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Abstract—When it comes to vehicular security be it accident or theft or traffic jams, unfortunately India lies among those 
countries where accidents share almost 32.6% of the entire death toll share. This paper is about Collision Avoidance and 
Warning Access System (CAWAS) using RADAR technology which uses Ultrasonic Sensor to estimate distance, control vehicles 
and protect them from colliding. This paper also discusses about the added features of communications, V2I and I2V.  
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I. INTRODUCTION 
Communication has evolved and taken various forms. It has not only reduced the probability of occurrence of an error but has also 
increased security. Today almost no work can be done without communication. In the current RFID Technology Applied in 
Highway Traffic Management the only possible mode of communication is Simplex. While our aim is to provide traffic control 
station a precise data regarding the location of vehicle, full duplex mode of communication within vehicles/infrastructure and also 
allow remote access of vehicle regardless of its position. 

 
Fig.1: Lab Prototype Vehicle being guided by Ultrasonic RADAR Technology 

In this paper we use a technology and name it Vehicle Identification Number (VIN). The model will use a system on chip which 
will carry vehicle’s necessary information (possibly the number plate, but not necessarily the same). Issue of an identification 
number will mean that we can segregate them based on their priority i.e. Low Priority, High Priority. The high priority and low 
priority vehicles will be segregated based on signal encoding. Every time a vehicle reaches the range of an infrastructure nearby, it 
automatically send vehicle information to the system installed at the infrastructure .The implementation of this concept will increase 
the safety of people and vehicles. 

II. WORKING 
A. Collision Detection And Avoiding 
This part of the vehicle will focus on avoiding any head on collision. The ultrasonic sensor mounted at the head of the vehicle will 
calculate the distance and according to the coding, it’ll increase or decrease the speed of the vehicle. For instance whenever the 
vehicle is approaching another slower one right in front of it, it’ll slow down. Since, we’re using an ultrasonic sensor; we can have 
the distance value at every instance. This way the synchronization between the vehicle and the processor (in the prototype) will be 
maintained. Now, when the distance will be very less, the vehicle will stop automatically.  
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Fig. 2 Flowchart describing the working of Vehicle Collision Avoidance System           

The above flowchart describes the basic working of the prototype using the ultrasonic sensor. If the distance between the vehicles 
isn’t harmful, it’ll keep on checking the distance. If the distance is very less, the vehicle stops and yet the sensor keeps on checking 
for the distance and the cycle continues. The sensor is always on and active. This way collision will be avoided. 

B. Vehicle Priority Segregation 
Here we define a scenario where there is an infrastructure at the junction. Since, there are always Traffic Signals at intersections; 
we’ll use them as our host or base station. Whenever a vehicle approaches the intersection, the communication module (a form of 
DSRC) will automatically send data to the base station.  
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Fig. 3 Flowchart describing the working of V2I & I2V Communication 

Each vehicles will have a communication module installed, while the establishment of communication between the vehicle and 
infrastructure the signal sent by the vehicle will be comprising of a Unique Vehicle Identification Number(V.I.N) along with the 
location and lane number information.  
Segregation of vehicle identification numbers will be based on different constraints. Here we discuss only about the most basic one, 
Priority. Base on priority, vehicles will be divided into two types. High priority and Low Priority. When this is successful, the 
information sent to the infrastructure will be compared with the database. However the former will have an option to activate their 
priority signals so that not every time an ambulance passes by a traffic signal it will be given way. Once the priority is set and 
decided by the infrastructure, it will communicate with the vehicles nearby to give them a way.  
The above flowchart describes the basic working of the prototype using the X Bee /NRF communication module. Vehicles at time 
of higher priority will be transmitting alert messages in the vicinity. The Base station will receive this message and it will compare 
from its database whether the vehicle is registered or not. For Registered Vehicle Alert message will be broadcasted to the vehicles 
to clear the lane. For Unregistered Vehicle the request will not be entertained.  

C. Vehicular Theft Detection 
Every vehicle will be registered in a database. So in case of either theft or forgery, it’ll be the owner’s responsibility to report as 
soon as possible. By filing an FIR, the database will be update. Now, when the vehicle will approach the vicinity of host station, it’ll 
unanimously send the data to the station. While going through a cross check, it’ll find the FIR and send instruction to the processor 
in the vehicle to stop with immediate effect. It’ll then inform about the current location and hence, the lost vehicle can be tracked 
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and found back. 
III. CONCLUSIONS 

The basic objective throughout the project has been to take precautionary measures regarding safety of vehicles. To obtain it, we 
must avoid vehicles from colliding. With bringing in V2I and I2V communication modes, traffic management becomes smarter. Its 
limits can be further explored to V2V communication to ease the commute. Traffic jams can be minimized to great extent. Also, by 
identifying vehicles digitally, chances of them being misused or stolen is minimal. 
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