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Abstract— Vehicular ad-hoc networks (VANETs) provide 

the communication framework for the dissemination of 

safety-critical messages such as beacons and emergency 

messages. Under high-density situations, it leads to a serious 

scalability problem in VANETs. Congestion in the 

communication channel results in packet drops, throughput 

reduction and degradation of channel quality. So, congestion 

control schemes are necessary to regulate the traffic level at 

an acceptable level. Proposed Adaptive congestion control 

can reserve time slots by dynamically partitioning the beacon 

interval without the expense of beacons. Dynamic time slots 

ensure fast and reliable propagation of emergency messages 

by employing a pulse-based reservation mechanism. Each 

segment will have number of transmission periods and 

vehicles can transmit their beacon in that transmission 

period. Problem of congestion and emergency message 

occurs, the adaptive congestion control can reserve time slots 

by dynamically partitioning the beacon interval without the 

expense of beacons. Adaptive beacon broadcast overcomes 

the problem of periodic beacons broadcast that incurs high 

overhead and congestion in the network. On time safety 

message transmission reduces the congestion in the network 

and emergency messages are easily transmitted without any 

delay. Performance of the proposed system is evaluated by 

delay, throughput, packet delivery ratio. 
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I. INTRODUCTION 

Traffic congestion caused by vehicles crashes is considered 

to be an issue of great importance on the roads. Therefore 

safety applications are the focus of most researchers 

working in the area of VANET systems; as a consequence 

increasing the efficiency of these applications has a vital 

impact on their contribution to limiting number of fatalities 

and providing safer, cleaner and more comfortable travelling 

on roads. Vehicle drivers have no ability to predict the 

conditions on the road ahead of; however, with the aid of 

sensors, computer equipment and wireless communication 

devices, with a combination of technologically equipped 

devices, it is possible to provide methods by which vehicles 

on the roads can foresee the speed of other vehicles and 

assess possible risk. Through use of such methods, warning 

messages could be sent periodically to predict vehicle speed 

in order to eliminate the occurrence of accidents.  

The unique characteristics of VANET are the high 

mobility and rapidly changing network topology caused by 

the high travelling speed of the nodes, the constrained 

pattern due to the restricted roads, limitations of bandwidth 

due to the absence of a central coordinator that controls and 

manages communications between nodes, disconnection 

problems owing to the frequent fragmentation in the 

networks and signal fading, caused by objects that form 

obstacles between the communicating nodes. 

A. Congestion Scenario in VANET 

Here, we present some motivations behind the design of the 

proposed protocol. In the current VANET scenario, 

congestion in the communication channel has emerged as a 

serious problem as it affects the performance of active-

safety systems. When a great number of vehicles send 

beacons at a higher frequency (e.g., 10 Hz) or multiple 

event-driven messages are transmitted, the bandwidth can be 

exhausted very easily. As a consequence, a significant 

number of packet collisions occur. In the case of an 

emergency (e.g., accident) scenario, if the channel is already 

congested, then the highly life-critical event driven 

messages being deprived of channel access are either lost or 

delivered to the intended recipients with a much higher 

delay. Although having lower priority, beacons provide 

vehicles with knowledge of their surrounding environment 

and assist in taking safety actions such as detecting a 

possible collision. Thus, loss of beacons also has a 

significant impact on the safety of a vehicle. Because of the 

serious implications of the congestion phenomenon, it is, 

therefore, necessary to keep the channel free from 

congestion. In this paper, our objective is to design a media 

access scheme that ensures enough bandwidth is allocated to 

beacons and event-driven messages so that delay and 

reliability are no longer affected by the presence of a great 

number of vehicles. 

B. Congestion Control Methodologies 

In recent years, various congestion control approaches have 

been explored in the literature. As beaconing is the 

predominant load on the channel, congestion control is 

realized by reducing the beacon load. The framework 

presented in classifies possible congestion control 

mechanisms based on three key parameters associated with 

the transmission of a beacon, i.e., frequency (or generation 

rate), transmission power, and transmission duration. 

Although reducing any of these parameters reduces the 

beacon load on the channel, each of them has certain 

limitations. The approach proposed reduces the frequency of 

beacons if either the channel busy time is higher than a 

threshold (i.e., congestion has happened) or an event-driven 

message is detected. These methods try to provide larger 

bandwidth to event-driven messages at the expense of 

beacons. However, lower beacon frequency results in a 

larger inter arrival time of beacons, and thus, performance of 

beacon-based safety systems is ultimately affected. On the 

other hand, reducing transmission power of beacons reduces 

the beacon traffic in the neighborhood. Torrent Moreno et 

al. proposed the distributed fair power adjustment for 

VANETs (D-FPAV) protocol, which controls the 

transmission power to keep the beacon traffic under a 

maximum beaconing load (MBL). Basically, they describe a 

power increment scheme that increases power as long as 

MBL is satisfied. As density in the neighborhood increases, 

the transmission range of nodes is decreased to avoid 

congestion. As the transmission power cannot be decreased 
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beyond a minimum value (i.e., minimum detection range of 

beacons), the power control approach fails to solve the 

congestion when MBL is violated at the minimum 

transmission power. 

