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Abstract— VANET (Vehicular adhoc network) research 

field is growing very fast. It is a special class of MANET 

which provides communication between vehicles 

intelligently via vehicle to vehicle communication or vehicle 

to roadside communication. Some of the promises of 

VANET are intelligent traffic system, early warning signals 

for vehicles that could minimize road mishaps and provision 

of better in-transit communication. As the performance of 

communication depends on the selection of best route while 

communication & routing of data is done by routing 

protocols. A variety of research has been done on routing 

and several protocols have been proposed with their 

implementation. This paper discusses proactive topology 

based routing protocol & their comparison with other 

routing protocol. 
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I. INTRODUCTION 

As the world is progressing at a very fast speed in almost all 

spheres of life & same is applicable to automobile industry. 

New technologies are used to provide more & more 

facilities to passengers including safety applications. 

VANET is also one of them & is a new emerging 

technology to integrate the capabilities of new generation 

wireless networks to vehicles.It is a self organizing network 

which is a special type of MANET. Ad hoc means for a 

particular purpose or improvised. Without the use of 

infrastructure, communication between mobile nodes takes 

place in mobile Ad hoc networks. That communication 

between mobile nodes may be one hop communication or 

multi hop communication.  

The communication protocols for MANET are 

more complicated than that for traditional networks due to 

the dynamically changing network topology of MANET. In 

a VANET, the major factor is the mobility. As the nodes are 

moved from one location to other, there coverage controller 

is changed very fast. When a mobile node moves outside its 

current cluster, then there is a requirement of some cluster 

selection mechanism so that we can elect the next head for 

that mobile node. This process is called vertical handover. 

Vertical handover is a network node that automatically 

changes its connection type. When a computing device 

could connect to the Internet via two different network 

technologies then it is automatically connected to the 

available network. 

This shuffling from one network to the other is 

called vertical handover or vertical handoff. It enables the 

profiteering of higher bandwidth and lower costs for 

networks like wide local area networks. It also provides 

elongate coverage for cellular networks. When handoff 

takes place then we have to select the base station with the 

help of certain parameters as load value analysis, capacity of 

network etc. 

 

 

Some special features of VANET are: 

 The mobility of vehicles is highly foreseen because 

there are only two moving directions for the 

vehicles on the same road. 

 All communication devices have plenty of electric 

power provided by vehicles. 

 Broadcasting is often used to deliver messages 

instead of unicasting. 

 
Fig. 1: Vanet Scenario 

V2I is based on WIFI or WIMAX while V2V is 

based on Dedicated Short Range Communications 

(DSRC).V2I communication refers to the communication 

between vehicle & roadside unit. It can also be used for 

internet access. 

V2V communication refers to the direct or multi 

hop communication among vehicles in VANET. It is 

efficient & cost effective due to its short range bandwidth 

advantage & adhoc nature. 

II. CHARACTERISTIC 

A. High Dynamic Topology: 

The speed and choice of path defines the dynamic topology 

of VANET. If we assume two vehicles moving away from 

each other with a speed of 60 mph ( 25m/sec) and if the 

transmission range is about 250m, then the link between 

these two vehicles will last for only 5 seconds ( 250m/ 

50ms-1). This defines its highly dynamic topology.  

B. Frequent Disconnected Networks: 

The above feature necessitates that in about every 5 seconds 

or so, the nodes needed another link with nearby vehicle to 

maintain seamless connectivity. But in case of such failure, 

particularly in case of low vehicle density zone, frequent 

disruption of network connectivity will occur.  Such 

problems are at times addressed by road-side deployment of 

relay nodes.  
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C. Mobility Modeling and Prediction: 

The above features for connectivity therefore needed the 

knowledge of node positions and their movements which as 

such is very difficult to predict keeping in view the nature 

and pattern of movement of each vehicle. Nonetheless, a 

mobility model and node prediction based on study of 

predefined roadways model and vehicle speed is of 

paramount importance for effective network design.  

D. Communication Environment: 

The mobility model highly varies from highways to that of 

city environment. The node prediction design and routing 

algorithm also therefore need to adapt for these changes. 

