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Abstract 

 

Population explosion is the source of so many issues, now a day’s transportation plays an 

important role in urbanization; in this fast paced modern world we are facing a number of 

transport related problems.  GPS, GSM and RFID technologies can be effectively used to solve 

some of them. Some of the problems that require immediate attention. are accident risk 

management, traffic rule violation control, parking slot control, vehicle theft identification and 

traffic signal management. 

 

Most of the times we may not able to find accidents because we don’t know where accident are 

happened, in order to give treatment for injured people first we need to know that where that 

happened? The purpose of this dissertation is to find the vehicle where it is exactly. Whenever 

the accident accord, embedded module gets area location from GPS, and then alert message will 

be sent through the GSM module to the specific Mobil number such as (owner .police station 

.hospital. act.). And the second thing we going to propose is this is dissertation  parking 

management solution, automatic identification of vehicle entering in to the parking area and 

allots particular slot and display the bill on LCD at the time of exit. Under the consecration of 

establishing the bell at the time of entering. Last but not least proposed a solution for traffic 

check point for the purpose of checking vehicle information, driving licenses and RC book 

efficiently and promptly without the need to waste time and money. 
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CHAPTER 1 

INTRODACTION  

1.1 General System  

A system is a way of working, organizing or doing one or many tasks according to a fixed plan, 

Program or set of rules. A system is also an arrangement in which all its units assemble and work 

together according to the plan or program. Let us examine the following two examples: consider 

a watch. It is a time-display system. Its parts are its hardware, needles and battery with the 

beautiful dial, chassis and strap. These parts organize to show the real time every second and 

continuously update the time every second. The system-program updates the display using three 

needles after each second. It follows a set of rules. Some of these rules are as follows:  

 All needles move clockwise only.  

 A thin and long needle rotates every second such that it returns to same position after minute.  

 A long needle rotates every minute such that it returns to same position after an hour.  

 A short needle rotates every hour such that it returns to same position after twelve hours.  

  All three needles return to the same inclinations after twelve hours each day. Consider a 

washing machine. It is an automatic clothes-washing system. The important hard-ware parts 

include its status display panel, the switches and dials for user-defined programming, a motor 

to rotate or spin, its power supply and control unit, an inner water-level sensor, a solenoid 

valve for letting water in and another valve for letting water drain out. These parts organize 

to wash clothes automatically according to a program preset by a user. The system-program 

is to wash the dirty clothes placed in a tank, which rotates or spins in pre-programmed steps 

and stages. It follows a set of rules. Some of these rules are as follows:  

 Wash by spinning the motor according to a programmed period. Step  

 Rinse in fresh water after draining out the dirty water, and rinse a second time if the system   

is not programmed in water-saving mode. Step  

 After draining out the water completely, spin fast the motor for a programmed period for 

drying by centrifuging out water from the clothes. Step iv: show the wash-over status by a 

blinking display. Sound the alarm for a minute to signal that the wash cycle is complete. 

1. At each step, display the process stage of the system.  

2. In case of an interruption, execute only the remaining part of the program, starting from the 
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position when the process was interrupted. There can be no repetition from Step I unless the 

user resets the system by inserting another set of clothes and resets the program. 

   

1.2 Embedded System   

An embedded system is a special-purpose system in which the computer is completely 

encapsulated by or dedicated to the device or system it controls. Unlike a general-purpose 

computer, such as a personal computer. Embedded system performs one or a few predefined 

tasks, usually with very specific requirements. Since the system is dedicated to specific tasks, 

design engineers can optimize it, reducing the size and cost of the product. Embedded systems 

are often mass-produced, benefiting from economies of scale. An embedded system is a 

computer system designed for specific control functions within a larger system, often with real-

time computing constraints. It is embedded as part of a complete device often including 

hardware and mechanical parts. By contrast, a general-purpose computer, such as a personal 

computer (PC), is designed to be flexible and to meet a wide range of end-user needs. Embedded 

systems control many devices in common use today. An embedded system is a computer system 

designed for specific control functions within a larger system, often with real-time computing 

constraints. It is embedded as part of a complete device often including hardware and mechanical 

parts. By contrast, a general-purpose computer, such as a personal computer (PC), is designed to 

be flexible and to meet a wide range of end-user needs. Embedded systems control many devices 

in common use today. Embedded systems contain processing cores that are typically either 

microcontrollers or digital signal processors (DSP).The key characteristic, however, is being 

dedicated to handle a particular task. Since the embedded system is dedicated to specific tasks, 

design engineers can optimize it to reduce the size and cost of the product and increase the 

reliability and performance. Some embedded systems are mass-produced, benefiting from 

economies of scale. Physically, embedded systems range from portable devices such as digital 

watches and MP3 players, to large stationary installations like traffic lights, factory controllers, 

or the systems controlling nuclear power plants. Complexity varies from low, with a single 

microcontroller chip, to very high with multiple units, peripherals and networks mounted inside a 

large chassis or enclosure. 

 

 

http://en.wikipedia.org/wiki/Computer_system
http://en.wikipedia.org/wiki/Real-time_computing
http://en.wikipedia.org/wiki/Real-time_computing
http://en.wikipedia.org/wiki/Personal_computer
http://en.wikipedia.org/wiki/Personal_computer
http://en.wikipedia.org/wiki/Computer_system
http://en.wikipedia.org/wiki/Real-time_computing
http://en.wikipedia.org/wiki/Personal_computer
http://en.wikipedia.org/wiki/Microcontroller
http://en.wikipedia.org/wiki/Digital_signal_processor
http://en.wikipedia.org/wiki/Economies_of_scale
http://en.wikipedia.org/wiki/Digital_watch
http://en.wikipedia.org/wiki/Digital_watch
http://en.wikipedia.org/wiki/Digital_audio_player
http://en.wikipedia.org/wiki/Traffic_light
http://en.wikipedia.org/wiki/Programmable_logic_controller
http://en.wikipedia.org/wiki/Nuclear_power_plant
http://en.wikipedia.org/wiki/Microcontroller
http://en.wikipedia.org/wiki/Peripheral
http://en.wikipedia.org/wiki/Chassis
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1.3 Variety of Embedded Systems 

 Embedded systems span all aspects of modern life and there are many examples of their use. 

Telecommunications systems employ numerous embedded systems from telephone switches for 

the network to mobile phones at the end-user. Computer networking uses dedicated routers and 

network bridges to route data. Consumer electronics include personal digital assistants (PDAs), 

mp3 players, mobile phones, videogame consoles, digital cameras, DVD players, GPS receivers, 

and printers. Many household appliances, such as microwave ovens, washing machines and 

dishwashers, are including embedded systems to provide flexibility, efficiency and features. 

Advanced HVAC systems use networked thermostats to more accurately and efficiently control 

temperature that can change by time of day and season. Home automation uses wired- and 

wireless-networking that can be used to control lights, climate, security, audio/visual, 

surveillance, etc., all of which use embedded devices for sensing and controlling. Transportation 

systems from flight to automobiles increasingly use embedded systems. New airplanes contain 

advanced avionics such as inertial guidance systems and GPS receivers that also have 

considerable safety requirements. Various electric motors brushless DC motors, induction motors 

and DC motors  are using electric/electronic motor controllers. Automobiles, electric vehicles, 

and hybrid vehicles are increasingly using embedded systems to maximize efficiency and reduce 

pollution. Other automotive safety systems include anti-lock braking system (ABS), Electronic 

Stability Control (ESC/ESP), traction control (TCS) and automatic four-wheel drive. Medical 

equipment is continuing to advance with more embedded systems for vital signs monitoring, 

electronic stethoscopes for amplifying sounds, and various medical imaging (PET, SPECT, CT, 

MRI) for non-invasive internal inspections. Embedded systems are especially suited for use in 

transportation, fire safety, safety and security, medical applications and life critical systems as 

these systems can be isolated from hacking and thus be more reliable. For fire safety, the systems 

can be designed to have greater ability to handle higher temperatures and continue to operate. In 

dealing with security, the embedded systems can be self-sufficient and be able to deal with cut 

electrical and communication systems. In addition to commonly described embedded systems 

based on small computers, a new class of miniature wireless devices called motes are quickly 

gaining popularity as the field of wireless sensor networking rises. Wireless sensor networking, 

WSN, makes use of miniaturization made possible by advanced IC design to couple full wireless 

subsystems to sophisticated sensors, enabling people and companies to measure a myriad of 

http://en.wikipedia.org/wiki/Telephone_switch
http://en.wikipedia.org/wiki/Mobile_phone
http://en.wikipedia.org/wiki/Router_%28computing%29
http://en.wikipedia.org/wiki/Network_bridge
http://en.wikipedia.org/wiki/Consumer_electronics
http://en.wikipedia.org/wiki/Personal_digital_assistant
http://en.wikipedia.org/wiki/Mp3_player
http://en.wikipedia.org/wiki/Videogame_console
http://en.wikipedia.org/wiki/Digital_camera
http://en.wikipedia.org/wiki/DVD_player
http://en.wikipedia.org/wiki/Global_Positioning_System
http://en.wikipedia.org/wiki/Computer_printer
http://en.wikipedia.org/wiki/Microwave_oven
http://en.wikipedia.org/wiki/Washing_machine
http://en.wikipedia.org/wiki/Dishwashers
http://en.wikipedia.org/wiki/HVAC
http://en.wikipedia.org/wiki/Thermostat
http://en.wikipedia.org/wiki/Season
http://en.wikipedia.org/wiki/Home_automation
http://en.wikipedia.org/wiki/Avionics
http://en.wikipedia.org/wiki/Inertial_guidance_system
http://en.wikipedia.org/wiki/Global_Positioning_System
http://en.wikipedia.org/wiki/Brushless_DC_motor
http://en.wikipedia.org/wiki/Induction_motor
http://en.wikipedia.org/wiki/DC_motor
http://en.wikipedia.org/wiki/Motor_controller
http://en.wikipedia.org/wiki/Automobile
http://en.wikipedia.org/wiki/Electric_vehicle
http://en.wikipedia.org/wiki/Hybrid_vehicle
http://en.wikipedia.org/wiki/Anti-lock_braking_system
http://en.wikipedia.org/wiki/Electronic_Stability_Control
http://en.wikipedia.org/wiki/Electronic_Stability_Control
http://en.wikipedia.org/wiki/Traction_control_system
http://en.wikipedia.org/wiki/Four-wheel_drive
http://en.wikipedia.org/wiki/Medical_equipment
http://en.wikipedia.org/wiki/Medical_equipment
http://en.wikipedia.org/wiki/Vital_signs
http://en.wikipedia.org/wiki/Electronic_stethoscope
http://en.wikipedia.org/wiki/Medical_imaging
http://en.wikipedia.org/wiki/Positron_emission_tomography
http://en.wikipedia.org/wiki/Single_photon_emission_computed_tomography
http://en.wikipedia.org/wiki/Computed_tomography
http://en.wikipedia.org/wiki/Magnetic_resonance_imaging
http://en.wikipedia.org/wiki/Motes
http://en.wikipedia.org/wiki/WSN
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things in the physical world and act on this information through IT monitoring and control 

systems. These motes are completely self-contained, and will typically run off a battery source 

for many years before the batteries need to be changed or charged. 

 

1.4 History of Embedded Systems 

One of the first recognizably modern embedded systems was the Apollo Guidance Computer, 

developed by Charles Stark Draper at the MIT Instrumentation Laboratory. At the project's 

inception, the Apollo guidance computer was considered the riskiest item in the Apollo project 

as it employed the then newly developed monolithic integrated circuits to reduce the size and 

weight. An early mass-produced embedded system was the AutoneticsD-17 guidance 

computer for the Minuteman, released in 1961. It was built from transistor logic and had a hard 

disk for main memory. When the Minuteman II went into production in 1966, the D-17 was 

replaced with a new computer that was the first high-volume use of integrated circuits. This 

program alone reduced prices on quad NAND gate ICs from $1000/each to $3/each [citation 

needed], permitting their use in commercial products. Since these early applications in the 1960s, 

embedded systems have come down in price and there has been a dramatic rise in processing 

power and functionality. The first microprocessor for example, the Intel 4004, was designed 

for calculators and other small systems but still required many external memory and support 

chips. In 1978 National Engineering Manufacturers Association released a "standard" for 

programmable microcontrollers, including almost any computer-based controllers, such as single 

board computers, numerical, and event-based controllers. As the cost of microprocessors and 

microcontrollers fell it became feasible to replace expensive knob based analog components such 

as potentiometers and variable capacitors with up/down buttons or knobs read out by a 

microprocessor even in some consumer products. By the mid-1980s, most of the common 

previously external system components had been integrated into the same chip as the processor 

and this modern form of the microcontroller allowed an even more widespread use, which by the 

end of the decade were the norm rather than the exception for almost all electronics devices. 

The integration of microcontrollers has further increased the applications for which embedded 

systems are used into areas where traditionally a computer would not have been considered. A 

general purpose and comparatively low-cost microcontroller may often be programmed to fulfill 

the same role as a large number of separate components. Although in this context an embedded 

http://en.wikipedia.org/wiki/Apollo_Guidance_Computer
http://en.wikipedia.org/wiki/Charles_Stark_Draper
http://en.wikipedia.org/wiki/D-17B
http://en.wikipedia.org/wiki/D-17B
http://en.wikipedia.org/wiki/Transistor
http://en.wikipedia.org/wiki/Digital_circuit
http://en.wikipedia.org/wiki/Hard_disk
http://en.wikipedia.org/wiki/Hard_disk
http://en.wikipedia.org/wiki/Sheffer_stroke#NAND_gate
http://en.wikipedia.org/wiki/Wikipedia:Citation_needed
http://en.wikipedia.org/wiki/Wikipedia:Citation_needed
http://en.wikipedia.org/wiki/Microprocessor
http://en.wikipedia.org/wiki/Intel_4004
http://en.wikipedia.org/wiki/Calculator
http://en.wikipedia.org/wiki/Analog_electronics
http://en.wikipedia.org/wiki/Potentiometer
http://en.wikipedia.org/wiki/Variable_capacitor
http://en.wikipedia.org/wiki/Microcontroller
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system is usually more complex than a traditional solution, most of the complexity is contained 

within the microcontroller itself. Very few additional components may be needed and most of 

the design effort is in the software. The intangible nature of software makes it much easier to 

prototype and test new revisions compared with the design and construction of a new circuit not 

using an embedded processor. 

 

1.5 Characteristics   

1. Embedded systems are designed to do some specific task, rather than be a general-purpose 

computer for multiple tasks. Some also have real-time performance constraints that must be 

met, for reasons such as safety and usability; others may have low or no performance 

requirements, allowing the system hardware to be simplified to reduce costs. 

 

2. Embedded systems are not always standalone devices. Many embedded systems consist of 

small, computerized parts within a larger device that serves a more general purpose. For 

example, the Gibson Robot Guitar features an embedded system for tuning the strings, but 

the overall purpose of the Robot Guitar is, of course, to play music. Similarly, an embedded 

system in an automobile provides a specific function as a subsystem of the car itself. 

 

     

3. The program instructions written for embedded systems are referred to as firmware, and are 

stored in read-only memory or Flash memory chips. They run with limited computer 

hardware resources: little memory, small or non-existent keyboard or screen. 

