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ABSTRACT 

 

  The main aim of this paper is to avoid collision in lane by some sensors fixed in vehicles sides to 

prevent collision. Here, the new technology of wireless sensor network is used, where the sensor may 

transmit as well as receive by wireless. The sensor gives indication to the vehicles if there are in range by 

which the collision can be avoided. When presence of vehicle is detected, then alert signal is provided by the 

corresponding sensors. If the vehicle is present in the left side of the vehicle then the alert signal is provided 

on the left side by an alarm sound .Similarly, the alert signal is provided on the right and back sides of the 

vehicle .The signals from sensor, are analysed and controlled by ATMEGA328 microcontroller. 
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INTRODUCTION  

With the emerging of new technologies in various field of science the human life has become more 

comfortable and effortless. Growth of embedded technologies in the field of automotive industries makes the 

human life safer and convenient for living. The obstacle detection in real time is the most versatile and 

challenging task for road vehicle and passenger safety. This system was basically a safety system which 

detects the obstacle on radar and alerts the driver. The system was also capable of detecting the moving 

objects on nearby lane. The increasing demand of embedded technologies in automotive industry provides a 

better and reliable safety feature for the passenger and driver safety. A number of obstacle detection 

mechanism are introduced which provides some safety measures and in turn increases the transport 

efficiency. Autonomous vehicle technology are implemented in most of the vehicles nowadays, which has 

some number of sensors fitted to detect the obstacles in front, side and rear of the vehicle . Highway obstacle 

detection is the most versatile and challenging task in real time scenario. Now a day, almost in all vehicles 

an smart safety and alert system is implemented which may warns the driver to avoid accidents. But, the 

existing systems are more costly and hence they are placed in high end vehicles. Now a day, almost in all 

vehicles an intelligent safety and alert system is implement which warns the driver to avoid accidents. But, 

the existing systems are more costly and hence they are placed in high end vehicles. But here in the proposed 
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system the sensors are fixed in the sides of the vehicles which may then provide an alert signal to the vehicle 

about the collision to the driver so that the collision can be avoided.  

 

SYSTEM DESIGN 

  The system is designed to detect the obstacle so that we can prevent the vehicle from collision. So 

Here the system is designed with sensors, the sensor used is the IR sensor  which is placed on the sides of the 

vehicle. The range of IR sensor is about 1-5 metre. So that if any obstacle is found on the path then it 

immediately sends a control signal to the microcontroller. Then the microcontroller may the send the control 

signal to the receiver by means of Zigbee transceiver. 

 

 

Fig 1.Transmitter Block diagram 

 

 

Fig 2.Reciever Block diagram 
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Then at the transmitted signal is again received in the receiver side by means of zigbee transreceiver on 

the receiver side. The received signal is again given to the atmega328P microcontroller. And then based on the 

signal from the controller the indicating action may be done. If the vehicle is present in the left side of the lane 

the then left sensor gives the signal to the controller and then the left indicator may glow and LCD display is 

provided to display the obstacle to the driver. 

  

 

 

PROPOSED SYSTEM 

 

IR sensor is the main parameter used to detect the obstacle on the lane. Because the in obstacle detection 

mostly IR sensor will be used because of its range. And then Atmege328P controller is used because of its 

features. In addition a new technology of communication is adapted compared to the already existing methods. 

This technology is adapted mainly to  reduce the usage of  wires and make it simple. For the communication 

purpose the Zigbee is used which is used in both the transmitter and receiver side for communication. Based on 

the information the prevention steps are made and a display is provided to visualize the obstacle. 

A. IR Sensor 

The IR sensor is the sensor which can be used to detect the obstacle. The IR sensor is mostly preferred 

because of its range. An infrared emitter is an LED made from gallium arsenide, which emits near-infrared 

energy at about 880nm. The infrared phototransistor acts as a transistor with the base voltage determined by the 

amount of light hitting the transistor. Hence it acts as a variable current source. Greater amount of IR light 

cause greater currents to flow through the collector-emitter leads. The phototransistor is wired in a similar 

configuration to the voltage divider. The variable current travelling through the resistor causes a voltage drop in 

the pull-up resistor.  This voltage is measured as the output of the device. 

