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Introduction
------------------------------------------------------------------------------------------------------------------------------------------------------------------
Statement
Our vision

To provide a security device that is most suitable for home and small office users. Compared to other devices or systems, our product offers more functions at a lower price. It is user friendly and easy to install.

Team goal 

Our goal is to demonstrate our ability to work as a team to develop a working and reliable product. We want this to be an accomplished milestone in our careers.

Team qualification

We knew that we were able to accomplish our goal because:
· We have three year of technology training in electronics

· Proficiency in electronics circuit analysis

· Knowledge in C++, 68XX code

· Mechanical skills 

· The average GPA for the group is 3.5 out of a 4.0 scale

Project task
The way our system works is that:

1) The intruder walks in 
2) Motion is detected 
3) Sound occurs until alarm is disarmed 
4) You have a certain amount of time to type in your code into the keypad.   

When starting this project we had certain user requirements and system requirements that we needed to implement system.  Some of these we were able to execute, others we weren’t (See figure1).   
	User requirements VS final function 

	USER REQUIREMENTS/SYSTEM REQUIREMENTS
	FINAL FUNCTIONS

Y/N
	COMMENTS

	Take pictures. 


	YES
	

	Save picture in HC11
	YES
	Takes picture but saves it to the computer.  The HC11 didn’t have enough memory.  

	User interface/ easy programming

	YES
	4X4 keypad, and 2X16 LCD screen used to interface with HC11.

	Contact police and sends picture to phone.

	NO
	

	Use in single house, apartment, or small office use.

*room size less that 20”X20” 


	YES
	

	Play sound to scare people off.  

· Change sound 

· Adjust volume


	YES
	Sound alarm but not able to adjust sound volume.  



	Send data and picture to cell phone


	NO
	

	Flashing lights


	YES
	

	Wireless technology

· Remote

· Camera

· Auto door locker


	YES
	The remote control can disable the alarm.

	Door Locker- Mechanical system that locks the door with use of a motor. 
	YES
	Remote control can cut door locker on and off.

	Power Supply- Back up power
	YES
	

	Voice deactivation of alarm


	NO
	

	Fire, smoke, carbon monoxide detector


	NO
	

	Operating multiple devices in a network-intercom
	NO
	


FIG.1: CHART OF USER/SYSTEM REQUIREMENTS AND FINAL FUNCTIONS 

Our Benefits


Our device will be cheaper compared to the current security systems and we will not have a monthly fee.  Also, our system will provide evidence of intruder break-ins by taking pictures of the intruder. Another feature is that you care wirelessly lock the door when you go out.

Steps
------------------------------------------------------------------------------------------------------------------------------------------------------------------
Phase one
· We gathered information about the current security systems on the market

· Then we came up with a prototype function design of the system.
· Next we made a survey and implemented interviews with potential users, to find out what customers wanted. For example we asked what function is most important to who own small homes, rents apartments, or own a small office.
· Then we reviewed our device according to the potential user’s feedback and make any necessary changes to improve demand.

· Next we went to people with knowledge in electronics and security technology and ask for feedback regarding our system. We have interviewed teachers at DeVry University, and other ADT customers.

· After we had initial function requirement we started collecting information to build the security device.

Phase two
· We came up with first version of hardware and software design
· We researched for hardware components that we needed, also comparing price and functionality.

· We tested our design in electronic work bench (software).

· We tried using different types of programming language to find the best fit.
· We modified our initial design.

Phase three --- in progress 
· We bought the hardware components 

· Built and tested each module

· Modified and redesigned original design to make each module work

· Integrated all the module and software together. 