 

1.6   User Interface   

 Embedded systems range from no user interface at all  dedicated only to one task — to complex 

graphical user interfaces that resemble modern computer desktop operating systems. Simple 

embedded devices use buttons, LEDs, graphic or character LCDs (for example popular HD44780 

LCD) with a simple menu system. More sophisticated devices which use a graphical screen with 

touch sensing or screen-edge buttons provide flexibility while minimizing space used: the 

meaning of the buttons can change with the screen, and selection involves the natural behavior of 

http://en.wikipedia.org/wiki/Real-time_computing
http://en.wikipedia.org/wiki/Gibson_Robot_Guitar
http://en.wikipedia.org/wiki/Automobile
http://en.wikipedia.org/wiki/Flash_memory
http://en.wikipedia.org/wiki/Desktop_operating_system#Graphical_user_interfaces
http://en.wikipedia.org/wiki/Push-button
http://en.wikipedia.org/wiki/LED
http://en.wikipedia.org/wiki/LCD
http://en.wikipedia.org/wiki/Hitachi_HD44780_LCD_controller
http://en.wikipedia.org/wiki/Hitachi_HD44780_LCD_controller
http://en.wikipedia.org/wiki/Menu_%28computing%29
http://en.wikipedia.org/wiki/Touch_screen
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pointing at what's desired. Handheld systems often have a screen with a "joystick button" for a 

pointing device. Some systems provide user interface remotely with the help of a serial (e.g. RS-

232, USB, I²C, etc.) or network (e.g. Ethernet) connection. This approach gives several 

advantages: extends the capabilities of embedded system, avoids the cost of a display, simplifies 

BSP, allows us to build rich user interface on the PC. A good example of this is the combination 

of an embedded web server running on an embedded device (such as an IP camera) or a network 

routers. The user interface is displayed in a web browser on a PC connected to the device, 

therefore needing no bespoke software to be installed. 

 

1.7 Processor System   

A processor is the heart of the embedded system. For an embedded system designer, knowledge 

of microprocessors and microcontrollers is a prerequisite. In the following explanations, too, it 

has been presumed that the reader has a thorough understanding of microprocessors or 

microcontrollers. A processor has two essential units: Program Flow Control Unit (CU) and 

Execution Unit (EU). The CU includes a fetch unit for fetching instructions from the memory. 

The EU has circuits that implement the instructions pertaining to data transfer operations and 

data conversion from one form to another. The EU includes the Arithmetic and Logical Unit 

(ALU) and also the circuits that execute instructions for a program control task, say, halt, 

interrupt, or jump to another set of instructions. It can also execute instructions for a call or 

branch to another program and for a call to a function. A processor runs the cycles of fetch and 

execute. The instructions, defined in the processor instruction set, are executed in the sequence 

that they are fetched from the memory. A processor is mostly in the form of an IC chip; alternatively, it 

could be in core form in an ASIC or at a SoC. Core means a part of the functional circuit on the VLSI chip. 

An embedded system processor chip or core can be one of the following: 

1.  General Purpose Processor (GPP): 

 Microprocessor.  

 Microcontroller.  

 Embedded Processor.  

 Digital Signal Processor (DSP).  

 Media Processor. 

  

http://en.wikipedia.org/wiki/Mobile_device
http://en.wikipedia.org/wiki/RS-232
http://en.wikipedia.org/wiki/RS-232
http://en.wikipedia.org/wiki/USB
http://en.wikipedia.org/wiki/I%C2%B2C
http://en.wikipedia.org/wiki/Ethernet
http://en.wikipedia.org/wiki/Board_support_package
http://en.wikipedia.org/wiki/Embedded_HTTP_server
http://en.wikipedia.org/wiki/IP_camera
http://en.wikipedia.org/wiki/Router_%28computing%29
http://en.wikipedia.org/wiki/Router_%28computing%29
http://en.wikipedia.org/wiki/Web_browser
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2. Application Specific System Processor (ASSP) as additional processor. 

3. Multiprocessor system using General Purpose processors (GPPs) and Application Specific 

Instruction Processors (ASIPs). 

4. GPP core (s) or ASIP core (s) integrated into either an Application Specific Integrated 

Circuit (ASIC), or a Very Large Scale Integrated Circuit (VLSI) circuit or an FPGA core 

integrated with processor unit(s) in a VLSI (ASIC) chip. For a system designer, the 

following are important considerations when selecting a processor: 

 Instruction set. 

 Maximum bits in an operand (8 or 16 or 32) in a single arithmetic or logical operation. 

 Clock frequency in MHz and processing speed in Million Instructions per Second 

(MIPS). 

 Processor ability to solve the complex algorithms used in meeting the deadlines for their 

processing. 

 

A general-purpose processor is used because of the following:  

 Process by the known instructions available at predefined General-Purpose Instruction-   

Set results in fast system development.  

 Once the board and I/O interfaces are designed for a GPP, these can be used for a new 

system by just changing the embedded software in the board ROM.  

 Ready availability of a compiler facilitates embedded software development in high-level 

language.  

 Ready availability of well-tested and debugged processor-specific APIs and the codes  

Previously designed for other applications results in fast development of a new system. 

 

 

1.7.1 Microprocessor 

The CPU is a unit that centrally fetches and processes a set of general-purpose instructions. The 

CPU instruction set includes instructions for data transfer operations, ALU operations, stack 

operations, input and output (I/O) operations and program control, sequencing and supervising 

operations. The general purpose instruction is always specific to a specific CPU. Any CPU must 
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possess the following basic functional units. 

 A control unit to fetch and control the sequential processing of a given command or 

instruction and for communicating with the rest of the system. 

 An ALU for the arithmetic and logical operations on the bytes or words. It may be capable 

of processing 8, 16, 32 or 64 bit words at an instant. 

 

A microprocessor is a single VLSI chip that has a CPU and may also have some other units (for 

examples, caches, floating point processing arithmetic unit, pipelining and super-scaling units) 

that are additionally present and that result in faster processing of instructions. The earlier 

generation microprocessors fetch-and-execute cycle was guided by clock frequency of the order 

of ~1 MHz’s Processors now operate at clock frequency of 2 GHz. [Intel released a 2 GHz 

processor on August 25, 2001. This also marked the twentieth anniversary of the introduction of 

the IBM PC. Intel released 3 GHz Pentium 4 on April 14, 2003.] Since early 2002, a few highly 

sophisticated embedded systems (for examples, Gbps transceiver and encryption engine) have 

incorporated the GHZ processor. [Gbps means Giga bit per second. Transceiver means a 

transmitting cum receiving circuit with appropriate processing and controls, for example, for 

bus-collisions.] One example of an older generation microprocessor is Intel 8085. It is an 8-bit 

processor. Another is Intel 8086 or 8088, which is a 16-bit processor. Intel 80x86 (also referred 

as x86) processors are the 32-bit successors of 8086. [The x here means extended 8086 for 32 

bits.] Examples of 32-bit processors in 80x86 series are Intel 80386 and 80486. Mostly, the IBM 

PCs use 80x86 series of processors and the embedded systems incorporated inside the PC for 

specific tasks (like graphic accelerator, disk controllers, network interface card) use these 

microprocessors. An example of the new generation 32- and 64-bit microprocessor is the classic 

Pentium series of processors from Intel. These have superscalar architecture. Table 1.1 lists the 

important microprocessors used in the embedded systems. The microprocessors are among the 

following streams of families:                                                                           
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Table 1.1 Important Microprocessors used in the Embedded Systems 

 

Stream 

 

Microprocessor 

Family 

 

Source 

 

CISC or RISC or Both         

features 

 

Stream 1 

Stream 2 

 

Stream 3 

Stream 4 

 

 

68HCxxx 

(a) 80x86 

(b) i860 

SPARC 

(a) PowerPC 601, 604 

(b) MPC 620 

 

Motorola 

Intel 

Intel 

Sun 

IBM 

Motorola 

 

CISC 

CISC 

CISC with RISC 

RISC 

RISC 

 

 

The microprocessors from Streams 1 and 2 have Complicated Instruction Set Computer (CISC) 

architecture. Microprocessors form Streams 3 and 4 have Reduced Instruction Set Computer 

(RISC) architecture. An RISC processor provides speedy processing of the Instructions, each in a 

single clock-cycle. Further, besides the greatly enhanced capabilities mentioned above, there is 

great enhancement of the speed by which an instruction from a set is processed. Thumb_ 

Instruction set is a new industry standard that also gives a reduced code density in a RISC 

processor. RISCs are used when the system needs to perform intensive computation, for 

example, in a speech processing system.  A microprocessor is used when large embedded 

software is to be located in the external memory chips. RISC core microprocessor is used when 

intensive computations are to be performed. 

 

1.7.2 Microcontroller 

Just as a microprocessor is the most essential part of a computing system, a microcontroller is the 

most essential component of a control or communication circuit. A microcontroller is a single-

chip VLSI (Very-large-scale integration) unit (also called _microcomputer) which, though 

having limited computational capabilities, possesses enhanced input-output capabilities and a 

number of on-chip functional units.] Microcontrollers are particularly suited for use in embedded 

systems for real-time control applications with on-chip program memory and devices. Figure 1.1 
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shows the functional circuits present (in solid boundary boxes) in a microcontroller. 

 

 

                                    Figure 1.1: Functional Unit of Microcontroller 

  

 It also shows the application-specific units (in dashed boundary boxes) in a specific version of a 

given microcontroller family. A few of the latest microcontrollers also have high computational 

and superscalar processing capabilities. Important microcontroller chips for embedded systems 

are usually among the following five streams of families given in Table 1.2. 
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          Table 1.2:  Important Microcontrollers @ Used in the Embedded Systems 

 

Stream 

 

Microcontroller 

Family 

 

Source 

 

CISC or RISC or Both 

features 

 

Stream 1   

Stream 2  

Stream 3  

Stream 4  

 

 

Stream 5* 

 

68HC11xx, HC12xx,  

8051, 80251, 80251 

80x86$ 

PIC 16F84 or 16C76, 

16F876, and PIC18 

 

 Enhancements of 

ARM9, ARM7 

 

 

Motorola 

Intel 

 

Intel 

 

 

Microchip ARM, 

Texas, etc. 

 

CISC 

 

 

CISC 

CISC  

 

CISC with RISC Core  

 

 @ Other popular microcontrollers are as follows.  

 Hitachi H8x family and SuperH 7xxx. 

 Mitsubishi 740, 7700, M16C and M32C families.  

 National Semiconductor COP8 and CR16 /16C.  

 Toshiba TLCS 900S. 

 Texas Instruments MSP 430 for low voltage battery based system.  

 Samsung SAM8. 

 Ziglog Z80 and eZ80 $ 80x86 Microcontroller versions (typically 80188 eight bit       

processor or 80386 sixteen bit processor) with each, there are the 64 kB memory, 3 

timers and 2 DMA channels. 

 

 A microcontroller is used when a small or part of the embedded software has to be located in 

internal memory and when the on-chip functional units like interrupt-handler, port, timer, ADC 

and PWM are needed. Figure 1.2 shows commonly used microcontrollers in the small, medium 

and large-scale embedded systems.  
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                                     Figure 1.2: Commonly used microcontrollers  

 

 With this dissertation I’m using ARM7 microcontroller it will explain in brief   in chapter 3 and 

why I have selected this type of microcontroller specially.                                                        
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1.8 Objectives 

In this fast paced modern world we are facing a number of vehicle transport related problems, 

GPS and RFID and GSM technologies can be effectively used to solve some of them. One of the 

problems that require immediate attention are accident risk management, parking slot control and  

checking RC book information, vehicle license . 

 To comprehensive study of existing system. 

 To modified the system to manage automatically. 

 To improve the detection process in order to preserve the time and cost.   

 

 

1.9 Organization of Dissertation  

 

Chapter 2: review of literature, this will cover the literature survey over the embedded system. 

Chapter 3: materials and methods, this section present the details of the research methods which 

we used for solving vehicle transport related issues. 

Chapter 4: result and discussion, in this section, we will present and discuss the different results 

related our simulation. 

Chapter 5: finally summary and conclusions are discussed. 
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CHAPTER 2 

REVIEW OF LITERATURE  

2.1 Introduction 

The role of computing devices, embedded into everyday objects, has grown tremendously over 

the last two decades. To give an example, a typical car produced at the beginning of the 1990-ies 

was largely a mechanical unit. Today, a large part of the development costs in a typical front-

edge car manufacturing company are related to software development. 

The unprecedented complexity of existing software systems is paralleled by an analogous 

development within the hardware technology. Hardware is being developed faster, while it is 

cheaper and more powerful than ever before. Of course, at the same time hardware devices are 

becoming ever more complex and heterogeneous. 

The rapid growth and success of communication technology is the third constituent of what 

many consider as the next technological leap facing the human society, namely the emergence of 

interconnected intelligent things or embedded devices, capable of communicating both with each 

other and humans, sensing, taking decisions and acting on these decisions. In fact, numerous 

applications of such interconnected things are already starting to reach the market, for example 

home care surveillance devices, disaster warning systems, smart energy grids, intelligent 

buildings, autonomic vehicle convoys, traffic prediction systems, smart automation, etc. 

 

1.2 Literature Review  

Ahmad, A.W et al., (2011): This paper, implementation of a novel security and control system 

for home automation is presented. The proposed system consists of a control console interfaced 

with different sensors using ZigBee. Suspected activities are conveyed to remote user through 

SMS (Short Message Service) or Call using GSM (Global System for Mobile communication) 

technology. Upon reply, the remote user can control his premises again through GSM-ZigBee 

combination. Besides, traditional burglar alarm enhances security in case of no acknowledgment 

from remote user. This system offers a low cost, low power consumption and user friendly way 

of a reliable portable monitoring and control of the secured environment. Using the concept of 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Ahmad,%20A.W..QT.&newsearch=partialPref
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serial communication and mobile phone AT-commands (Attention Telephone/Terminal 

commands), the software is programmed using C-language. The design has been implemented in 

the hardware using ZigBee EM357 module, Atmega128 MCU (microcontroller unit) and Sony 

Ericsson T290i mobile phone set. on the development of a wireless health monitoring prototype 

system with the initial emphasis on measuring the electrical activity of the heart. One application 

of such a device would be in the monitoring of the electrocardiogram (EKG) activity in sleep 

apnea patients. Two types of wireless heart monitors for indoor use and outdoor use will be 

considered. The prototype is composed of three main parts: microprocessor, sensor, and radio. 

The Microprocessor is the central control unit of the entire system. Sensors are used to measure 

the patient's health indicators and convert that information to electrical data. The Radio is used to 

transmit the data that has been processed by the control unit. One of the paramount 

considerations in the design is to make the device very compact and portable as well as to 

minimize power consumption. Tradeoffs between power and communication range need to be 

considered carefully. The MSP430 microprocessor from Texas Instruments is selected. It is built 

around a 16-bit CPU and designed for low cost, and specifically, low power embedded 

applications. Similarly, a low power radio transceiver will be selected and power ma- - nagement 

features will be included. 

 

Guoliang Xing (2010): This paper explores efficient use of mobile sensors to address limitations 

of static WSNs for target detection. he propose a data-fusion-based detection model that enables 

static and mobile sensors to effectively collaborate in target detection. An optimal sensor 

movement scheduling algorithm is developed to minimize the total moving distance of sensors 

while achieving a set of spatiotemporal performance requirements including high detection 

probability, low system false alarm rate, and bounded detection delay. The effectiveness of our 

approach is validated by extensive simulations based on real data traces collected by 23 sensor 

nodes.  

 

 

 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Guoliang%20Xing.QT.&newsearch=partialPref
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Haisong Chen et al., (2011): This paper, the authors proposed  of the accident alarm system 

based with wireless network communications based on ARM, GPS and GSM, Pre-set of 

treatment center as the information processing terminal for the location display and warns the 

alarm for the treatment people. With the problem of global population aging increasing, lack of 

medical facility at the location of accident, inadequate accident sense system performance and 

other related issues have become increasingly prominent. 

