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 In recent days the communication technologies can be implemented in various types of 

networks in different networks. Vehicular Adhoc networks plays same role as mobile 
Adhoc network in which vehicles can be considered as mobile nodes. In VANET, the 

vehicle usually communicates within each other and also to the road side units. 

Thereby, it has dynamic topology, constrained mobility and large as well as variable 
network size. All these above specified characteristics are needed for efficient VANET 

routing protocols in order to robust with different VANET environments. The aim of 

this survey is to confer an overview of VANET and the different routing protocols used 
in VANET. 
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INTRODUCTION 

 

 Vehicular Ad-hoc network (VANET) is required to create the mobile network by using car as mobile nodes. 

The major goal of VANET is to afford safety and comfort for passengers and drivers. Vehicle information can 

be viewed as electronic maps via the internet. A special type of electronic device can be placed in each vehicle 

for locating the information. Vehicular Ad-hoc network is a special form of Mobile Ad-hoc network (MANET) 

in which the communication is generally established between vehicle to vehicle and vehicle to roadside wireless 

communication network. Also, it is autonomous and a self-organizing wireless communication network, where 

the each node in VANET portray themselves as servers and clients for the purpose of exchanging and sharing 

information. The major issue of the VANET is security. To provide secure communication between RSU and 

users (vehicle), cryptographic techniques can be used (Avdhesh Kumar Sharma, 2013).  

 The vehicular Ad-hoc networks lacks in offering fixed network due to their vehicle movement frequently 

changing their position. It provides the common platform to facilitate the Intervehicular Communication and its 

role is to enhance the safety and efficiency of transportation systems. Here, the communication is enabled on 

board information equipment. Intervehicular communication enables the service of exchange and distribution of 

data. VANET has high computational power and high transmission rate compared to MANET. The application 

of VANET can be classified into safety and efficiency. The main issue of VANET is security and efficient 

routing. The security of VANET can be overcome by using the cryptographic techniques. The aim of routing 

protocol is to provide the optimal path and to minimize the traffic congestion (Avdhesh Kumar Sharma, 2013).  

 

Inter vehicle communication: 

 In vehicle to vehicle communication, the vehicles are communicating to each other and the information is 

transferred to another vehicle. The Ad-hoc networks can be established by cars and such networks can resolves 

blind spots, avoid accidents. The vehicle can communicate without using the Road side units. The information is 

gathered by using the sensors in the vehicle and passes the information to another vehicle (Bijan Paul, 2011). 

 

Vehicle to roadside communication: 

 It provides solution for long range Vehicular networks and it makes use of existing network infrastructure 

like wireless access points. In general, the road side unit is connected to the internet and gets the information 

from server and passes the information to the vehicle (Bijan Paul, 2011). 
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Inter road side communicaation: 

 This communication is also referred as hybrid vehicle to road side communication system. In one RSU 

information can be transferred in xml language and received the information in another RSU the infrastructure 

can change the information in its own understandable format (Bijan Paul, 2011). 

 

 
 

Fig. 1.1: Architecture of a VANET. 

  

Challenges of vanet: 

 The VANET has various challenges to support the road side applications. 

 

Network Management:  

 Owing to high mobility, the network topology and channel condition can change rapidly. As a result, 

various structures like tree cannot be set up and maintained as rapidly as the topology of the network changes 

(Mahmoud HashemEiza, 2013).  

 

Congestion and collision Control:  

 The unbounded network size also creates a new hurdle. The traffic load is at most low in rural areas and 

night in urban areas. Because of this, the network partition occurs frequent especially in rush hours. Therefore, it 

results in high traffic load in network congestion and collision in the network (Mahmoud HashemEiza, 2013).  

 

Environmental Impact:  

 VANET utilizes the electromagnetic waves for communication. But, these waves are affected by the 

environment. In order to deploy the VANET, environmental impact must also be considered (Marwa Altayeb 

and Imad Mahgoub, 2013).  