Phase four

· Test and run in real world environment, and get feedback.
· Modify and improve our product.  
Function block & modules
------------------------------------------------------------------------------------------------------------------------------------------------------------------
After several modifications, we present the latest design we have. 
Entire system 
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Main controller 
----
the central process unit which is a 68hc11.
Main power       
---- 
serving all the energy needed for entire system, evening in power outage.
Backup unit       
----
charging battery when there is power, discharging battery when there is power outage
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Door Locking 
----
close the door lock or open the door lock depended on trigger 

Buzzer
----
send out a alarming sound

IF Motion
----
using infrared motion detect as a trigger 

Detection

Camera Motion 
----
detecting motion by compare image and saving images

Detection

Main controller

Function: 

The main controller is HC11, using I/O ports to control other modules 
Under the main program there are some subprogram running in the main controller.
Function:  main program.

Part list: hc11

Software designing: 
· Main program
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User interface unit

Functions: password function, password system.

Part list: hc11

Hardware designing: using pre-built keypad and LCD connected to hc11

Software designing: password function and system
· Password function
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This is the flow chart of the password settings function.  As of 

September 3, 2005 the alert function and sound function have not 

yet been implemented


Password system
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Motion detection module - camera 

Initially we intended to use the HC11 to control the camera and process the image to determine motion. After a lot of trial and error, we agree that the HC11 is too slow for processing images and this type of application, so we use a computer instead. This way we have a lot of space and a lot faster CPU 
The computer and camera is connected to serial port (COM1). Computer using software called MatLab to send and receive data from the camera them process and save the image.

Function: camera testing, image compress, motion detection, image saving.

Part list: computer, MatLab(software),  CMU-Cam, serial data cable, SRS232 to TTL converter  
Hardware design: none
Software design:
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Magnetic door sensor 

Function : 

The magnetic door sensor will send a signal to the Alarm Buzzer unit, to have the siren go off if the door is open.  Note: the siren will be triggered  already, by the motion detection device(potential burglar passing thru the coverage range of the motion detection device).  So, if the door is opened the signal will be sent to the siren (already triggered by motion device), then the siren will go off. 
Parts List: 

· 74LS04 IC (NAND gate) 

· 74LS00 IC (Inverter gate)

· (1 pair)Phototransistors 

· Magnetic door sensor

Hardware designing: 

Door locking unit

Function : 

 The door locker system is for the purpose of controlling the door locking mechanism.  The way it is meant to operate is that it would receive a trigger signal from the hc11, which then would pass thru current (via a DPDT relay) to drive the DC motor.  Howerver, because of time issues, we were unable to have the interfacing of this section.  But the working version has an interface with the RF system.  In our overall schematic, we showed both interfaces as alternatives for a potential full-working system.  The user would control our system thru a remote control (transmitter), then the respective signal would be transmitted.  At the receiver end, the receiver would demodulated, and decode the signal, which would then be sent out to the Doorlocker Network.  The functions available to the user would be to Open doorlocker, and Close doorlocker.  When the door latch reaches a certain position (closing position), the current to the motor would cut off.  If then the user wishes to Open (the now closed-positioned latch) the current is reversed in polarity.                                

Parts List: 

· (2) Transistors- 2N2219A

· (2 pair)  Phototransistor 

· relay DPDT-60mA;9.6/.6VDC(pickup/dropout)

· relay SPDT-89.3mA;3.5/0.25VDC(Pickup/dropout)

· Zener diode 

· DC motor @2-Amp

· Sensor switchs

· Door latch+

Hardware designing: 


[image: image7]
Software designing: none
Power back up unit
function

The Backup system is intended, if in a case of a power outage in our main power supply, then this system will be activated.  This will keep the security system running, even in power outage situations.   The regular power from the wall outlet will maintain charge on the backup circuit.  When it senses a lost of power, then the charge of this circuit will be activated to give power  to the whole system. 
Parts List: 

· (5) Diodes

· (2)RESISTOR, 1.0 0hm_5%

· (2) relay SPDT-89.3mA;3.5/0.25VDC(Pickup/dropout)

· 6V BATTERY

· Transformer (120VAC/60Hz) 

· 2N221 transistor  

Hardware designing: 


[image: image8]
Software designing: none
RF Unit
(wireless transmitter & receiver)
function

The wireless transmitter/Receiver is made so that by  remote control (transmitter) the user has the option of directing  many functions (Open/Close door latch, Sound Siren, etc).  Once the user presses a key for respective function, the appropriate signal(passing thru the Encoder/Modulator) is sent to the receiver, where the signal is Demodulated/Decoded.  Once the signal is received the appropriate voltage signal is sent to the network called for action.

