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Abstract: 
 

 VANET is an emerging technology to achieve 

intelligent inter-vehicle communications, flawless 

internet connectivity resulting in improved road 

safety and essential alerts. The Dedicated Short 

Range Communication (DSRC) technology is 

currently being standardized by the IEEE to enable a 

range of communication-based automotive safety 

applications. VANET needs efficient and effective 

protocols to run even in high speed and mobility 

conditions. In this paper we present a comparative 

survey of some recent routing protocols with 

Adaptive and Mobility Based Algorithm to estimate 

the vehicle density and change their transmission 

parameters based on their current average speed for 

improving the performance of VANET. 

KeyTerms: VANET, EDCA, DSRC, Broadcast, 

CSMA/CA, Vehicle to Vehicle Communication. 

 

1. Introduction 
 

VANET is a self organizing network that works 

on both inter vehicle communication and vehicle to 

vehicle infrastructure communication. The main 

objective of VANET is to provide road safety 

measures where information about vehicle’s current 

speed, location coordinates are passed to all the 

nearby vehicles. Vehicles are equipped with wireless 

transceivers to communicate with other vehicles to 

form a wireless networks, known as vehicular ad hoc 

networks or VANETs. It is used for enhancing safety 

for drivers and to provide the comfortable driving 

environment. Wang et al proposed Dedicated Short 

Range Communications (DSRC) protocol [10], 

which is developed based on IEEE 802.11 WLAN 

[15] technologies for the purpose of exchanging 

information among the vehicles.  

The field of Inter Vehicular Communications, 

including both vehicle-to-vehicle communications 

(V-V) and vehicle-to-roadside communications (V-

R), is recognized as an important component of 

Intelligent Transportation Systems. The IEEE 

802.11p medium access control (MAC) [6] uses 

carrier sense multiple access with collision avoidance 

and Enhanced Distributed Channel Access (EDCA) 

to differentiate packets using different priorities and 

maps them to specific Access Classes that are 

buffered in separate queue at a station. EDCA 

contains four Access Classes with different 

Arbitration Inter Frame Space Numbers 

(AIFSN).Inter Frame spaces is used to provide idle 

period on the medium after each frame transmission.  

IFSN provides less waiting time for high priority 

packets. 

 

 
 

       Fig 1. VANET: Vehicular Ad-hoc NETwork 
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In IEEE 802.11p, acknowledgements are not sent for 

the broadcasted packets. Therefore, the transmitter 

could not identify the lost packets and retransmit 

them. It tends to serious problem in collision warning 

applications where all the vehicles behind the 

accident have to receive the warning message 

successfully in a short time to avoid chain collision. 

The rest of the paper is described as follows. In 

section 2 we present the DSRC protocol. We present 

a comparative study of VANET routing protocols in 

section 3. We finally conclude in section 4 by 

showing that AMBA is better than other protocols.   

 

2. Dedicated Short Range 

Communication Protocol 
 

Dedicated Short Range Communication 

Protocol [5] is a dedicated routing protocol for 

VANET is developed to help the drivers to travel 

safely in the road by preventing road accidents. For 

DSRC applications, 75 MHz of spectrum in the 5.9 

GHz frequency band has been allocated. Out of the 

75 MHz spectrum, 5 MHz is reserved as the guard 

band and seven 10-MHz channels are defined. The 

spectrum is configured into 1 control channel (CCH) 

and 6 service channels (SCHs). The CCH is used to 

carry high-priority short messages [2], and the other 

messages are the SCHs. DSRC is one of the most 

effective means to deliver rapidly changing 

information to all the nearby vehicles. Traffic 

information is enhanced by using DSRC to collect 

vehicle link times and deliver this local traffic 

information back to all the participating vehicles. The 

goal of DSRC is to enable the driver of a vehicle to 

receive information about their surrounding 

environment. 

 

2.1. Medium Access Control 

 
The aim of Medium access control [12] is to 

prevent conflicts by ensuring that objects or users can 

only reach physical media if they have current access 

rights (i.e) to arbitrate the access to the shared 

medium, which in this case is the wireless channel. If 

no method is used to coordinate the transmission of 

data, than a large number of collisions would occur 

and the data sent would be lost. The ideal scenario is 

a MAC that prevents nodes within transmission range 

of each other from transmitting at the same time and 

no collision occur. MAC [7] mechanisms could be 

categorized as contention-based and contention-free. 

Contention-based approaches rely on carrier sensing, 

back-offs and retry schemes, while contention-free 

approaches rely on time division multiple access and 

synchronization schemes. Contention-based MAC 

method could also suffer from unbounded access 

delays. Contention-free MAC methods have the 

advantages that a QoS can be guaranteed and the 

performance is better under increased loads. They 

require more coordination to perform allocation, 

especially when the network configuration changes 

rapidly and portions need to be allocated and re-

allocated frequently. It is widely accepted that 

contention-free MAC schemes exhibit better channel 

utilization. 

2.2. Carrier Sense Multiple Access/Collision 

Avoidance 

  CSMA/CA is a Media Access Control 

(MAC) protocol that defines how network devices 

respond when two devices attempt to use a data 

channel simultaneously and encounter a data 

collision. The CSMA/CA rules define how long the 

device should wait if a collision occurs.  When the 

medium becomes idle, the data node next in line is 

able to transmit data. The data node next in line waits 

for the medium to be idle again and then transmits its 

data. After each data node transmits data, the 

transmission order is updated to reflect what data 

nodes have already transmitted, moving each data 

node through the queue. Hidden Terminal Problem 

occurs when a node is visible from a wireless access 

point (AP), but not from other nodes communicating 

with that AP. This leads to difficulties in media 

access control. CSMA/CA can optionally be 

supplemented by the exchange of a Request to Send 

(RTS) packet sent by the sender S, and a Clear to 

Send (CTS) packet sent by the intended receiver R. 