 

B. ATMEGA328P controller 

ATmega328P is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC 

architecture. By executing powerful instructions in a single clock cycle, the ATmega328P achieves throughputs 

approaching 1 MIPS per MHz allowing the system designed to optimize power consumption versus processing 

speed. 

 

C. Display and power system   

IR sensor signal detects the obstacle and the obstacle is displayed in LCD. The display unit is connected 

to ATMEGA 328P microcontroller. The Device is a monolithic integrated high voltage, high current four 

channel driver designed to accept standard DTL or TTL logic levels and drive inductive loads (such as relays 

solenoids, DC and stepping motors) and switching power transistors. To simplify use as two bridges each pair 

of channels is equipped with an enable input. A separate supply input is provided for the logic, allowing 

operation at a lower voltage and internal clamp diodes are included. This device is suitable for use in switching 

applications at frequencies up to 5 kHz. The L293D is assembled in a 16 lead plastic package which has 4 

centre pins connected together and used for heat sink. The L293DD is assembled in a 20 lead surface mount 

which has 8 centre pins connected together and used for heat sink. 

 

D. Zigbee 

 

 ZigBee is a wireless technology developed as an open global standard to address the unique needs of 

low-cost, low-power, wireless sensor networks. The standard takes full advantage of the IEEE 802.15.4 

physical radio specification and operates in unlicensed bands worldwide at the following frequencies: 2.400–

2.484 GHz, 902-928 MHz and 868.0–868.6 MHz.. The specification is a packet-based radio protocol that meets 

the needs of low-cost, battery-operated devices. The protocol allows devices to intercommunicate and be 

powered by batteries that last years instead of hours. The ZigBee protocol carries all the benefits of the 
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802.15.4 protocol with added networking functionality. The protocol was designed to provide OEMs and 

integrators with an easy-to-use wireless data solution characterized by low-power consumption, support for 

multiple network structures and secure connections. 

 

 

SIMULATION RESULTS 

 

  In simulation the results are given with proteus software. Proteus software gives required output which 

is to be implemented in hardware. IR sensor is sensing obstacle and the indication is given through LCD 

display connected to the Atmega328P microcontroller. The overview design of the simulation is shown in fig 2. 

The overview of the simulation has sensor unit, ATMEGA 328P microcontroller, alarm(indicator). 

 

 

 
Fig. 3 .Overview of simulation 

Here the fig 3 is that when a obstacle comes on the left side of the vehicle then, the sensed signal is then 

given to the microcontroller then the controller may send a signal to the zigbee in order to inform about the 

collision to the driver by providing an indication so that if the obstacle is present on the left side then the left 

indicator  blinds 

 

Fig 4.Obstacle on the left side 

Similarly, when the obstacle is present on the right side of the lane then the signal is given to  controller 

and again to provide indication to the driver about the collision the right indicator may blinks 
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Fig 5. Obstacle on the right side 

 

CONCLUSION 

The BSD system detection range characteristics have been analyzed for various roadway conditions. 

The study has been concluded to incorporate the complex roads conditions and its network characteristics for 

broadcasting the communication on highway travelling of vehicles in both directions .Our road detection 

technique can be utilized to create the information in the form of a single map by considering the  vehicles on 

the particular lane. This will assist the driver to know the vehicle in turn can avoid collision. The accuracy and 

robustness of the system is depends on the road boundary detection, road pavement types, noises, lane 

structures and weather conditions.. 

 

 

FUTURE WORK 

In future, other than these sensor additional parameters are to be added to the system. With the 

additional parameters to the system gives more benefits and also the implementation can be done in hardware in 

order to promote it in real time scenario to avoid the collision. 
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