Highway mobility model, which is essentially a one-

dimensional model, is rather simple and easy to predict.  

E. Delay Constraints: 

The safety aspect (such as accidents, brake event) of VANET 

application warrants on time delivery of message to relevant 

nodes. It simply cannot compromise with any hard data delay 

in this regard. Therefore high data rates are not as important 

an issue for VANET as overcoming the issues of hard delay 

constraints. 

F. Interaction with Onboard Sensors: 

This sensor helps in providing node location and their 

movement nature that is used for effective communication 

link and routing purposes. 

G. Battery Power and Storage Capacity: 

In modern vehicles battery power and storage are unlimited. 

Thus it has enough computing power which is unavailable in 

MANET. It is helpful for effective communication and 

making routing decisions.  

III. APPLICATIONS 

The VANET application can be divided into two major 

categories [4]: 

A. Safety: 

Safety applications have the ability to reduce traffic 

accidents and to improve general safety. These can be 

further categorized as safety-critical and safety-related 

applications. In the design of security, it should be made 

sure safety messages which are not forged. 

1) Safety-Critical: 

These are used in the case of hazardous situations (e.g. 

collisions) [5]. It includes the situations where the danger is 

high or danger is imminent [6]. Safety-critical applications 

involve communication between vehicles (V2V) or between 

vehicles and infrastructure/infrastructure and vehicles 

(V2I/I2V). 

2) Safety-Related: 

These include safety applications where the danger is either 

low (curve speed warning) or elevated (work zone warning), 

but still foreseeable [6]. In safety-related applications, the 

latency requirements are not as stringent as in the case of 

safety-critical ones. Safety-related applications can be V2V 

or V2I/I2V. 

B. Non-Safety: 

These are applications that provide traffic information and 

enhance driving comfort. Non-safety applications mostly 

involve a V2I or I2V communication [4] [5]. These services 

access the channels in the communication system, except the 

control channel. They access the channel in a low priority 

mode compared to safety applications. 

IV. ROUTING PROTOCOL IN VANET 

Routing is the process of selecting best paths in a network 

along which we can send our message. It is the process of 

sending a message from source to its destination. In network 

it is performed by router. It is the key feature of internet. 

Each intermediary device performs routing by passing along 

the message to next node over network. Routing tables are 

used to analyze the best path two major categories of routing 

protocols are topology based and position based [7]. 

The routing protocols are categorized into five Categories 

which are as [1]: 

 Topology based 

 Position based 

 Broadcast  

 Cluster based 

 Geo cast based. 

A. Topology based Routing Protocols: 

For packet forwarding in topology based routing protocol, 

links information that exist in the network is used to perform 

packet forwarding from source to destination. It is further 

divided into two classes as: 

1) Proactive Routing Protocols: 

In this type of routing all the necessary information for 

routing is maintained in background irrespective of 

communication requests. Packets are constantly broadcasted 

among nodes to maintain path & then routing table is 

maintained within a node which indicates next hop towards 

destination. 

Advantage of this type of routing is that no route 

discovery is required because the destination route is stored 

in background. Disadvantages of this routing are that it 

provides low latency for real time applications reduction in 

the available bandwidth. The various type of proactive type 

routing protocols are FSR(Fisheye state routing), 

OLSR(Optimized link state routing). 

a) Optimized Link State Routing Protocols (OLSR): 

Optimized Link State Routing Protocols (OLSR) is 

proactive and point-to-point routing protocol based on the 

traditional link-state algorithm. It is using a technique called 

multipoint relaying for optimized message and flooding 

process for route setup or route maintenance. The algorithm 

minimize the number of active relays for covering the 

neighbors and it is called Multi-Point Relays( MPR) [8].  