 

MAC Design:  

 VANET generally uses shared medium to communicate where MAC design is the key issue considered 

here. Many approaches have been defined like TDMA, SDMA, and CSMA. IEEE 802.11 adopted the CSMA 

based Mac for VANET (Marwa Altayeb and Imad Mahgoub, 2013).  

 

Security:  

 VANET provides the road safety applications that are life critical, therefore security of these messages 

 must be satisfied (Marwa Altayeb and Imad Mahgoub, 2013). 

 

Routing protocols in vanet: 

 VANET is a special type of Ad-hoc networks, commonly used in Ad-hoc routing protocols initially 

implemented for MANET which has been tested and evaluated for various purposes in a VANET environment. 

Fig. 1.2 shows what all the routing protocols present in the VANET are (Namboodiri, 2007). 

 VANET Routing Protocol classified into two types 

1. Topology Based Routing Protocols 

2. Position Based Routing Protocols  
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Fig. 1.2: Classification of Routing Protocols. 

 

Topology based routing protocol: 

 Routing Protocols are used to transfer the data in the Vehicular Ad-hoc networks. Efficient protocols make 

dynamic routing decision. One of the routing protocols in the VANET is Topology Based Routing Protocols. 

The Topology Based Routing Protocol is classified into three types (Namboodiri, 2007) 

1. Reactive Topology Based Routing Protocols 

2 .Proactive Topology Based Routing Protocols 

3. Hybrid Topology Based Routing Protocols 

 

Reactive Topology Based Routing Protocols: 

 Reactive routing protocols is to implement the route determination on a demand basis, thereby minimizing 

the heavy burden on the network when only a subset of available routes in use at any time. Communication 

among various vehicles uses only a limited number of routes and these routing protocols can be used for the 

application purpose. Some of the Reactive Topology Based Routing Protocols are (Namboodiri, 2007) 

1. Dynamic Source Routing 

2. Ad-hoc on Demand Distance Vector (AODV) 

3. Temporally Ordered Routing Algorithm (TORA) 

 

Dynamic Source Routing (DSR): 

 It is used for source routing where the source nodes are represented in a data packet and the sequence of the 

intermediate nodes is represented on the routing path. The source node traversed along the intermediate node. 

The destination receives the entire path of a query packet and usually responds to a source node. The source 

node can establish the path between the destinations. In case, allowing the multiple routes that reply from 

destination, the source node receives the packet and store. There are two major differences between AODV and 

DSR. In AODV the data packets carries the destination address and in DSR it carries the full routing 

information (Rakesh Kumar, 2012).  

 

Ad-hoc on Demand Distance Vector (AODV): 

 In AODV routing protocol receiver broadcast query (RREQ) nodes records the address of the node sending 

the query in their respective routing table. This procedure is known as backward learning. At each stop of the 

path the node record in its previous hop, it establishes the forward path from the source. A link failure will be 

reported recursively to the source and in turn it gets triggered by which another query response procedure is 

instigated to find a new route (Rakesh Kumar, 2012). 

 

Temporally Ordered Routing Algorithm (TORA): 

 It belongs to link reversal routing. A directed acyclic graph is built which directs the flow of packets and 

ensures its reachability to all the other nodes. A node usually constructs the directed graph by broadcasting the 

query packets and has a downward link to broadcast the reply packet, otherwise it simply drop the packet. A 

node receiving a reply packet, will update the height only when the height of the replied packet is minimum of 

other reply packets [6]. 

 

Hybrid Topology Based Routing Protocols: 

 A proactive routing protocol allows a network to use the routing table for a single node and to store the 

route information for all nodes. Each entry in the table contains the next hop node used in the path to the 

destination. The table must be updated frequently to reflect the network topology changes and should broadcast 
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periodically to the neighbor nodes. The Hybrid Topology Based Routing Protocols is classified into three types 

(Sheral iZeadally) 

1. Destination Sequenced Distance Vector  

2. Optimized Link State Routing Protocol (OLSR) 

3. Fisheye State Routing (FSR) 

 

Destination Sequenced Distance Vector: 

 It solves the major problem that is mainly associated with the Distance Vector routing of wired networks. 