 

Haisong Chen, Xiuqing Han (2011): This paper, authors proposed this system designs the 

scene of the accident alarm system based on ARM and GPS. When the accident occurred, the 

manual and automatic alarm can be realized. Vehicles state and user information as well as alarm 

locations will be transmitted to the Pre-set of treatment center, after receiving related alarming 

information, the treatment center will display this information on its map. after receiving alarm 

information, the treatment Centre staffs who are on duty will notice the handler who is the 

nearest to the scene of the accident in time, in order to reach the scene of accident in the first 

time, and gain more treatment time for the accident injured, and lower the accident mortality, as 

well as reduce incidents impacting time on the traffic.  

 

Huiping Huang et al., (2010): This paper, a low-power consumption remote home security 

alarm system developed by applying WSN and GSM technology is presented. It can detect the 

theft, leaking of raw gas and fire, and send alarm message remotely. The hardware of this system 

includes the single chip C5081F310, wireless receiving and sending chip CC1100 as well as the 

SIMENS TC35 GSM module. The system software developed in C51 language has the ability of 

collecting, wireless receiving and sending data, and can send a piece of alarm short message to 

the user's mobile phone when some dangerous condition has been detected. 

 

Huiping Li  et al., (2010): This contribution, a novel vehicle terminal system is proposed to 

realize continuous monitoring and precise localization of cargos loaded on board for digital 

logistics. The integrated hardware and software design of the terminal system is presented, which 

combines RFID with GPS technologies based on embedded systems. We use the ultra-low power 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Haisong%20Chen.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5766331
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Haisong%20Chen.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Huiping%20Huang.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Huiping%20Li.QT.&newsearch=partialPref
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16-bit RISC mixed-signal microcontroller as the central control unit considering both small size 

and high efficiency. The intelligent vehicle terminal system can provide mainly the automatic 

identification of cargos loaded, the real-time vehicle localization, the data and voice 

communication, and remote centralized monitoring as well. Experimental results indicate that the 

integration of RFID and GPS can enhance the reliability of the system, which further improve 

the accuracy and efficiency of digital logistics management.     

 

Penhaker, M et al., (2010): This article describes some of conclusions acquired in development 

of real bio telemetric system using off the shelf embedded hardware technology, namely ARM 

microcontrollers, FRAM memory and dedicated ZigBee chipsets. Described bio telemetric 

system is partitioned into logical parts that communicate using custom data protocols. Devices 

participating in bio telemetric system use ZigBee and Ethernet networks as underlying structure 

for data communication. 

 

Peng Wang  et al., (2010): This paper, a brief introduction to the principal and practice of the 

remote intelligent controlling and monitoring system of home appliances based on GPRS/GSM. 

This controlling and monitoring system is carried by embedded computer, and based on 

temperature sensor, security sensor, fireproof sensor and the implementing of circuit. Moreover, 

this system can provide real-time online surveillance of the controlling and monitoring of remote 

temperature, security, fireproof home appliances based on wireless GPRS and Internet. 

 

Qiang Ruan et al.,(2011): This paper, the author discussed Traditional methods of monitoring 

production in enterprises by humans on site are unable to meet the expectations for efficiency, 

accuracy and cost as product lifecycles are shortened continuously. Setting up an RFID and 

ZigBee based manufacturing monitoring system is a good approach to improve monitoring 

efficiency so as to improve management efficiency in enterprises. Although there are still some 

problems to be solved for RFID and ZigBee technologies, their unique features still make the 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Penhaker,%20M..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Peng%20Wang.QT.&newsearch=partialPref
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monitoring system based on them a promising system in manufacturing enterprises. The 

architecture of the RFID and ZigBee based monitoring system is presented in this paper. 

 

Saradha, G. (2011): This paper, author discussed that every year thousands of people die 

because of earthquake occurs in a dangerous place or during a defenseless sleep. Here's a GSM-

based seismic alert system that could warn before an earthquake strikes. Earthquakes strike 

without warning. The resulting damage can be minimized and lives can be saved if people living 

in the earthquake-prone area are already prepared to survive the strike. This requires a warning 

before strong ground motion from the earthquake arrival. Such a warning system is possible 

because of energy wave released at the epicenter of the earth quake travels slower than light. The 

warning signal from the earthquake epicenter can be transmitted to different places using satellite 

communication network, fiber-optics network, pager service, Cell phone services or a 

combination of these. The satellite-based network is ideal when an alert system has to cover a 

large country like India. For earthquake-prone states like Gujarat, a seismic alert system using 

the global system for mobile communication network spread throughout the state is proposed 

here. This system does not try to find the epicenter or fault line caused by the earthquake. It 

simply monitors the earth vibrations and generates alert signal when the level of earth vibrations 

crosses a threshold.  

 

Xing Jianping et al., (2006): This paper, the authors proposed  a method of combining the two 

types of data service CSD and GPRS based on GSM applied to GPS vehicle real-time 

monitoring and alarming system. Based on this method, basic constitution and network structure 

of the system is given out, and then it implements the CSD and GPRS hardware interface and 

software flow based on the GR47 wireless communication module. Arm embedded system was 

used as the central processing unit (CPU) and uLinux was used as the appropriate operation 

system (OS) to the circuit design. Compared with the conventional single mode of GPRS, this 

method makes up the disadvantage of the high time delay and the incertitude of the time delay in 

data transmission. In this case, the real-time data transfer of the system gets guarantee, and the 

daily maintenance expense of the system is reduced. GIS is applied to track and alarm the 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Saradha,%20G..QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Xing%20Jianping.QT.&newsearch=partialPref


19 
 

hardware clients on the electronic map. The test indicates that this method is appropriately used 

in the instantaneous information real-time transmission, and has high practicability and validity. 

 

Zhang Wen  (2011): This paper discussed a kind of design of vehicle location system based on 

ARM. The architecture and working theory of this system is introduced in details, and introduces 

the vehicle location system which uses the ARM microprocessor LPC2129 as a control unit to 

combinative with GPS LR9548 and GSM TC35 modules. Explores location solution, map-

matching and data compress that associated with the positioning, shows a program flowchart and 

predicts the trend of the vehicle location system in the future. 

 

Zhang Liying  (2011): This paper introduces a radioactive source tracer anti-theft system, which 

mainly consists of three parts-Detection probe, Tracker and PC. It is based on RFID, GSM and 

GPS. The system can realize non-contact information acquisition processing for the stolen 

radioactive source. If there is unauthorized or illegal movement of radioactive sources, 

GPS/GSM system which is installed in the radioactive source tracer anti-theft system starts work 

automatically, implement monitoring and tracking function, then regularly to send alarm 

message to the specified phone number and PC, and displays the location of the radioactive 

source, achieves automatic monitoring of radioactive source management objectives. 

 

Zimu Li  (2010): This paper, Rapid advances in wireless communication devices and systems 

had and continue to have a significant impact on the healthcare industry. One important 

application is to monitor patient's health status anytime and anywhere without restricting the 

patient's movement as a result of being tied down through cables to monitoring equipment. 

Through the miniaturizations of sensors and the use of wireless interface to transmit the data 

recorded by the sensors, health care monitoring can be extended beyond the hospital confines. 

This is regarded as a core technology for deployment of ubiquitous healthcare in home and 

mobile application with the potential of reducing the cost of health care as the physician is able 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Zhang%20Wen.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Zhang%20Liying.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Zimu%20Li.QT.&newsearch=partialPref
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to monitor the patient's progress without the inconvenience and expense of hospitalization. The 

proposed design focuses. 

 

Zhu Yao-lin et al., (2011): This paper compares several kinds of wireless communication 

technology which uses in the family. The system is presented to combine the short-range 

wireless communication technology Zigbee and the long-range wireless communication 

technology GPRS to monitor human health. This system can not only meet the main requirement 

of real-time monitoring, but also avoid the costly nursing expenses. 
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CHAPTER 3 

MATERIAL AND METHODS 

3.1 Introduction 

We are facing a number of vehicle transport related problems and the GPS, RFID, GSM 

technologies can be effectively used to solve some of them. Accident risk management, 

environment alert, traffic rule violation control, and parking slot control. These problems that 

require immediate attention, in the following a brief explanation of the problems and what is the 

proposed system to be solved. 

 

 

 We used GSM module with embedded unit in the moving vehicle to transmit accident 

information to different points. Whenever vehicle meets with an accident, the system reads 

area information form GPS placed on the vehicle and transfers this information to embedded 

module. Details are transmitted to the specific numbers stored in database (Police station, 

Owner and Hospital).  

 

 Whenever the vehicle entering in to the parking area, the reader identifies a vehicle and allots 

particular slot and also initiates bill creation at the time of exit. Almost similar concept is 

followed in Automated Toll gate system. 

 

 Whenever the vehicle crosses the traffic the RFID will read the information of the vehicle 

like, RC book information, vehicle license and it will display on LCD. If anything is invalid 

then buzzer will buzz on the board. Here we are using timely based traffic lights 

management. In the next sections some terms used throughout this document are described.   
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3.2 Component Requirements:  

 Power Supply  

 Microcontroller (ARM7)  

 GPS  

 GSM  

 RFID 

 LCD 

 Reflection Sensor 

 Motor Driver Connections 

 DC motor  

 Software tools 

 

3.2.1 Power Supply 

This section is meant for supplying Power to all the sections. It basically consists of a 

Transformer to step down the 230V AC to 18V AC followed by diodes. Here diodes are used to 

rectify the AC to DC. After rectification the obtained rippled DC is filtered using a capacitor 

Filter. A positive voltage regulator is used to regulate the obtained DC voltage. But here in this 

project two power supplies are used one is meant to supply operating voltage for Microcontroller 

and the other is to supply control voltage for Relays, 

A basic power supply consists of four main sections, as shown in the Figure 3.1 below and to the 

right. Depending on the requirements for a given power supply, the sections can be very simple 

or extremely complex 

 

Figure 3.1: Power supply 
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1. Transformer: A transformer is an electrical device which is used to convert electrical power 

from one electrical circuit to another without change in frequency. Transformers convert AC 

electricity from one voltage to another with little loss of power.  

2. Rectifier: The next step is to force current to flow in one direction only, preventing the                

alternations that occur in the transformer and the AC line. There are two types of reactivations 

 Half wave Rectifier 

 Full wave rectifier.   

 

3. Filter capacitors are capacitors used for filtering of undesirable frequencies. They are 

common in electrical and electronic equipment, and cover a number of applications. 

4. Regulator:  The 78xx (sometimes LM78xx) is a family of self-contained fixed linear voltage 

regulator integrated circuits. The 78xx family is commonly used in electronic circuits requiring a 

regulated power supply due to their ease-of-use and low cost. In the figure 3.2 will see the 

LM7805 and LM78012.                 

                                

Figure 3.2: Regulator LM7805 and LM78012. 

 

3.2.2 Microcontroller (ARM7)  

We are using in this dissertation work a microcontroller (ARM7) and its plays the major role. 

were originally used as components in complicated process-control systems. However, because it 

has small size and low price, Micro-controllers are now also being used in regulators for 

http://en.wikipedia.org/wiki/Capacitor
http://en.wikipedia.org/wiki/Linear_regulator
http://en.wikipedia.org/wiki/Linear_regulator
http://en.wikipedia.org/wiki/Integrated_circuits
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individual control loops. In several areas Micro-controllers are now out performing their analog 

counterparts and are cheaper as well. The LPC2148 microcontrollers are based on a 32/16 bit 

ARM7 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, LPC21418 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. 

 

1. Features of ARM7 

 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. 

 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 

 USB 2.0 Full Speed compliant Device Controller with 2 kB of endpoint RAM. 

 In addition, the LPC2146/8 provide 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 ìs 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. 
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 Multiple serial interfaces including two UARTs (16C550), two Fast I2C-bus(400 kbit/s), 

SPI and SSP with buffering and variable data length capabilities. 

 Vectored interrupt controller with configurable priorities and vector addresses. 

 Up to 45 of 5 V tolerant fast general purpose I/O pins in a tiny LQFP64 package. 

 Up to nine edge or level sensitive external interrupt pins available. 

 

 

2. Applications of Microcontroller (Arm7) 

 Industrial control. 

 Medical systems. 

 Access control. 

 Point-of-sale. 

 Communication gateway. 

 Embedded soft modem. 

 General purpose applications. 

 

3. Architectural overview 

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 ARM Peripheral Bus (APB, a compatible 

superset of ARM‟s AMBA Advanced Peripheral Bus) for connection to on-chip peripheral 

functions. The LPC21418 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. LPC21418 peripheral functions (other than the interrupt controller) are connected 

to the APB bus. The AHB to APB Bridge interfaces the APB bus to the AHB bus. APB 

peripherals are also allocated a 2 megabyte range of addresses, beginning at the 3.5 gigabyte 

address point. Each APB peripheral is allocated a 16 kB address space within the APB address 

space. The connection of on-chip peripherals to device pins is controlled by a Pin Connect 

Block. This must be configured by software to fit specific application requirements for the use of 

peripheral functions and pins 
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4. Programmer’s Model 

 Processor Operating States 

 From the programmer‟s point of view, the ARM7 can be in one of two states: ARM state which 

executes 32-bit, word-aligned ARM instructions. THUMB state which operates with 16-bit, half 

word-aligned THUMB instructions. In this state, the PC uses bit 1 to select between alternate 

half words. Transition between these two states does not affect the processor mode or the 

contents of the registers.  

 

 

Operating Modes  

ARM7TDMI supports seven modes of operation: 

 User (usr): The normal ARM program execution state. 

 FIQ (fiq): Designed to support a data transfer or channel process. 

 IRQ (irq): Used for general-purpose interrupt handling. 

 Supervisor (svc): Protected mode for the operating system. 

 Abort mode (abt): Entered after a data or instruction prefetch abort. 

 System (sys): A privileged user mode for the operating system. 

 Undefined (und): Entered when an undefined instruction is executed. 

Mode changes may be made under software control, or may be brought about by external 

interrupts or exception processing. Most application programs will execute in User mode. The 

non-user modes - known as privileged modes - are entered in order to service interrupts or 

exceptions, or to access protected resources. 
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A. Registers 

The ARM7TDMI-S processor has a total of 37 registers: 

 31 general-purpose 32-bit registers 

 6 status registers. 

These registers are not all accessible at the same time. The processor state and operating mode 

determine which registers are available to the programmer. 

 

B. The ARM state register set: In ARM state, 16 general registers, and one or two status 

registers are accessible at any one time. In privileged modes, mode-specific banked registers 

become available. Figure 3.3 shows which registers are available in each mode. 

The ARM state register set contains 16 directly-accessible registers, r0 to r15. An additional 

register, the Current Program Status Register (CPSR), contains condition code flags, and the 

current mode bits. Registers r0 to r13 are general-purpose registers used to hold either data or 

address values. Registers r14 and r15 have the following special functions: 

 Link register: Register 14 is used as the subroutine Link Register (LR). r14 receives a 

copy of r15 when a Branch with Link (BL) instruction is executed. At all other times you 

can treat r14 as a general-purpose register. The corresponding banked registers r14_svc, 

r14_irq, r14_fiq, r14_abt, and r14_und are similarly used to hold the return values of r15 

when interrupts and exceptions arise, or when BL instructions are executed within 

interrupt or exception routines. 

 Program counter Register: 15 hold the Program Counter (PC). In ARM state, bits [1:0] 

of r15 are zero. Bits [31:2] contain the PC. In Thumb state, bit [0] is zero. Bits [31:1] 

contain the PC.  

