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ABSTRACT

The basic purpose of our project is to with the emergence of new technologies,
the field of security has witnessed an exponential rise and it has spread across the
entire country. Being engineering students we have decided to take up the challenge
and build a portable security systems which is reliable, user friendly, cost effective,
scalable and less power consumption and it could help us and others to protect
property and privacy and needs no installation and detects invaders on their
physical presence. The system uses PIR & Ultrasonic sensor that has a transmitter
and a receiver part. The Ultrasonic transmitter periodically emits ultrasonic signals
into an open area in front of it, and PIR sensor will look for living things e.g. human
on large area. To cover a wide range for Ultrasonic sensor, a rotating servo motor is
used to allow the sensor to cover roughly 180 degrees. If the signal ever hits a
physical object, it will be reflected back and, the receiver part of the sensor will then
capture it with the object considered detected. As the security system sends off a
sound alarm (glows LED in our case). Then microcontroller sends the information
to PC. That information is then polled by our MATLAB script that information will
send as an email to an address set by the owner in advance. The system is also

password protected; user can enable or disable system through correct password.



Ultrasonic Home Security System

Contents
Acknowledgment . . .. ... 05
AB ST RA CT Lot e 06
LIST OF FIGURES . . . ..ot e e e e 10
CHAPTER # 01 Introduction
11 Ultrasonic Home Security System .. .......... .. i .2 12
1.2 OB ECtIVE . . o e e e 12
1.3 MOBIVALION . . o e e e e 13
1.4 IS o e e 13
15 Challenges . . .. 13
1.6 L6510 £ 14
1.6.1  ESSeNtials . .. ..ottt 14
1.6.2 Preferred . ... .o 14
CHAPTER # 02 Literature Review
2.1 INtrOdUCLION L. 16
2.2 Comparison between home Security SyStems. .. ...ttt 16
2.3 Ultrasonic and PIR SBNSOT. . . . .ot vttt e e e e e 17
24 Different Types Of SENSOT. . . . ..ot e e 17
241 ACHIVE SBNSOL. .« o\ttt ettt e 17
2.4.2  PaSSIVE SENSOI. . . v vt vttt e e e e e 17
25 ChoosSing SECUIItY SYSIEM. . . ..ot e e e e e e 18
251  AOVANIAGES. . . . oot e 18
2.6 Techniques for SeCUrity SYStEM. . . .. .. i e e e e 19
2.7 Importance of OUr Project. . . ... .. o 19
CHAPTER 3 Components and Modules
3.1 OVERVIEW. . . e e e 21
3.2 List Of COMPONENLS. . . . . oo 21
3.3 ATBICS5IMIcro-controller. . . . .. ..o 22
3.3.1  Features of AT8OCHL. . ... .t 22
34 HC-SI04 UIraSOoNiC SENSOL. . . . v vt o vttt et et et et e ettt ettt 23
3.4.1 Features Of UItrasoniC SENSOF. . . . v vt vt et e it et 23



Ultrasonic Home Security System

3.5 Futaba S3003 SErVO MOTOT. . . . o oottt e e e e e e e 24
3.6 2N2222 TraNSISTOr. . o v v o ettt e e e i e e e e e e 25
3.7 Max232 serial communication IC. . .. ... .ot 25
3.8 Servo Motor Drive Module. . .. ... o 26
3.9 Serial to USB cable for communication. . ............. i 26
310 PIR SBNSOK. . e et e 26
3.10.1 Features Of PIR SENSOL. . .. oot e 27
CHAPTER # 04 Analyses
4.1 CoNtrol SYSteM. . . . oo 29
4.2 POSITIONING. . . o oot 30
4.2.1  Security LeVel DESIGN. . . .ot 30
4.3 Energy SUPPIY. . .. oo 30
44 COmMMUNICALION. . . . oot e e e e e e 31
4.5 MA T LA B, . 31
4.6 SafEtY ISSUES. . . o o e e 32
4.7 Network FIow Diagram. . .. ... e i e 32
4.8 Sl POIt. . . o 33
4.9 Setting the Serial Port Baud Rate. .. . ... ... 33
4,10  Analysis of SeCUrity SYStem. . .. oot e 33
411 PIRWOIKING. ..o e e e 33
CHAPTER # 05 Implementation
5.1 Hardware Implementation. . . .. .. ... 35
511 SErVOMOTOr. . v oot e e 36
5.1.2 Microcontroller Interfacing. . .. ...ttt 36
5.1.3 Servo Motor Drive CirCUIt. . .. ... oot 37
5.1.3.1 Calculations. . .. ..ot 38
5.1.3.2 Energy supply. . .o oo 38
5.1.4  Ultrasonic Sensor Communication And Testing. . .. .. ..o ii i 38
5.1.5 PIR Sensor Communication And TeSting. ... ... oo v 39
51.6 Complete Hardware. . . . ...t 39
5.2 Software Prototype Designing. . . . ... ... oot 40
5.2.1 Hardware Implementation. . . . ........ .. 40



