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ABSTRACT 

Vehicular Ad-hoc Network (VANET) is a network of vehicles communicating with their neighbours through a wireless channel. 

Following papers introduces Inter-Vehicular Collision avoidance system which performs safety communication with each other 

that can alert the drivers before accidents. Vehicles form a cluster, Clustering is the grouping of vehicles based on similar 

characteristics. Clusters are created with redundant connections between nodes to increase the communication reliability. All 

Vehicles broadcast secure messages, to provide future information to other vehicles on road using secure techniques. It gives the 

warning to the driver in case of getting in to the proximity of other vehicle and removes any possible chance of the collision. This 

will help the drivers in maintaining a safe distance from other vehicles moving in front of them and will save them from the 

collision. 
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1. INTRODUCTION 

In today’s world the wireless communication is increasing day 

by day because of its many applications of that in real life like 

ad-hoc networks, Wi-Fi, wireless LAN etc. Every day the need 

of wireless network is increasing because of the Headache of 

wired network and this leads to reduction in costs [1]. 

VANET is a Vehicular Ad-Hoc Network which considers all 

the vehicles as a node and allows them to communicate with 

each other wirelessly. VANET turns every participating 

vehicle into a wireless router or node, allowing vehicles 

approximately 100 to 300 meters of each other to connect and, 

in turn, create a network with a wide range [12].  

The primary goal of VANET is to provide road safety 

measures where information about vehicle’s current speed, 

location coordinates are passed with or without the 

deployment of Infrastructure. Apart from safety measures, 

VANET also provides value added services like email, 

audio/video sharing etc. 

 

 

Figure 1: Vehicular Ad-Hoc Network 

 

 

2. LITERATURE REVIEW 

Mukti Patel and Aruna Gupta In [1] proposed inter vehicular 

collision avoidance system is proposed on highways to 

maintain Inter-Vehicular Distance. The Inter Vehicle Collision 
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Avoidance system relies inside each vehicle to obtain its 

position from the GPS, its speed and acceleration from other 

vehicle respectively. Furthermore, the system uses VANETs to 

broadcast speed and position information to all vehicles that 

are in the area. Similarly, the rest of the vehicles in that area 

will gather and broadcast their respective information. Hence, 

all vehicles in an area store the information about all vehicles 

in that area. This information is constantly updated moreover, 

the vehicles constantly check for inter-vehicular distance as 

well as intersecting vehicles. The vehicle located at a distance 

location pass a warning message (beacon) to the upcoming 

vehicles. Thus, using wireless communication technologies, 

the vehicles can inform each other about how far they are from 

the distance of vehicle and receive the dynamic information of 

the vehicles and the status of the intersection on the highways. 

2.1.  Inter-Vehicle communication 

Inter vehicular communication takes place between vehicles in 

various applications like collision avoidance, passing beacon, 

platooning [4]. The communication takes with also roadside 

infrastructure. 

 

Figure 3:  Single-Hop IVC System [4] 

The figure shows a Single–Hop system. Here the vehicle can 

send a warning message only to the vehicle in its transmission 

range. The problem with this system is only the vehicle in  

transmission range can receive an message rest cannot receive 

it, due to this the vehicle beyond this transmission range 

coming at greater speed don’t receive this message and cause 

an accident with last vehicle in transmission range. 

 

 

Figure 4: Multi-hop IVC Systems [4] 

2.2.  Broadcasting  Emergency Message 

The other conclusion to avoid collision is to form a risk zone 

and transmit an emergency message to the vehicle residing last 

in this range by a crashed vehicle. The problem in this scheme 

was an vehicle need to wait for a while before broadcasting an 

message as others don’t disseminate together simultaneously 

creating difficulties for the device to manipulate. As some 

vehicles have more speed and change their position 

continuously due to this an out-of -date information is received 

by the vehicle an accident with a crashed vehicle. The message 

format is shown below: 

 

Figure 5: Beacon message format [8] 

The Figure shows a beacon message format that every 

vehicle receives to get updated about its position and other 

vehicles in its range and save this information [8]. Although 

they don’t use this information anyway but use and run time 

predicted information. In emergency situation an 

emergency message is to be sent.  The format of the 

message is: 