In privileged modes, another register, the Saved Program Status Register (SPSR), is 

accessible. This contains the condition code flags, and the mode bits saved as a result of the 

exception that caused entry to the current mode. See the program status registers on page 2-

16 for a description of the program status registers. Banked registers have a mode identifier 

that shows to which User mode register they are mapped. These mode identifiers are shown 

in Table 3.             
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Table 3.1: Register mode identification 

 

FIQ mode has seven banked registers mapped to r8–r14 (r8_fiq–r14_fiq). In ARM state, most of 

the FIQ handlers do not have to save any registers. The User, IRQ, Supervisor, Abort, and 

undefined modes each have two banked registers mapped to r13 and r14, allowing a private stack 

pointer and LR for each mode. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

Figure 3.3: Register organization in ARM state 

 

  Mode 

 

  Mode identifier 

  User 

  Fast interrupt 

  Interrupt 

  Supervisor 

  Abort 

  System 

  Undefined 

  Usr 

  Fiq 

  Irq 

  Svc 

  Abt 

  Sys 

  und    
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C. the Thumb State Register Set 

The Thumb state register set is a subset of the ARM state set. The programmer has direct access 

to: 

 eight general registers, r0–r7 

 the PC 

 a Stack Pointer (SP) 

 a Link Register (LR) 

 The CPSR. 

There are banked SPs, LRs, and SPSRs for each privileged mode. This register set is shows in 

Figure 3.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4: Register organization in Thumb stats 
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D. The relationship between ARM state and Thumb state registers 

The Thumb state registers relate to the ARM state registers in the following way: 

 Thumb state r0–r7, and ARM state r0–r7 are identical 

 Thumb state CPSR and SPSRs, and ARM state CPSR and SPSRs are identical 

 Thumb state SP maps onto ARM state r13 

 Thumb state LR maps onto ARM state r14 

 The Thumb state PC maps onto the ARM state PC (r15). 

These relationships are shown in Figure 3.5. 

Figure 3.5: Mapping of Thumb state registers onto ARM state registers 

 

 Registers r0–r7 are known as the low registers. Registers r8–r15 are known as the high registers. 
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5. The program status registers 

The ARM7TDMI-S core contains a CPSR and five SPSRs for exception handlers to 

Use. The program status registers: 

 hold the condition code flags 

 control the enabling and disabling of interrupts 

 Set the processor operating mode. 

The arrangement of bits is shown in Figure 3.6. 

 

Figure 3.6: Program status register format 

 

To maintain compatibility with future ARM processors, and as good practice, you are Strongly 

advised to use a read-write-modify strategy when changing the CPSR. 

 

 The condition code flags 

The N, Z, C, and V bits are the condition code flags; you can set these bits by arithmetic and 

logical operations. The flags can also be set by MSR and LDM instructions. The ARM7TDMI-S 

processor tests these flags to determine whether to execute an instruction. All instructions can 

execute conditionally in ARM state. In Thumb state, only the Branch instruction can be executed 

conditionally. For more information about conditional execution, see the ARM Architecture 

Reference Manual. 
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 The control bits 

The bottom eight bits of a PSR are known collectively as the control bits. They are the: 

 Interrupt disable bits 

 T bit 

 Mode bits. 

 

The control bits change when an exception occurs. When the processor is operating in a 

privileged mode, software can manipulate these bits. 

 

A. Interrupt disables bits 

The I and F bits are the interrupt disable bits: 

 when the I bit is set, IRQ interrupts are disabled 

 When the F bit is set, FIQ interrupts are disabled. 

 

B. T bit 

The T bit reflects the operating state: 

 when the T bit is set, the processor is executing in Thumb state 

 When the T bit is clear, the processor executing in ARM state. 

The operating state is reflected by the CPTBIT external signal. 

 

Caution: Never use an MSR instruction to force a change to the state of the T bit in the CPSR. If 

You do this; the processor enters an unpredictable state. 

 

C. Mode bits 

The M4, M3, M2, M1, and M0 bits (M [4:0]) are the mode bits. These bits determine the 

Processor operating mode as shown in Table 3.2. Not all combinations of the mode bits 

Define a valid processor mode, so take care to use only the bit combinations shown 
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Table 3.2: PSR mode bit values (continued) 

 

M[4:0] 

 

 

Mode 

 

 

Visible Thumb state registers 

 

 

Visible ARM state registers 

 

10000 

10001 

 

10010 

10011 

 

 

10111 

 

11011 

 

11111 

 

User 

FIQ 

 

IRQ 

Supervisor 

 

 

Abort 

 

Undefined 

 

System 

 

r0–r7, SP, LR, PC, CPSR 

r0–r7, SP_fiq, LR_fiq PC, 

CPSR, SPSR_fiq 

r0–r7, SP_irq, LR_irq, PC, 

CPSR, SPSR_irq 

r0–r7, SP_svc, LR_svc, PC, 

CPSR,SPSR_svc 

r0–r7, SP_abt, LR_abt, PC, 

CPSR, SPSR_abt 

r0–r7, SP_und, LR_und, PC, 

CPSR,SPSR_und 

r0–r7, SP, LR, PC, CPSR 

r0–r14, PC, CPSR 

r0–r7, r8_fiq–r14_fiq, PC, CPSR, 

SPSR_fiq 

r0–r12, r13_irq, r14_irq, PC, 

CPSR, SPSR_irq 

r0–r12, r13_svc, r14_svc, PC, 

CPSR,SPSR_svc 

r0–r12, r13_abt, r14_abt, PC, 

CPSR, SPSR_abt 

r0–r12, r13_und, r14_und, PC, 

CPSR,SPSR_und 

r0–r14, PC, CPSR 

 

If you program an illegal value into M[4:0], the processor enters an unrecoverable state. 

 

 Reserved bits 

The remaining bits in the PSRs are unused but are reserved. When changing a PSR flag 

Or control bits make sure that these reserved bits are not altered. Also, make sure that 

Your program does not rely on reserved bits containing specific values because future 

Processors might have these bits set to one or zero. 

 

6. Exceptions 

ARM7 tries to accommodate exceptions by finishing the current non-reset instructions. The 

processor would then depart to its current instruction and execute the following: 

 Change the operating mode. 

 Save the previous instruction‟s address in R14 of the new mode. 
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 Transfer CPSR value to SPSR. 

 Disable IRQs and if the exception is a fast interrupt, it will also disable succeeding fast 

interrupts. 

 Force the PC to execute the interrupt‟s address. 

 

 Types of Exceptions 

ARM7 architecture supports a large range of interrupts, traps and supervisor calls by having five 

(5) basic types of exceptions. These are FIQ, IRQ, Abort, Software Interrupt, and Undefined 

Instruction Trap. 

 Fast Interrupt Request (FIQ): accepts asynchronous transitions and is designed to 

support data transfer or channel process. It has its own private registers which are enough 

to remove the need to save registers in such applications. Before synchronization with the 

processor execution flow, it is delayed by one clock cycle. This exception is disabled by 

setting the F Flag in the CPSR.  

 Interrupt Request (IRQ):ARM7 checks at end of each instruction if the IRQ 

synchronizer‟s output is asserted if the I flag in the CPSR is clear. When the I flag in the 

CPSR is asserted, IRQ exception can be blocked. When the processor is in the user mode, 

IRQ exception cannot be blocked because the I bit in the CPSR cannot be asserted.  

 Abort: When an external Abort input from the main control unit is seen by the processor, 

an abort exception can occur. This exception indicates that the current memory access 

cannot be completed due to many circumstances. Abort is checked during memory access 

cycle and when successful, it will respond in two ways: 

1. A Prefetch Abort occurs during an instruction prefetch. The instruction will be marked as 

invalid and if the instruction is not yet executed, no abort will occur. Otherwise, if the 

instruction reaches the head of the pipeline the abort will took place 

2. A Data Abort occurs during data access. Its action depends on the instruction type. For 

single data transfer instructions like LDR and STR, it will return modified base registers 

while the swap instruction is aborted as though it was not executed.  

 Software Interrupt (SWI): To enter into the supervisor mode, the SWI is normally used. 

This is usually done when there is a need for a particular supervisor function.  
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 Undefined Instruction Trap: When a processor encounters an instruction that it cannot 

handle, it will present the instruction to other processors. If it finds a coprocessor that can 

handle the instruction, it would enter a wait state until the coprocessor accepts the 

instruction. It can leave this state when an interrupt occurs during the wait state. If it 

cannot find a coprocessor that can handle the instruction, it will take the undefined 

instruction trap.  

 Instruction Set: Like most RISC processors, the ARM7 uses load-store architecture. It 

means that processes are mostly done using its own registers, thus, avoiding the slow 

accessing of data from the memory. The only times that memory is involved are when 

load and store instructions are employed. Load instructions copy memory values into 

registers while store instructions copy register values into memory. Every instruction in 

the ARM7 instruction set is conditionally executed. The execution may or may not take 

place depending on the values of the N (negative), Z (zero). C (carry) and V (overflow) 

flags. However, if the always (AL) condition is specified, the instruction will be executed 

regardless of the values of the flags. The condition flags occupy the top four bits of the 32-

bit instruction field. The ARM7 can be categorized into three main types namely; data 

processing instructions, data transfer instructions and control flow instructions.  

 

7. Data Processing Instructions 

These are instructions that can be used to perform arithmetic and logical operations on data 

values in registers. These instructions follow a 3-address format wherein two are for source 

operands and one for the destination. The first operand is always a register. On the other hand, 

the second operand can be a register, a shifted register (logical, arithmetic or rotate) or an 

immediate value. Data processing instructions include: arithmetic and logical operations, 

multiplication and PSR transfers.  

 Arithmetic and Logical Operations – performs binary arithmetic and bit logical 

operations 

 Multiplication – performs multiplication operations in a way different form other 

instructions. 

 PSR transfers – allows access to the CPSR and SPSR registers 
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 Data Transfer Instructions 

These instructions facilitate data transfer from registers to memory and vice versa. There are 

three types of data transfer instructions. 

 Single Data Transfer – most flexible way to load and store single bytes or words of data 

between an ARM7 register and memory. 

 Block Data Transfer – enable large quantities of data to be transferred. 

 Single Register Swap – allows a value in a register to be swapped with a value in 

memory. 

 

 Control Flow Instruction 

These instructions determine which instructions get executed next. There are two types of control 

flow instructions; the branch and the supervisor call. 

 Branch – contain a signed 2‟s complement 24 bit offset shifted left by two bits and sign 

extended to 32 bits, and added to the PC. 

 Supervisor Call – provides trusted ways to access system resources, which appear to the 

user-level program, rather like special subroutine accesses. 

 

8. Pin description for LPC2148 

Pin description for LPC2141/2/4/6/8 as shows in figure 3.7 and a brief explanation of 

corresponding functions are shown in the following table 3.3.   
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Figure 3.7: Pin Configuration   



38 
 

Table 3.3 Pin description 
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Table 3.3 Pin description …continued 
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Table 3.3 Pin description …continued 
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Table 3.3 Pin description …continued 
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Table 3.3 Pin description …continued 
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3.2.3 GPS  

A GPS modem is used to get the signals and receive the signals from the satellites. In this 

dissertation, GPS modem get the signals from the satellites and those are given to the 

microcontroller.  The signals may be in the form of the coordinates; these are represented in form 

of the latitudes, longitudes and altitudes.   

1. GPS segment  

The Global positioning System (GPS) comprises three segments: as shown in Figure 3.8 

 The space segment (all function satellites)  

 The Control segment (all ground station involved in the monitoring of the system: master 

control station, monitoring stations & ground control)The 

 user segment  (all civil and military GPS users)  

 

Fig 3.8: Space Segment 

The Space Segment: is designed to consist of 24 satellites orbiting the earth at approximately 

20200Km every 12 hours. At time of writing there are 26 operational satellites orbiting the earth. 

The space segment is so designed that there will be a minimum of 2 to 3 satellite visible above a 

15deg cut off angle at any point of the earth‟s surface at any one time. Each GPS satellite has 
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several very accurate atomic clocks on board. The clocks operate at a fundamental frequency of 

10.23MHz. This issued to generate the signals that are broadcast from the satellite. PS 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. 

Control Segment: The Control Segment consists of one master control station, 5 monitor 

stations and 4ground antennas distributed among 5 locations roughly on the earth equator. The 

Control Segment tracks the GPS satellites, updates their orbiting position and calibrates and 

synchronizes their clocks. A further important function is to determine the orbit of each satellite 

and predict its path for the following 24 hours. This information is uploaded to each satellite and 

subsequently broadcast from it. This enables the GPS receiver to know where each satellite can 

be expected to be found. The satellite signals are read at Ascension, Diego, Garcia & Kwajalein. 

The measurements are then sent to the master control station in Colorado Springs where they are 

processed to determine any errors in each. 

User Segment: The User Segment comprises of anyone using a GPS receiver to receive the GPS 

signal and determine their position and / or time. Typical applications within the user segment 

are land navigation for hikers, vehicle location, surveying, marine, navigation, aerial navigation, 

machine control etc. 

2. HOW GPS WORKS: 

The GPS works in five logical steps: 

 Triangulation from satellites 

 To “triangulate”, the GPS receiver measures distance using the travel time of radio 

signals 

 To measure time, GPS needs very accurate timing which is provided by the atomic clock 

fixed in the satellite 

 Along with the distance, the accurate location of the satellite in space as to be known 

 The last step is the correction of errors and delays the signal undergoes as it travels 

through the atmosphere. 
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In order to explain the principle of triangulation, we take the following example of how GPS 

satellites fix the location of a given point. There are three basic steps in this method as shown in 

figure 3.9, figure 3.10 and figure 3.11.  

Step 1: 

 

Fig. 3.9 (A) Triangulation Step 1 

Knowing distance from one satellite places you somewhere on a spherical surface that's centered 

around the satellite. Here, let us assume this distance to be 11,000 miles. 

 

Step 2: 

 

Fig. 3.9 (B) Triangulation Step 2 
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Knowing distances from two satellites places you somewhere along a circle that's between the 

two satellites (defined by the intersection of their "distance spheres") 

Step 3: 

 

Fig.3.9 (c) Triangulation Step 3 

Distances from three satellites usually intersect at two points, and if we take the Earth's surface 

as the fourth sphere, this narrows it down to a single point. This process works by finding the 

intersection of your distances from three or more satellites. Thus, describing it as "trilateration" 

is actually better than "triangulation", but neither term seems precisely correct from a technical 

standpoint. 

3. HOW DATA IS RECEIVED IN THE GPS RECEIVER 

The GPS data is received in the NMEA code format. A few examples of NMEA code format are 

discussed below. 

GPS - NMEA sentence information 

All $GPxxx sentence codes and short descriptions. 

$GPAAM - Waypoint Arrival Alarm 

$GPALM – GPS Almanac Data 

$GPAPA – Autopilot format “A” 

$GPAPB – Autopilot format “B” 
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$GPASD – Autopilot System Data 

$GPBEC - Bearing Distance to Waypoint, Dead Reckoning 

$GPGLL - Geographic Position, Latitude/Longitude 

$GPBOD - Bearing, Origin to Destination 

$GPBWC - Bearing & Distance to Waypoint, Great Circle 

$GPBWR - Bearing & Distance to Waypoint, Rhumba Line 

$GPBWW - Bearing, Waypoint to Waypoint 

$GPDBT - Depth Below Transduce 

With my dissertation work I‟m using this format $GPGLL, I‟m going to explain it briefly 

* $GPGLL - Geographic Position, Latitude/Longitude 

Example: $GPGLL,5133.81,N,00042.25, W*75 

1.5133.81 Current latitude 

2 .N North/South 

3 .00042.25 Current longitude 

4 .W East/West 

5.*75 checksum 

A GPS modem is used to get the signals and receive the signals from the satellites. In this 

dissertation work, GPS modem get the signals from the satellites and those are given to the 

microcontroller.  The signals may be in the form of the coordinates; these are represented in form 

of the latitudes, longitudes and altitudes. I‟m using this prototype GPS Module (Aar Logic GPS   

3A Ceramic Antenna with Integrated GPS Receive) as shows in figure 3.10 bellow  

 

Figure 3.10: GPS Module (Aar Logic GPS   3A Ceramic Antenna with Integrated GPS Receive) 
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Global positioning system is a satellite communication system. It is actually a constellation of 27 

Earth-orbiting satellites (24 in operation and three extras in case of any one fails). The US 

military developed and implemented this satellite network as a military navigation system.  

