
 CHAPTER 1
INTRODUCTION
                 Now-a-days, it became very difficult to know that an accident has occurred and to locate the position where it has happened. It’s very difficult for the lives of victims until anyone noticed and informed it to the ambulance or to any hospital and if it occurs in remote areas there will be no hope to survive. To overcome these, GSM and GPS technologies are used. The GPS based vehicle accident identification module contains a vibrating sensor and a GPS modem connected to the microcontroller. When an accident occurs, the vibration sensor gives the signal to the microcontroller, which sends the information to the LCD display through GSM network. The vehicle is tracked for every five minutes using GPS and the position of the vehicle is also send to the mobile in terms of latitude and longitude which is processed by the pc.
1.1 Objective
                      The main aim of this project is to find the accident spot at any place and intimating the location to mobiles through the GSM and GPS networks. 
1.2 Hardware requirements
1. GSM MODULE 

2. GPS MODULE

3. ARM LPC2148

4. LCD DISPLAY

5. MEM SENSOR 
6. POWER SUPPLY                                 
1.3 Software requirements
1. Keil software  
2. Flash magic
1.4 Block diagram    
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[image: image70.png]Device  Number On-chip Endpoint  On-chip Number of Number of Note

ofpins  SRAM USBRAM  FLASH 10-bit ADC  10-bit DAC
channels  channels

LPC2141 64 8B 2kB 32kB 6

LPC2142 64 16 kB 2kB 64 kB 6 1

LPC2144 64 16 kB 2kB 128 kB 14 1 UART with full modem
interface

LPC2146 64 32kB+8 KB 2kB 256 kB 14 1 UART1 with full modem
interface

LPC2148 64 32kB+8 KBl 2kB 512kB 14 1 UART 1 with full modem

interface
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 Fig 1.1: block diagram of accident detection and release of air bags using GSM, GPS and  MEMS
CHAPTER 2
HARDWARE DESCRIPTION
2.1 ARM based LPC 2148 
 The LPC2148 microcontrollers are based on a 32/16 bit ARM7TDMI-S CPU with real-time emulation and embedded trace support, that combines the microcontroller with embedded high speed flash memory ranging from 32 kB to 512 kB. A 128-bit wide memory interface and a unique accelerator architecture enable 32-bit code execution at the maximum clock rate. For critical code size applications, the alternative 16-bit Thumb mode reduces code by more than 30 % with minimal performance penalty.  Due to their tiny size and low power consumption, LPC2141/2/4/6/8 are ideal for applications where miniaturization is a key requirement, such as access control and point-of-sale. A blend of serial communications interfaces ranging from a USB 2.0 Full Speed device, multiple UARTS, SPI, SSP to I2Cs and on-chip SRAM of 8 kB up to 40 kB, make these devices very well suited for communication gateways and protocol converters, soft modems, voice recognition and low end imaging, providing both large buffer size and high processing power. Various 32-bit timers, single or dual 10-bit ADC(s), 10-bit DAC, PWM channels and 45 fast GPIO lines with up to nine edge or level sensitive external interrupt pins make these microcontrollers particularly suitable for industrial control and medical systems.
2.1.1 Features of ARM
  • 16/32-bit ARM7TDMI-S microcontroller in a tiny LQFP64 package.
  • 8 to 40 kB of on-chip static RAM and 32 to 512 kB of on-chip flash program memory   .128 bit wide interface/accelerator enables high speed 60 MHz operation.
  • In-System/In-Application Programming (ISP/IAP) via on-chip boot-loader software. Single flash sector or full chip erase in 400 ms and programming of 256 bytes in 1 ms.
  • Embedded ICE RT and Embedded Trace interfaces offer real-time debugging with the on-chip Real Monitor software and high speed tracing of instruction execution.
  • USB 2.0 Full Speed compliant Device Controller with 2 kB of endpoint RAM. In addition, the LPC2146/8 provides 8 kB of on-chip RAM accessible to USB by DMA.

  • One or two (LPC2141/2 vs. LPC2144/6/8) 10-bit A/D converters provide a total of 6/14 analog inputs, with conversion times as low as 2.44 μs per channel.

  • Single 10-bit D/A converter provide variable analog output.
  • Two 32-bit timers/external event counters (with four capture and four compare channels each), PWM unit (six outputs) and watchdog.

  • Low power real-time clock with independent power and dedicated 32 kHz clock input.
  • Multiple serial interfaces including two UARTs (16C550), two Fast I2C-bus (400 kbit/s), SPI and SSP with buffering and variable data length capabilities.
2.1.2 Applications of ARM Processor
          • Industrial control
          • Medical systems
          • Access control 

          • Point-of-sale 

          • Communication gateway 

          • Embedded soft modem
          • General purpose applications
[image: image68.emf]          
Table 2.1: Device information
 2.1.3 Architectural overview of ARM Processor
The LPC2148 consists of an ARM7TDMI-S CPU with emulation support, the ARM7 Local Bus for interface to on-chip memory controllers, the AMBA Advanced High-performance Bus (AHB) for interface to the interrupt controller, and the VLSI Peripheral Bus (VPB, a compatible superset of ARM’s AMBA Advanced Peripheral Bus) for connection to on-chip peripheral functions. The LPC2148 configures the ARM7TDMI-S processor in little-endian byte order. AHB peripherals are allocated a 2 megabyte range of addresses at the very top of the 4 gigabyte ARM memory space. Each AHB peripheral is allocated a 16 kB address space within the AHB address space. LPC2148 peripheral functions (other than the interrupt controller) are connected to the VPB bus. The AHB to VPB bridge interfaces the VPB bus to the AHB bus. VPB peripherals are also allocated a 2 megabyte range of addresses, beginning at the 3.5 gigabyte address point. Each VPB peripheral is allocated a 16 kB address space within the VPB address space. The connection of on-chip peripherals to device pins is controlled by a Pin Connect Block (see chapter "Pin Connect Block" on page 75). This must be configured by software to fit specific application requirements for the use of peripheral functions and pins.
ARM7TDMI-S Processor: 

