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Abstract: 


This project deals with the design & development of a theft control system for an automobile, which is being used to prevent/control the theft of a vehicle. The developed system makes use of an embedded system based on Global System for Mobile communication (GSM) technology. The designed & developed system is installed in the vehicle. An interfacing mobile is also connected to the microcontroller, which is in turn, connected to the engine. Once, the vehicle is being stolen, the information is being used by the vehicle owner for further processing. The information is passed onto the central processing insurance system which is in the form of the sms, the microcontroller unit reads the sms and sends it to the Global Positioning System (GPS) module and using the triangulation method, GPS module feeds the exact location in the form of latitude and longitude to the user’s mobile. By reading the signals received by the mobile, one can control the ignition of the engine; say to lock it or to stop the engine immediately. The main concept in this design is introducing the mobile communication into an embedded system. The designed unit is very simple & low cost. The entire designed unit is on a single chip.
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1.Introduction
These days car theft cases are higher than ever, give your car an excellent protection with the only reliable anti-theft device. Car central locking system ensures the best guarantee to protect your car from different kinds of theft cases. It is a car security device that offers excellent protection to your car. A car with central locking security system helps the user to lock and unlock doors at the press of a button. Mainly two types of central locking systems are used in Auto industry - Automatic central locking system and Manual central locking system that ensures smoother and secured operation. Again this system could not prove to provide complete security and accessibility of the vehicle in case of theft. So a more developed system makes use of an embedded system based on GSM technology. The designed & developed system is installed in the vehicle. The main concept in this design is introducing the mobile communications into the embedded system.
2. Objective

The main aim of the project is to design and develop an advanced vehicle locking system in the real time environment. The user can send a STATUS message from his cell phone and as soon as the GSM module gets the message, it will check for the user’s authentication and if found to be valid , it will immediately send the details of the locations like the latitude and the longitude using GPS module. So the user can get to know the exact location of the vehicle. At the same time message will b sent to a personal computer where user can get the exact location of vehicle pointed out on the google maps.
3. Block Diagram And Working
The main part of the system is PIC (Peripheral interface controller). PIC interfaced with I-button, GPS Modem, Real time LCD display terminal, GSM Modem, and H-Bridge Motor driver. We can use PIC 18F4520, because it has 2-UART, one for GSM and another for GPS for transmitting and receiving the data PIC is 8-bit microcontroller and it has 40-pin IC .The main feature of PIC controller is it has in-build oscillator and EEPROM.

I-button is a computer chip enclosed in a 16mm thick stainless steel can. It has unique and durable container in which data information can travel with a person or object anywhere they go. I-button can mount virtually anywhere, because it is rugged. It cannot be affect due to environment, indoor and outdoor. It is small and portable. I-button is used to access the vehicle. It is used for switching ON or OFF the vehicle. I-button has various advantages one of them is it cannot be cloned, so by using I-button vehicle cannot be easily stolen.
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Figure 1 Block schematic for vehicle locking and tracking system.

GPS (Global Positioning System) is used to find out the exact location of the vehicle by the mathematical trilateration algorithm.

We are using AT Command SIM 300 GSM Modem. With the help of this we can communicate with vehicle and give it commands such as lock or unlock or track the vehicle whenever we need.

Here the RTC DS1307 Real Time LCD Display is used to display whole information of the system such as message delivery report or the system status like lock or unlock. The main advantage of Real Time LCD display is if the power is OFF it does not reset.

In this system H-Bridge motor drive moves our hardware device. L293Dual H-Bridge motor drive is used because one IC can interface to DC Motor which can be controlled in both clockwise and counter-clockwise direction.

Thus in this system the PIC controller  interfaces GSM modem, GPS modem, I-button, Real time LCD display terminal and H-bridge motor drive. 

Here the I-button is used to access the vehicle. It is used for ON and OFF the vehicle. I-button has various advantages one of them is that it cannot be cloned, so by using I-button, vehicle cannot be easily stolen.

A GSM and GPS technology goes hand in hand. GSM is used to communicate with vehicle through SMS service. With the help of GPS we can track the position of vehicle, it will send an authentication code then with the help of internet we get the location on 3D map.

B. PIC18F45K22 microcontroller

Microcontroller is the heart of our circuit. It acts as an interface between GPS and GSM. In this project we have to use AT mega16 microcontroller. The PIC18F45K22 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC architecture. By executing powerful instructions in a single clock cycle, the PIC18F45K22 achieves throughputs approaching 1 MIPS per MHz allowing the system designer to optimize the power consumption versus processing speed.