 

3.2.4 GSM 

Global system for mobile communication (GSM) is a globally accepted standard for digital 

cellular communication. GSM is the name of a standardization group established in 1982 to 

create a common European mobile telephone standard that would formulate specifications for a 

pan-European mobile cellular radio system operating at 900 MHz‟s It is estimated that many 

countries outside of Europe will join the GSM partnership. A GSM network is composed of 

several functional entities, whose functions and interfaces are specified. Figure 1 shows the 

layout of a generic GSM network. The GSM network can be divided into three broad parts. The 

Mobile Station is carried by the subscriber. The Base Station Subsystem controls the radio link 

with the Mobile Station. The Network Subsystem, the main part of which is the Mobile services 

Switching Center (MSC), performs the switching of calls between the mobile users, and between 

mobile and fixed network users. The MSC also handles the mobility management operations. 

A GSM network is composed of several functional entities, whose functions and interfaces are 

specified. The GSM network can be divided into three broad parts. Subscriber carries the Mobile 

Station. The Base Station Subsystem controls the radio link with the Mobile Station. The 

Network Subsystem, the main part of which is the Mobile services Switching Center (MSC), 

performs the switching of calls between the mobile users, and between mobile and fixed network 

users. The MSC also handles the mobility management operations. Not shown is the Operations 

intendance Center, which oversees the proper operation and setup of the network. The Mobile 

Station and the Base Station Subsystem communicate across the Um interface, also known as the 

air interface or radio link. The Base Station Subsystem communicates with the Mobile services 

Switching Center across the A interface. 

Global system for mobile communication (GSM) is a globally accepted standard for digital 

cellular communication. GSM is the name of a standardization group established in 1982 to 

create a common European mobile telephone standard that would formulate specifications for a 
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pan-European mobile cellular radio system operating at 900 MHz‟s It is estimated that many 

countries outside of Europe will join the GSM partnership. 

 

2. Description 

GSM, the Global System for Mobile communications, is a digital cellular communications 

system, which has rapidly gained acceptance and market share worldwide, although it was 

initially developed in a European context. In addition to digital transmission, GSM incorporates 

many advanced services and features, including ISDN compatibility and worldwide roaming in 

other GSM networks. The advanced services and architecture of GSM have made it a model for 

future third-generation cellular systems, such as UMTS. This paper will give an overview of the 

services offered by GSM, the system architecture, the radio transmission  

 

3. Chosen of TC35 GSM network 

As the third generation GSM dual frequency module, TC35 GSM as shown in figure 3.11 

module has the following features: compact and low power consumption; support dual frequency 

of GSM900 and GSM1800; provide standard AT command interface to users; provide fast, 

reliable and safe transmission of data, voice, short message and fax. It is ideal for this system 

because of its high quality short message function.  

 

 

Fig 3.11: TC35 GSM network 
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Here we are using TC35 GSM modem to communicate with the mobile phone to which we are 

going to send the message. Including the information coming from GPS as latitude and longitude  

this proses with help of microcontroller, by the serial communication the information will 

delivered to the microcontroller (ARM7) by some command as shows in table  and the then will 

forward to the GSM and the message will go to the particular person . TC35 GSM module 

supports standard AT command set.as shows in table 3.4  

Table 3.4 Some AT commands relevant to short message 

 

 AT Command 

 

 

 Command Function 

AT+CSMS 

AT+CMGF 

 

AT+CMGS 

AT+ CSCA 

Select short message service 

Set short message encoding mode (1 for 

text mode, 0 for PDU mode) 

Send short message 

Short message service center number 

 

 

 

3.2.5 RFID  

Radio-frequency identification (RFID) is the use of a wireless non-contact system that uses 

radio-frequency electromagnetic fields to transfer data from a tag attached to an object, for the 

purposes of automatic identification and tracking. Some tags require no battery and are powered 

by the electromagnetic fields used to read them. Others use a local power source and 

emit radio waves (electromagnetic radiation at radio frequencies). The tag contains electronically 

stored information which can be read from up to several meters (yards) away. Unlike a bar code, 

the tag does not need to be within line of sight of the reader and may be embedded in the tracked 

object. RFID tags are used in many industries. An RFID tag attached to an automobile during 

production can be used to track its progress through the assembly line. Pharmaceuticals can be 

tracked through warehouses. Injected, allowing positive identification of the animal.  

RFID is an acronym for Radio Frequency Identification. In general terms, RFID is a means of 

identifying a person or object using a radio frequency transmission. In other words RFID is an 

electronic method of exchanging data over radio frequency waves. The technology can be used 

http://en.wikipedia.org/wiki/Electromagnetic_field
http://en.wikipedia.org/wiki/Radio
http://en.wikipedia.org/wiki/Electromagnetic_radiation
http://en.wikipedia.org/wiki/Bar_code
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to identify, track, sort or detect a wide variety of objects. There are three major components to a 

RFID system:  

1. Transponder (Tag). 

2. Antenna. 

3. Readers (Controller).    

4.  

 1. Transponder (Tag): the Transponder (Electronic Transmitter/Responder) contains a silicon 

microchip smaller than a grain of rice, and a small antenna. Figure 3.12  

                                         

               Figure 3.12 (A) Tag with an Antenna                                Figure 3.12 (B) Tag 

Tags are classified into two types based on operating power supply fed to it. 

 Active Tags 

 Passive Tag 

 

Active Tags: These tags have integrated batteries for powering the chip. Active Tags are 

powered by batteries and either have to be recharged, have their batteries replaced or be disposed 

of when the batteries fail. 

Passive Tags: Passive tags are the tags that do not have batteries and have indefinite life 

expectancies. See the figure 3.13. I‟m using the above tag in two sections: in the traffic section 

and garage section .we are fixing the passive tag on the vehicle to identify the entering of the 

park and traffic section by the serial no store in the tag. 
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                                                      Figure 3.13: RFID Tag  

2. Anita:  The Antenna is a device that either reads data from tags or, in some cases, writes data 

to tags using radio Frequency waves. Antenna's come in all shapes and sizes depending on the 

environment or the required range. Antennas can be mounted on the floor, to sides of conveyors, 

on lift trucks, or on building structures. Antennas come in all sorts of sizes and shapes, as show 

in figure 3.14 the size of the antenna determines the range of the application. Large antennas 

used with Active Tags can have a range of 100 feet or more. Large antennas used with Passive 

Tags generally have a range of 10 feet of less. There are dock door antennas (sometimes called 

Portals) that allow a forklift driver to drive between two antennas. Information can be collected 

from the tags without the forklift driver having to stop. There are antennas that mount between 

rollers on conveyors for reading/writing from below. While other antennas are available that 

mount to the side of or above the conveyors. Handheld Reader/Writers are available as well. 

 

                                                 Figure 3.14: Anita inside the tag 

3. Readers: The Controller (Interrogator) is the electronic device that receives the data from the 

antenna, or transmits data to the antenna, and usually communicates this data to a host computer 

or Microcontrollers. Generally Readers are realized using the Microcontroller. Readers are 
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available to communicate with most Networks (Ethernet, Device Net, Pro-Fib us, etc.). They 

typically have serial ports for programming and data transfer. Readers (realized using 

Microcontrollers) are usually shipped with programming software to set-up and customize the 

application. The RFID Reader used in our dissertation is 28 pin IC. The pin-out diagram of RFID 

Reader along with its clip is shown below in figure 3.15 

      

Figure 3.15: RFID reader 

 Pin description for RFID reader as flowing in table 3.5 

 

Table 3.5: RFID pin description 

PIN NO. SIGNAL DESCRIPTION 

Pin No : 6 TxD Transmit data (TTL level) output from 

module to serial interface 

Pin No : 4 
Wigand DATA HIGH 

( available in Wigand ) 
It will give DATA HIGH signal. 

Pin No : 8 RxD 
Receive data (TTL level) input to the 

module from serial interface 

Pin No : 12 Buzzer (active low) Buzzer will buzz for 280 ms when tag is 
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detected 

Pin No : 13 LED ( active low) 
LED will glow for 280 ms when tag is 

detected 

Pin No : 14 

      

Wiegand DATA LOW  

     ( available in Wiegand 

) 

It will give DATA LOW signal. 

Pin No:27,28 Antenna Input Loop Antenna should be connected. 

 

 

3.2.6 LCD 

A liquid crystal display (LCD) is a flat panel display, electronic visual display, or video 

display that uses the light modulating properties of liquid crystals (LCs). LCs does not emit light 

directly. LCDs are available to display arbitrary images (as in a general-purpose computer 

display) or fixed images which can be displayed or hidden, such as preset words, digits, and 7-           

segment displays as in a digital clock. They use the same basic technology, except that arbitrary 

images are made up of a large number of small pixels, while other displays have larger elements. 

LCDs are used in a wide range of applications including computer monitors, television, 

instrument panels, aircraft cockpit displays, and signage. They are common in consumer devices 

such as video players, gaming devices, clocks, watches, calculators, and telephones, and have 

replaced cathode (CRT) displays in most applications. They are available in a wider range of 

screen sizes than CRT and plasma displays, and since they do not use phosphors, they do not 

suffer image burn-in. LCDs are, however, susceptible to image persistence.  

The LCD is more energy efficient and can be disposed of more safely than a CRT. Its low 

electrical power consumption enables it to be used in battery-powered electronic equipment. It is 

an electronically modulated optical device made up of any number of segments filled 

with crystal sand arrayed in front of a light source (backlight) or reflector to produce images in 

color or monochrome. Liquid crystals were first developed in 1888. By 2008 worldwide sales of 

http://en.wikipedia.org/wiki/Flat_panel_display
http://en.wikipedia.org/wiki/Electronic_visual_display
http://en.wikipedia.org/wiki/Video_display
http://en.wikipedia.org/wiki/Video_display
http://en.wikipedia.org/wiki/Liquid_Crystals
http://en.wikipedia.org/wiki/7-segment
http://en.wikipedia.org/wiki/7-segment
http://en.wikipedia.org/wiki/Digital_clock
http://en.wikipedia.org/wiki/Pixel
http://en.wikipedia.org/wiki/Computer_monitor
http://en.wikipedia.org/wiki/Flight_instruments
http://en.wikipedia.org/wiki/Clock
http://en.wikipedia.org/wiki/Calculator
http://en.wikipedia.org/wiki/Plasma_display
http://en.wikipedia.org/wiki/Image_persistence
http://en.wikipedia.org/wiki/Electronics
http://en.wikipedia.org/wiki/Electro-optic_modulator
http://en.wikipedia.org/wiki/Light#Light_sources
http://en.wikipedia.org/wiki/Backlight
http://en.wikipedia.org/wiki/Reflector_(photography)
http://en.wikipedia.org/wiki/Monochrome
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televisions with LCD screens exceeded annual sales of CRT units; the CRT became obsolete for 

most purposes. 

In this dissertation work I used the LCD to view the results and know the status of the process. In 

the first part the LCD used to make sure that microcontroller is working properly, and after that 

when the vehicle are moving the LCD shows the direction of movement, and then when the 

accident accrue the GPS will decide the exact place of the vehicle and displays on the LCD by 

longitude and latitude, then transmit accident information to Different points. The same thing on 

the rest of section. The LCD shows the stats of operation and in figure 3.16 the LCD connected 

with microcontroller.   

 

 

Figure 3.16: LCD connections 
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1. LCD operation  

In recent years the LCD is finding widespread use replacing LED s (seven-segment LED or other 

multi segment LED s). This is due to the following reasons: 

 The declining prices of LCD s. 

 The ability to display numbers, characters and graphics. This is in contract to LED s, 

which are limited to numbers and a few characters. 

 Incorporation of a refreshing controller into the LCD, there by relieving the CPU of the 

task of refreshing the LCD. In the contrast,   the LED must be refreshed by the CPU to 

keep displaying the data. 

 Ease of programming for characters and graphics. 

In the following table 3.6, some command used to control the LCD. 

 

                                                  Table 3.6: LCD command 

 

Code (hex) 

 

 

Command to LCD Instruction Register 

1  Clear display screen 

2 Return home 

4 Decrement cursor 

6 Increment cursor 

5 Shift display right 

7 Shift display left   

8 Display off, cursor off 

A Display off, cursor on 

C Display on, cursor off 

E Display on, cursor on 

F Display on, cursor blinking 

10 Shift cursor position to left 

14 Shift cursor position to right 

18 Shift the entire display to the left 

1C Shift the entire display to the right 

80 Force cursor to beginning of 1st line 

C0 Force cursor to beginning of 2nd line 

38 2 lines and 5x7 matrix 
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2. LCD pin description   

 The LCD discussed in this section has 14 pins. The function of each pin is given in table 3.7. 

                                       

Table 3.7: Pin description for LCD 

 

Pin 

 

symbol 

 

I/O 

 

Description 

1 Vss -- Ground 

2 Vcc -- +5V power supply 

3 VEE -- Power supply to control 

contrast 

4 RS I RS=0 to select command 

register 

RS=1 to select   

data register 

5 R/W I R/W=0 for write 

R/W=1 for  read 

6 E I/O Enable 

7 DB0 I/O The 8-bit data bus 

8 DB1 I/O The 8-bit data bus 

9 DB2 I/O The 8-bit data bus 

10 DB3 I/O The 8-bit data bus 

11 DB4 I/O The 8-bit data bus 

12 DB5 I/O The 8-bit data bus 

13 DB6 I/O The 8-bit data bus 

14 DB7 I/O The 8-bit data bus 

 

 

3.2.7 Reflection Sensor 

This sensor consists of IR transmitter and receivers on a single plain. Where Infrared (IR) 

radiation is part of the electromagnetic spectrum, which includes radio waves, microwaves, 

visible light, and ultraviolet light, as well as gamma rays and X-rays. The IR range falls between 

the visible portion of the spectrum and radio waves. IR wavelengths are usually expressed in 

microns, with the lR spectrum extending from 0.7 to 1000microns.Using advanced optic systems 

and detectors, on-contact IR thermometers can focus on nearly any portion or portions of the0.7-

14 micron band. Because every object (with the exception of a blackbody) emits an optimum 
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amount of  IR energy at a specific point along the IR band, each process may require unique 

sensor models with specific optics and detector types. For example, a sensor with a narrow 

spectral range center data 3.43 microns is optimized for measuring the surface temperature of 

polyethylene and related materials. A sensor set up for 5 microns is used to measure glass 

surfaces. A micron sensor is used for metals and foils. The broader spectral ranges are used to 

measure lower temperature surfaces, such as paper, board, poly, and foil composites. The 

intensity of an object's emitted IR energy increases or decreases in proportion to its temperature. 

It is the emitted energy, measured as the target's emissivity that indicates an object's temperature. 

Emissivity is a term used to quantify the energy-emitting characteristics of different materials 

and surfaces. IR sensors have adjustable emissivity settings, usually from 0.1 to 1.0, which allow 

accurate temperature measurements of several surface types. The emitted energy comes from an 

object and reaches the IR sensor through its optical system, which focuses the energy onto one or 

more photosensitive detectors. The detector then converts the IR energy into an electrical signal, 

which is in turn converted into a temperature value Based on the sensor's calibration equation 

and the target's emissivity. This temperature value can be displayed on the sensor or, in the case 

of the smart sensor, converted to a digital output and displayed on a computer terminal. 

Transmitter and receiver are incorporated in a single housing. The modulated infrared light of the 

transmitter strikes the object to be detected and is reflected in a diffuse way. Part of the reflected 

light strikes the receiver and starts the switching operation.  

