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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 

ID 

Sender 

Position 

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].  

Vehicle  

ID 

Vehicle 

Location 

Vehicle 

Direction 

Vehicle 

Speed 

Time 

stamp 
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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 
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equipments or by using GPS by calculating numbers of mobile 

devices. In the following figure an area is selected with area id 

(Aid=15)2 [14]. By using congestion parameter Cp and 

location Aid it can be assumed that vehicle is in congestion 

zone or not. Using this, vehicle traveling in that zone is pre 

informed about upcoming traffic level using congestion 

parameter level. For this two vehicles are selected one going in 

direction of traffic and other in clear zone. Using this 

information other vehicles in nearby area can be informed 

about the traffic situation.  

 
Figure11 Traffic jams at intersection [14] 

 

Each vehicle broadcasts this information using the Inter 

Vehicular Ad-hoc Network to all vehicles in the neighborhood 

[9]. Using the Inter Vehicular Collision Avoidance algorithm, 

the collision between vehicles can be avoided Vehicular 

Collision Avoidance Algorithm to avoid collision between 

vehicles. This can be done by defining a critical “Inter-

Vehicular Distance” to be maintained between any two 

vehicles on highways. Certain vehicles such as ambulance, fire 

service vans, police patrols need to be given a high priority, as 

their requirements are crucial during emergency situations. 

 

3. METHODS AND ALGORITHMS 

3.1.  Methods  
Going through different review papers we have gone through 

some of methods that were used for collision avoidance and 

detection. 

3.1.1.  Density-Based Spatial Clustering Of Applications 

with Noise (DBSCAN) 
DBSCAN is a density-based clustering algorithm. High 

density regions represent clusters while regions with less 

density of points represent noise or anomalies. This algorithm 

is design to overcome large datasets with noise and is capable 

of determining different sizes and shapes. DBSCAN is a 

density-based spatial cluster in algorithm and density-based 

means that clusters are connected points where density of 

points are equal or bigger than threshold. If density is less than 

threshold, data is considered as noise [16]. When dataset is 

given, DBSCAN divides it into segments of clusters and a set 

of noise points. The density threshold condition is that there 

should be at least MinPts number of point ɛ- neighborhood. 

Clusters contain core points and boundary points. Core point is 

a point that meets density condition, where boundary point is a 

point that does not meet density condition but is close enough 

to one or more core point’s ɛ-neighborhood. Points which are 

not core points or boundary points are considered as noise 

[17]. 

3.1.2.  Hierarchical Clustering 

Hierarchical Clustering (HC) algorithms can be divided as 

agglomerative and divisive algorithms. In agglomerative 

hierarchical clustering (AHC), every point in dataset is 

considered as a cluster and clusters which are close to each 

other are combined to make new cluster. In divisive 

hierarchical clustering, data points are divided in smaller 

groups. In AHC, when dataset with N points is given to be 

clustered, N×N distance (similarity) matrix is produced. At the 

beginning, every point represents one cluster. Similarity 

between clusters can be calculated by using one of linkage 

criteria such as single-linkage, complete-linkage or average-

linkage. When single-linkage is used, the distance between 

clusters is the minimum distance between points of each 

cluster. In complete-linkage case, distance is the maximum 

distance between points of each cluster. In average-linkage 

case, distance is the mean distance between points of each 

cluster. After combining most similar cluster pair, algorithm 

finds the next most similar cluster pair and combines them. 

Combining clusters continue until desired number of cluster is 

reached [12] [18]. 

3.1.3.  K-Means Clustering 

This algorithm divides datasets into clusters called K-

clusters.by calculating and producing information about 

cluster members a cluster centre is selected. As a node moves 

from one cluster to other i.e. forming a new cluster with other 

nodes a cluster head is randomly generated by algorithm and 

data points are assigned to the closest clusters. Calculating 

Aid=15 
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centers and distances process continues until cluster centers do 

not change much between successive calculations [19] [20]. 

3.2 Methods Comparison 
AHC and K-means algorithm are developed for detecting 

accidents but with different methods, they are based on 

clustering technique where there is a cluster head which 

disseminates information about its speed and other nearby 

vehicle to other vehicles in the group.  

AHC algorithm detects only affected vehicle which are same 

cluster and pass information to vehicles in the cluster. 

While the AHC algorithm divides the vehicle according to 

its speed and position, which means that only vehicle in its 

group are affected not all like in K-Means. Single-hop system 

somewhat work like K-Means but considering vehicles in 

single lane.  g vehicles in single lane. 

AHC algorithm is successful in detecting affected or 

anomaly cluster by detecting behavior change in other vehicles 

of particular cluster. 

While in K-means it’s found very difficult to detect normal 

and anomaly cluster. DBSCAN and AHC algorithm are more 

successful than K-Means in detecting accidents. 

3.3 Algorithms 
3.3.1. Collision Detection Algorithm  
In this algorithm vehicle distances are calculated and stored in 

a dynamic table. Possible collisions are detected by running 

Collision Avoidance algorithm to warn and report Collision 

between Vehicles to dynamic clustering mechanism. If the 

distance between two or more vehicle is less, then warning 

message is generated and broadcasted to the nearby vehicles to 

avoid the possibility of collision [1].The algorithm is as 

follows: 

Step1 -Plot VNode on the simulator. 