First 

Relayer 

ID 

Second 

Relayer 

ID 

Sender 
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EM 

SN 

End 

Of 

Risk 

Zone 

Time 

Stamp 

 

 Figure 6: Emergency message format [8] 

In emergency situation a crashed vehicle choose a relayer, 

last in its transmission range and in the same direction and 

consider it as first relayer and the next as second relayer in 

order to avoid accident. Also a vehicle can send additional 

information in message format about traffic jams in 

particular area, by selecting particular area and mobile 

phones device can get information about traffic jam which 

in other case avoids collision.   

Scenarios for a crashed vehicle sending an emergency 

message to the vehicle in same or opposite direction also 

vehicle in front or rear [8].  
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Scenario1:  If there is any vehicle in the same direction of 

crashed vehicle it will choose the last vehicle as the first 

relayer and the second last the second relayer. 

 

Figure 7: Cases of selecting the relayer(s) by the CV [8]. 

 

Secnario2:  If there is no vehicle in the same direction, the 

vehicle can choose the first vehicle as the first relayer and 

second as the second relayer. 

Secnario3: If there is no vehicle behind the crashed vehicle in 

both directions, it can choose the vehicle coming in opposite 

direction as the first relayer and second as the second relayer. 

Secnario4: If there are no vehicles in the transmission range 

the crashed vehicle saves the message for upcoming vehicles 

within transmission range. 

Another possibility to this is that, the vehicle in the 

opposite direction can carry the message further beyond the 

trans-mission range and disseminates the message to up -

coming vehicles which are not in transmission range and avoid 

traffic jams or accidents. 

 

2.3.  Double-C Curve Movement for Collision   Avoidance 

Radar based collision detection technique [7], or more 

formally the forward collision detection has its own limitations 

that it can only detect collision when the vehicle is in the front 

or rear. Another approach is that the direct neighbour vehicle 

exchange their position and speed information that were 

gathered from the GPS using single-hop WLAN 

communication which have a 360◦ angle of coverage. 

However, since this kind of information exchange introduces 

the problem of hidden vehicles, where the wireless 

transmitters of possible colliding vehicles are not in range with 

each other [15]. This type of collision detection technique 

consumes more time; therefore any collision cannot be decided 

by the driver at the appropriate time period. 

The following technique uses the GPS location of the 

vehicle with the latitude and longitude values, the speedometer 

reading to calculate the current speed and acceleration of the 

vehicle, the maximum angle range for the wheels turn(varies 

with vehicle) , and the stopping distance of the vehicle (varies 

with vehicle). Using information like vehicle acceleration, 

speed, angle of turn, and location of vehicle. This information 

is receive from the nearby vehicle and using this information, 

a 2D cone of movement is generated with GPS location points 

and approximately calculated estimation time for it. The cone 

of movement is used to predict collision points for the vehicle 

and is calculated using [7]. 

Area of cone movement= (α/360)*π*(d) 2 

Where α is the angle of turn for the vehicle and d is the 

stopping distance for the vehicle. 

When two vehicles come close to each other the 

information of their cone of movement is exchanged through 

VANET. The stopping distance of the two vehicles also plays 

a crucial role in calculation of the present value [7]. If the 

points exceed threshold value, it means the space and time of 

collision is very short therefore the forceful brake is applied to 

completely stop the vehicle. If the points do not exceed the 

value then the vehicle have ample time to change their position 

from upcoming vehicle. 

 

 

Figure 8: Block diagram to represent DOUBLE-C curve  

movement [7]. 

In the above figure the collision avoidance is performed 

between two vehicles (VEHICLE A-B). A collision point is 

decided by the vehicles, now whenever they reach the collision 

point vehicle A takes an right turn, vice-versa vehicle B takes 

left turn and the system automatically applies the break to the 

vehicles. 

2.4. Traffic Congestion Detection 

In today’s date congestion is major issue some of the 

technique is adopted for detecting congestion in city traffics. 

An area is selected for congested with vehicles using road side 