The ARM7TDMI-S is general purpose 32-bit microprocessor, which offers high performance and very low power consumption. The ARM architecture is based on Reduced Instruction Set Computer (RISC) principles, and the instruction set and related decode mechanism are much simpler than those of micro programmed Complex Instruction Set Computers. This simplicity results in a high instruction throughput and impressive real-time interrupt response from a small and cost-effective processor core.
Pipeline techniques are employed so that all parts of the processing and memory systems can operate continuously. Typically, while one instruction is being executed, its successor is being decoded, and a third instruction is being fetched from memory. The ARM7TDMI-S processor also employs a unique architectural strategy known as THUMB, which makes it ideally suited to high-volume applications with memory restrictions, or applications where code density is an issue. The key idea behind THUMB is that of a super-reduced instruction set. Essentially, the ARM7TDMI-S processor has two instruction sets:
· The standard 32-bit ARM instruction set.

· A 16-bit THUMB instruction set.

· The THUMB set’s 16-bit instruction length allows it to approach twice the density of standard ARM code while retaining most of the ARM’s performance advantage over a traditional 16-bit processor using 16-bit registers. This is possible because THUMB code operates on the same 32-bit register set as ARM code.

· THUMB code is able to provide up to 65% of the code size of ARM, and 160% of the performance of an equivalent ARM processor connected to a 16-bit memory system. The ARM7TDMI-S processor is described in detail in the ARM7TDMI-S Datasheet that can be found on official ARM website.
2.1.4 Block Diagram of LPC 2148
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Fig 2.1:LPC2141/2/4/6/8 block diagram 
2.1.5 Pin description for LPC2148
[image: image3.emf]
                                          Fig 2.2: Pin diagram of LPC2148
2.1.6 GPIO (General Purpose Input Output)

Features of GPIO
           1. GPIO will give the direction control (whether the selected pin is used as input pin or output pin) of individual bits. It can be achieved by IODIR [1].
           2. We can set the values of register by writing one, produces high at the corresponding port pins, whereas writing zero will have no effect. It can be done by using IOSET. Whenever we use i.e. when we set any value we have to clear those bit using IOCLR. IOCLR will clear the particular bits we have selected [1].
           3. After reset, by default all the I/O will act as input pins.
Pin Description of GPIO
TheLPC2148 processor has the following ports

       1. Port0 has 32 pins and all can be used as input/output. All pins of this port can be used as general purpose input/output. The number of pins available for input/output operation will depends on the use of alternate functions i.e. if we use less alternate functions more are the available input/output’s [1].Port Pins P0.24,P0.26,P0.27 are not available. 
       2.Port1 has16 pins and all can be used as input/output. All pins of this port can be used as general purpose input/output. This is same as port0, only difference is this port has only 16pins where as port0 has 32 pins .
UART0(Universal Asynchronous Receiver Transmitter)
 Features of UART0
        1. It has 16 byte Transmit and Receive FIFO’s.
        2. It has built-in baud rate generator.
        3. UART0 Register locations are confirmed to 550 industry standards.
Pin Description of UART0
                      In LPC2148 we are having only one UART which is UART0. Generally RS-232 is used as the UART0. In Every UART input is to receive the data and output is to transmit the data i.e. Receiver we will receive the input data and transmitter will output the data. TXD pin of UART0 is connected to 8th pin of port0 which is TDX1 of the processor and RXD pin of UART0 is connected to 9th pin of port0 of the processor.   
 2.2 POWER SUPPLY
                          The input to the circuit is applied from the regulated power supply. The a.c. input i.e., 230V from the mains supply is step down by the transformer to 12V and is fed to a rectifier. The output obtained from the rectifier is a pulsating d.c voltage. So in order to get a pure d.c voltage, the output voltage from the rectifier is fed to a filter to remove any a.c components present even after rectification. Now, this voltage is given to a voltage regulator to obtain a pure constant dc                              .                                                   [image: image4.jpg]207 _| StpDown [yf pooyee, Lol Fie Lylpoo Regulated
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                                        Fig 2.3:  Block diagram of power supply
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                                  Fig 2.4 : Circuit diagram  of LPC2148

Steps involved to get a constant DC output is explained below 
2.2.1Step down transformer                                                                                            

[image: image6]
        Fig 2.5: Stepdown transformer
                             Usually, DC voltages are required to operate various electronic equipment and these voltages are 5V, 9V or 12V. But these voltages cannot be obtained directly. Thus the a.c input available at the mains supply i.e., 230V is to be brought down to the required voltage level. This is done by a transformer. Thus, a step down transformer is employed to decrease the voltage to a required level.                                                             
2.2.2 Rectifier
                                                                                                            
[image: image7]                    
                             Fig 2.6: Bridge rectifier  
            The output from the transformer is fed to the rectifier. It converts A.C. into pulsating D.C. The rectifier may be a half wave or a full wave rectifier. In this project, a bridge rectifier is used because of its merits like good stability and full wave rectification.

