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Abstract— In developing countries the traffic congestion 

and management is one of the critical issue. Due to traffic 

congestion  huge amount of fuel and resources are wasted 

and also the safety of vehicles is an important issue while 

travelling. To address these problems recent advances in 

wireless technologies have given contribution to Vehicular 

ad-hoc networks (VANETs).VANETs offer new 

opportunities for better communication of inter vehicle 

communication and road traffic management by vehicle-to-

vehicle (V2V) and vehicle-to-infrastructure (V2I) 

communication. VANETs are capable to increase the road 

safety and road traffic management by using inter-vehicle 

communication. When the traffic congestion is dense, the 

vehicles spend long time on road to reach the destination. To 

eliminate the flow of vehicles from one direction, the need 

of gathering traffic information and central traffic 

management to distribute the traffic information globally is 

a concern. The proposed system contributes towards 

Gathering traffic information by single hop-by-hop 

communication, detect the traffic congestion and thereby 

manage the traffic congestion by disseminating the 

information to vehicles heading towards the congestion. The 

system also helps in increasing the range of Road-side Unit 

by using hop-by-hop communication. 
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I. INTRODUCTION 

Vehicular ad hoc networks (VANETs) have fascinated 

researchers in recent years. VANETs are self-configuring 

networks where nodes are vehicles themselves, elements of 

roadside infrastructure and sensors. Wi-Fi (IEEE 802.11- 

base) technologies are used for deploying such kind of 

networks. This technology presents the opportunity to 

develop powerful car system which will gather, process and 

distribute information (1). The demand for Vehicle-to-

Vehicle (V2V) and Vehicle-to-Roadside (V2R) or Vehicle-

to Infrastructure (V2I) Communication will continue to 

grow. VANETs can be utilized for a wide range of safety 

and non-safety applications, allow for value added services 

such as automated toll payment, vehicle safety, traffic 

management, improved navigation, traffic congestion 

detection etc.. 

Traffic congestion can be caused by several factors; 

some  predictable ones are, road or fly-over construction 

area, peak time causing in the reduction of flow of traffic 

and some  unpredictable ones would be like weather 

condition, accidents and human activities. Drivers, unaware 

of congestion ahead, eventually join, thereby increasing the 

severity of the traffic. The denser the congestion is, the more 

time it will take to dilute traffic once the cause of it is 

eliminated. Drivers when facilitated to know traffic 

information and condition on the road ahead will definitely 

help him/her to manage with alternate routes which in turn 

reduce the trip-time and fuel consumption. With the facility 

to know traffic conditions a head, the traffic congestion 

caused, specifically those related to localized circumstances 

such as accidents or temporary disruptions will be less 

serious and only the vehicles in the immediate vicinity of 

the incident, at the time of the incident, will be affected. 

This would lead to a much more efficient use of the road 

infrastructure. 

Congestion detection algorithm is designed to find 

areas of high traffic density and low speeds. Each vehicle 

disseminates the information it has obtained from its own 

hardware and from other sources and thereby receiving such 

information from other nodes in the network, processes it 

and depending on the threshold level the congestion is 

detected. 

Congestion detection is only one of the many 

application of VANETs and it is not designed to be used as 

means for automated driving but rather as a tool to deliver 

information to the driver that will help him/her make 

decisions to avoid heavy traffic. Collision avoidance 

applications, not covered in this work, use the same kind of 

GPS positioning information to alert drivers of possible 

dangerous situations such as a road hazard, incoming 

vehicle or an accident, in this kind of application response 

times need to be much smaller. A myriad of applications can 

be enabled by VANETs. 

II. LITERATURE SURVEY 

Author Amilcare Francesco Santamaria, in(2),  "An efficient 

traffic management protocol based on  IEEE802.11p 

standard " has proposed protocol saying, vehicles on road,  

share information with neighbours and Road Side Unit 

(RSU) s. In this work, a network infrastructure was able to 

continuously gather information from environment, road 

conditions and traffic flows. Once one of these occurrences 

is detected, all gathered information are spread in the 

network. This knowledge make it possible to take 

precautionary actions in time such as travelling speed 

decreasing or switching to a safer road path when a 

dangerous situation approaches. In addition, a smart traffic 

management is made exploiting gathered information by the 

Control and Management Centre (CMC) in order to avoid 

traffic blocks trying to maintain a constant average speed 

inside city blocks. This can help to reduce vehicles’ Carbon 

Dioxide (CO2) emissions in the city increasing air quality. 

The IEEE802.11p based protocol presented 

increases safety, improves the management of the traffic and 

reduces the total number of the packets sent on the network 

using a more efficient dissemination technique based on 

geocasting distribution. 

Authors Yuwei Xu, Ying Wu in(3), "Data 

Collection for the Detection of Urban Traffic Congestion by 

VANETs", have studied different models of detecting traffic 
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congestion, and propose two broadcast methods, restricted 

2-hop broadcast (R2HB) and probabilistic restricted 2-hop 

broadcast (PR2HB), used for data collection in the context 

of vehicle to road side unit (RSU) communication. 

Simulations show that R2HB and PR2HB work efficiently 

and expand the detection range of RSU significantly. 

Author DushyantSingh Rathod in(4), "Traffic 

Congestion Detection and Avoidance in VANET" has 

proposed many algorithms  to detect the road traffic 

congestion and the congestion detection techniques which 

make use of threshold parameters such as minimum speed to 

say congestion area and other constraints. In this, car agent 

and Signal agent are implemented which helps gathering 

information and computing vehicle density and average 

speed periodically. 