Parts List: 

· HT-640 Encoder

· TWS-434A Modulator 

· RWS-4324 Demodulator 

· HT-648L Decoder

· (8)10k Ohm resistors

· (8)LED’s

· (8) Transistors 2N3904/NPN

Hardware designing: 

[image: image9.png]



Software designing: none

Alarm buzzer unit
Function:
 The Alarm unit is connected to an incorporated infrared motion detection device. This device is just a normal motion sensor lamp found in any retail store.  Once a person passes thru a covered zone, the device sends a signal to the Alarm unit(the signal first is step down).  Once received by the Alarm unit the signal triggers the siren to sound.  We originally had in our plans to interface the microcontroller with the Alarm unit.  We did the testing procedures for this interface, and found it to be working.  However, because all the program did not fully come to a working version, we decided to just have the RF interface.

Part List:
· Transformer (120VAC/60Hz)

· (4)N4002 Diodes 

· (1 pair)  Phototransistor 

· 470 uF

· Resistor (10K ohm,22ohm)

· Regulator ML7805A

· (4)N4002 “Air”Diodes

· 2N221 transistor  

Hardware designing: 
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Software designing: none
HARDWARE TESTING PROCEDURES
1. Camera module  

2. Motion Detection module-infrared

3. Door Locking unit

4. Power Backup unit

5. RF Unit

6. Alarm Buzzer unit

7. Transmitting/Receiving Communication System

MEASURING INSTRUMENTS:

· Agilent 5462D Mixed Signal Oscillescope

· Agilent 34401A 6.5 Digit Multimeter

· Agilent 33120A 15Mhz Function/Arbitrary wave generator

· Agilent E3631A Triple Output DC Power Supply

Camera module testing procedure
A. Test  SRS232 to TTL converter  

1. equipments: PC with COM1 port, serial data cable,  SRS232 to TTL converter  
2. Steps:

i. Turn on the PC

ii. Connect the SRS232 to TTL converter to the PC’s COM 1 port through a serial data cable.

iii. A yellow LED should turn on when you connect all to gather

iv. If LED is not on, check serial data cable and COM1 port.

v. If both serial data cable and COM1 port are functional then you have a bad SRS232 to TTL converter.

B. Test CMU-Cam
1. Equipments: 5V DC power supply, CMU-Cam, PC with COM1 port, serial data cable, SRS232 to TTL converter.

2. software: HyperTerminal 

3. steps

i.  connect the 5V DC power to CMU-Cam 
ii.  Turn the power switch on
iii. You should see a green LED on CMU-Cam.

iv. If not, check the polarity of the power input

v. If still no green light, you have a bad CMU-Cam.

vi. Connect the CMU-Cam to a SRS232 to TTL converter, which has connected to the PC through serial cable.

vii. Turn on CMU-Cam then Open HyperTerminal 

viii. [image: image14.wmf]SMRR3-150-SPDT/SM
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Set the HyperTerminal

1. connect using com1

2. baud rate to match CMU-Cam baud rate jumper setting (by default no jumper, baud rate is 115200)

3. 8 bit data

4. none parity bit

5. 1 stop bit

6. none flow control

ix. Type ‘GV’ in the command line.

x. You should get a feed back as “ack” 

xi. If you get a feed back as ”nck’” you are typing the wrong command, check the user manual for command list.

xii. If you don’t have feed back at all, and green light is on. Check the polarity of the connection wire between SRS232 to TTL converter and CMU-Cam

xiii. If you still don’t have any feed back, your CMU-Cam could be damaged or the BISO is not programmed.