 Step2 -Vnets count and forms the Ad-hoc Network of 

Vehicles. 

 Step3-Each VNode is in running condition and forming 

dynamic cluster. 

 Step4-Each VNode broadcast the PBM message. 

 Step5- Get Distance from each VNode and 

calculate inter vehicular distance.  

"Distance Method for 2d" 

 GetDistance (ByVal N1 As VNode, ByVal N2 

As VNode) As Integer 

   X = Math.Abs(N1.X - N2.X) 

   Y = Math.Abs(N1.Y - N2.Y) 

   D = CInt(Math.Sqrt(X * X + Y * Y)) 

Return D 

Step 6- Collision warning condition  

If vnets (i).NodeID < > vnets(j).NodeID Then 

    If D < 100 Then 

 If D > 30 Then 

 Data Transfer to other Node in Network 

 Else Warning of Collision Condition 

EndIf 

End 

End  

Step 7- Collision Avoidance 

  If vnets(j).Move = VNode.mov.Right Then 

    If vnets(j).X > vnets(i).X Then 

  Speed measure Set to 0 ,and  

Message Transfer to Other vnode 

to Speed 

     vnets(j).Speed = 0 

     Other data transfer to speed ++  

 Else  

   vnets(i).Speed = 0  

 End If 

 Else If vnets(j).Y > vnets(i).Y Then 

    vnets(j).Speed = 0 

    Else 

   vnets(i).Speed = 0  

 End If  

 End If  

 End If  

 v node data transfer to other node  

 PaketTransfer(g, vnets(i), vnets(j))  

 vnets(i).Network.Add(vnets(j))  

 Else  

 Otherwise Broadcast data  

 vnets(i).dataTr = VNode.DataTransfer.BC  

End If 

End If  

Next  

Next 

3.3.2. Detecting Collision Point in Double-C Curve 

The algorithm so presented creates a design of collision point 

by deciding the path of destination, also it informs about 
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traffic free routes and by collecting other information like 

speedometer rate and GPS information and by merging it 

forms a 2D curve called curve movement graph. 

Step-1: Start  

Step-2: Deduce the path to be taken to reach destination.  

Step-3: Plan traffic free routes using the VANET traffic 

information sharing system.  

Step-4: Record speedometer and GPS readings.  

Step-5: Transfer GPS, speedometer reading and angle of 

turn are reported through VANET.  

Step-6: Generate Cone movement. 

Step-7: Estimate Collision area.  

Step-8: Control braking and steering systems accordingly.  

Step-9: Stop 

3.3.3. Double-C Curve Movement for Collision Avoidance 

A Double-c left curve movement is employed in both the 

vehicle in such a speed that there is sufficient time lag at the 

meeting points of their respective DOUBLE-C curve path. 

Moreover angle of the turn is decided based on the lane width 

that might be known from the lane departure warning system 

that may already be present in the vehicles. When there is no 

sufficient space to perform a left curve movement, the 

DOUBLE-C right curve is performed. 

Step-1: Start  

Step-2: Decision level II  

Step-3: Downsize vehicle's cone of movement to straight 

line motion.  

Step-4: Observe point of collision.  

Step-5: Perform DOUBLE-C left curve movement with 

time lag.  

Step-6: If STEP-5 leads to collision or lane shifts, GOTO 

STEP-7  

Step-7: Perform DOUBLE-C right curve movement with 

time lag. 

Step-8: Stop 

3.3.3. The beacon reception and metric update routine 

The following algorithm shows the metric threshold which 

keeps track of cluster heads other vehicles which are part of 

the cluster, it consist of vehicle id and its state. 

OnBeaconReceive(fromVehicleID, romVehicleState) 

If fromVehicleState == CLUSTER HEAD then 

ClusterHeads [fromVehicleID] = TRUE 

End if 

receivedBeacon [fromVehicelID] = TRUE 

metric [fromVehicleID] = min (metric [fromVehicleID] + 

1,255) 

addToKnownVehicleList(fromVehicleID) 

 

4. CONCLUSIONS 
The paper proposed some techniques to reduce the rate of 

collision. By using some of the methods like DOUBLE-C 

curve and by detecting the collision point vehicles can change 

their path. By forming cluster between vehicles, a cluster head 

keeps updating its position to the vehicle in its range, mean 

while exchange of information is crucial point because if more 

than one vehicle will broadcast message simultaneously then it 

will create redundancy in message passing, so at a time any 

one vehicle can broadcast message and other need to wait. For 

city traffics the vehicle behind the leading vehicle can control 

its steering mechanism by measuring the distance between 

them and control the speed of the vehicle. Also by forming 

and transmission range and risk zone the crashed vehicle can 

send message to road side infrastructure or the vehicle on the 

opposite direction. Also the vehicle on the opposite direction 

can carry forward that message and broadcast it to the 

upcoming vehicles measurement and others are deliberate, 

using specifications that anticipate your paper as one part of 

the entire proceedings, and not as an independent document. 

Please do not revise any of the current designations. 
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