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Abstract 

A vehicular network is one of the promising area for research work. Such kinds of network suffer from the problem of 
optimization. The proposed work is also in same direction. In this work we are presenting an intelligent approach to reduce the 
delay in case of accident. In this proposed work we have defined the network with a new intelligent protocol to perform the 
vehicle to vehicle communication and vehicle to infrastructure communication. Each vehicle can pass the information to other 
regarding the path, speed etc. This information also includes the accident and congestion status. On the basis of this information a 
vehicle has to take the earlier decision about the path change or to stay with same route. The proposed protocol will also find the 
alternate optimized path to avoid the accident location. As the accident detected over the network, it will look for the affected 
area so that remaining vehicles can continue the transmission. The system also defined a low recovery and decision time where 
the vehicles select the compromising path that it can select in case of accident. The presented work is being performed in city 
area with 2 lane system. The results and analysis is done in terms of delay and the data loss over the network. 
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1. Introduction 

The vehicular transportation network defines what is known today as Vehicular Ad Hoc Network 
(VANET) [1]. Vehicles acting as nodes in VANET are able to make queries and respond to queries from other 
participating nodes in the ad hoc network. Node or vehicle mobility may cause frequent topology changes, thereby 
rendering proactive routing techniques ineffective or severely constrained with respect to network congestion. For a 
VANET to function effectively the nodes or vehicle should be able to overcome network fragmentation and relay 
messages to other nearby networks. 

The mobility of the nodes and lack of infrastructure also exacerbate the problem of locating the destination 
node for message delivery. Proactive protocols are unsuitable because of the continuous topology changes which 
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causes excessive network traffic to continuously update the routing tables. Reactive protocols will suffer from the 
limited time availability of discovered routes and the need to discover new routes because of the continuously 
changing topology of the network. VANET, is a form of Mobile ad-hoc network,  

• To provide communications among nearby vehicles and  
• Between vehicles and nearby fixed equipment, usually described as roadside equipment. 

 
In intelligent vehicular ad hoc network, rather than moving at random as in MANET vehicles tend to move in 

an organized fashion. InVANET Provides vehicle-to-vehicle and vehicle-to-roadside communication and can 
considerably improve traffic safety and comfort of driving and traveling. In this research work, the integration of 
V2V(vehicle to vehicle) and V2R(vehicle to road side) communication is beneficial because V2R provides better 
service sparse networks and long distance communication, whereas V2V enables direct communication for small to 
medium distances/areas and at locations where roadside access points are not available. 

 
 

2. Literature Survey 

We have studied existing routing protocols like GPSR (Greedy perimeter stateless routing) protocol, 
AODV (Adhoc on demand distance vector routing) protocol and noted down their limitation that hinders effective 
communication and tried to remove their limitations with the introduction of our proposed algorithm i.e. Early route 
change protocol. 

GPSR is a position based algorithm results in bad node choices, as they are not aware of road 
infrastructure. They rely on geographic positions purely. If the road is not connected to the destination node’s road 
in some way, the packet will eventually be dropped. This problem will be referred as the Route Problem. In case of 
sparse network the problem may arise i.e. packets can reach nodes  that has no neighbor which is closer to the 
destination then itself. This problem is known as local maximum. For this a proposed algorithm is designed that 
must be aware of road infrastructure and alternative path to the destination if no direct path is available from sender 
to destination.  

In case of AODV i.e. based on topology based algorithm, because of the high mobility of vehicles, the 
topology based algorithms fail to handle frequently broken routes path usually constructed as a succession of 
vehicles between the source and the destination and hence chances of losing the connectivity is higher. This problem 
is solved by dividing the network into sub-networks and a connection is maintained within the sub-network. 

 

3. Objective 

The objective is to provide safety and traffic management: vehicles can notify other vehicles of hazardous 
road conditions, traffic jamming, or rapid stops. VANETs can be used for many applications with vehicle-to-vehicle 
(V2V) and vehicle-to-infrastructure (V2I) communications. In such a system, the vehicles are assumed to send and 
receive emergency warning messages or up-to-date traffic information among themselves in a peer-to-peer manner. 