C. Reducing Transmission Duration 

Surprisingly, transmission duration control has not been 

investigated in the literature so far. Increasing the data rate 

of a beacon reduces the transmission duration, which, in 

turn, reduces the beacon load on the channel. Since multiple 

data rates are available in the DSRC standard, congestion 

can be avoided even in the presence of a significant number 

of vehicles. However, to achieve a specific communication 

range, higher data rates require higher transmit powers, 

which result in larger interference ranges. Table I shows 

different DSRC data rates along with their signal-to-

interference-plus-noise ratio (SINR) thresholds. We 

consider a communication range of 300 m, which 

corresponds to an SINR threshold of 6 Mb/s. Table I shows 

the reception distance (distance at which the received power 

satisfies the specified SINR threshold) obtained for a noise 

of −96 dBm and transmit power (Pt) of 5.4 dBm. With an 

increase in data rate, a gradual decrease in reception 

distance is noticed. To achieve a communication range of 

300 m, the required transmit power and the corresponding 

interference ranges are given in the fourth and fifth columns 

of Table I, respectively. It is, thus, a great challenge to 

design a proper congestion control mechanism in which the 

benefit of reduced transmission time should dominate the 

impact of increased interference range. In this paper, we aim 

to devise a media access protocol that completely mitigates 

channel congestion by using multiple data rates and 

nullifying the corresponding interference effects. 

II. RELATED WORK 

A. Selection of Local Coordinator 

The vehicular communication model which will consist of 

vehicles having the transmission range of 100 m. These 

vehicles will be authenticated so that they can communicate 

securely with other vehicle in their range. Then we will 

partition the vehicular network into segments. Each segment 

will have either equal or unequal node density. If there will 

be unequal node density then a local coordinator will be 

selected according to centralized scheduling. In centralized 

scheduling, the vehicle which is near to the center of the 

segment and other vehicles in that segment is chosen as the 

local coordinator. This local coordinator will decide the time 

slots for other vehicles in that segment. Whole scheduling of 

time slots is done by that local coordinator. Each segment 

will have number of transmission periods during which 

vehicles will transmit beacons The vehicular communication 

model which will consist of vehicles having the 

transmission range of 100 m. These vehicles will be 

authenticated so that they can communicate securely with 

other vehicle in their range. Then we will partition the 

vehicular network into segments. Each segment will have 

either equal or unequal node density. If there will be unequal 

node density then a local coordinator will be selected 

according to centralized scheduling. In centralized 

scheduling, the vehicle which is near to the center of the 

segment and other vehicles in that segment is chosen as the 

local coordinator. This local coordinator will decide the time 

slots for other vehicles in that segment. Whole scheduling of 

time slots is done by that local coordinator. Each segment 

will have number of transmission periods during which 

vehicles will transmit beacons. 

B. Periodic Beacon Broadcast 

In each segment every vehicle will generate beacons 

periodically. Each vehicle broadcast a beacon message to its 

neighbors. Beacons are the normal periodic status messages 

about vehicle speed, velocity, id location etc. This is 

achieved by processing the position and speed information 

received from vehicles in the last beacon interval. 

C. Congestion Detection and Adaptive Congestion Control 

In congestion mitigate channel congestion by reducing 

beacon transmission duration, which is achieved by using 

higher 802.11p data rates. When large number of vehicles 

transmits beacons at a higher frequency then bandwidth can 

be exhausted very easily. As a result significant number of 

packet collision occurs. And in a scenario of emergency 

message, if the channel is already congested then highly 

life-critical even-driven message which will be deprived of 

channel access will either get lost or delivered to its 

intended recipients with a much higher delay. Thus loss of 

beacons and emergency message will severely affect the 

safety of a vehicle. The vehicle density is very high then 

channel will get congested easily. So, congestion in the 

communication channel should be detected. After 

congestion detection, if there is any emergency message 

then we will provide dynamic time slot reservation to the 

vehicle which generates emergency message. This can be 

done by pulse based reservation system in the 

communication channel. If the vehicles in segment do not 

find any time slot then they can use unoccupied time slots 

from adjacent segments. This is done by intersegment slot 

transfer. The time slots can be slotted by time division 

multiple access scheme. Each segment will have number of 

transmission periods and vehicles can transmit their beacon 

in that transmission period. The proposed approach can 

adaptively control congestion in the communication 

channel. 

D. On Time Safety Message Transmission 

In each segments every vehicle broadcast a beacon   

message to its neighbors. Beacons are the normal periodic 

status messages about vehicle speed, velocity, id location. 

Adaptive beacon broadcast overcomes the problem of 

periodic beacons broadcast that incurs high overhead and 

congestion in the network. On time safety message 

transmission follows the mechanism of sending the beacon 

only when a vehicle is moving from one segment to another 

segment. No beacon is sent if the vehicle resides in same 

segment. On time safety message transmission reduces the 

congestion in the network and emergency messages are 

easily transmitted without any delay. 

E. Performance Evaluation 

1) Throughput  

The amount of data successfully received at the base station. 

Throughput (bits/s) = Total Data / Data Transmission 

duration 
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2) Delay 

Delay is the time taken for a packet to reach the destination 

from the source node.   

 
3) Packet Delivery Ratio 

PDR is the proportion to the total amount of packets 

delivered to the receiver and amount of packets sent by 

source.  

PDR (%) = 

 

III. RESULT 

A. Comparative Graph of three methods 

1) Throughput 

 
Fig. 1: Comparative Graph of three methods for throughput 

2) Delay 

 
Fig. 2: Comparative Graph of three methods for  Delay 

3) PDR 

 
Fig. 3: Comparative Graph of three methods for PDR 

IV. CONCLUSION 

There is a problem of congestion and emergency    message 

are lost or delivered to its intended recipients with a much 

higher delay. The adaptive congestion control can reserve 

time slots by dynamically partitioning the beacon interval 

without the expense of beacons. The fast and reliable 

propagation of emergency messages over multiple hops by 

incorporating a pulse based slot reservation mechanism. 

Adaptive beacon broadcast overcomes the problem of 

periodic beacons broadcast that incurs high overhead and 

congestion in the network. On time safety message 

transmission reduces the congestion in the network and 

emergency messages are easily transmitted. 
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