In order to act as an effectual sensor, the following guidelines must be met: 

 the sensor should be sensitive to the measured property 

 the sensor should be insensitive to any other property 

 the sensor should not influence the measured property 

 

IR sensors are connected with serial port of the system to sense the vehicle and for allotting the 

parking area.IR sensor sense whether the vehicle is parked at the correct place. The Figure 3.17 

will show type of Reflection Sensor and how its work. 
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Figure 3.17: Reflection Sensor 

 

3.2.8 Motor Driver Connections 

 The motor driver requires 2 control inputs for each motor. Since we drive 2 motors, we need 

controls as shows bellow in figure 3.18 

             

                                              Figure 3.18: Motor Driver Connections 
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We can control this driver by sending deferent logic through the microcontroller  while writing 

the program by using Embedded c language ,as shown below in figure 3.8. 

                                                  Table 3.8: motor direction   

 

Variable  

 

logic 

 

Direction  

 

motor 

A 

B 

C 

D 

0111 

1011 

1101 

1110 

Front 

Back 

Left 

Right 

M3=1,M2=1 

M2=1,M4=1 

M1=1,M2=1 

M1=1,M4=1 

 

 

3.2.9 DC Motor  

A DC motor is an electric motor that runs on direct current (DC) electricity. DC motors were 

used to run machinery, often eliminating the need for a local steam engine or internal combustion 

engine. DC motors can operate directly from rechargeable batteries, providing the motive power 

for the first electric vehicles. Today DC motors are still found in applications as small as toys 

and disk drives, or in large sizes to operate steel rolling mills and paper machines. Modern DC 

motors are nearly always operated in conjunction with power electronic devices. I Used in the 

dissertation work dc as shown below in figure 3.19 motor in two parts the first part is to move 

the vehicle, and the second part of the control gate in the garage in the process of opening and 

closing . 

 

Figure 3.19: DC motor 

http://en.wikipedia.org/wiki/Electric_motor
http://en.wikipedia.org/wiki/Direct_current
http://en.wikipedia.org/wiki/Power_electronics
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3.2.10 Software tools  
 

About KEIL software: It is possible to create the source files in a text editor such as Notepad, run  

the Compiler on each C source file, specifying a list of controls, run the Assembler on each  

Assembler source file, specifying another list of controls, run either the Library Manager or  

Linker (again specifying a list of controls) and finally running the Object-HEX Converter to  

convert the Linker output file to an Intel Hex File. Once that has been completed the Hex File  

can be downloaded to the target hardware and debugged. Alternatively KEIL can be used to  

create source files  automatically compile, link and covert using options set with an easy to use  

user interface and finally simulate or perform debugging on the hardware with access to C  

variables and memory. Unless you have to use the tolls on the command line, the choice is clear.  

KEIL Greatly simplifies the process of creating and testing an embedded application.    
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3.3 System Flow Chart 
3.3.1 Vehicle Section   
   
  

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

  

Start 

CONNECTING OK 

GPS CONNECTING 

VEHICAL MOVINNG   

SWITCH ACCIDENT  

GPS INITILAZATION TO 

RETRIVE THE LOCATION   

LOCATION IS READY 

WAIT 

SEND THE LOCATION THROUGH THE GSM 

RECIVE THE MESSAGE 
 

END 

GSM CONNECTION 

Connecting OK 

YES 

NO 

YES 

NO 

NO 

YES 

YES 
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Start 

CHECK THE CARD 

VALID CARD  

INSUFFICENT BALANCE 

SET THE GATE OPEN  

SET THE GATE CLOSE 

EMPTY SLOT  

SET FREE THE SLOT  

PARKING, WAIT THEN  

CALULATING THE PERIOD OF STAY AND THEN 

AMOUNT DEDUCTED 

OCCUPAY THE EMPTY SLOT 

3.3.2 Parking Section     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SET THE BUZZER 

OFF 

SET THE BUZZER ON  

SET THE GATE CLOSE  

WAIT 

SET THE GATE OPEN  

NO 

NO 

YES 

YES 
WITEING FOR 

EMPTY SLOT  

NO 
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3.3.3 Traffic Section  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

YES 

NO 

YES 

Start 

CHECK THE CARD 

VALID 

INFORMATION 

ON THE TAG 

VALID RC BOOK, 

LINCEES...ETC. 

SET THE BUZZER OFF 

SET THE BUZZER ON  

WAIT 

INVALID RC BOOK, 

LINCEES...ETC. 

END 
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3. 4 Block Diagrams and Schematic  

3.4.1 Section 1: VEHICLE UNIT.  

 

 

 

 

 

 

 

 

Section1: VEHICLE UNIT 3.4.1 
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3.4.2 Section 2: Traffic Section.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section 2: Traffic Section 3.4.2 
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3.4.3 Section 3: Garage Section.  

 

 

 

 

 

 

 

 

 

 

 

Section 3: Garage Section 3.4.3 
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3.5 Circuit description 

In this project we required operating voltage for ARM controller board is 12V. Hence the 12V 

D.C. power supply is needed for the ARM board. This regulated 12V is generated by stepping 

down the voltage from 230V to 18V now the step downed AC voltage is being rectified by the 

Bridge Rectifier using 1N4007 diodes. The rectified AC voltage is now filtered using a „C‟ filter. 

Now the rectified, filtered DC voltage is fed to the Voltage Regulator. This voltage regulator 

provides/allows us to have a Regulated constant Voltage which is of +12V. The rectified; filtered 

and regulated voltage is again filtered for ripples using an electrolytic capacitor 100μF. Now the 

output from this section is fed to microcontroller board to supply operating voltage. In this 

dissertation we have 3sections which reduces the manual operation in traffic related issues.   

 In vehicle section we have dc motors which is used to move the vehicle .These  motors 

need the driver circuit (H-bridge circuit)to move in different directions .Here we are 

using L293D IC  which as 2 H-bridge circuits. GPS is used to track the vehicle whenever 

the vehicle is occurred the accident that data is displayed on the LCD. If any accident is 

occur , we can identify by using sensor and we are sending that information to the 

authorized person through GSM modem as an sms (area and accident).To give the 

direction to the vehicle we are using wireless remote using RF communication.  

 

 In parking slot section, RFID reader is used to identify the vehicle identity number, after 

that if it is valid then the entry and exit gate is automated by DC motor. LCD is used to 

display the data (like, amount, time etc.) and the RTC is used to calculate how much time 

we are in that particular slot.  IR sensors are connected to the system to sense the vehicle 

whether the vehicle is parked at the correct place and for allotting the parking area. DC 

motor act like Tolle gate.  

 

 In traffic lights section, RFID used to read the information of the vehicle like, RC book 

information, vehicle license and it will display on LCD. If anything is invalid then buzzer 

will buzz on the board. Here we are using timely based traffic. 
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CHAPTER 4 

RESULT AND DESICCATION  

According to the designed Hardware we have conducted this, to more efficient automatically 

mange. That an easy security system can be designed, which will cheap in cast, easy to make and 

can be implemented easing too. It is further seen that the micro controller which has been used in 

my dissertation work is ARM7 is an easily available microcontroller in the market in case of any 

problem it can be replaced. The Hardware, I propose is just a model to support my dissertation 

work. 

 

4.1 Vehicle Section  

This unit consists of GPS, GSM module to transmit alert data to the mobile receiver already 

configured. The total equipment of this project placed in a vehicle. The authorized person details 

with mobile number and some predefined parameters are stored in the Microcontroller.  

Whenever any vehicle hits our vehicle. Accident of a vehicle is identified by using a sensor 

informs of a vehicle. Whenever the accident will happen the information will be sent to the 

authorized person through GSM modem that location tracked by the GPS. 

Result -> in LCD-> WELCOME TO THE PROJECT  

If accident occurred: 

Result -> in GSM ->Initialize 

 Result -> in LCD-> Initialize GSM 

Result -> in GPS Initialize 

Result -> in LCD-> initialize GPS 

Result -> in LCD-> SENDING SMS... 

Result -> in LCD-> ACCIDENT AT LT: 1725.8998, NLG: 07826.7632, E 

Result -> in LCD-> SMS SENDED... 

Mobil will restive SMS (ACCIDENT AT LT: 1725.8998, NLG: 07826.7632, E) 
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4.2 Traffic Section  

Here the RFID used to read the information of the vehicle like, RC book information, vehicle 

license etc. And it will display on LCD. If anything is invalid then buzzer will buzzing. Here we 

are using timely based traffic lights management. Glow according to traffic signals i.e.,10101001 

here 1 is off and 0 is on for traffic light led.    

 

 

4.2.1 First Case: Valid Information 

VEHCIAL 1 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD-> TRAFFIC SIGNAL UNIT 

Result -> in LCD-> CARD1 

Result -> in LCD-> RC-BOOK1- ok DRIVER LIC1 -OK 

 

VEHCIAL 2 

Result -> in LCD-> TRAFFIC SIGNAL UNIT 

Result -> in LCD-> CARD2 

Result -> in LCD-> RC-BOOK1- OK DRIVER LIC2 -OK 

 

 

4.2.2 Second Case: Invalid Information 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD-> TRAFFIC SIGNAL UNIT 

Result -> in LCD-> 4C00A1A7C1 INVALID CARD 

Result -> in BUZZER-> produce beep sound  
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4.3 Parking Slot 

This section consist RFID reader, DC motor and IR sensors. This RFID reader is used to identify 

the vehicle identity number, after that if it is valid then the entry and exit gate is automated by 

DC motor (DC motor will act as gate) and IR sensors are connected to the system to sense the 

vehicle whether the vehicle is parked at the correct place and the bill will automatically 

generated Depending on the slot number. And for allotting the parking area. In this project I 

suggested that there are two slots, taking into consideration all the expected possibilities. 

 

4.3.1 First Case: Vehicles Not Allowed Entering 

 Insufficient balance  

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->INSUFFICENT BALANCE 

Result -> in buzzer -> produce beep sound 

 Invalid card  

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->INVALID CARD 

Result -> in buzzer -> produce beep sound 

 

4.3.2 Second Case: Vehicles Allowed Entering 

 Vehicle 1 And All Slots Are Empty 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->CARD1 

Result -> in LCD->PARKING SLOT GATE OPEN   // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD->PARKING SLOT GATE CLOSE 

Result -> in DC motor-> operate in backward 

Result -> in LCD->OCCUPY ANY SLOT 

Result -> in LCD->ENTERTIME 1 OR 2                    // Depending on the slot number 
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Result -> in LCD->HOU      MIN    SEC  

                               022        090      001 

Result -> in LCD-> PARKING SLOT 

Result -> in LCD->EXITTIME 1 OR 2                        // Depending on the slot number 

Result -> in LCD-> HOU     MIN    SEC  

                               022       090     050 

Result -> in LCD->PRE_AMOUNT=215                     // 1 mint=10, I suggest full anoint=225 

Result -> in LCD-> GATE OPEN                                 // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD-> GATE CLOSE 

Result -> in DC motor-> operate in backward 

 Vehicle 2: And All Slots Are Empty 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->CARD2 

Result -> in LCD->PARKING SLOT GATE OPEN   // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD->PARKING SLOT GATE CLOSE 

Result -> in DC motor-> operate in backward 

Result -> in LCD->OCCUPY ANY SLOT 

Result -> in LCD->ENTERTIME 1 OR 2                   // Depending on the slot number 

Result -> in LCD->HOU    MIN    SEC  

                               022       091     001 

Result -> in LCD-> PARKING SLOT 

After exit  

Result -> in LCD->EXITTIME 1 OR 2                      // Depending on the slot number 

Result -> in LCD-> HOU    MIN    SEC  

                               022       091     050 

Result -> in LCD->PRE_AMOUNT=215                   // 1 mint=10, I suggest full anoint=225 

Result -> in LCD-> GATE OPEN                              // waiting for some time then close 

Result -> in DC motor-> operate in forward 
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Result -> in LCD-> GATE CLOSE 

Result -> in DC motor-> operate in backward 

 Vehicle 1: Slot1 Empty And Slot2 Is Full 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->CARD1 

Result -> in LCD->PARKING SLOT GATE OPEN   // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD->PARKING SLOT GATE CLOSE 

Result -> in DC motor-> operate in backward 

Result -> in LCD->OCCUPY SLOT 1                         //slot 2 is full 

Result -> in LCD->ENTERTIME 1                            // Depending on the slot number 

Result -> in LCD->HOU      MIN    SEC  

                               022        093       001 

Result -> in LCD-> PARKING SLOT 

After exit  

Result -> in LCD->EXITTIME 1 OR 2                       // Depending on the slot number 

Result -> in LCD-> HOU     MIN    SEC  

                               022       093   050 

Result -> in LCD->PRE_AMOUNT=195                   // 1 mint=10 

Result -> in LCD-> GATE OPEN                               // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD-> GATE CLOSE 

Result -> in DC motor-> operate in backward 

 Vehicle 1: Slot 2 Empty And Slot1 Is Full 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->CARD1 

Result -> in LCD->PARKING SLOT GATE OPEN   // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD->PARKING SLOT GATE CLOSE 
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Result -> in DC motor-> operate in backward 

Result -> in LCD->OCCUPY SLOT 2 

Result -> in LCD->ENTERTIME 2                          // Depending on the slot number 

Result -> in LCD->HOU      M3IN    SEC  

                               022        093        001 

Result -> in LCD-> PARKING SLOT 

After exit  

Result -> in LCD->EXITTIME 1 OR 2                       // Depending on the slot number 

 

Result -> in LCD-> HOU     MIN    SEC 

                               022        093       050 

Result -> in LCD->PRE_AMOUNT=205                   // 1 mint=10 

Result -> in LCD-> GATE OPEN                               // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD-> GATE CLOSE 

Result -> in DC motor-> operate in backward 

 Vehicle 2: Slot1 Empty And Slot2 Is Full 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->CARD2 

Result -> in LCD->PARKING SLOT GATE OPEN   // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD->PARKING SLOT GATE CLOSE 

Result -> in DC motor-> operate in backward 

Result -> in LCD->OCCUPY SLOT 1                         //slot 2 is full 

After parking  

Result -> in LCD->ENTERTIME 1                            // Depending on the slot number 

Result -> in LCD->HOU      MIN    SEC  

                               022        094      001 

Result -> in LCD-> PARKING SLOT 

After exit  
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Result -> in LCD->EXITTIME 1 OR 2                      // Depending on the slot number 

Result -> in LCD-> HOU     MIN    SEC  

                               022        094     050 

Result -> in LCD->PRE_AMOUNT=205                    // 1 mint=10 

Result -> in LCD-> GATE OPEN                                // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD-> GATE CLOSE 

Result -> in DC motor-> operate in backward 

 Vehicle2: Slot2 Empty And Slot1 Is Full 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->CARD2 

Result -> in LCD->PARKING SLOT GATE OPEN   // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD->PARKING SLOT GATE CLOSE 

Result -> in DC motor-> operate in backward 

Result -> in LCD->OCCUPY SLOT 2 

Result -> in LCD->ENTERTIME 2                   // Depending on the slot number 

Result -> in LCD->HOU      MIN    SEC  

                               022       095     001 

Result -> in LCD-> PARKING SLOT 

Result -> in LCD->EXITTIME 1 OR 2                      // Depending on the slot number 

Result -> in LCD-> HOU     MIN    SEC  

                               022       095    050 

Result -> in LCD->PRE_AMOUNT=195                  // 1 mint=10, 

Result -> in LCD-> GATE OPEN                               // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD-> GATE CLOSE 

Result -> in DC motor-> operate in backward 
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 Vehicle 1or2 : Slots Are Totally Full 

Result -> in LCD->***WELCOM TO THE**** PROJECT***** 

Result -> in LCD->PARKING SLOT 

Result -> in LCD->PARKING SLOT GATE OPEN   // waiting for some time then close 

Result -> in DC motor-> operate in forward 

Result -> in LCD->PARKING SLOT GATE CLOSE 

Result -> in DC motor-> operate in backward 

Result -> in LCD->no slot is free 

Result -> in LCD->PARKING SLOT 
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CHAPTER 5 

SUMARY AND CONCLOUTION 

5.1 Summery 

In this dissertation work we have designed a system to find the vehicle where it is and also 

automatic identification of vehicle entering in to the parking area and allot particular slot and 

also display the bill on LCD at the time of exit. Most of the times we may not able to find 

accidents because we don’t know where accident will happen, in  order to give treatment for 

injured people first we need to know that where that happened through location tracking and  

sending to your related one when your there inside of vehicle.  