Magnetic door sensor unit testing procedure
C. Test magnetic sensor

1. equipments:

5V DC power supply, multmeter

2. steps

Door locking unit testing procedure
Power back up unit testing procedure
RF Unit testing procedure
(wireless transmitter & receiver)

Alarm buzzer unit testing procedure
Software Testing Procedures

Programs run on HC11



Procedure #1:
Password

1. Compile and check for error(s)

2. Option should appear on screen showing 2 choices

a. New User

b. Regular User

If case a:


-Should ask user for the default password


-Ask user to set new password


-Gives user three tries before activating alert
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If case b:


-Ask user for password


-Have three tries before alert


-Ask user for change of password


-Confirm change


-Save password


-Exit

*The initial program was written in C but after much thought we decided to convert to assembly language.  The function written in assembly language performs exactly as what is describe above.
Procedure #2:
Alert
1. Compile and check for error(s)

2. The function is to send an interrupt to the HC11 to sound alarm

a. Must first receive a function call from other function

b. Output interrupt to HC11

c. End program

Alarm will be activated when the HC11 receive an input signal from the sensor which will trigger the IRQ interrupt.  The alarm will also sound when the user fail to enter in the correct password three times.  In the case of IRQ there were some problem and so was left out of the final version.
Programs run by MatLab


Procedure #1: 
testing_camera
1. connect the CMU-Cam with PC, make sure baud rate jumper on CMU-Cam is 9600

2. open MatLab
3. run function: testing camera

4. the MatLab should output “camera is on”

5. if take about 10 seconds and output “Camera is not available”  then there is problem in the connection.

  Procedure #2: 
motion_detect_beta

1. open MatLab

2. run function: motion_detect_beta
3. The MatLab should out put 3 figures, which show the original, compressed and difference of two images. And a message ‘there is motion’ or ‘there is no motion’, depended on the two image are or not match. 
4. if the MatLab output a error says matrix is not match, that’s because the two image you try to compare has different size. Two images have to be in same size.

5. the motion determine is depended on the number of pixel are different in two image. By default is set to 200 pixels. to change the threshold, you can change the number of pixels
Materials and Equipments

Measurement equipments: 

· Multi-meter

· oscilloscope

· power supply

· computer  

Component materials 

· Mc68hc11

· CMU cam 

· SRS232 to TTL converter  
· Speaker

· LCD screen

· Keypad

· memory

· Power transformer

· circuit for power backup

· circuit for memory interface

· circuit for image storage

· circuit for sound playing

· circuit for remote key alarm, 
and combination lock

· circuit for door locker 

Project Cost

Main CPU (computer)
------------------------------       Free (already have)

68HC11-----------------------------------------------       Free (already have)



Camera and other additional cost------------------      $250

      
Back up power, door locker,

                  Motion sensors, siren .------------------------------        $300


Other cost (shipping)--------------------------------  
$30 

                        Total

----------------------------------------       $580



Expected cost
----------------------------------------      
$500

Time table

Attachment 7 showed a tentative schedule of our project over the three trimesters.

Conclusion

There are many good security devices out there. From our survey, we learned that there are many needed features that are not offered as a standard for many of the systems in the market. The suggestions from our survey gave us an idea that would make our product very marketable and competitive. 

After completing our project we have come to understand that building an alarm system with the user requirements was a lot harder than planned.  We did complete most of the goals that we set out to do but the added features such as sending the picture to the phone and contacting the police were functions that weren’t able to do due to the time limitation and complexity of it all.

Doing this project has taught us all how to work together.  We did what we set out to do; we built an alarm system that functions in a small office, business, or home.
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This is the flow chart of the password settings function.  As of September 3, 2005 the alert function and sound function have not yet been implemented
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To access the personal settings the user must go through a password protection system which is illustrated in the flowchart above.
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