2.2.3 Filter capacitor
 
Capacitive filter is used in this project. It removes the ripples from the output of rectifier and smoothens the D.C. Output   received from this filter is constant until the mains voltage and load is maintained constant. However, if either of the two is varied, D.C. voltage received at this point changes. Therefore a regulator is applied at the output stage.
2.2.4 Voltage regulator
 As the name itself implies, it regulates the input applied to it. A voltage regulator is an electrical regulator designed to automatically maintain a constant voltage level. In this project, power supply of 5V and 12V are required. In order to obtain these voltage levels, 7805 and 7812 voltage regulators are to be used. The first number 78 represents positive supply and the numbers 05, 12 represent the required output voltage levels.  
                                                                                                                                                   
[image: image8]
               Fig 2.7: Voltage regulator
IC 7805
7805 is an integrated three-terminal positive fixed linear voltage regulator. It supports an input voltage of 10 volts to 35 volts and output voltage of 5 volts. It has a current rating of 1 amp although lower current models are available. Its output voltage is fixed at 5.0V..The 7805 will automatically reduce output current if it gets too hot. The last two digits represent the voltage; for instance, the 7812 is a 12-volt regulator. The 78xx series of regulators is designed to work in complement with the 79xx series of negative voltage regulators in systems that provide both positive and negative regulated voltages, since the 78xx series can't regulate negative voltages.                                                                                                                                                                                                                                                                                            
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Fig 2.8: IC   7805                       
2.3 MAX232             
                         [image: image10.png]



                                                    Fig 2.9: MAX232
2.3.1 RS-232 WAVEFORM 
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                         Fig 2.10: TTL/CMOS Serial Logic Waveform 
The diagram above shows the expected waveform from the UART when using the common 8N1 format. 8N1 signifies 8 Data bits, No Parity and 1 Stop Bit. The RS-232 line, when idle is in the Mark State (Logic 1). A transmission starts with a start bit which is (Logic 0). Then each bit is sent down the line, one at a time. The LSB (Least Significant Bit) is sent first. A Stop Bit (Logic 1) is then appended to the signal to make up the transmission. 

    The data sent using this method, is said to be framed. That is the data is framed between a Start and Stop Bit. 

 RS-232 Voltage levels
· +3 to +25 volts to signify a "Space" (Logic 0)                                  
· -3 to -25 volts for a "Mark" (logic 1).

· Any voltage in between these regions (i.e. between +3 and -3 Volts) is undefined. 
· The data byte is always transmitted least-significant-bit first. 
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                           Fig 2.11: RS-232 Logic Waveform 
2.3.2 RS-232 LEVEL CONVERTER 
                  Standard serial interfacing of microcontroller (TTL) with PC or any  RS232C Standard device , requires TTL to RS232 Level converter . A MAX232 is used for this purpose. It provides 2-channel RS232C port and requires external 10uF capacitors. 

                        The driver requires a single supply of +5V.
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Pin diagram of   MAX-232
Fig 2.12:pin diagram of MAX 232
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                            Fig 2.12: internal diagram level converter 
MAX-232 includes a Charge Pump, which generates +10V and -10V from a

Single 5v supply
2.3.3 Serial communication 
When a processor communicates with the outside world, it provides data in byte sized chunks. Computers transfer data in two ways: parallel and serial. In parallel data transfers, often more lines are used to transfer data to a device and 8 bit data path is expensive. The serial communication transfer uses only a single data line instead of the 8 bit data line of parallel communication which makes the data transfer not only cheaper but also makes it possible for two computers located in two different cities to communicate over telephone.

Serial data communication uses two methods, asynchronous and synchronous. The synchronous method transfers data at a time while the asynchronous transfers a single byte at a time. There are some special IC chips made by many manufacturers for data communications. These chips are commonly referred to as UART (universal asynchronous receiver-transmitter) and USART (universal synchronous asynchronous receiver transmitter). The AT89C51 chip has a built in UART.

 
In asynchronous method, each character is placed between start and stop bits. This is called framing. In data framing of asynchronous communications, the data, such as ASCII characters, are packed in between a start and stop bit. We have a total of 10 bits for a character: 8 bits for the ASCII code and 1 bit each for the start and stop bits. The rate of serial data transfer communication is stated in bps or it can be called as baud rate.
To allow the compatibility among data communication equipment made by various manufacturers, and interfacing standard called RS232 was set by the Electronics industries Association in 1960. Today RS232 is the most widely used I/O interfacing standard. This standard is used in PCs and numerous types of equipment. However, since the standard was set long before the advent of the TTL logic family, its input and output voltage levels are not TTL compatible. In RS232, a 1 bit is represented by -3 to -25V, while a 0 bit is represented +3 to +25 V, making -3 to +3 undefined. For this reason, to connect any RS232 to a microcontroller system we must use voltage converters such as MAX232 to connect the TTL logic levels to RS232 voltage levels and vice versa. MAX232 ICs are commonly referred to as line drivers.      
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      Fig 2.13: Level Converter
The RS232 cables are generally referred to as DB-9 connector. In labeling, DB-9P refers to the plug connector (male) and DB-9S is for the socket connector (female). The simplest connection between a PC and microcontroller requires a minimum of three pin, TXD, RXD, and ground. Many of the pins of the RS232 connector are used for handshaking signals. They are bypassed since they are not supported by the UART chip.
 
IBM PC/ compatible computers based on x86(8086, 80286, 386, 486 and Pentium) microprocessors normally have two COM ports. Both COM ports have RS232 type connectors. Many PCs use one each of the DB-25 and DB-9 RS232 connectors. The COM ports are designated as COM1 and COM2. We can connect the serial port to the COM 2 port of a PC for serial communication experiments. 
                                          2.4 ADC0804                                                                                                                                                                                                      
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                                             Fig 2.14: ADC0804
Features of ADC0804
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Easy interface to all microprocessors, or operates 'stand alone'
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Differential analog voltage inputs
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Logic inputs and outputs meet both MOS and TTL voltage level specifications
[image: image20.png]


Works with 2.5V (LM336) Voltage Reference
[image: image21.png]


On-chip clock generator
[image: image22.png]


0V to 5V analog input voltage range with single 5V supply
[image: image23.png]


No zero adjust required
[image: image24.png]