C. GSM Modem

A GSM modem is a specialized type of modem which accepts a SIM card, and operates over a subscription to a mobile operator, just like a mobile phone. From the mobile operator perspective, a GSM modem looks just like a mobile phone. A GSM modem can be a dedicated modem device with a serial, USB or Bluetooth connection, or it may be a mobile phone that provides GSM modem capabilities. A GSM modem could also be a standard GSM mobile phone with the appropriate cable and software driver to connect to a serial port or USB port on your computer.

D. GPS Modem

The Global Positioning System (GPS) is a spacebased radio-navigation system consisting of a constellation of satellites and a network of ground stations used for monitoring and control. GPS is operated and maintained by the Department of Defense (DOD). The GPS is a constellation of satellites in orbit around the Earth which transmit their positions in space as well as the precise time. It is the receiver that collects data from the satellites and computes its location anywhere in the world based on information it gets from the satellites.
2. CIRCUIT DESIGN 
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Figure 2 . Circuit design for vehicle locking and tracking system.
Power supply – We need a 5V DC supply as the operating voltage for the microcontroller unit, GSM modem and GPS module. A 230V AC voltage from a transformer is converted into 12V DC voltage using a power regulator. A 7805 IC is used as a voltage regulator which gives 5V DC from 12V DC voltage. LCD display – LCD display device (LM016L) is interfaced with the microcontroller unit (PIC18F45K22). The data pins (D0-D7) of LM016L are connected to PORT 2 of PIC 18F45K22. Data is written on PORT 2. Reset (RS) ,read/write (RW) and enable (E) pins are connected to PORT 0 pins for corresponding operations Serial communication – Two serial ports are required for interfacing the GSM modem and GPS module. As PIC18F45K22 has only one serial port, a switching IC 4066 is used to execute GSM/GPS operations whenever required. MAX232 chip connected to the AVR to enable UART transmissions between the AVR and the PC. Relay – We have used a relay for activation/deactivation of the vehicle ignition. Four relays i.e. RLY-SPCO are driven by the motor driver ULN2003A which is interfaced to PORT 1 of PIC18F45K22.
3. PROTEUS for circuit design and PCB layout

i. In our system PROTEUS ISIS is used to create circuit design and simulate it. Also PROTEUS ARES is used to create PCB layout. Already the circuit design using PROTEUS is shown in figure (2).
ii. Likewise, simulation for different units used in the system like relay, power supply, led and serial communication is also done successfully.

4. HARDWARE UNITS

 A. GPS Engine SR-87

i. The ProGin SR-87 series GPS modules incorporates high sensitivity, high performance SiRF StarIII chipset solution in a compact design.
ii. The module tracks up to 20 satellites at a time while offering fast time-to-first-fix and 1Hz navigation update.

iii. The unit is very suitable for broad applications such as Handheld, PDA, PPC or other battery operated navigation system.

Figure 3 . AVR Studio

 B. SIM300 – a Tri-band GSM/GPRS engine

i. The hardware interface of the SIMCOM SIM300 module connects to the specific application and the air interface.

ii. SIM300 is a Tri-band GSM/GPRS engine that works on frequencies EGSM 900 MHz, DCS 1800 MHz and PCS 1900 MHz.

6. TESTING

The software code which is in C is to be compiled ,debugged and tested. The software PROTEUS ISIS is used to create the circuit design and then simulate it with the help of AVR Studio which controls the execution of C programs for different resources on AVR microcontroller. Also a PCB layout for the circuit implementation is created using PROTEUS ARES software.
4. Conclusions

This project deals with the design & development of a theft control system for an automobile, which is being used to prevent or control the theft of a vehicle. The simulation of the circuit design and its implementation is done using PROTEUS software. This system is designed to improve vehicle security and accessibility. With the use of wireless technology vehicle owners are able to enter as well as protect their automobiles with more passive involvement. Ideally, this project could be made more convenient and secure with the use of satellite modems instead of cell phones as tracking device as the system may fail when there is no network coverage. This design can be made more enhanced in future to support camera, handset phone / hands free, mobile data LCD display, web based tracking software also PC based standalone software. In our project the security system is based on embedded control which provides security against theft. The GSM modem provides information to the user on his request. The owner can access the position of the vehicle at any instant. He sends a message in order to lock the vehicle. The GPS receiver on the kit will locate the latitude and longitude of the vehicle using the satellite service. This is reliable and efficient system for providing security to the vehicles through GSM, GPS and serial communication. The maximum speed according to the standard is

20kbits/sec.
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