This alerts all nodes within range of the sender, 

receiver or both, not to transmit during the duration 

of the main transmission. This is known as the IEEE 

802.11 RTS/CTS exchange. Implementation of 

RTS/CTS helps to partially solve the hidden node 

problem that is often found in wireless networking. 

3. Comparative Study of VANET Routing 

Protocols 
 

3.1 Adaptive and Mobility Based Algorithm 
AMBA [1] is used for enhancing reliability 

of DSRC control channel to transmit safety related 

messages in vehicular ad hoc network. In some cases, 

due to the large number of vehicles, the message 

could be propagated to all recipients in a multi hop 

fashion which may increase the time the message 

could spend on the MAC layer before it can be 

delivered without collisions. When a vehicle 

encounters an emergency situation such as an 

accident, lane change or slowing down below a 
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certain threshold speed is analyzed. The vehicle that 

is involved in an emergency situation will send an 

emergency packet to all vehicles behind it who will 

select another vehicle as a relay node to rebroadcast 

the message to its neighbors. The emergency 

message continues to propagate until it reaches a 

certain distance D defined within the message itself. 

The vehicle uses the high priority access class (AC3) 

to send the emergency message after sensing an idle 

channel for an AIFSN. In order to increase the 

success packet reception, vehicles have to change 

their sending rate, communication range, carrier 

sense range (LCS) and minimum contention window 

size. When the vehicle density increase ,the effective 

range and success rate will decrease. At the same 

time the status packet delay will increase resulting in 

decreasing the system reliability. Increasing the 

carrier sense range will increase the contention region 

and decrease the hidden terminal region.  

 

3.2. IEEE 802.11e EDCA  
 

IEEE 802.11e EDCA [13] mechanism is 

used for prioritized access of safety messages over 

non-safety messages. This mechanism not only 

reduces the channel access time but also improves 

reception rates. In this scenario the probability of 

reception is measured using a two way ground model 

and the Nakagami model.  Using a two way ground 

model large gains were achieved in the reception 

rates of emergency messages. Using the Nakagami 

model [13] the reception rates were much worse. 

Multi hop relaying and retransmission strategies are 

used to increase the reception rate of emergency 

messages. More realistic radio models are need for 

the simulation of wireless ad hoc networks. Topology 

control mechanisms need to be created for non 

deterministic models, such as varying the power level 

of a node. More insight into why the results were 

much worse with nondeterministic model are needed, 

such as determining if radio power fluctuation or 

node mobility were the main contributor to the poor 

results.  

 

3.3. D-FPAV 
 

Distributed Fair Power Adjustment for 

Vehicular environments (D-FPAV) [8] is used to 

control the load of status messages on the channel. D-

FPAV provides Emergency Message Dissemination 

for Vehicular environments (EMDV) for fast and 

effective multi hop dissemination. Therefore, there is 

an improvement in probability of successful 

reception rate.  

 

 

3.4. IEEE 802.11p/WAVE 
 

  IEEE 802.11p/WAVE [11] is used to get 

acknowledgement and retransmission of broadcast 

data in case of failure. This model is used to 

broadcast traffic prioritization on the CCH of an 

802.11p/WAVE vehicular network with the aim of 

understanding the potentialities and limits of this 

timely technology. The focus has been on periodic 

broadcast messages, like beacons and WSAs, which 

are expected to be frequently and massively 

transmitted in a vehicular network under normal 

operating conditions, unlike event-based safety-

critical messages that are transmitted only in the case 

of an emergency. There is no reliability in 

transmitting packets.   

 

 

3.5. OLSR 
 

Frequent topology changes and network 

fragmentations are generated due to limited coverage 

of Wi-Fi and high mobility. For these reasons that 

there is no central manager, routing packets through 

the network is a challenging task. OLSR [3] is a well-

known mobile ad hoc network routing protocol to 

find optimal configurations automatically. The 

performance of the network under automatically 

optimized OLSR [4] is accurately defined. The 

disadvantage of this model is it works only under 

larger urban and highway VANET instances. 

 

3.6.TraCI 
 

TraCI [9] is the interface for interlinking 

road traffic and network simulators. This kind of 

interlinking of two simulators is required to perform 

realistic evaluation of VANET applications. This 

method allows us to control the behavior of vehicles 

during simulation runtime. The basic control 

commands for the road traffic simulation is generated 

and have implemented this commands as interfaces 

for that two open source simulators SUMO [14] and 

ns2 developed by different research communities. 

Using the TraCI interface one can even evaluate 

complex VANET scenarios, such as accidents or 

simulating hazardous road conditions (e.g., by 

modifying the speed of vehicles which have directly 

‘witnessed’ such conditions). The disadvantage of 

this model is TraCI not supported for all road traffic 

simulators. 
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Comparative Table 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table1-Performance Analysis of Algorithms 
 

 

4. Conclusion 
 

Routing is an important component in vehicle-to-

vehicle (V2V) and infrastructure-to-vehicle (I2V) 

communication. This paper discusses various 

algorithms of VANET for designing an efficient 

routing protocol. When compared to OPERA, D-

FPAV, WAVE, EDCA Algorithms, AMBA 

algorithm is an efficient algorithm to implement 

VANET, By this AMBA algorithm, vehicles are able 

to calculate the vehicle density approximately  and 

change their transmission parameters based on their 

current average speed to enhance VANETs’ 

performance.  
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