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Abstract— In this paper our goal is to propose a cost 

effective prototype collision avoidance system based on 

ultrasonic sensor. The purpose of the automatic collision 

avoidance system is to keep drivers better informed with the 

environment surrounding them. Primarily Ultrasonic 

sensors, Microcontroller, Buzzer, LCD, Motors and a set of 

LEDS are used to implement the design.[4] With further 

advancement of technology we will be able to make a cost 

effective system which can be used by a common man also 

in his/her vehicle to keep him/her better informed about the 

road and traffic scenario.                           
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I. INTRODUCTION 

In India nearly 1.5 lakh people are killed every year in road 

accidents. More than 5 lakh accidents being witnessed on an 

average each year. About 78% of the accidents occur due to 

the fault of drivers and there is a need to ensure proper 

training for drivers. These numbers are shocking as so much 

of loss is being done to human life and also damage to 

property which cost a monetary burden. So need of time is a 

system that can assist the drivers while driving on road and 

can warn about decreasing distance margin between two 

vehicles. With tremendous development in the field of 

electronics in the last few years it is possible to develop such 

a system that can warn drivers before a collision and can 

also avoid it. Many luxury cars are already coming in 

market with such facility but it is beyond the reach of 

common man. So we are proposing a prototype collision 

avoidance system that will be easily accessible to common 

man. In particular collision avoidance system is a system 

that is placed within a car to warn its driver of any danger 

that may lie ahead on the road.[1]  

In this paper we are giving the Design of a 

Collision Avoidance System Based on Ultrasonic Sensor as 

a cost effective alternative to existing technology which can 

be implemented in a modest man’s vehicle. With the help of 

Ultrasonic sensor distance can be measured and this 

measured distance can  be used to give audio visual alarm 

and also automatic control of system. This kind of system 

can be used in areas prone to high accident rates in vehicles 

and in heavy traffic zones.[4] 

II. RESEARCH BACKGROUND 

The basic concept of collision avoidance system is to detect 

the distance between two vehicles and then depending upon 

that distance the system should give proper visual warning 

through LED indicators and audio alarm through buzzer. 

There should also be provision of constantly keeping a 

check of the distance in real time and that should be 

displayed constantly on a LCD. Apart from audio-visual 

alarm there should be provision of deceleration and 

automatic braking in the vehicle. 

“A rear end collision avoidance system of 

connected vehicles” IEEE paper published in 2014 focuses 

on developing a collision avoidance system based on vehicle 

to vehicle communication. By using the connected vehicles 

the system can collect information & share message through 

the communication equipment[2]. 

”Collision Avoidance System in Heavy Traffic & 

Blind spot Assist Using Ultrasonic Sensor” paper published 

in International journal of Computer Science & Engineering 

Communications-IJCSEC in 2014 deals with a collision 

avoidance system based on Ultrasonic sensor  that  will  give  

sound  &  light  warning  to  the driver.[3] 

In the paper “Collision Avoidance System For 

Vehicle Safety” published in International Journal for 

Scientific Research  and  Development – IJSRD,Vol.3,Issue 

04, 2015, we proposed a block diagram of model for a 

collision avoidance system, which we are again referring 

back here .[4] Based on that proposed model we worked in a 

direction of developing the system and by far now we have 

got positive results in the initial phase of prototype 

development. In this paper we will try to reach a step further 

in the development of collision avoidance system based on 

that proposed block diagram below. 

 
Fig. 1: Block Diagram of System 

In the block diagram above we proposed the 

system based on ultrasonic sensor controlled by Arduino 

Uno microcontroller board. Arduino Uno is an open source 

microcontroller board based on ATmega328 or 

ATmega328p-pu. Being an open source platform the 

advantage of it is that anyone can develop their own arduino 

microcontroller board based on ATmega328 microcontroller 

according to his/her need in a particular project. We also 

developed a minimal circuit using ATmega328 to develop 

our own arduino board using minimum of components 

according to our requirements. In this paper we are going to 

elaborate about all the circuit and components step by step 
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in a sequence staring from regulated power supply to power 

the system , interfacing the various components with the 

microcontroller ,then developing the Arduino 

microcontroller circuitry using ATmega328, and then 

developing the complete system.  

III. REGULATED POWER SUPPLY 

Arduino Uno board works on 5V DC power. There is a 

provision of voltage regulation in-built on the board which 

convert the external voltage say 9V to 5V which is suitable 

for the board to work without getting damaged. So, in our 

circuit of minimal arduino board constructed for our project 

using ATmega328 we used the 7805 voltage regulator to 

regulate the voltage and make it stable at 5V. The circuit for 

voltage regulation is as under. 

 
Fig. 2: Voltage Regulation 

IV. ULTRASONIC SENSOR INTERFACING CIRCUIT 

We are using HC-SR04 Ultrasonic sensor and its 

connection with the Arduino is as shown in figure above. 

This sensor is used to measure the distance of an object 

from the sensor. 

The distance to the object can be found out by formula given 

below. 

D = 0.5 * C * (T1-T0) 

D = Distance to Object. 

