upon connection with the control center.

Mechanisms:


When prompted by the user, the control center will send a signal to enable either the locking mechanism or the window closing mechanism or both.

Communication:


Communication is necessary between the control center and each sensor and locking/window mechanism and will be done so wirelessly.  We will need to select a wireless technology that will have an effective range for a standard size home.  The communication technology in the house will be used to send signals in one direction.


Each functional unit can be divided further into subunits.  Each part of these will need to be tested before integration into the final system to ensure that they fulfill their intended purpose.  Overall this project will require many aspects of electrical engineering including designing a circuit board with microcontrollers that receive information from the sensors, send information to the each mechanism, and send and receive information to and from the user.  
AVAILABLE TECHNOLOGIES

There are many available technologies that the Cellular Sentinel project will be able to utilize.  There are three areas of the project which employ technologies that have already been developed and are commercially available.  They include:

· Mechanical Component

· Cellular Technology

· Wireless Communications

· Information Processing

Mechanical Components:


Mechanical components will be needed to demonstrate the movement of both the lock and the window.  Possibilities for this feature include commercial servos and solenoids.  Examples of each follow.
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             To the left is a linear solenoid which would 

             be ideal for push/pull action required of a

locking mechanism.  This particular example

             is $15 at surplussales.com.
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The servo pictured to the right has 3.4kg-cm

torque or at least enough to produce the ope/close action of a window.  This model is $13 at hobbyengineering.com.

Cellular Technology:


One of the main features of the Cellular Sentinel project is the communication between the system and a cellular telephone.  This feature will be implemented with technologies available from Telit.

The GM862 – Cellular Quad Band Module allows a microcontroller to communicate with a cellular telephone after the introduction of a SIM card.  This item will be the most expensive feature of the Cellular Sentinel project.  It is listed at Sparkfun.com as $145.95.

Wireless Communications:


A wireless communication system will be needed to allow components within the system to communicate.  Several available technologies are available to implement this feature.  The strongest candidate of these available technologies is Zigbee.  A Zigbee transmitter/receiver is pictured below.  This area will require 'shopping' as RF technologies have a wide price range.
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Some other available methods for wireless communication that could be potentially feasible are:
Bluetooth:

A short range communication technology for data transmission over short distances. However, it is more expensive than Zigbee and is more advanced that what our project needs.
Near Field Communication: 

A short-range high frequency wireless technology that allows for data exchange.  The range of this technology is not large enough for our project.

EnOcean:

A communication technology utilizing self-powered wireless modules.

RF:

A wireless communication system that transmits data using radio wave frequencies.

Infrared:

A short distance wireless communication system using infrared technology.

Information Processing:

A microcontroller will be necessary to process the information received and transmitted by the system from sensors within the system and from a cellular telephone communicating with the system.  The microcontroller used during the senior design tasks is a leading choice for the microcontroller because it has significant memory and is programmable with the C language.

CONCLUSION
Our project will utilize current technologies to create a convenience for its user.  In designing a communication system that provides the user with the capability of remotely securing their home, we are not only making life more efficient but are providing a general service to ensure security.  The user interface used will be something that people generally always carry with them, a cell phone, so no added hassle will be involved.  Additionally, the features of our project are not limited to the ones mentioned.  The system is flexible in that it has the possibility to incorporate numerous other features such as alarms, motion detectors, temperature probes and home appliances.  With the use of the Cellular Sentinel project, people will have the convenience of securing their home at the touch of a button.