  

 Whenever the accident accord, embedded module gets area information from GPS, and 

the alert information is sent through the GSM module to the .specific Mobil number such 

as (owner .police station .hospital. act.) 

 

 Manage the park automatically. With high accuracy, taking into the consideration 

establishment of the bill for each vehicle at the time of entering .  

 

 Checking vehicle information ,driving licenses and RC Book efficiently and promptly 

without the need to waste time and money,   
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5.2 Conclusion 

 In this dissertation work we have designed a system to give complete solution for traffic 

and vehicle transport related problems such as accident alert, check point traffic control 

and parking management. 

 The system based on GPS, GSM and RFID technologies.  

 It is proposed as a low cost optimized solution.  

 With the advantages of reliability, easy usage and low power consumption. 

 

 

5.3 Future scope                                                         

 Development of (traffic section) by using the camera to record the numbers of 

vehicles traffic offense. 

 Housekeeping management by using mobile phone. 

 A Low Cost GSM Based Wireless Home Security System.  

 Secured Wireless Communication For Industrial Automation And Control. 

 Design Of Remote Data Acquisition System Of Passenger Flow Based On 

GSM/GPRS. 

 The Design Of Total Station Handhold Device Based On ARM 
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Appendix 

Simulation codes for: 

 Vehicle section. 

 Garage section.  

 Traffic section. 

 

1. vehicle section: 

/*************************** VEHICLE SECTION ***********************************/   

 

#include <LPC214X.H> 

#include "lcd.H" 

#include "uart.H" 

#include <string.h> 

 

/************************** PIN CONNECTIONS ***********************************/ 

 

     #define m1 1<<16 

 #define m2 1<<17 

 #define m3 1<<18 

 #define m4 1<<19  

 

/************************ VARIABLE DECLARATION ********************************/   

 

   unsigned int front,mask; 

   unsigned char unit,a[20],c[100],i; 

   unsigned char d[50],j,fg1,fg2; 

   unsigned char m,n,ti[10],lt[15],lg[15],loc; 

   unsigned char flag,k,f1,area[7],recflag1=0; 
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/************************ FUNCTIO DECLARATION ********************************/  

 

    void gsmint(void); 

  void send(void); 

/********************  GPS Interrupt service routine program ****************/ 

 

   void gps (void) __irq 

   { 

      unsigned char temp1,IIR; 

      while((IIR=(U1IIR & 0x01))==0)//IF INTERRUPT IDENTIFIED BY UART1 ENTER IN TO LOOP  

      { 

         switch(U1IIR & 0x0e)//IF SERIAL INTERRUPT ONLY 

         { 

            case 4: 

            { 

               temp1=U1RBR;   //COPY RECEIVE BUFFER REGISTER VALUE OF UART1 IN TO TEMP1 VARIABLE            

               if(fg1==1)//IF FG1==1 ENTER IN TO LOOP 

  { 

   d[j++]=temp1; 

   if(j==45)//COLLECT 45 CHAR OF GPS RECEIVER AND STORE IN D ARRAY 

    { 

     d[j]='\0'; 

     fg2=1; 

    } 

   } 

               if(temp1=='$')//IF RECEIVED FIRST CHAR IS '$' ENTER IN TO LOOP 

   { 

    j=0; 

    fg1=1; 

       } 

               break; 

            }          

         } 

      } 

      VICVectAddr=0;//DISABLE THE INTERRUPT FOR ANOTHER  



85 
 

   } 

 

 

   /*************** GSM  ISR  ***********/ 

  void  gsm(void)__irq  

  { 

        unsigned char IIR,temp;    

   while((IIR = U0IIR& 0x01)==0)//IF INTERRUPT IDENTIFIED BY UART0 ENTER IN 

TO LOOP  

   { 

     switch(U0IIR & 0x0e)//IF SERIAL INTERRUPT ONLY 

    { 

     case 0x04: 

     { 

       temp= U0RBR;     // 

receiving data from GSM 

      c[i++]=temp;//COLLECT GSM DATA IN TO C ARRAY 

      break; 

     }     

    }     

   } 

   VICVectAddr=0x00;//DISABLE THE INTERRUPT FOR NEW ONE 

  } 

 

     ///// **** GPS initilisation function ****** 

 

       void gpsint(void) 

       { 

          lcdclear(); 

l1:         disp_loc(0x80,"GPS INITILISING"); 

         U1IER=0x01;          

         while(fg2==0); 

         if(d[2]=='G' && d[3]=='G' && d[4]=='A' && d[27]=='N' && d[40]=='E' ) 

         { 

            U1IER=0;    
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            goto l2;             

         } 

         else  

         { 

            fg1=0;fg2=0; goto l1;    

         } 

         l2: disp_loc(0x80,"GPS connected "); 

         lcdclear(); 

         disp_loc(0x80,"Ti:"); 

         lcdcmd(0x83); 

         loc=6; 

         for(n=0;loc<12;n++) 

         { 

            lcddata(ti[n]=d[loc++]); //COLLECT GPS TIME DATA IN TO TI ARRAY      

         } 

         ti[7]='\0';// LAST CHAR OF ANY ARRAY SHOULD BE NULL(\0) SO TI[7]='\0' 

         delay(2000); 

         disp_loc(0x80,"LT:"); 

         lcdcmd(0x83); 

         loc=17; 

         for(n=0;loc<28;n++) 

         { 

            lcddata(lt[n]=d[loc++]);  //COLLECT GPS LATITUDE DATA IN TO LT ARRAY          

         } 

         lt[n]='\0';// LAST CHAR OF ANY ARRAY SHOULD BE NULL(\0) SO LT[N]='\0' 

         disp_loc(0xc0,"LG:"); 

         lcdcmd(0xC3); 

          loc=29; 

         for(n=0;loc<41;n++) 

         { 

            lcddata(lg[n]=d[loc++]);  //COLLECT GPS LONGITUDE DATA IN TO LG ARRAY          

         } 

         lg[n]='\0';// LAST CHAR OF ANY ARRAY SHOULD BE NULL(\0) SO LG[N]='\0' 

         delay(5000); 
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      } 

    

 

/************************** MAIN FUNCTION ************************************/ 

 

   int main( void ) 

   { 

      /************ LCD INTILISATIONS *****************/ 

      lcdint(); 

      disp_loc(0x80,"  WELCOME TO  "); 

      disp_loc(0xc0,"  THE PROJECT "); 

      delay(5000);      

 

      serialint1();//SERIAL INITIALISATIONS 

      VICIntEnable|=0x80;//IF UART1 INTERRUPT ENABLE 

      U1IER=0x01;//CHECK INTERRUPT ENABLED BY USING THIS REGISTER 

      VICVectAddr1=(unsigned)gps;//CALL GPS ISR 

      VICVectCntl1=0x27;//IF VIC VECT CONTROL REGISTER HAVING UART1 BIT ENABLED 

 

   serialint0(); //SERIAL INITIALISATIONS  

   VICIntEnable|=0x40; //IF UART0 INTERRUPT ENABLE 

   U0IER=0x01;//CHECK INTERRUPT ENABLED BY USING THIS REGISTER 

   VICVectAddr0=(unsigned)gsm;//CALL GSM ROUTINE 

   VICVectCntl0=0x26; //IF VIC VECT CONTROL REGISTER HAVING UART0 BIT ENABLED 

    

      lcdcmd(0x01); 

   gsmint();    // GSM initilisation           

   lcdcmd(0x01); 

   gpsint(); 

   lcdcmd(0x01); 

   

   IODIR0|=0x000F0000;  //motors PINS  16,17,18,19                  

   IOSET0|=0X00F00000;  //remote  PINS 20,21,22,23 

   IOSET0|=0x00000100;  //accident switch 9TH PIN 
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   recflag1=1; 

   disp_loc(0x80,"STOP "); 

   IOSET0=0x000F0000; //MOTOR STOP 

   flag=0;k=0;  

      while(1) 

      { 

        if(mask==(0x00000100 & IOPIN0))//IF ACCIDENT OCCUR 

   unit=1; //ENABLE UNIT FLAG 

  front= IOPIN0 & 0x00F00000;// COPY VALUE OF REMOTE IOPIN0 VALUE IN TO FRONT 

  if(front==0x00D00000)   //COMPARE WHICH PIN PRESSED HERE 1101 I.E., 21 ST PIN                      

  { 

   disp_loc(0x80,"LEFT "); 

   IOSET0=m2;IOSET0=m3; //SET 17 18 PINS 

   IOCLR0=m1;IOCLR0=m4;    

  }                      

  else if(front==0x00E00000) //COMPARE WHICH PIN PRESSED HERE 1110 I.E., 20 TH PIN 

   { 

   disp_loc(0x80,"RIGHT ");  

   IOSET0=m1;IOSET0=m4; //SET 16 19 PINS 

   IOCLR0=m2;IOCLR0=m3; 

     } 

  else if(front==0x00B00000)      //COMPARE WHICH PIN PRESSED HERE 1011 I.E., 22 ND 

PIN                    

  { 

   disp_loc(0x80,"BACK "); 

   IOCLR0=m3;IOCLR0=m1; 

   IOSET0=m2;IOSET0=m4;//SET 17 19 PINS  

  } 

  else if(front==0x00700000)     //COMPARE WHICH PIN PRESSED HERE 0111 I.E., 23RD 

PIN                     

  { 

   disp_loc(0x80,"FRONT"); 

   IOCLR0=m4;IOSET0=m3; //SET  18 TH PIN 

   IOCLR0=m2;IOSET0=m1; //SET 16 TH SPIN      

        } 
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  else if(front==0x00F00000)        //IF NO KEY PRESSED STOP                  

  { 

     disp_loc(0x80,"STOP"); 

     IOSET0=0x000F0000; 

  } 

  if(unit==1 | recflag1==0)//if accident ocured 

  { 

   if(unit==1){IOSET0=0x000F0000;} 

   lcdcmd(0x01); 

   gsmint();//initialize gsm 

   lcdcmd(0x01); 

   gpsint();//initialize gps 

   lcdcmd(0x01); 

   disp_loc(0x80,"SENDING SMS.."); 

   send();// send to particular no regarding accident occued and gps values  

   if(unit==1) 

   { 

    serial0("ACCIDENT AT "); 

    lcdcmd(0x01); 

    disp_loc(0x80,"ACCIDENT AT "); 

   }    

   serial0("LT:"); 

   disp_loc(0x80,"LT:");lcd_str(lt); 

        serial0(lt);  

        serial0("LG:"); 

        serial0(lg); 

   disp_loc(0xC0,"LG:");lcd_str(lg); 

   serial_char0(0x1A); 

   delay(80000); 

   disp_loc(0x80,"SMS SENDED ..");  

   if(unit==1){while(1);} 

   unit=0; 

   recflag1=1; 

   lcdcmd(0x01); 

  } 
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      } 

   } 

 

/********* GSM INITLISATION  ****************/ 

 

  void gsmint()     // GSM initilisation. 

  { 

    lcdclear(); 

    lcdcmd(0x80); 

    lcd_str("GSM CONNECTING...");  // GSM connecting ... 

 l:   serial0("AT"); 

    serial_char0(0x0d); 

    i=0;f1=0; 

    delay(10); 

    for(i=0;i<100;i++) 

    { 

     if(c[i-1]=='O' && c[i]== 'K' ) 

     { 

        c[i+1]='\0';    /// 

receiving responce from GSM 

         f1=1; goto l1;  

     } 

    } 

    for(i=0;i<10;i++)c[i]='\0'; 

    goto l; 

 l1:   f1=0;i=0; 

    serial0("AT+CMGF=1");       // command to 

convert to text mode 

    serial_char0(0x0d); 

    delay(10); 

    for(i=0;i<100;i++) 

    { 

     if(c[i-1]=='O' && c[i]== 'K' ) 

     { 
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        c[i+1]='\0'; 

         f1=1; goto l2;  

     } 

    } 

    for(i=0;i<20;i++)c[i]='\0'; 

    goto l1; 

 l2:   f1=0;i=0; 

    serial0("AT+CNMI=1,2,0,0,0");    // command to 

receive b 

    serial_char0(0x0d); 

    delay(10); 

    for(i=0;i<100;i++) 

    { 

     if(c[i-1]=='O' && c[i]== 'K' ) 

     { 

        c[i+1]='\0'; 

         f1=1; goto l3;  

     } 

    } 

    for(i=0;i<100;i++)c[i]='\0'; 

 l3:   lcdclear(); 

    lcdcmd(0x80); 

    lcd_str("GSM CONNECTED...");  

  }   

  

 

void send() 

{ 

 serial0("AT+CMGS="); 

 serial_char0(0x22);serial0("+918795104908");serial_char0(0x22);serial_char0(0x0d); 

//9647707756684 

 delay(10000); 

}   
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 Garage section: 

#include <LPC214x.H>   

#include<string.h> 

#include<stdlib.h> 

#include"lcdheader.h"  

#include"eeprom1.h"            

#include"toll_convert.h" 

#include"RTCINTERRUPT.c"                 

#define m1 1<<16 

#define m2 1<<17 

#define sw1 1<<18 

#define sw2 1<<19  

 

#define BUZZER_ON()   IOSET0|=1<<20             //P0.20 

#define BUZZER_OFF()  IOCLR0|=1<<20 

 

/*********************FUNCTIONS DECLARATION**********************/ 

void transaction(unsigned  int addr,unsigned char flag1);              

void init_serial2 (void); 

/***************************VARIABLES********************/ 

char byte[13] ;int mask,front,sahana1,sahana,sahana2; 

static unsigned char fill=0x30; 

unsigned char i=0,flag_rfid=0,flag1,flag2,flag3,flag4,*Amount,A,B,b,z,f1; 

unsigned char *datai,*rdatai,*eytime,*extime; 

int a; 

/***********************rfid interrupt**********************/    

void serialint2 (void)__irq 

{i=0;do{if(U1IIR==0x00000004 | U1IIR==0x00000005 )//if interrupt enabled then collect rfid value in to 

byte array 

{byte[i]=U1RBR;i=i+1;}}while(byte[i-1]!=0x0A);byte[10]='\0';byte[11]='\0';flag_rfid=1; 

//LCDstr(byte,0x80); 

VICVectAddr=0X00000000;}  // disable interrupt for another time 
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/*main program*/ 

 

int main(void) 

{  

PINSEL0 = 0x00050000;                 /*UART1 INTIALIZATION (P0.8-TXD1 ,, P0.9-RXD1)*/ 

  

init();i2cInit();init_serial2 ();rtc_init();//all initialisation functions like lcd,i2c,serial and rtc 

LCDstr("***WELCOME TO*** ", 0x80); 

LCDstr("*****PROJECT****", 0xC0);   

byte[12]='\0'; 