Operates ratio metrically or with 5Vdc, 2.5Vdc, or analog span adjusted voltage reference.
Analog to digital converters find huge application as an intermediate device to convert the signals from analog to digital form. These digital signals are used for further processing by the digital processors. Various sensors like temperature, pressure, force etc. convert the physical characteristics into electrical signals that are analog in nature.
ADC0804 is a very commonly used 8-bit analog to digital converter. It is a single channel IC, i.e., it can take only one analog signal as input. The digital outputs vary from 0 to a maximum of 255. The step size can be adjusted by setting the reference voltage at pin9. When this pin is not connected, the default reference voltage is the operating voltage, i.e., Vcc. The step size at 5V is 19.53mV (5V/255), i.e., for every 19.53mV rise in the analog input, the output varies by 1 unit. 
                                       PIN DIAGRAM OF ADC0804
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 Fig 2.15: pin diagram of ADC0804

PIN DESCRIPTION OF ADC0804
a) CS (Chip select)
                      Chip select is an active low input used to activate the ADC 0804 chip. To accesses the ADC 0804, this pin must be low.
b)    RD (Read)
                             This is an input signal and is active low. The ADC converts the analog input to its binary equivalent and holds it in an internal register. RD is used to get the converted data out of the ADC 0804 chip. When CS=0, if a high to low pulse is applied to RD pin, the 8 bit digital output shows up at the D0-D7 data pins. The RD pin is also referred to as output enable. 
c)  WR (Write)
                                   This is an active low input used to inform the ADC 0804 to start the conversion process. If CS=0 when WR makes a low to high transition, the ADC 0804 starts converting the analog input value of Van to an 8 bit digital number the amount of time it takes to convert it varies depending on the CLK IN and CLK R values. When the data conversion is complete, the ADC 0804 forces the INTR pin low.

d)  CLK IN and CLK R
                CLK IN is an input pin connected to an external clock source when an external clock is used for timing. However the 0804 have an internal clock generator. To use the internal clock generator of the ADC 0804, the CLK IN and CLK R pins are connected to a capacitor and resistor; in that case the clock frequency is determined by the equation 

                                              F= 1/1.1 R
e)   INTR (Interrupt)
                     This is an output pin and is active low. It is a normally high pin and when the conversion is finished, it goes low to signal the CPU that the converted data is ready t be picked up. After INTR goes low, we make CS=0 and send a high to low pulse to the RD pin t get the data out of the ADC 0804 chip.
f)  Vin (+) and Vin (-)  

                        This are the differential analog inputs where Vin= Vin (+)- Vin(-). Often the Vin (–) connected to ground and the Vin (+) pin used as the analog input to the converted to digital.
g) VCC
                       This is the +5V power supply. It is also used as a reference voltage when the Vref/2 Vcc: input is open (not connected).
h) D0-D7
                       D0-D7 (whereD7is the MSB, D0 the LSB) is the digital data output pins. These are tri state buffered and the converted data is accessed only CS=0 and RD is forced low. To calculate the output voltage, use the following formula.

                                          Dout =Vin/step size

[image: image26.png]ACTUAL INTERNAL
STV OF ThE
"ConERTER

P i o DATAIS VALD I

“NoTBuUSY- SUUr CHeNEs

(LaST DATA READ)
Ld

(LAST DATANCT READ) RSSerten

= [~ oo

FIGURE 10A. START CONVERSION




                               Fig 2.16: start conversion                   
The above timing diagrams are from ADC0804 datasheet. The diagram mentioned shows how to start a conversion. Also you can see which signals are to be asserted and at what time to start a conversion. Below are steps for starting an ADC conversion. I am also including CS signal to give you a clear picture. While programming we will not use this signal.

1. Make chip select (CS) signal low.

2. Make write (WR) signal low.

3. Make chip select (CS) high.

4. Wait for INTR pin to go low (means conversion ends).
2.5 GSM MODEM

Definitions

               The words, “Mobile Station” (MS) or “Mobile Equipment” (ME) are used for mobile terminals Supporting GSM services.
                A call from a GSM mobile station to the PSTN is called a “mobile originated call” (MOC) or” outgoing call”, and a call from a fixed network to a GSM mobile station is called a “mobile Terminated call” (MTC) or “incoming call”.

                    [image: image27.png]



What is GSM?
           GSM (Global System for Mobile communications) is an open, digital  cellular technology used for transmitting mobile voice and data services. 

What does GSM offer?
           GSM supports voice calls and data transfer speeds of up to 9.6 kbit/s, together with the transmission of SMS (Short Message Service). 

            GSM operates in the 900MHz and 1.8GHz bands in Europe and the 1.9GHz and 850MHz bands in the US. The 850MHz band is also used for GSM and 3G in Australia, Canada and many South American countries. By having harmonised spectrum across most of the globe, GSM’s international roaming capability allows users to access the same services when travelling abroad as at home. This gives consumers seamless and same number connectivity in more than 218 countries. 

                 Terrestrial GSM networks now cover more than 80% of the world’s population. GSM satellite roaming has also extended service access to areas where terrestrial coverage is not available 

HISTORY 
 In 1980’s the analog cellular telephone systems were growing rapidly all throughout Europe, France and Germany. Each country defined its own protocols and frequencies to work on. For example UK used the Total Access Communication System (TACS), USA used the AMPS technology and Germany used the C-netz technology. None of these systems were interoperable and also they were analog in nature.
In 1982 the Conference of European Posts and Telegraphs (CEPT) formed a study group called the GROUPE SPECIAL MOBILE (GSM) The main area this focused on was to get the cellular system working throughout the world, and ISDN compatibility with the ability to incorporate any future enhancements. In 1989 the GSM transferred the work to the European Telecommunications Standards Institute (ETSI.) the ETS defined all the standards used in GSM.

BASICS OF WORKING AND SPECIFICATIONS OF GSM The GSM architecture is nothing but a network of computers. The system has to partition available frequency and assign only that part of the frequency spectrum to any base transreceiver station and also has to reuse the scarce frequency as often as possible.
GSM was originally defined for the 900 MHz range but after some time even the 1800 MHz range was used for cellular technology. The 1800 MHz range has its architecture and specifications almost same to that of the 900 MHz GSM technology but building the Mobile exchanges is easier and the high frequency Synergy effects add to the advantages of the 1800 MHz range.