Authors Hongfei LIU, Lijun Li in(5), "Throughput 

and reliability analysis of single-hop broadcasting protocol 

in VANETs" , studied theoretical analytic model of single-

hop broadcasting protocol. They studied Analysis on 

relationship between the throughput and the reliability.  The 

suitable contention window value which can optimize the 

throughput and reliability of broadcast protocol. The authors 

analysis shows that the optimization contention window size 

can improve the throughput and reliability of traffic 

information single-hop broadcasting. 

III. PROPOSED SYSTEM AND SYSTEM ARCHITECTURE 

The work here gathers the traffic information by hop based 

technique and the congestion detection procedure uses 

threshold parameters to detect the congestion. The vehicle in 

traffic takes the location of the vehicle. After the minimum 

threshold time and speed, the vehicle starts communicating 

with RSU such as location, speed etc. if the vehicles are not 

in range of RSU, they use hop based technique to send 

traffic information to RSU. The Road-Side Unit will analyze 

the information and detects the traffic congestion and  

updates the information to Road Traffic Manager(RTM). 

The RTM is accessed by local roadside unit and it keeps 

communicating with RTM in a periodic manner. The system 

as a whole detects the dense of the traffic congestion to 

know whether the traffic is high or medium. The RTM will 

broadcast this information about traffic to local RSU and 

local RSU broadcasts the received traffic information to 

vehicles heading towards congestion.    

 
Fig.1: System Architecture 

Figure 1 depicts the system architecture; the architecture is 

composed of global road traffic manager which 

communicates with local RSUs to gather information about 

real traffic information. RSU communicate with road traffic 

manger periodically. Local RSU provides the traffic 

information to the vehicles. 

IV. IMPLEMENTATION 

The system includes the following components 

(1) Gathering information and Hop-by-hop 

communication. 

(2) Congestion detection at RSU and broadcasting. 

(3) Traffic data manger and Traffic management. 

A. Implementation of gathering information and Hop-by-

hop communication 

The nodes available in network gather the information such 

as current location, waiting time and speed of the vehicle. 

The nodes send the gathered information to RSU if it is in 

the range otherwise it will use hop-by-hop communication 

to send the information to RSU. The following listing shows 

how it is done. 

Start 

Nodes gather current location and time. 

For all Vehicles  

    If waiting time of vehicle greater then threshold time               

Calculate the speed of the vehicle 

   Else  

 Wait  

   End If 

End For 

For all Vehicles 

    If RSU is in Range  

  Communicate with RSU 

   Else  

  Look for the neighbor nodes and broadcast  

   End If 

End For 

Stop 

B. Congestion detection at RSU and broadcasting 

The Road-Side Unit gathers information from vehicles 

which help in detecting traffic congestion and broadcast the 

traffic alert information to vehicles. The following listing  

shows how it is done. 

Start 

Gather the traffic information from nodes  
If the packet from vehicles   

For all RSU 

         If communicating vehicle number greater than the 

threshold number of nodes 

Congestion exists and therefore Update  traffic information 

to RTM 

Set threshold to NILL  

 Else  

Wait for threshold number of nodes to communicate 

End If 

End For 

End If 

If the packet from RTM 

For all RSU’s 

Broadcast traffic alert to vehicles 

End For 

End If 

Stop 
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C. Traffic data manager and traffic management 

Road traffic manager collects the traffic information of 

whole area and broadcast the traffic alert. The following 

listing shows how it is done. 

Start 

After gathering traffic information from RSU’s,  

      If traffic mode is high 

 Broadcast alert- high traffic to RSU  

     ElseIf traffic mode is medium  

 Broadcast alert-medium traffic to RSU 

    End If 

Stop 

V. SIMULATION AND RESULT 

The proposed work is simulated in Atarraya simulator which 

is a discrete-event simulation tool specifically designed for 

testing and implementing topology control protocol for 

wireless sensor network. The simulation tool includes 

structures for designing both topology construction and 

topology maintenance protocols.                                                                                                      

In addition, Atarraya includes several key 

algorithms and application that along with its graphical user 

interface can be used to support teaching activities. 

The Figure 2 and 3 shows the simulation results for 

system.  

Figure 2 depicts road traffic manager result. RTM 

gathers the road traffic information with time and mode of 

the traffic on road.  

Figure 3 depicts Road-side Unit result. This 

collects road condition information from nodes. Simulation 

results show the node id's which are broadcasted to RSU and 

also  depicts the broadcasting of traffic information to nodes 

which is heading towards congestion. 

Fig. 2: Road Traffic Manger 

Fig. 3: Road-Side Unit 

The below graph (Figure 4) shows the time V/s number of 

nodes  

As the nodes increases, the delay in detecting 

traffic congestion will be less. And due to use hop-by-hop 

method we can increase the range of the RSU.   

Fig. 4: Time V/S Number of Nodes (Line Chart) 

VI. CONCLUSION 

The proposed system efficiently detects the dense of the  

traffic congestion with different mode of  traffic and thereby 

manages the traffic congestion by broadcasting the 

information to the vehicle heading towards the congestion 

area. From this the driver can take different routes to avoid 

the traffic area so as to save both time and money. The Road 

traffic manager is used to store the information of limited 

geographic area which helps in central management of 

traffic. The stored information is then used in analyzing the 

whole traffic information of that geographical area for 

further traffic management. As the range of the RSU is 

limited, the hop-by-hop method is used to increase the range 

of the RSU. 
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