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Abstract: This module can be mounted onto a vehicle front bumper or back side of the vehicle and created a 3-level warning 

system to warn the driver in advance.  In this system when any object or vehicle comes within 60 cm of the sensor then a 

LED glows and notify the driver that there is a vehicle ahead on the road side and that time  he/she needs to keep his/her 

eyes ahead. Author has chosen Ultra Sound (US) sensor for distance measurement in real time. Using this sonar system 

author has developed Anti-Collision Warning System. 
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I. INTRODUCTION  

In this paper authors have tried to develop a hardware module of an Anti-Collision Warning system [1].For the deployment of 

distance sensor as radar, author has concentrated on low cost ultra sound sensor for measuring range in small scale [2].This model 

canpredict the safe distance and it will warn the driver earlier on its path with the help of an ultrasonic sensor HC-SR04. This sensor 

is interfaced with the Atmega8L microcontroller. The microcontroller sends a trigger pulse to the trigger pin of the HC-SR04 sensor 

which then emits an ultrasonic pulse of 40 KHz.  This pulse travels straight in the path ahead. If there is any obstacle ahead in the 

path then the pulse strikes it and sends back an echo which is received by the echo pin of the sensor. The microcontroller calculates 

the distance of the obstacle by sensing the duration of the echo. This distance is displayed on the 16 x 2 LCD display panel which 

is interfaced with the microcontroller.           

 
Fig.-1: Circuit diagram of Anti-Collision Warning System 

Another level of warning is issued when the obstacle comes within 40 cm of distance ahead, then another LED glows and warns 

the driver that there is an obstacle ahead and that braking is recommended to maintain the safe distance between two vehicles. Final 

level of warning is issued when the distance between the two vehicles when goes below 40 cm then the notification system warns 
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the driver by glowing both LEDs along with making a sound to warn the driver. This will instruct the driver for immediate release 

of accelerator or to apply the brake to maintain the safe distance between the vehicles. Here author interfaced a Zig-Bee [3] radio 

with the system which sends this data to another Zig-Bee connected to a computer. The receiver Zig-Bee is interfaced with the 

MATLAB on the computer which collects the data from the serial port of Zig-Bee and then plots it to show the driving patterns of 

a driver. It saves driving pattern of a vehicle onto a external storage device so that it can be analyzed later. However the system 

needs a regulated 5V regulated power source to operate, which can generate from a 12V power source.Fig.-1 shows a circuit diagram 

of the entire ultra sound based collision avoidance system.  

 

Fig.-2: Hardware implementation of Anti-Collision Warning System 

Fig.-2 shows the experimental arrangement for the implementation of the entire system. Due to sound wave the moving object has 

taken metallic or nonmetallic. Here echo signal is detected at Matlab software window with the help of serial port interfacing. Also 

the front end of the sonar system and the top view of the anti-collision warning system as developed by the author are depicted in 

Fig.-3 and Fig.-4 respectively.    

 
Fig.-3: Front End of the Sonar System                            Fig.-4: Top View of the Anti-Collision warning system 

 

II. Test Results  

Major limitation of this system is that it can sense the vehicle within 2 meters. So author has chosen three distance level as threshold 

which was 60 cm as safe distance, 40 cm as recommended braking, 20 cm as alarming distance 
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Fig.-5: Test vehicle in between warning and recommended braking zone 

 

 

 

 

 

 

 

 

 

 

Fig.-6: Test vehicle in between safe distance and recommended braking 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.-7: Test vehicle is coming rapidly towards recommended warning zone       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.-8: Test vehicle is out of danger 
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III. Limitations of the system 

 One of the major limitations of Ultra Sound Sensor based anti-collision warning system [4-5]  is that it can sense any 

type of  metallic or non-metallic object but the effect of wind pressure deteriorate the detection of moving object up to 2 

meters. 

 The model only warns a driver about any vehicle or obstacle ahead, but the final decision is upon the driver that whether 

he or she takes the necessary action. 

 Lack of automation[6-8] is felt in this system. 

  

IV. CONCLUSIONS 

                        In this chapter author has measured simultaneously vehicle’s range as well as velocity using PD radar whose analysis 

is based on SystemVue and Matlab software. This system can predict range accurately for short distance within 100cm. However 

to achieve high range resolution the system band width should be increased from MHz to GHz range. Author has abled to achieve 

cross-range resolution up to 2 cm which is very essential for vehicular radar in huge crowd traffic. 
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