3.1 Proposed work 

We are representing automatic route finding in case of a Vehicular Adhoc Network.  In this we use vehicles 
as a moving nodes to represent the proposed work. In this proposed work we used a concept of traffic light, traffic, 
congestion and an accident in a scenario where we are considering a city area. In this scenario, the vehicle will 
perform an automatic route finding by taking the observation of surrounding traffic, external interference and the 
traffic light. The vehicle will search their path by using effective shortest path routing. In this network, we are taking 
a specific city area with one or two lane roads. At each junction there exists a traffic light which route the vehicles 
accordingly. As a vehicle detect that there is an accident or a congestion on a network then a message is build and 
sent to base station through roadside units and to other vehicles coming on same lane in same direction . After 
receiving the messages through other vehicles in same direction or through a base station, the vehicles will search 
their path automatically by taking the observation of surrounding traffic, obstacles on the way and the congestion on 
the path. 
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For Communication capabilities in vehicles are the basis of an envisioned InVANET or intelligent 
transportation systems (ITS). Vehicles are enabled to communicate among themselves (vehicle-to-vehicle, V2V) 
and via roadside access points (vehicle-to-roadside, V2R). Vehicular communication is expected to contribute to 
safer and more efficient roads by providing timely information to drivers, and also to make travel more convenient. 
The integration of V2V and V2R communication is beneficial because V2R provides better service sparse networks 
and long distance communication, whereas V2V enables direct communication for small to medium distances/areas 
and at locations where roadside access points are not available. Providing vehicle–vehicle and vehicle–roadside 
communication can considerably improve traffic safety and comfort of driving and traveling.  

 

 

                         Fig. 3.1 Vanet architecture 

So we Establish communication among vehicles, for this we consider network fragmentation to build a 
desired highway network, In our proposed method highway scenario consists all participating vehicles  which are 
equipped with electronic devices like gps system, area map, cameras, sensing device etc. all participating vehicles 
can  communicate with each other (V2V) & to the roadside infrastructure (Vehicle to base station and vehicle to 
roadside communication) to give information about itself or about traffic & road condition related. If any 
Emergency event (accidents) identification occurs then vehicles will Detect accident on a network and then find the 
alternate best path for rerouting. 

The major problem is to find the appropriate route path to respective destinations and a network or 
geographical area. The connectivity problem too depends on these two factors.  

To resolve this problem there are some existing methods:- 
 

• Wait for the traffic signal to get green. 
• Whenever congestion found, find the appropriate shortest alternate path. 

 
The proposed algorithm we will use for finding the alternate shortest path is described below: 
 

In this algorithm, the list of vehicles over a network is maintained. The basic idea is to find the shortest 
path whenever congestion is found or accident is detected or light goes red. The communication through an 
accidental vehicle is blocked then search for a safe path to continue the communication or to reach to their 
destinations. The main advantages of this algorithm are its simplicity and speed to find an alternate path whenever 
any obstacle comes into the way. 
 
 
3.2 Proposed Algorithm 
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4. Implementation 

In this proposed work network simulator version-2 used for implementing our objective i.e. to provide 
safety and traffic management, vehicles can notify other vehicles of hazardous road conditions, accident occur, 
collision, traffic jamming, or rapid stop. NS-2 provides a simulation interface through OTcl, an object-oriented 
dialect of Tcl. The user describes a network topology by writing OTcl scripts, and then the main NS-2 program 
simulates that topology with specified parameters. It runs on Linux, FreeBSD, Solaris, Mac OS X and on windows 
using Cygwin. It can simulate wired and wireless network. Also provide support to simulate protocols like TCP, 
UDP, FTP, and HTTP. 

4.1 Scenario for Lane City Area 

                               

Fig.  4.1:  Lane City Area 

Algorithm (Vehicle [],n, V) 

/* vehicle is the list of n vehicle over the network, V is the current vehicle we are 

observing*/ 

{ 

1. for i=1 to n 

2. { 

3. if (Distance(Vehicle(i},V)< Threshold) 

4. { 

5. Maintain List(V,Info)=Vehicle(i) 

6. } 

7. } 

8. if Accident(V)=True 

9. { 

10. Find the list of Accident Nodes 

11. Block the communication for accident nodes 

12. Mark the safe paths to keep on communication 

13. For i=1 to  length(List(V)) 

14. { 

15. Message(ROUTECHANGE,Vehicle(i)) 

16. Vechile(i) will move on substitute route according to its requirement 

17. } 

18. } 

19. For each vehicle perform communication effectively. 

} 

Fig. 3.2 Proposed Algorithm 
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In above snapshots, the vehicles are going on their way for the destination in opposite direction as that of 
the network partition. The vehicles are making queues at the intersection points. In these queues, the vehicles are at 
a particular distance apart from each other to avoid the collision. The waiting vehicles at intersection move towards 
their destination whenever they receive a green signal from the roadside infrastructure near to the traffic light 
signals. 