ARCITECTURE AND BUILDING BLOCKS OF GSM –


GSM is mainly built on 3 building blocks. 
· GSM Radio Network – This is concerned with the signaling of the system. Hand-overs occur in the radio network. Each BTS is allocated a set of frequency channels.

· GSM Mobile switching Network – This network is concerned with the storage of data required for routing and service provision.

· [image: image69.png]


 GSM Operation and Maintenance – The task carried out by it include
                                 Fig. 2.17: The basic blocks of GSM system
 Administration and commercial operation , Security management, Network configuration, operation, performance management and maintenance tasks.
Explanations of some of the abbreviations used –
	Public Land Mobile Network(PLMN)
	The whole GSM system

	Mobile System (MS) 
	The actual cell phone that we use

	Base Transceiver Station (BTS) [image: image28.png]



	Provides connectivity between network and mobile station via the Air- interface

	BaseStationController(BSC) [image: image29.png]



	Controls the whole subsystem.

	Transcoding Rate & Adaption Unit (TRAU) [image: image30.png]i




	This is instrumental in compressing the Data that is passed on to the network, is a part of the BSS.

	Mobile Services Switching Center (MSC) [image: image31.png]



	The BSC is connected to the MSC. The MSC routes the incoming and outgoing calls and assigns user cannels on the A- interface.

	Home Location Register (HLR) [image: image32.png]



	This register stores data of large no of users. It is like a database that manages data of all the users. Every PLMN will have at least one HLR.

	Visitor Location Register (VLR) [image: image33.png]



	This contains part of data so that the HLR is not overloaded with inquiries. If a subscriber moves out of VLR .

	EIR(Equipment Identity Register)
	The IMEI.no is allocated by the manufacturer


Table 2.2: Explation and abbreviations of blocks used in GSM
2.6 GLOBAL POSITIONING SYSTEM (GPS)
 The Global Positioning System (GPS) is a U.S. space-based radio navigation system that provides reliable positioning, navigation, and timing services to civilian users on a continuous worldwide basis -- freely available to all. For anyone with a GPS receiver, the system will provide location and time. GPS provides accurate location and time information for an unlimited number of people in all weather, day and night, anywhere in the world. 

The GPS is made up of three parts: 

1. Satellites orbiting the Earth

2. Control and monitoring stations on Earth

 3. The GPS receivers owned by users.

 GPS satellites broadcast signals from space that are picked up and identified by GPS receivers. Each GPS receiver then provides three-dimensional location (latitude, longitude, and altitude) plus the time. 

1. Space segment of GPS
· 24+ satellites

· 20,200 km altitude
· 55 degrees inclination
· 12 hour orbital period

· 5 ground control stations

Each satellite passes over a ground monitoring station every 12 hours

                                 [image: image34.png]



                                   Fig 2.18: GPS satellite system

 
The space segment is composed of the orbiting GPS satellites or Space Vehicles (SV) in GPS parlance. The GPS design originally called for 24 SVs, this was modified to six planes with four satellites each. The orbital planes are centered on the Earth, not rotating with respect to the distant stars. The six planes have approximately 55° inclination (tilt relative to Earth's equator) and are separated by 60° right ascension of the ascending node (angle along the equator from a reference point to the orbit's intersection). The orbits are arranged so that at least six satellites are always within line of sight from almost everywhere on Earth's surface.

The full constellations of 24 satellites that make up the GPS space segment are orbiting the earth about 20,200 km above us. They are constantly moving, making two complete orbits in less than 24 hours. These satellites are traveling at speeds of roughly 7,000 miles an hour.

GPS satellites are powered by solar energy. They have backup batteries onboard to keep them running in the event of a solar eclipse, when there's no solar power. Small rocket boosters on each satellite keep them flying in the correct path.

Here are some other interesting facts about the GPS satellites (also called NAVSTAR, the official U.S. Department of Defense name for GPS):

· The first GPS satellite was launched in 1978.

· A full constellation of 24 satellites was achieved in 1994.

· Each satellite is built to last about 10 years. Replacements are constantly being built and launched into orbit.

· A GPS satellite weighs approximately 2,000 pounds and is about 17 feet across with the solar panels extended.

· Transmitter power is only 50 watts or less.

· The orbits are arranged so that at any time, anywhere on Earth, there are at least four satellites "visible" in the sky. 

· All satellites broadcast at the same two frequencies, 1.57542 GHz (L1 signal) and 1.2276 GHz (L2 signal). 

 The receiver must be aware of the PRN codes for each satellite to reconstruct the actual message data. The C/A code, for civilian use, transmits data at 1.023 million chips per second, whereas the P code, for U.S. military use, transmits at 10.23 million chips per second. The L1 carrier is modulated by both the C/A and P codes, while the L2 carrier is only modulated by the P code. The P code can be encrypted as a so-called P(Y) code which is only available to military equipment with a proper decryption key. Both the C/A and P(Y) codes impart the precise time-of-day to the user

2. Control and monitoring stations on Earth
Ground Stations (also known as the "Control Segment")
These stations monitor the GPS satellites, checking both their operational health and their exact position in space. The master ground station transmits corrections for the satellite's ephemeris constants and clock offsets back to the satellites themselves. The satellites can then incorporate these updates in the signals they send to GPS receivers. 

There are five monitor stations: Hawaii, Ascension Island, Diego Garcia, Kwajalein, and Colorado Springs. 

