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  ABSTRACT 

The present work aims to automatically detects 

the crucial zones like school, accident prone 

zone and assist the driver to control the vehicle 

speed. The present design consists of automatic 

sensing of signboards in the roadside and vehicle 

unit. For an example, if the vehicle passes the 

crucial signboards like school zone, the 

automatic signboard sensing unit sends the 

signal to the vehicle unit with a small alarm. 

This small warning can alert the driver to pass 

the crucial zone at low speed. This system helps 

to avoid the accidents greatly. Also, the present 

system is integrated with, “Anti-collision”, 

“Auto breaking with curve detection” and “Auto 

Speed limit Sensor”. 

1.0 INTRODUCTION 

The accidents in today's world is inevitable. The 

main cause for most of the accidents are 

reported due to the carelessness of the driver.  

Because, most of the drivers fail to notice the 

signboards like, school zone, accident prone 

zone, hospital zone, cross road signboard etc.  

To avoid these kind of accidents, the driver 

should follow the traffic regulations strictly. To 

achieve the above criteria we developed a 

automatic signboard detection unit that will give 

an alarm when the driver passes the crucial zone 

at very high speed. 

1.1 PROPOSED SYSTEM. 

In this work, we developed a system that 

automatically detects the particular zone and 

send the corresponding signal to the vehicle unit. 

The project proposed here consists of: 

1. Zone / Area Unit. 

2. Vehicle Unit 

According to traffic signboards, zone unit 

transmit the signal to vehicle unit which assist 

the driver to perform the appropriate actions. 

1.2 ADVANTAGES 

To prevent accident by controlling the speed of 

vehicle. 

This system integrated with features such as: 
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1) Auto-Breaking with Anti collision 

2) Auto Speed Limit control 

3) Curve detection. 

APPLICATION 

 

• To regulate the speed control 

• Vehicle users get alert about traffic signs and 

information  

• Based on the driving behavior insurance 

schemes can be implemented. 

• This is a low cost method which is practically 

feasible compared to earlier implementations. 

EMBEDDED SYSTEMS  

An Embedded System is a special-purpose 

computer embedded as part of complete device 

designed to perform one or more dedicated 

functions with real-time constraints.  

Physically, embedded systems range from 

portable devices such as digital watches, MP4 

players to large stationary installations like 

traffic lights, factory controllers, systems 

controlling nuclear power plants. Complexity 

varies from a single microcontroller chip to 

multiple units such as peripherals and networks 

mounted inside a large chassis or enclosure.  

Embedded processors can be divided into two 

broad categories: microprocessors (μP) and 

microcontrollers (μC).  

Embedded systems are designed to do some 

specific task rather than multiple tasks. Some  

real-time system have performance constraints 

that must be met for reason such as safety and 

usability and others may have low or no 

performance requirements. So we can simplify 

the system hardware to reduce costs.  

Examples of Embedded Systems  

1. Automatic teller machines (ATMs)  

2. Cellular phones and telephone switches  

3. Home automation products such as 

thermostats, air conditioners and 

security monitoring systems  

4. Handheld calculators and computers  

5. Household appliances, including 

microwave ovens, washing machines, 

television sets, DVD players and 

recorders  

6. Medical equipment  

7. Industrial controllers for remote 

machine operation.  

WORKING PRINCIPLE 

 

The  AC supply  230V is converted in to 

required DC output for the purpose of power 

supply unit is used. The power supply unit 

consist of  transformer , diodes and filtering 

capacitor and LED indicator . The transformer 

consist of primary winding  and secondary 

winding the AC input is given to the primary 

winding and the flux will be induced  across  the 

secondary and now using the rectifier diode 

secondary  output is  rectified           

               Now the output will be pulsating dc 

using filtering unit output level will be filtered 
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and   using IC 7805 AND  IC7812  the constant  

5V and 12V  output obtained. 

The PIC16F870 microcontroller used 

here consist of three ports PORTA, PORTB and  

PORT C. 

The modules such as RF transmitter and 

Receiver are used for establishing wireless 

communication to microcontroller for overall 

functioning and control. Vehicle control system 

are used for the movement controller, IR 

transreceiver and sensor are used for collision 

avoidance. Microcontroller is used as controlling 

device of the whole system to which RF receiver 

module and DC motors are interfaced through a 

motor driver. The Microcontroller checks the 

data with the program embedded in it and 

performs appropriate actions on the electric DC 

motors. Embedded C language is used to 

program microcontroller. Whenever the vehicle 

is decreased to cutoff and kept constant until the 

vehicle moves out of the transmitter zone, the 

vehicle speed is controlled by receiving the 

signal. The IR sensor detects speed and the 

distance between the other vehicles. If any other 

vehicle is increasing its speed, the distance 

between the vehicles is to be maintained and 

controlled. If the distance is reduced, 

microcontroller interacts with motors through 

driver IC to take appropriate directions inorder 

to avoid collision.  

