
Abstract

Congestion detection is major problem 

in urban roads. To make smart decisions to 

avoid congestion Vehicular Ad-Hoc network 

(VANET) is one of the solution. We present 

a strategy to detect the traffic congestion of 

both vehicle-to-vehicle (V2V) and vehicle to 

infrastructure (V2I) communication and this 

gives vehicle drivers several options about 

the location of congestion and its magnitude 

as well as options to avoid getting stuck in 

congestion. The messages transmitted guide 

the driver so as to take the decision needed. 

These can detect areas of high traffic density 

and low speeds. Multiple approaches have 

been proposed to detect the congestion. In 

this project, we first analyze data obtained 

by vehicular communication to avoid the 

traffic and then include road side units i.e. 

towers. The system is capable of detecting 

traffic congestion areas in real-time with 

data collected and disseminated to vehicles 

using V2V communications. We visua

and simulate the result by using AODV,

Geobroadcast Communication pattern and 

Netbeans IDE7.0.1 Platform and shows that 

this is one effective way to control 

congestion.

1.Introduction 

Growing traffic on roads leads to 

unwarranted and unscheduled delays that 

have implications leading to loss of revenue 

and sometimes even loss of life. This 

consideration has led engineers putting in 

work in the recent past to detect traffic 

congestion and offer solutions that aim to 

reduce unwanted effects. Vehicular Ad-hoc 

network (VANET) has emerged as a 

possible solution to design networks that can 

solve traffic congestion detection problems . 

The first attempts aimed at vehicle to 

vehicle communication which essentially 

has a short range (1 km). Vehicle can be 

equipped with these V2V devices and that 

can serve the purpose of dedicated short 

range communication or DSRC. This mode 

is simpler and attractive in some ways but 

has limitations that warrant use of other 
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schemes. For one, if density of vehicles is 

low or if the vehicle in question breaks 

down, V2V will cease to be effective. More 

importantly, it cannot solve the problems of 

early warning over a large range so as to 

allow vehicles to take alternate routes to 

destination. The other possibility which 

offers larger range and other benefits that 

occur from longer range is vehicle to 

infrastructure or V2I network. This has long 

range and data processing and transmission 

of message to a full region covering all 

vehicles. However, to implement this, large 

resource is needed as communication towers 

are expensive propositions. The range of 

these V2I depends on its power and a 

suitable compromise or tradeoff between 

spacing of towers and transmission power 

can be arrived at depending upon the 

terrains and statistics of vehicle density and 

the topology of interconnection of roads. 

While observing the desirable features of 

both V2V and V2I. We control the good 

features of both and offer a better solution 

on traffic congestion detection and control. 

We present a typical model of a road with a 

bend and show using simulations that traffic 

congestion can be effectively done using 

V2V & V2I combined. This combined use 

of V2V & V2I is robust and efficient as we 

show through our simulation results.

2.Methodology :

In our work here, the traffic 

congestion detection is achieved by 

broadcasting the messages, with 

communications form vehicle to vehicle 

(V2V) as well as vehicle to infrastructure 

(V2I). The vehicle is assumed to be 

equipped with a communicating device. The 

communication is initialized by the affected 

vehicle. The vehicles which are involved in 

the communication are called as nodes. 

These nodes are mobile in nature hence 

while selecting the communication pattern 

this mobile nature is considered.

EXISTING SYSTEM

Decision Making Algorithm was 

used.If one vehicle has met with an accident 

because of which a particular lane of the 

road is blocked, it can create congestion 

which we want broadcasting to reflect. In 

our method the affected vehicle generates 

the message of warning i.e. message for 

informing the accidental event. After 

receiving this warning message the vehicle 

in short range takes decision and forwards it 

and thus onset the congestion is reported.



PROPOSED SYSTEM:

A.AODV:

The Ad hoc On-Demand Distance 

Vector (AODV) algorithm enable dynamic, 

self-starting, multihop routing between 

participating mobile nodes wishing to 

establish and maintain an ad hoc network.  