Each GPS satellite regularly with a navigational update using dedicated or shared ground antennas (GPS dedicated ground antennas are located at Kwajalein, Ascension Island, Diego Garcia, and Cape Canaveral). These updates synchronize the atomic clocks on board the satellites to within a few nanoseconds of each other, and adjust the ephemeris of each satellite's internal orbital model. The updates are created by a Kalman filter, which uses inputs from the ground monitoring stations, space weather information, and various other inputs. Satellite maneuvers are not precise by GPS standards. So to change the orbit of a satellite, the satellite must be marked unhealthy, so receivers will not use it in their calculation. Then the maneuver can be carried out, and the resulting orbit tracked from the ground. Then the new ephemeris is uploaded and the satellite marked healthy again.
GPS Receivers

· Receiver determines location, speed, direction, and time
· 3 satellite signals are necessary to locate the receiver in 3D space
· 4th satellite is used for time accuracy
· Position calculated within sub-centimeter scale
         Individuals may purchase GPS handsets that are readily available through commercial retailers. Equipped with these GPS receivers, users can accurately locate where they are and easily navigate to where they want to go, whether walking, driving, flying, or boating.
    Today's GPS receivers are extremely accurate, thanks to their parallel multi-channel design. Garmin's 12 parallel channel receivers are quick to lock onto satellites when first turned on and they maintain strong locks, even in dense foliage or urban settings with tall buildings. Certain atmospheric factors and other sources of error can affect the accuracy of GPS receivers. Garmin® GPS receivers are accurate to within 15 meters on average.  
Newer Garmin GPS receivers with WAAS (Wide Area Augmentation

System) capability can improve accuracy to less than three meters on average. No additional equipment or fees are required to take advantage of WAAS. Users can also get better accuracy with Differential GPS (DGPS), which corrects GPS signals to within an average of three to five meters. The U.S. Coast Guard operates the most common DGPS correction service. This system consists of a network of towers that receive GPS signals and transmit a corrected signal by beacon transmitters. In order to get the corrected signal, users must have a differential beacon receiver and beacon antenna in addition to their GPS. 

Our ancestors had to go to pretty extreme measures to keep from getting lost. They erected monumental landmarks, laboriously drafted detailed maps and learned to read the stars in the night sky. 

Things are much, much easier today. For less than $100, you can get a pocket-sized gadget that will tell you exactly where you are on Earth at any moment. As long as you have a GPS receiver and a clear view of the sky, you'll never be lost again.
The user segment is composed of hundreds of thousands of U.S. and allied military users of the secure GPS Precise Positioning Service, and tens of millions of civil, commercial and scientific users of the Standard Positioning Service. In general, GPS receivers are composed of an antenna, tuned to the frequencies transmitted by the satellites, receiver-processors, and a highly stable clock (often a crystal oscillator). Originally limited to four or five, this has progressively increased over the years so that, as of 2007, receivers typically have between 12 and 20 channels. 

The Global Positioning System is vast, expensive and involves a lot of technical ingenuity, but the fundamental concepts at work are quite simple and intuitive. 

APPLICATIONS OF GPS 


· GPS has become a mainstay of transportation systems worldwide, 
· Providing navigation for aviation, ground, and maritime operations. 
· Disaster relief and emergency services depend upon GPS for location and timing capabilities in their life-saving missions. 
· Everyday activities such as banking, 
2.7 MEMS
 Axis Orientation/Motion   Detection Sensor
                                 [image: image35.png]



   Fig 2.19: MEMS Sensor
       The MMA7660FC is a ±1.5 g 3-Axis Accelerometer with Digital Output (I2C). It is a very low power, low profile capacitive MEMS sensor featuring a low pass filter, compensation for 0g offset and gain errors, and conversion to 6-bit digital values at user configurable samples per second. The device can be used for sensor data changes, product orientation, and gesture detection through an interrupt pin (INT). The device is housed in a small 3mm x 3mm x 0.9mm DFN package.
Features

· Digital Output (I2C)

· 3mm x 3mm x 0.9mm DFN Package

· Low Power Current Consumption: Off Mode: 0.4 μA, Standby Mode:               3 μA, Active Mode: 47   μA at 1 ODR

· Configurable Samples per Second from 1 to 120 samples a second.

· Low Voltage Operation:

· Analog Voltage: 2.4 V - 3.6 V

· Digital Voltage: 1.71 V - 3.6 V

· Auto-Wake/Sleep Feature for Low Power Consumption

· RoHS Compliant

· Halogen Free

· Environmentally Preferred Product
Typical Applications
· Mobile Phone/ PMP/PDA: Orientation Detection (Portrait/Landscape),

· Image Stability, Text Scroll, Motion Dialing, Tap to Mute

· Laptop PC: Anti-Theft

· Gaming: Motion Detection, Auto-Wake/Sleep For Low Power Consumption

· Digital Still Camera
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Fig 2.20 :Pin discription  of  MEMS
[image: image38.emf]
Table 2.3 Pin Description table of   MEMS
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                                                    Fig 2.21: I2c connection to MCU
ELECTRO STATIC DISCHARGE (ESD)
WARNING: This device is sensitive to electrostatic discharge 
 
Although accelerometer contains internal 2000V ESD protection circuitry, extra precaution must be taken by the user to protect the chip from ESD. A charge of over 2000 V can accumulate on the human body or associated test equipment.
A charge of this magnitude can alter the performance or cause failure of the chip. When handling the accelerometer, proper ESD
Precautions should be followed to avoid exposing the device to discharges which may be detrimental to its performance.
[image: image40.emf]
                     Table 2.4 ESD and Latch-up Protection Characteristics
OPERATION PRINCIPLE OF MEMS
The Accelerometer consists of a MEMS capacitive sensing g-cell and a signal conditioning ASIC contained in a single package. The sensing element is sealed hermetically at the wafer level using a bulk micro machined cap wafer. The g-cell is a mechanical structure formed from semiconductor materials (polysilicon) using masking and etching processes.

The sensor can be modeled as a movable beam that moves between two mechanically fixed beams. Two gaps are formed; one being between the movable beam and the first stationary beam and the second between the movable beam and the second stationary beam.