This protocol also defines destination sequence number that is stamped to the destination. It requires the mobile 

station to each of its as well as its current neighbors has its own routing table. DSDV also guarantees loop free 

paths to each destination. The routing table can update the table in two methods either in full dumps or 

incremented phase. In full dump sending the routing table to the neighbors and in incremented phase it spans 

many packets, as a result it updates only those specified entries in the table (Taleb, 2006). 

 

Optimized Link State Routing Protocol (OLSR): 

 OLSR implements the link state strategy and has a routing table that contains information about all possible 

routes to network nodes. When the network topology changes, each node must send its updated information to 

selective nodes so that it transmits this information to its other selective nodes. It causes the network congestion 

because to control frequent packets that is sent to handle topology (Taleb, 2006). 

 

Fisheye State Routing (FSR): 

 FSR is also called as a table driven routing protocol where the information of every node is collected from 

the neighboring nodes. Routing table entries for a given destination can preferably updates the neighbors that are 

having low frequency as the distance to destination increases (Taleb, 2006). 

 

Position based routing protocol: 

 Position based or geographic based routing protocol depends on the positional information in the routing 

process in which source can send a packet to the destination using the geographic position rather than using the 

network address. When the source needs to send a packet, it usually stores the position of the destination in the 

packet header which will forward the packet to the destination. Some of the Position based routing protocols are 

(Yanmin Zhu1, 2013) 

1. Motion Vector Routing Algorithm (MOVE) 

2. Geographic Source Routing (GSR)  

 

Motion Vector Routing Algorithm (MOVE): 

 It is designed for light networks and mainly used for road side vehicle communication. In this protocol each 

node regularly broadcasts a HELLO message and another node reply a RESPONSE message. The node can 

estimate the shortest path to the destination. MOVE protocol uses less memory size when compared to Non 

DTN positions based routing it also transmits higher data in light environments (Yanmin Zhu1, 2013). 

 

Geographic Source Routing (GSR): 

 GSR used in MANET, its greedy forwarding of messages towards the destination. It is almost evident that 

there are no nodes in the direction of destination, and then GPSR utilize a recovery strategy of a perimeter 

mode. The perimeter mode has two components distribution planarization algorithm that makes the local 

conversion and online routing algorithm that operates on planar graphs (Yanmin Zhu1, 2013).  

 

Comparison of Routing Protocols: 

 Table1.Refers the comparison of the routing protocols in VANET. The different parameter has been taken 

for the comparison. The parameters are Forwarding Strategy, Routine Maintenance, Recovery Strategy, 

Infrastructure requirements, Digital Map and Number of retransmissions. These are the parameters considered 

and compared with Position based routing protocols, and Topology Based Position Protocol .It will illustrate the 

pros and cons of the Routing protocols in VANET (Yun-Wei Lin, 2010). 

 
Table 1: Comparisons of Routing Protocols. 

Protocols Forwarding 
strategy 

Routine 
maintenance 

Recovery 
strategy 

Infrastructure 
requirements 

Digital 
map 

Control 
packet 

overhead 

No. of 
retransmission 

DSDV Multihop Proactive Multihop No No High Less 

OLSR Multihop Proactive Multihop No No High Less 

FSR Multihop Proactive Multihop No No High Less 

AODV Multihop Reactive Store and 

forward 

No No Low Less 
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TORA Multihop Reactive Store and 

forward 

No No Low Less 

DSR Multihop Reactive Store and 
forward 

No No Low Less 

MOVE Multihop Reactive Store and 

forward 

No Yes Low Less 

GSR Multihop Reactive Store 
forward 

No Yes Moderate Less 

 

Conclusion: 

 This paper presents the Survey on Vehicular Ad-hoc Network and its routing protocols. In this paper the 

overview of VANET, Communication in VANET, Challenges of VANET and routing protocols is VANET are 

discussed. The paper highlights the different topology based routing protocols, and position based routing 

protocols. In short it describes about the VANET and its protocols along with their comparison parameters. The 

comparison shows the pros and cons of the routing protocols. 
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