IODIR0|=0x00130030;//we are setting data directions pins of 4,5 16,17,20 pins 

IOCLR0|=0X00130000;//16,17,20 are input 

IOSET0|=0x000C0000;//18,19 are output 

IODIR1|=0x0C000000;//26,27 are selected as direction pins 

IOSET1|=0x0C000000;  //SWITCHES P1.26,,P1.27 

 

i=0;flag_rfid=0; 

mask=IOPIN1 & 0x0c000000;//take 26 or 27 pin is pressed or not and that in to mask 

if(mask==0x08000000)// if 27 pin enable  enter in to loop and recharge for card 1 

{ 

i2cstr("225",0x0010);//send 225 amount to 0x0010 location of eeprom 

lcdcmd(0x01); 

LCDstr("RECHARED",0x80); 

Amount=i2cgets(0x0010);//copy amount from 0x0010 location in to amount variable 

LCDstr("AMOUNTIN CARD1",0xc0); 

LCDstr((char *)Amount,0xcd);//display amount 

BUZZER_ON();gap(20);BUZZER_OFF(); 

} 

else if(mask==0x04000000)// if 26 pin enable  enter in to loop and recharge for card2 

{ 

i2cstr("225",0x0020);//send 225 amount to 0x0020 location of eeprom 

lcdcmd(0x01); 

LCDstr("RECHARED",0x80); 
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Amount=i2cgets(0x0020);//copy amount from 0x0020 location in to amount variable 

LCDstr("AMOUNTIN CARD2",0xc0); 

LCDstr((char *)Amount,0xcd); 

BUZZER_ON();gap(20);BUZZER_OFF(); 

} 

gap(100);lcdcmd(0x01);                            

while(1)//infinite loop 

     { 

 LCDstr(" PARKING SLOT ",0x80); 

 if(flag_rfid==1)// if rfid is shown enter in to loop 

  { 

  flag_rfid=0;lcdcmd(0x01); 

  if(!(strcmp(byte,"4C00A19BB3")))//if card1 

  { 

  fill=0x31;//0x31 represents 1st card 

  LCDstr("CARD1",0xc0);gap(200); 

  } 

  else if(!(strcmp(byte,"4C00A19FED")))//if card2 

  { 

  LCDstr("CARD2",0xc0); 

  fill=0x32;//0x32 represents card2 

  gap(200); 

  } 

  else 

  { 

  fill=0x34;//invalid card 

   LCDstr("INVALID CARD",0xc0);BUZZER_ON();gap(200);BUZZER_OFF(); 

  } 

  memset(byte,'\0',sizeof(byte));//clear byte variable 

  lcdcmd(0x01); 

  } 

   

if(fill==0x31)//if card1 

{ 

transaction(0x0010,0x31);//copy 0x31 in to 0x0010 location of eeprom 
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fill=0x34;//after storing assigning fill value by 0x34 in order to make second time indication of the card 

} 

if(fill==0x32)//if card2 

{ 

transaction(0x0020,0x32);//copy 0x32 in to 0x0020 location of eeprom 

fill=0x34;//after storing assigning fill value by 0x34 in order to make second time indication of the card 

} 

 

 

 

 

  sahana=0x00040000 & IOPIN0;//store iopin0 register value in to ABDULLAHif 18 th pin is high 

  sahana2=0x00080000 & IOPIN0;//store iopin0 register value in to sahana2 if 19 th pin is high 

 

if((flag2>=1 && sahana2==0x00080000 )||(flag3>=1 && sahana==0x00040000 ))//if any of the crd is 

detected and flags are enabled 

  { 

 if(flag2>=1 && sahana2==0x00080000 )//if second card and reflection sensor enabled exit 

 {lcdcmd(0x01); 

LCDstr("EXITTIME2",0x80); gap(100); 

  time();     

  B=Minute;//take time value  

  extime=bcdtoascii(B);//convert bcd in to ascii 

 i2cstr(extime,0x0060); copy into 0x60 location 

 gap(100); 

 extime=i2cgets(0x0060);//get time from 60 location in to extime variable  

  B=atoi((char *)extime);//convert from ascii in to integer that time value suppose 4: 40pm  here 40 stored 

in  to B 

  eytime=i2cgets(0x0050);// get entry time from 50 location in to eytime 

    A=atoi((char *)eytime);//convert from ascii to integer and copy to A suppose 4:20 pm here 20 stored in 

to A 

 

  z=B-A;//40-20  

 if(z>>1  )// if more than 1 min  

 b=a-20;//subtract 20 rs from amount 
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 else 

 b=a-10;//if less than 1 min subtract 10 rs 

  rdatai=bcdtoascii(b);//copy that value in to rdata(exit amount) 

 

   if(flag2==1)//if once entered  

 { 

 datai=i2cgets(0x0010);//copy value in 0x0010 in to datai(starting amount) 

 a=atoi((char *)datai);//copy ascii to integer converted value in to a 

    if(z>>1 )// if more than 1 min  

 b=a-20;//subtract 20 rs from amount 

 else 

 b=a-10;//if less than 1 min subtract 10 rs 

  rdatai=bcdtoascii(b);//copy that value in to rdata(exit amount) 

 i2cstr(rdatai,0x0010);//again send subtracted value in to rdatai 

 datai=i2cgets(0x0010);//get value from 0x0010 

 } 

 else if(flag2==2) 

 { 

 datai=i2cgets(0x0020);//copy value in 0x0020 in to datai(starting amount) 

 a=atoi((char *)datai);//copy ascii to integer converted value in to a 

   if(z>>1 )// if more than 1 min 

 b=a-20;//subtract 20 rs from amount 

 else 

 b=a-10;//if less than 1 min subtract 10 rs 

  rdatai=bcdtoascii(b);//copy that value in to rdata(exit amount) 

 i2cstr(rdatai,0x0020);//again send subtracted value in to rdatai 

 datai=i2cgets(0x0020);//get value from 0x0010 

 }  

flag2=0;  

 lcdcmd(0x01);  

LCDstr("PRE_AMOUNT=",0xc0); 

LCDstr((char *)datai,0xcB); 

gap(200);} 

if(flag3>=1 && sahana==0x00040000 )//if entered first time subtract amount 

 {lcdcmd(0x01); 
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LCDstr("EXITTIME1",0x80); gap(100); 

  time();     

  B=Minute;  

  extime=bcdtoascii(B); 

 i2cstr(extime,0x0060);  

 gap(100); 

 extime=i2cgets(0x0060); 

  B=atoi((char *)extime); 

  eytime=i2cgets(0x0055); 

   A=atoi((char *)eytime); 

  z=B-A;   

 

  if(flag3==1) 

 { 

  datai=i2cgets(0x0010);a=atoi((char *)datai); 

   if(z>>1 ) 

 b=a-20; 

 else 

 b=a-10; 

  rdatai=bcdtoascii(b); 

i2cstr(rdatai,0x0010);  

 datai=i2cgets(0x0010);} 

 else if(flag3==2) 

 {datai=i2cgets(0x0020);a=atoi((char *)datai); 

   if(z>>1 ) 

      b=a-20; 

      else 

     b=a-10; 

  rdatai=bcdtoascii(b); 

 i2cstr(rdatai,0x0020);  

 datai=i2cgets(0x0020);}  

flag3=0;lcdcmd(0x01);  

LCDstr("PRE_AMOUNT=",0xc0);LCDstr((char *)datai,0xcB); } 

 

gap(400); 



98 
 

lcdcmd(0x01); 

IOCLR0=m1;IOSET0=m2; LCDstr("  GATE OPEN  

",0xc0);gap(100);IOCLR0=m1;IOCLR0=m2;gap(300);IOCLR0=m2;IOSET0=m1;LCDstr("  GATE CLOSED 

",0xc0);gap(100);IOCLR0=m1;IOCLR0=m2;gap(200);lcdcmd(0x01); 

} 

  

     

}} 

      

     

    

 

 

 

 

/******************sub programs****************************************/ 

 

 void init_serial2 (void) 

 { 

 // PINSEL0 = 0x00040000;                  

  U1LCR = 0x83;                           

  U1DLL =97;//here bard rate 9600 //for bard rate 4800 (U1DLL=0xc3 )                       

  U1LCR = 0x03; 

  VICIntEnable=0x00000080;  

  U1IER=0x01;  

  VICVectCntl2 =0x00000027; 

  VICVectAddr2=(unsigned)serialint2;  

  }   

  

 

 

void transaction(unsigned  int addr,unsigned char flag1) 

{ 

gap(200); 

LCDstr(" PARKING SLOT ",0x80); 
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datai=i2cgets(addr);a=atoi((char *)datai);//get the data from address in to datai 

 

 

 

if(a>10)//if datai is greater than 10 the n only gate open 

 { 

 gap(200);IOCLR0=m1;IOSET0=m2;  

 LCDstr("  GATE OPEN  ",0xc0);gap(100); 

 IOCLR0=m1;IOCLR0=m2;gap(300); 

 IOCLR0=m2;IOSET0=m1; 

 LCDstr("  GATE CLOSED ",0xc0); 

 gap(100); 

 IOCLR0=m1;IOCLR0=m2;gap(200);lcdcmd(0x01); 

                                                

     sahana1=0x000c0000 & IOPIN0; //copy both reflection 

sensors  data in to sahana1         

       

           if(sahana1==0x00000000) //if both are filled then value at that positions 

will be 00 then display no slot empty  

        LCDstr("NO slot is emt",0x80);     

           else if(sahana1==0x00080000)//if if 19th pin is high that slot is 2 and 

display slot2 is freeand can occupy 

 

            

 {LCDstr("occupy slot2",0x80); 

             

gap(100);  flag4=2;//enable flag4 

             

d1:sahana1=0x00080000 &IOPIN0; 

             

if(sahana1==0x00000000)//if occupied  that place 

           

 { 

           

 if(flag1=='1') 
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 flag2=1;//see up what happens if enter 

           

 else if(flag1=='2') 

             

flag2=2;//what happens if exit 

           

 }  

             

else goto d1; 

             

}  

           else if(sahana1==0x00040000)//if if 18th pin is high that slot is 1 and display 

slot1 is freeand can occupy  

                    { 

                         LCDstr("occupy 

slot1",0x80); 

             

gap(100); flag4=1; 

             

d2:sahana1=0x00040000 &IOPIN0;//sae as above 

             

if(sahana1==0x00000000){if(flag1=='1')flag3=1;else  if(flag1=='2') flag3=2;} 

             

else goto d2;  

             

} 

               else if(sahana1==0x000c0000){LCDstr("occupy any slot",0x80);//if both are free 

                                    gap(100); 

              

d3:sahana1=0x000c0000 &IOPIN0; 

              

if(sahana1==0x00040000) 

           

 {  
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 if(flag1=='1'){flag2=1;flag4=2;} 

           

 else  if(flag1=='2'){flag4=2;flag2=2;} 

           

 }  

              else 

if(sahana1==0x00080000) 

           

 { 

           

 if(flag1=='1'){flag3=1;flag4=1;} 

           

 else if(flag1=='2'){ flag4=1;flag3=2;} 

           

 } 

                             else goto d3; 

              } 

 

              

 lcdcmd(0x01); 

        

  if(flag4==2){ LCDstr("ENTRYTIME2",0x80);gap(100);     

     time(); 

           gap(100); 

     A=Minute;//copy minute valu in  to A 

        eytime=bcdtoascii(A);//convert bcd to ascii 

     i2cstr(eytime,0x0050);//send that time to eeprom location 

0x0050 

     flag4=0; 

     } 

 if(flag4==1){ LCDstr("ENTRYTIME1",0x80);gap(100);     

     time(); 

           gap(100); 

     A=Minute;//copy minute valu in  to A 
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        eytime=bcdtoascii(A);//convert bcd to ascii 

     i2cstr(eytime,0x0055);flag4=0;}//send that time to eeprom 

location 0x0050 

    } 

else {lcdcmd(0x01);LCDstr("INSUFF BALANCE",0x80);BUZZER_ON();gap(200);BUZZER_OFF();} 

lcdcmd(0x01); 

  } 

  

3. Traffic section: 

#include <LPC214x.H>   

#include<string.h> 

#include"lcdheader.h" 

                  

#define CR  0x0D 

#define Buzzer  0x00000400       //p1.25 (0000 00x0 0000 0000 0000 0000 0000 0000) 

#define buzzer_ON() IOSET0|=Buzzer 

#define buzzer_OFF() IOCLR0|=Buzzer 

 

void gap(unsigned int t); 

void init_serial2 (void); 

char byte[13]; 

static unsigned char i;//, FL1,FL2,FL3;  

     

void serialint2 (void)__irq 

{     

          i=0; 

    

       do{ 

    if(U0IIR==0x00000004 | U0IIR==0x00000005 ){byte[i]=U0RBR; i=i+1;}//receive data 

from rfid and store it in byte array 

  }while(byte[i-1]!=0x0a);//check for oxoa character 

     

     byte[10]='\0';lcdcmd(0x01);//store last char as null 
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     if(!(strcmp(byte,"3E00D905AD")))//compare 10 byte rfid tag if card1 enter in 

to loop  

         {LCDstr("CARD1", 0x80);LCDstr("rc-BOOK1- ok ",0x80);LCDstr("driving lic1 -

ok",0xc0 ); }// rc and driving licence ok 

     

       else if(!(strcmp(byte,"3E00D904F7")))//compare 10 byte rfid tag if card2 enter in to 

loop  

         { LCDstr("CARD2", 0x80);LCDstr("rc-BOOK2- ok ",0x80);LCDstr("driving lic2 -

ok",0xc0 );} // rc and driving licence ok  

       else 

         {buzzer_ON();LCDstr(byte, 0x80);LCDstr("INALID 

CARD",0xc0);gap(500);buzzer_OFF() ;}// invalid card 

     

                                 gap(300);lcdcmd(0x01); 

     LCDstr("TRAFFIC SIGNAL", 0x80);LCDstr("UNIT",0XC0);  

     VICVectAddr=0x00000000; 

} 

    

 

 

 

int main(void) 

{ 

init(); 

init_serial2 ();//serial initialisation 

 

LCDstr("TRAFFIC SIGNAL", 0x80); 

LCDstr("UNIT",0XC0); 

 

 

IODIR0 |= 0x00FF0000; IOSET0=0x00FF0000; //select 16-23 pins as output pins 

                    

IODIR0 |= Buzzer;   

buzzer_OFF() ; 
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while(1) 

     {  

 

     

      

   

 IOSET0=0x00FF0000; //all off 

        IOCLR0=0X00A90000;//glow according to traffic signals i.e.,10101001 here 1 is off and 0 is  on for 

traffic light led 

  gap(500); 

        IOSET0=0x00FF0000;  

        IOCLR0=0X00A60000; 

  gap(500);  

        IOSET0=0x00FF0000;  

        IOCLR0=0X009A0000; 

  gap(500); 

        IOSET0=0x00FF0000;  

        IOCLR0=0X006A0000;    

  gap(500); 

  

        

     

   

  }  

  } 

      

     

    

 

 

 

 void init_serial2 (void) 

 { 

  PINSEL0 = 0x00000005;                    /*INTIALIZING UART0 (P0.0-TXD0 ,, P0.1-RXD0)*/ 
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  U0LCR = 0x83;                           

  U0DLL =97;                               /*bard rate 9600-(U0DLL=97),,bard rate 4800-(U1DLL=0xc3 )*/                       

  U0LCR = 0x03; 

  VICIntEnable=0x00000040; //serial uart0 is 7 th bit in interrupt enable register so 0000 0000 0000 0100 

0000  

  U0IER=0x01; //select interrupt enable register 

  VICVectCntl0 =0x00000026;// interrupt control register we enable 5 th bit and vector count is 6 

  VICVectAddr0=(unsigned)serialint2; //call for interrupt 

  }  

 

 

 

  

 void gap(unsigned int t) 

{ 

unsigned int f,p; 

for(f=0;f<t;f++) 

for(p=0;p<100000;p++); 

} 
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