The ASIC uses switched capacitor techniques to measure the g-cell capacitors and extract the acceleration data from the difference between the two capacitors. The ASIC also signal conditions and filters (switched capacitor) the signal, providing a digital output that is proportional to acceleration.
                                 [image: image41.png]


 

                            Fig2.22: Simplified transduced physical modal
OPERATION MODES OF MEMS
                           The sensor has three power modes: Off Mode, Standby Mode, and Measurement Mode to offer the customer different power consumption options. The sensor is only capable of running in one of these modes at a time.
The Off Mode offers the lowest power consumption, approximately 0.4 μA and can only be reached by powering down the analog supply.
The Standby Mode is ideal for battery operated products. When Standby Mode is active the device outputs are turned off providing a significant reduction in operating current. When the device is in Standby Mode the current will be reduced to approximately 3 μA. Standby Mode is entered as soon as both analog and digital power supplies are up. In this mode, the device

can read and write to the registers with I2C, but no new measurements can be taken. The mode of the device is controlled through the MODE (0x07) control register by accessing the mode bit in the Mode register.

During the Active Mode, continuous measurement on all three axes is enabled. In addition, the user can choose to enable shake Detection, Tap Detection, Orientation Detection, and/or Auto-Wake/Sleep Feature and in this mode the digital analysis for any of these functions is done. The user can configure the samples per second to any of the following: 120 samples/second, 64 samples/second, 32 samples/second, 16 samples/second, 8 samples/second, 4 samples/second, 2 samples/second, and 1 sample/second for the wake state. If the user is configuring the sleep feature, the selectable ranges are: 32 samples/second, 16 samples/second, 8 samples/seconds and 1 sample/second. Depending on the samples per second selected the power consumption will vary.
POWER SAVING FEATURES OF SENSOR
M7660FC includes a range of user configurable power saving features. The device’s samples per second can be set over a wide range from 1 to 120 samples a second; the operating current is directly proportional to samples per second. The analog supply AVDD can be powered down to put the MMA7660FC into Off Mode, which typically draws 0.4 μA. The Auto-Wake/Sleep feature can toggle the sampling rate from a higher user selected samples per second to a lower user selected samples per second, changing based on if motion is detected or not. 
2.8 LIQUID CRYSTAL DISPLAY
To display interactive messages we are using LCD Module. We examine an intelligent LCD display of two lines, 16 characters per line that is interfaced to the controllers. The protocol (handshaking) for the display is as shown. Whereas D0 to D7th bit is the Data lines, RS, RW and EN pins are the control pins and remaining pins are +5V, -5V and GND to provide supply. Where RS is the Register Select, RW is the Read Write and EN is the Enable pin.

 
The display contains two internal byte-wide registers, one for commands (RS=0) and the second for characters to be displayed (RS=1). It also contains a user-programmed RAM area (the character RAM) that can be programmed to generate any desired character that can be formed using a dot matrix. To distinguish between these two data areas, the hex command byte 80 will be used to signify that the display RAM address 00h will be chosen.Port1 is used to furnish the command or data type, and ports 3.2 to3.4 furnish register select and read/write levels.

            Crystal Display also called as LCD is very helpful in providing user interface as well as for debugging purpose. The most common type of LCD controller is HITACHI 44780 which provides a simple interface between the controller & an LCD. These LCD's are very simple to interface with the controller as well as are cost effective.

[image: image42.jpg]



         Fig 2.23: 2x16 Line Alphanumeric LCD Display
 Most commonly used ALPHANUMERIC displays are 1x16 (Single Line & 16 characters), 2x16 (Double Line & 16 character per line) 
               The LCD requires 3 control lines (RS, R/W & EN) & 8 (or 4) data lines. The number on data lines depends on the mode of operation. 
If operated in 8-bit mode then 8 data lines + 3 control lines i.e. total 11 lines are required. And if operated in 4-bit mode then 4 data lines + 3 control lines i.e. 7 lines are required. How do we decide which mode to use? It’s simple if you have sufficient data lines you can go for 8 bit mode & if there is a time constrain i.e. display should be faster then we have to use 8-bit mode because basically 4-bit mode takes twice as more time as compared to 8-bit mode. 

	 Pin
	 Symbol
	Function

	 1
	 Vss
	 Ground

	 2
	 Vdd
	 Supply Voltage

	 3
	 Vo
	 Contrast Setting

	 4
	 RS
	 Register Select

	 5
	 R/W
	 Read/Write Select

	 6
	 En
	 Chip Enable Signal

	 7-14
	 DB0-DB7
	 Data Lines

	 15
	 A/Vee
	 Ground for the backlight

	 16
	 K
	 Vcc for backlight


                              Table 2.5: Pin description of lcd display

When RS is low (0), the data is to be treated as a command. When RS is high (1), the data being sent is considered as text data which should be displayed on the screen. 