AODV allows mobile nodes to obtain routes 

quickly for new destinations,and does not 

require nodes to maintain routes to 

destinations that are not in active 

communication. 

Information Gathering:

The most basic information is the 

gathering of data from the environment. 

Each vehicle must be equipped with one or 

more devices that are capable of gathering 

data such as current location and speed. 

Information Sharing:

The information must be shared between 

vehicles. Vehicles must be equipped with a 

device that allows them to transmit and 

receive information to and from other 

vehicles by creating a vehicular ad-hoc 

network (VANET). 

Knowledge Propagation:

This Decision is propagated so that 

vehicles away from the event zone, unable 

to make this determination with the 

information received from vehicles around 

them, can benefit from it.

B.Communication Pattern 

For broadcasting the message 

Geobroadcast Pattern is used in which it has 

very low latency of messages to inform 

addressed vehicles as fast as possible. 

Geobroadcast messages are unidirectional 

Geobroadcast messages are typically sent 

upon a certain external event, Geobroadcast 

messages are not sent continuously, 

although messages with the same content 

may be repeated from time to time.

3.Traffic Congestion Detection:

Congestion Detection achieved 

according to decision the traffic flow is 

directed, by using V2V & V2I 

communication 



A.V2V Communication:

Message Broadcast by Affected Vehicle:

When accident happens the affected vehicle 

speed goes to zero. The device placed on the 

vehicle gathers this information such as 

current lane of the vehicle, current speed of 

the vehicle, lane identifier. The packet is 

send without any map knowledge to the one 

hop neighbor which is closest to destination. 

The affected vehicle is continuously 

broadcasting the message packets. Similarly 

we have road side units i.e. towers and this 

warning message is also received by the 

towers, based on which they take 

appropriate action. Affected vehicle 

generates the warning message and keeps on 

checking for vehicle in range. As soon as 

any object comes in its range, it transmits 

the message and it will keep on transmitting 

continuously. 

Message Broadcast by Vehicle in Short 

Range: 

Vehicle in short range is the 

immediate vehicle coming in the range of 

affected vehicle. This vehicle receives the 

message transmitted by affected vehicle i.e. 

warning message. From the message vehicle 

gets the information about lane status. With 

this information the vehicle takes decision of 

diversion, at the same time this vehicle 

updates the message fields and retransmits 

the message. When vehicle in short range 

receives the warning message it gets the 

information of blocked lane. The receiving 

vehicle first compares that whether the 

current lane of vehicle is equal to the 

blocked lane i.e. it checks whether it is in 

the blocked lane or not. If it is not in 

blocked lane then it simply discards the 

message and it will also not rebroadcast the 

message. If message receiving vehicle is in 

blocked lane then it will take decision of 

diversion. The message will be broadcasted 

by short range vehicle to all the vehicles 

which are coming in its range. This message 

will be transmitted by vehicle only before 

taking the diversion and changing the lane 

and as soon as it enters in another lane it 

stops broadcasting. Thus only one message 

will be transmitted by all the vehicles, and 

only affected vehicle is broadcasting 

continuously and thus congestion is 

detected. 

B.V2I Communication:

The affected vehicle broadcast 

messages and it is received by all the objects 

in the range. This message is also received 

by the road side unit i.e. tower. The tower is 

utilized for long range communication. 

When the lane gets blocked due to accident, 

the affected vehicle starts broadcasting 



messages which informs the vehicle about 

the incident and also informs the status of 

the lane; accordingly next coming vehicle 

takes decision

4. Analysis:

Congestion Detection 

By plotting the number of vehicles v/s speed 

we can find out how many vehicles are there 

in congestion at particular time. For this we 

have to consider different time series. The 

graph of traffic congestion detection for 

different three series is shown in fig. 8. 