 

4.2 Scenario for Chances of Occurring Accident 

 

Fig. 4.2:  Chances of Occurring Accident 

In figure, it shows that the vehicles are very close to each other according to specified lane. There are 
maximum chances of occurrence of the accident in such scenario as some user violates the traffic rules.  

 

43 Scenarios for Accident Occurred 

 

Fig. 4.3:  Accident Occurred 

Here figure is showing the showing the situation where the accident has occurred. As the accident will 
occur the vehicle transmission in that area stop for a while and the vehicle start sending the messages to the coming 
vehicles about the accident. 
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4.4 Scenario for Transmission Performed 

                              

Fig. 4.4:  Transmission Performed 

Figure showing the vehicles that are not affected because of accident will continue the transmission without any 
interruption over the network. 

4.5 Scenario for Reformed Transmission 

 

Fig. 4.5:  Reformed Transmission 

Here figure is showing the reformed transmission. As the accident occurs, the accident nodes inform all its 
neighboring nodes about his occurrence of the accident. As the vehicle get the information, other vehicle will change 
their route of communication over the network. 

4.6 Results 

4.6.1 Number of Packets Transferred 

 

Fig. 4.6.1:  Number of packets transferred 
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Figure representing graph with parameter time and packet and showing transfer of packets as per time. 
 

4.6.2 Shows Bit Rate  

 

Fig. 4.6.2:  shows Bit Rate 

Figure shows bit rate of packet transferring with the help of two parameters packet and  time. 
 
4.6.3 Shows Byte Rate 

 

Fig. 4.6.3:  shows Byte Rate 

Figure shows byte rate during packet transferring with the help of two parameters packet and time. 

4.6.4 Packet Lost 

 

Fig. 4.6.4:  Packet Lost 

Figure shows Packet Lost with the help of two parameters packet and time. 
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4.6.5 Last Packet Time 

 

Fig. 4.6.5:  Last Packet Time 

Figure shows last packet time with the help of two parameters packet and time. 

 

5. Conclusion 

VANET is an emerging and attractive technology dedicated to safety and comfort services to the vehicle 
users. Owing to its high dynamic topology and unpredictable channel distribution, it aspires for a suitable routing 
protocol algorithm that can generate a near seamless network connectivity among the vehicular nodes. In the 
proposed work we present an algorithm to solve the congestion problem in all path networks through early route 
change and to get such a path that will provide efficient data transmission over the network. In the network we 
divide the whole network into sub-networks and we perform the transmission over the sub goal to achieve the 
efficient and reliable data transmission. Hence with the help of vehicle to vehicle communication and vehicle to road 
side infrastructure, the proposed work can eliminate the route problem of existing unicast algorithms, which results 
increase in throughput and efficient transmission in highway vehicular network. 

 

6. Future Enhancements 

In the proposed work we prefer the changes in terms of algorithmic work. We can extended it as the 
protocol based changed. It means as the protocol will be applied all the changes will be applied implicitly. We have 
worked on urban and city scenario and can extend the work to some other geographic area. 

Vehicular ad hoc network (VANET) is a vehicle to vehicle (Inter-vehicle communication-IVC) and 
roadside to vehicle (RVC) communication system. The technology in VANET integrates WLAN/cellular and Ad 
Hoc networks to achieve the continuous connectivity. The ad hoc network is put forth with the novel objectives of 
providing safety and comfort related services to vehicle users. Collision warning, traffic congestion alarm, lane-
change warning, road blockade alarm (due to construction works etc.) are among the major safety related services 
addressed by VANET. In the other category of comfort related services, vehicle users are equipped with Internet and 
Multimedia connectivity. The major research challenges in the area lies in design of routing protocol, data sharing, 
security and privacy, network formation etc. We aim here to study the efficacy of communication network in 
VANET on the basis of a predictable mobility model. 
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