When R/W is low (0), the information on the data bus is being written to the LCD. 
When RW is high (1), the program is effectively reading from the LCD. Most of the times there is no need to read from the LCD so this line can directly be connected to Ground thus saving one controller line.
The ENABLE pin is used to latch the data present on the data pins. A HIGH - LOW signal is required to latch the data. The LCD interprets and executes our command at the instant the EN line is brought low. If you never bring EN low, your instruction will never be executed.
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                          Fig 2.24: LCD interface to microprocessor
COMMANDS USED IN LCD:
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                                   Table 2.6: List of commands used in LCD
                                   CHAPTER 3
ACCIDENT DETECTION AND RELEASE OF AIR                                                                                                         BAGS USING GSM, GPS AND MEMS
3.1 Circuit diagram
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                                 Fig 3.1: Circuit diagram
3.2 Description of the Circuit
Operation of circuit
The main aim of the project is to design an ARM based GSM and GPS accident detection system and release of air bags. In this project LPC 2148 processor is used. MEMS are an Electro Mechanical Sensor. When an accident occurs,MEMS gets disturbed and sends output signal to the processor LPC2148 so that the location is identified using GPS.
           As the ARM processor requires 3.3 volts of supply, so a step down transformer of 230/18V is used to get the required AC output. To convert that AC supply to DC supply is done by using rectifier. DC output consists of ripples, to remove those ripples we use filter capacitors. To get output voltages of +5v & +12v we are using voltage regulators 7805 & 7812. Finally 3.3v is given to the ARM processor for functioning.
ARM processor consists of two modes of operation i.e; program mode and run mode. Program mode is used for dumping of the program into ARM processor from any external device such as computer. Run mode is used for the execution of program. For the purpose of accident detection we use run mode of operation. When an accident occurs disturbance is created in MEMS which indicates a change in an angle of X-Co-Ordinate gives an analog signal output. This analog signal is converted into digital signal by using ADC 0804 and hence the digital signal is given to ARM processor. We make use of three pins of MEMS namely X-Co-Ordinate pin(1),read pin(2),write pin(3). X-Co-Ordinate pin is used for the indication of change in angle; read pin gives the information or data to the ARM processor.

When an ARM processor reads the signal from MEMS it indicates that an accident has been occurred .in order to locate the spot of accident we use GPS, output of GSM and GPS is given to MAX-232 .MAX-232 is a level converter which changes RS-232 to TTL and vice-versa.Beacause the LPC 2148 understands TTL format. When accident occurs GPS is activated and it gives the values of location in terms of Latitude and Longitude. 

For example:

Accident occurred at location of

Latitude=1641.4095    
Longitude=1725.3602
The same above values are sent to the mobiles using GSM for which the mobile numbers are dumped in the program. At the same time those values are displayed on LCD Display. Immediately after the accident detection, the air bag is released. Release of air bag is shown in ur project by glowing LED.
Hence by using MEMS,GSM and GPS accident location is detected and the  information is sent to the mobile as well as LCD Display. 
CHAPTER 4
SIMULATION
In this chapter the software used and the language in which` the program code is defined is mentioned and the program code dumping tools are explained. The chapter also documents the development of the program for the application. This program has been termed as “Source code”. Before we look at the source code we define the two header files that we have used in the code.
4.1 Tools Used
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                          Fig 4.1: Simulation process for keil software
Keil development tools for the 8051 Microcontroller Architecture support every level of software developer from the professional applications

C51 Compiler & A51 Macro Assembler
Source files are created by the µVision IDE and are passed to the C51 Compiler or A51 Macro Assembler. The compiler and assembler process source files and create replaceable object files.

The Keil C51 Compiler is a full ANSI implementation of the C programming language that supports all standard features of the C language. In addition, numerous features for direct support of the 8051 architecture have been added.

4.2 SIMULATION PROCESS
· Click on the Keil uVision Icon on Desktop

· The  following fig will appear
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· Click on the Project menu from the title bar
· Then click on new project
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· Save the Project by typing suitable project name with no extension in your own folder i.e. either in C: / or D: /
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· Click on save button above.

· Select the component for project. I.e. Atmel
· Click on the + Symbol beside of Atmel 
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· Select AT89C51 as shown below
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· Then Click on “OK”

· The Following fig will appear
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· Then Click either YES  or NO, mostly “NO”
· Now your project is ready to USE

· Now double click on the Target1, you would get another option “Source group 1” as shown in next page.
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· Click on the file option from menu bar and select “new”
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· The next screen will be as shown in next page, and just maximize it by double clicking on its blue boarder.
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· Now start writing program in either in “C”  or “ASM”

· For a program written in Assembly, then save it with extension “. asm”  and  for “C” based program save it with extension “ .C”
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· Now right click on Source group 1 and click on “Add files to Group Source”
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· Now you will get another window, on which by default “C” files will appear.
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· Now select as per your file extension given while saving the file

· Click only one time on option “ADD”

· Now Press function key F7 to compile. Any error will appear if so happen.
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· If the file contains no error, then press Control+F5 simultaneously.

· The new window is as follows
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· Then Click “OK”

· Now Click on the Peripherals from menu bar, and check your required port as shown in fig below
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· Now keep Pressing function key “F11” slowly and observe.

· You are running your program successfully                
 Flash Magic
Features
· Straightforward and intuitive user interface 

· Five simple steps to erasing and programming a device and setting any options desired

· Programs Intel Hex Files

· Automatic verifying after programming

· Fills unused flash to increase firmware security 

· Program security bits

· Powerful, flexible Just In Time Code feature. Write your own JIT 
Modules to generate last minute code for programming. Uses include: 

· Serial number generation  

· Copy protection and copy authorization  

· Storing program date and time - manufacture date  

· Storing program operator and location  

· Lookup table generation  

· Language tables or language selection  

· Centralized record keeping  
· Obtaining latest firmware from the Corporate Web site or project intranet 

Requirements:

Flash Magic works on any versions of Windows, except Windows 95. 10Mb of disk space is required. As mentioned earlier, we are automating two different routines in our project and hence we used the method of polling to continuously monitor those tasks and act accordingly. 
                                     CHAPTER 5
                                   CONCLUSION
We have observed the performance of accident detection and release of air bags using GPS, GSM and MEMS. It helps not only in finding the location of vehicle but also it is helpful in saving the lives of victims by finding where an accident has happened. It can also be used in Vehicles, Ambulances, and Fire engines etc. for the purpose of accident detection. By releasing the airbags we can save the victims from major injuries. Finally we can say that the project has many advantages and hence it can be used.
Applications:
                     It is used in Ambulance, Fire engines, VIP
Vehicles, Defence, Security etc. 
Advantages:
· Easy to operate

· Sophisticated security
· Simple and Reliable Design

· Isolates both GSM and GPS signals.
                                               CHAPTER 6
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