From the graph we observe that for series 

one (blue) and series two (red) vehicle are in 

congestion as their speed reducing to zero, 

and for third series(green) no vehicle in 

congestion. Thus we have detected the 

congestion on road. 

From graph we observe that without 

algorithm no vehicles are in congestion as 

the speed is not reduce to zero when 

Decision Making Algorithm is applied the 

speed of vehicle reduces to zero hence we 

detect the congestion. Vehicle broadcasting 

is limited only one message thus highly 

reducing the message overhead which 

improves bandwidth utilization also. Hence 

we call it as intelligent communication 

system to detect congestion

5.Conclusions:

In the present research we have 

implemented and carried out comprehensive

analysis and comparison of unipath on-

demand routing protocols (DSR, AODV) 

and multipath on-demand routing protocol. 

To achieve lower routing overhead, lower 

end-to-end delay, to be more resilient to 

route failures and alleviate traffic congestion 

for robust scenario where mobility is high, 

nodes are dense and traffic is more, 

simulation results reveals AOMDV is the 

best choice. The overall conclusion is that a 

multipath routing protocol, AOMDV is best 

choice to move towards a network with 

better Quality of Service. In future work will 

cover control after congestion detection 

which will improve the intelligent 

transportation system (ITS) which is today’s 

need, and expand this research for control 

Inner-city traffic where more complex 

topologies exist.



REFRENCES

[1] Dongre Manoj M., Bawane Narendra 

G,IEEE,” Traffic Congestion Detection by 

Using VANET to Improve Intelligent 

Transportation System”

[2] Fernando terroso-Saenz, Mercedes 

Valdes-Vela, Cristina sotomayor-Martinez, 

Rafael Toledo-Moreo, and Antoni F. 

Gomez- Member, IEEE, “A cooperative 

approach to traffic congestion detection with 

complex event processing and VANET ” 

IEEE Transactions on intelligent 

transportation system, June 2012 Vol.13. 

[3] Anna Maria Vegn and Thomas D.C. 

Little, “Hybrid Vehicular Communication 

based on V2V & V2I Protocol Switching” 

2011, MCL Technical Report. 

[4] Maram Bani Younes, Azzedine 

Boukerche. “A performance evaluation of an 

efficient traffic congestion detection 

protocol (ECODE) for intelligent 

transportation Systems” 2014 Elsevier Ad 

Hoc Networks 317–336. 

[5] Quan Yuan, Zhihan Liu, Jinglin Li, 

Junming Zhang, Fangchun Yang, “A traffic 

congestion detection and information 

dissemination scheme for urban 

expressways using vehicular networks 

Transportation 2014 Elsevier, Research Part 

C 47 (2014) 114–127. 

[6] Dimitrios Vlastaras, Taimoor Abbas, 

Daniel Leston and Fredric Tufvesson, 

“Vehicle Detection through wireless 

vehicular communication ” EURASIP 

Journal on Wireless Communication & 

Networking 2014.2014:146. 

[7] Mohammad Al-Rabayah and Robert 

Malaney, “A New Scalable Hybrid Routing 

Protocol for VANETs” IEEE 

TRANSACTIONS ON VEHICULAR 

TECHNOLOGY, JULY 2012.VOL. 61, 

NO. 6. 

[8] Antonios Skordylis and Niki Trigoni, 

“Efficient Data Propagation in Traffic 

Monitoring Vehicular Network” IEEE 

Transaction on Intelligent Transportation 

System, September 2011Vol 12, No.3. 

[9] Elmar Schoch, Frank Kargl, and Michael 

Weber, Ulm University, Tim Leinmüller, 

DENSO AUTOMOTIVE Deutschland 

GmbH, “Communication Patterns in 

VANETs,” IEEE Communications 

Magazine , November 2008. 

[10] Hong Cho and Byeongwoo Kim, 

“Cooperative Intersection Collision Warning 

System Based on V2V Communication” 

Contemporary Engineering Sciences Vol.7 

2014.no 22, 1147-1154. 