Ultrasonic Home Security System

5.2.2  URIaSONIC SENSOL. . . o ot ittt et e et e e i e e e e e 40
5.23  PIR SBNSOr. . v ot 40
5.3 Servo Motor Drive CirCUIL. . .. oot e e 40
5.3.1 Serially Transmission data. . . ... ...ttt 41
CHAPTER # 06 Tests and Results
6.1 CIrCUIE TESHING. .« v oo et e e e e e e e e e e e e e e 43
6.2 Software Prototype TeSting. . . ... . oottt e 44
6.3 Hardware TeSHING. . . ... oo et e e e e e e e e e e 45
B.3.1 TSt CaSES. . . vt ot it e 45
6.4 Ultrasonic Sensor Communication TeStING. .« .ot vovi et ii et e e e 46
6.5 PIR communication and Testing. . . ... .o ittt 47
6.6 MATLAB RESUIL. . . .ot et et e e e i e 47
6.7 Distance Measurement ACCUFACY. . . .o« v vo v vt et it e et et et et e e e 48
6.8 Speed of AeteCioN. . . .o e 49
6.9 DeteCtioN ACCUIACY. . . v vttt et ettt e e e o e e e 49
6.10  E-mail Notification. . . ... .. 49
B.11  RESUIS. . ottt e 49
6.12  Problems Faced. . . ...t 50
6.12.1 Problems Countered. . . ... oottt 50
CHAPTER # 07 OUTCOMES
7.1 Challenges Set forth. . . ... .. oot 52
7.2 ACNIBVEIMENTS. . . o 52
7.3 Future Enhancement. . . ... ..o 53
7.4 CONCIUSION. .« . ettt e e e e e e i 53
7.5 FULUrE WOTK. .« o i e 53
7.6 IEEE Rules and Regulations. . . .. .. ...t 53
RETEIENCES. . .« oo 54



Ultrasonic Home Security System

LIST OF FIGURES

Figure 3.1 OVerview diagram . . . ..ot e v e 21
Figure 3.2 Pin configuration of 89c51 microcontroller. .. ........ ... ... 22
Figure 3.3 HC-Sr04 UItraSOoniC SENSOIS. . . .\ vt vi et et e e e e e et e e et et e e e 23
Figure 3.4 Working 0f SErVO MOTOr. . . .. . ..o o e 24
Figure 3.5 Diode and itssymbol . .. ... .. 25

Figure 3.6 Max232icsymbol. . . ... ... 25
Figure 3.7 Block diagram of servo motor drive CIrCuit . .. ... ..o i e 26
Figure3.8 PIR Sensor symbol. . . ... .. oo e 27
Figure 4.1 Microcontroller interface with othermodules . . ... .. ... ... . i 29
Figure 4.2 Power supply’s interface with other modules. . . ... ........... ..., 31
Figure 4.3 Overall net flow diagram . .. ... ..o 32
Figure 5.1 Project breakdown. . . ... .. oo 35
Figure 5.2 Servo motor angle poSition. . . ... ..ottt 36
Figure 5.3 Microcontroller interface with ultrasonic and PIR sensor. .. ...................... 37
Figure 5.4 Drive Circuit for ServO MOotOrS . . . ..ot vt e e e e e 38
Figure 5.5 Complete circuit diagram . . . ... .ottt 39
Figure5.6 servo motor drive CirCUIt . .. ... oot e 41

Figure5.7 MATLAB INterfaCing . . . .. . oo oot it ettt e e e e e e et 41
Figure 6.1 Complete diagram ON ProteUS . . . ... oottt e e e e e e e e 43
Figure 6.2 Sensor WOrKing. .. ... .. oot e 44
Figure 6.3 Password protected. . . ... .. ..ot 44

Figure 6.4 Simulation for servo motor movement as 0 to 90 degree. .. ... .. ................. .45

Figure6.5 MATLAB Results in case of correct password and detection of object. . . ... ..... ... 48

Figure 6.6 MATLAB Results in case of wrong password. . . ........ooviiiin e .. 48

10