 

METHODOLOGY 

This “Smart Zone Sensing System with 

Accident Prevention‟ system works by  

monitoring each zones that are fitted with RF 

Transmitter with unique Identity Code and the 

vehicles must be fitted with RF Receiver 

circuitry. visual representation of the alert 

messages are displayed on the dash board by 

respective zone Transmitters. 

Zone code are transmitted to reciving units by 

radio frequency transmitter. There are two zones 

in the present system: School Zone and Curve 

Zone. Each Transmitter carries its own 

frequency. The Radio Frequency Receiver 

receives the Zone Code transmitted by the 

Transmitter. According to the frequency,  

transmitter makes respective output pins go high 

which are fed to Buffer and drives the relay for 

further feeding.  The output of Zone Code signal 

is fed to Microcontroller as input and gets Speed 

Limit commands from it. If obstacle comes near 

to vehicle then it must stop the vehicle 

automatically. The systems one IR Transmitter 

and two IR Receivers must be fitted in front of 

vehicle and system must be in series with 

ignition key of vehicle.It is powered only when 

vehicle starts moving.  
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.HARD WARE CIRCUIT REQUIREMENTS 

 

The hardware circuit requirements details 

consists of controller system 

1. Power supply (230V A.C. to 12 V 

and 5V DC) 

2. RF based wireless circuit  

3. 5 TO 12 V Drive Card for alarm. 

4.  LCD display circuit 

 

MICRO CONTROLLER SYSTEM: 

This system monitors the engine condition by 

using PIC 16F870 (28 pin IC Package) micro 

controller.  The pin details of micro controller 

are shown in figure. 

 

 

 

 

The circuit diagram for this micro controller 

board is shown below, 

 

 

 

 

MOTHER BOARD CIRCUIT DETAILS

 

 

the reset switch is connected to (i.e)pin no 1, 

The  RF device  is connected to PORT D, 0 and 

the LCD display  is connected to PORT C,  The 

power supply is connected to Pin 19 & 20.The 

alarm   is connected to PORTB ,2.  
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.POWER SUPPLY UNIT 

 

POWER SUPPLY 5V DC AND 12V 

DC; 

 A 12 –0 v  step down transformer is 

used to stepdown 230V AC to 12V AC .This 

12V AC supply is converted to 12V DC using 

four rectifier diodes. The voltage from the 

rectifier section is regulated to 12V DC using 

7812 IC .This voltage is used for  supply for the 

stepper motor. From 12V DC the 7805 IC is 

used for  regulating 5V DC for the  power 

supply of microcontroller.the power supply 

circuit is shown in fig.

 

 

 

5 VDC TO 12V DC DRIVE CARD 

 

  

 

Here we have to drive the 12V DC load. 

The 5V signal from the PIC 16F870 micro-

controller is fed into the input of interface 

circuit.  SL100 transistor is used here for high 

speed switching purpose and IRF 540N 

MOSFET is connected to the motor to handle 

the larger current drawn by the ALARM 

/MOTOR. 
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INTRODUCTION TO 

MICROCONTROLLER 

PIC WITH RS-232 

INTRODUCTION: 

 The PIC Microcontrollers are supported 

with a full range of Hardware and software 

development tools.  The used PIC16F870 device 

comes in 28 pin package.  To communicate with 

the PIC we are using RS-232 standard port of 

computer. PIC Microcontroller is linked to PC 

through the RS-232 port which is used for serial 

communication.The PC displays menu for 

selecting the calibrating equipment and all the 

calibration results are shown graphically and in 

tabular form.  The user can access the calibration 

reports, comparison graphs etc at any time using 

the menu offered in the PC.  

PIC MICROCONTROLLER: 

 The PIC Microcontrollers are supported 

with a full range of hardware and software 

development tools.  The PIC16F870 used here 

comes in 28 pin package.  To communicate with 

the PIC we are using RS-232 port of the 

computer.  So we have to initialize the port 

before using it. To initialize and to communicate 

with the PIC, the file COM.C defines and uses 

several functions.The functions and their 

definitions are given below.  

ADC RELATED FUNCTIONS: 

void Set Reference (int ref); 

This function is used to set the INTERNAL or 

EXTERNAL reference for the ADC.  