C= Speed of sound 

T0 = Time at which sonic wave is transmitted 

T1 = Time at hich sonic wave is received 

 
Fig. 3: Ultrasonic sensor interfacing 

V. LCD INTERFACING CIRCUIT 

We are using a 16*2 LCD display to display the distance 

of the obstacle or other vehicles as well as to display 

warning messages for the assistance of driver. This is a 

serial LCD that used very less no. of pins of 

microcontroller as compared to the parallel type LCD.SDA 

pin of LCD is connected to pin A4 of Arduino and SCL is 

connected to pin A5 of Arduino which are pin 27 and 28 

respectively on ATmega328. 

 
Fig. 4: LCD interfacing 

VI. LED INTERFACING CIRCUIT 

LED is connected to a digital pin of Arduino with a 220Ω 

resistor which acts as current limiting resistor. 

 
Fig. 6: Buzzer interfacing circuit. 

Positive side of the buzzer is connected to digital 

pin of Arduino and negative is connected to ground with a 

100Ω resistor. 

VII. SERVO MOTOR INTERFACING CIRCUIT 

We are using two full rotation servo motors in our project 

that we will use in our prototype model of a robot car and 

we will control the speed of the car by giving signals to 

servo motors according to the distance measured by the 

Ultrasonic sensor. If the distance is less than a predefined 

distance then the speed of car will reduce first and then will 

stop the car completely representing the concept of 

automatic braking system. In the real scenario this generated 

signal to control the speed of servo motors can be used to 

disengage the accelerator pedal of the vehicle to slow down 

the vehicle and to engage the brakes of the vehicle for 

automatic braking using some proper mechanical levers. 

 
Fig. 7: Servo motor interfacing circuit 

Servo motors draw large currents that can damage 

the microcontroller chip, so we are using a second 9V 
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battery to power the servos and the ground of the second 

battery is connected to common ground of the Arduino i.e. 

ground pin of complete circuit. 

VIII. MINIMAL ARDUINO CIRCUIT USING ATMEGA328 

Using the voltage regulation circuit and basic concepts of 

Arduino Uno we created a minimal circuit of Arduino for 

our project using least of components. The circuit is as 

under.We are using a 9V battery to power the circuit. The 

7805 voltage regulator converts the 9V to a regulated 5V 

DC output. This will be connected to the Vcc pin of the 

Atmega328 microcontroller. LED1 gives the indication of 

switching ON of the circuit. We used a CP2102 USB2.0 

to TTL-Serial converter (FTDI basic programmer) to 

interface the Atmega 328 microcontroller with the 

computer so that we can write programs on the chip. 

Reset pin is connected to ground with a switchand 

connected to Vcc as well with a 10kΩ resistor. The 

microcontroller works on 8Mhz so we are using a 16MHz 

crystal oscillator in this circuit. There is a LED(LED2) 

connected to the digital pin 13(D13) of the ATmega chip. 

Aref and Avcc pins are connected to 5V as well and there 

is one more ground pin on the chip which is also 

connected with ground. 

Fig. 8: Circuit of Arduino using ATmega328. 

IX. COMPLETE CIRCUIT OF THE SYSTEM 

The collision avoidance system developed based on this 

circuit measures distance of the obstacle or other vehicle 

from the vehicle in which it is fixed and display it on the 

LCD. Then depending on the distance the microcontroller 

takes the decision of light indication using Green, Yellow 

and Red LEDs and as well as some warning messages also 

on the LCD. Buzzer gives the warning alarm of the potential 

threat. But, if the distance decreases to a certail level then 

speed of the motors get reduced gradually and after a time 

they stop completely representing the deceleration and 

automatic braking in the vehicle. The software coding is 

done in Arduino IDE. 

 
Fig. 9: Collision Avoidance System Circuit 
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X. EXPECTED RESULTS 

Depending on the software coding the prototype system 

should give the following results. 

1) When the distance is greater than 110cm then the 

vehicle will move normally and message on LCD will 

be “Happy Journey”. 

2) When the distance is between 110cm and 90cm then 

Green LED will be ON and message on the LCD will 

be “Be Careful”.  

3) When the distance is between 90cm and 70cm then 

Yellow LED will be ON and message on the LCD will 

be “Drive Safely”. 

4) When the distance is between 70cm and 50cm then Red 

LED will be ON and message on the LCD will be 

“Very Close”. 

5) When the distance is between 50cm and 30cm then Red 

LED will be ON and message on the LCD will be 

“Danger!!” and buzzer will produce warning sound. 

6) When the distance is between 30cm and 10cm then Red 

LED will be ON and message on the LCD will be 

“Danger!!” , buzzer will produce warning sound and 

speed of servo motors will decrease. i.e speed of vehicle 

will reduce gradually. 

7) When the distance becomes less than 10cm then the 

servo motors will stop i.e. vehicle will stop representing 

automatic braking. 

XI. CONCLUSION 

In this project we developed a prototype collision avoidance 

system based on Ultrasonic sensor .The use of the collision 

avoidance system will help in saving human lives. With 

further advancement in technology this system will become 

more and more accurate and reliable and can be use in 

vehicle of a common man to assist him/her while driving. 
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