The parameter ref can accept any one of the two 

values.  They are, 

 Internal_ref 

 External_ref 

Set Reference (INTERNAL_REF); 

Float GetAdcCh(int Chno); 

This function  is used to get the specified 

channel’s (Chno) digital value from ADC.  The 

parameter Chno can accept a range of values 

from 0 to 9, which is the channel number.  

For example,  

Var = GetAdcCh(5);  

Void Initialize Port (char * str); 

This function must be called before performing 

any digital input/output operation.  

Register D: 

        

Register D: 

        

Register C: 
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   Reserved Bits   

  Can be configured as 

  Cannot alter 

 

Configurable bits can be either zero or one 

according to the initialization.  If the  particular 

bit is to be used as a input port then write ‘1’ to 

it else ‘0’ for output.  

For Example,  

Initialize Port (“[1ffffffff]”); 

Above statement mention all registers bits are 

act as input port.  

 

MICROCONTROLLER CORE 

FEATURES: 

 High-performance RISC CPU 

 Only 35 single word instructions to 

learn 

 All single cycle instructions except for 

program branches which are two cycles 

 Operating speed: DC-20 MHz clock 

input DC – 200 ns instruction cycle 

 4K x 14 words of Program Memory, 

256 x 8 bytes of Data Memory (RAM) 

 Interruput capability (upto 14 Internal / 

External interrupt sources) 

 Eight level deep hardware stack 

 Direct, indirect, and relative addressing 

modes 

 Power-on Reset (POR) 

 Power-up Timer (PWRT) and Oscillator 

Start-up Timer (OST) 

 Watchdog timer (WDT) with its own 

on-chip RC oscillator for reliable 

operation 

 Programmable code-protection 

 Power saving SLEEP mode 

 Selectable oscillator options 

 Low-power, high-speed CMOS EPROM 

technology 

 Fully static design 

 In-circuit Serial Programming (ISC) 

 Wide operating voltage range: 2.5V to 

5.5V 

 High Sink / Source current 25/25 mA 

 Commercial and Industrial temperature 

ranges 

 Low power consumption 

 <2 mA at 5V, 4 MHz 

 22.5 mA typical at 3V, 32 KHz 

 <1 mA typical standby current 

 

PERIPHERAL FEATURES: 

 Timer 0: 8-bit timer / counter with 8-bit 

prescaler 

 Timer 1: 16 bit timer / counter with 

prescaler, can be incremented during 

sleep via external crystal/clock 

 Timer 2: 8 bit timer / counter with 8 bit 

period register, prescaler and postscaler 

 Two capture, compare, PWM modules 

 Caputure is 16 bit, max. resolution is 

12.5 ns 
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 Compare is 16 bit, max. resolution is 

200 ns, 

 PWM max. resolution is 10 bit 

 12 bit multi channel Analog-to Digital 

converter 

 On-chip absolute band gap voltage 

reference generator 

 Synchronous Serial Port (SSP) with SPI 

(Master Mode) and I 2 C 

 Universal Synchronous Asynchronous 

Receiver Transmitter, supports high / 

low speeds and 9 bit address mode 

(USART/SCI) 

 Parallel Slave Port (PSP) 8 bits wide, 

with external RD, WR and CS controls 

 Programmable Brown out detection 

circuitry for Brownout Reset (BOR) 

 Programmable Low-voltage detection 

circuitry 

 

 

 

 

 

 

 

 

 

 

 

ELECTRICAL CIRCUIT DIAGRAM 

 

 

PORT B (KEYPAD)INPUT & OUTPUT CIRCUIT
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MOTHER BOARD CIRCUIT DETAILS

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT & CONCLUSION 

 

In this project we controlled the speed of a 

Vehicle in a School zone, Work Zone, Curve 

zone, Highway, U-turn. 

Prevent the accidents by detecting the collision 

distance and speed using IR sensor. 

CONCLUSION 

In this project we implemented accident 

preventions techniques in heavy traffic zone 

areas. It has been mainly designed in order to 

avoid accidents and to alert the drivers about the 

speed limits for safe travelling. It can be utilized 

in areas with sudden sharp and high curve to 

prevent accidents which are caused by the 

negligent driving or speeding of the user. It can 

be used to control the speed of the vehicle in 

hospital, school, and work zones. At the same 

time it detects obstacle and stops the vehicle, so 

that accident will be prevented. 

 

FUTURE SCOPE 

 

Impact sensors can be used for detecting the 

damage caused to a vehicle during an accident. 

GSM and GPRS can be used for tracing the 

location of the vehicle and message is send to 

user’s relatives and the police station in the case 

of accident. 
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