The protocol introduced for accuracy and stability 

for routing the data in network .Optimized Link State 

Routing protocol (OLSR) has two key concepts, Multipoint 

Relays (MPRS) algorithm and Optimized State is among 

one -hop neighbors and cover two-hop neighbors or sending 

link state information for maintenance of routing. Every 

node receives updates only once and unselected packets 

cannot retransmit updates. The major advantage of this 

protocol is the all routes and destinations are known and 

maintained before the operation. On the other hand, the 

nodes are moving fast, due to calculation of optimal node 

may be impossible in some cases [9]. 
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b) Fisheye State Routing Protocol (FSR): 

Fisheye state routing protocol (FSR) is maintaining a 

topology table for nodes and updating the network 

information to other nodes, which are in network. It is 

reduces the size of update message. It is scalable for large 

networks but the problem is scalability and due to scalability, 

the accuracy is not sufficient and increases the network size 

the routing table. In Fisheye state routing protocol (FSR) the 

target node lies out of scope of source node then route 

discovery fails. 

2) Reactive Routing Protocols: 

It is also known as on demand routing protocol. It only opens 

the routes when it is necessary for a node to communicate 

with each other. It only maintains the routes that are 

currently needed. So it reduces network load. It consist of 

route discovery phase in which the query packets are flooded 

into the network for route discovery & when the rotes found 

then this phase completes. The various type of reactive 

routing protocols are PGB, AODV, DSR etc. 

a) Dynamic Source Routing Protocol (DSR): 

Dynamic Source Routing (DSR) is a similar with AODV it 

forms route on demand and depend on source routing instead 

of table. DSR is beacon-less and does not require periodic 

hello packets. The approach of DSR is flooding the route 

request packets dynamically in network and through 

destination node reply the request and carries the route-

traversed packet in its header. 

B. Position based Routing: 

This type of routing consist of a class of routing algorithms. 

In this protocols the nodes uses the global positioning 

information in order to select the next forwarding hops. The 

packet is sent to the neighbor hop which is closest to 

destination. It is beneficial as no global route is created or 

maintained form source to destination node.  

In Position based greedy v2v protocol, we select the 

farthest node in route of destination. It requires that the 

intermediate node should have the position of itself, position 

of its neighbor & position of destination.The goal of this type 

of protocols is to transmit data from source to destination as 

soon as possible.That is why this type of protocols are also 

known as min delay protocols.Various types are GSR 

(geographic source routing), SAR, CAR (connectivity aware 

routing protocols) etc. 

C. Broadcast Routing: 

Broadcast routing is mainly used for safety applications such 

as for sharing weather, traffic, emergency, road conditions 

among vehicles & delivering advertisements & 

announcements. Broadcasting is used when when message is 

to be sent to the vehicles beyond the transmission range. In 

broadcasting same message is sent to all nodes in network. 

Bandwidth of the network is wasted but it ensures the 

delivery of packets. It is better to use in VANET in case of a 

small number of nodes.various broadcast routing protocols 

are DV-CAST, UMB etc. 

D. Cluster based Routing: 

Cluster based routing is preferred in case of clusters [2]. In 

this case the complete geographical area is divided into 

squares [3]. In the cluster a node is designated as cluster head 

& the head will broadcast the message to all the nodes that 

comes in that cluster. In this case virtual network 

infrastrucure must be created through the clustring of nodes 

to provide scalability. The various cluster based protocols are 

COIN & LORA_CBF. 

E. Geo Cast Routing: 

It is basically a location based multicast routing. Its main aim 

is to deliver the packets within a specified geographical 

region (Zone of relevance ZOR). Vehicles that are outside 

the ZOR are not alerted. It just define a zone in which is 

sends the message in order to reduce overhead & congestion. 

Unicast routing can be used in case of destination zone. The 

various geo cast routing protocols are IVG, DG-CASTOR 

etc. 

Parameters 
Protocols 

OLSR DSR 

Forwarding 

Strategy 
Multi hop Multi hop 

Routing 

Maintenance 
Proactive Reactive 

Scenario Urban Urban 

Recovery 

strategy 
Multi hop 

Store and 

forward 

Infrastructure 

Require-ment 
No No 

Digitalmap No No 

ControlPacket 

overhead 
High Low 

Table 1: Comparison of OLSR with DSR Routing Protocol 

V. CONCLUSION 

This paper presents a state of the art survey on routing 

protocols in vehicular ad hoc network which is a promising 

technology for intelligent transportation system (ITS). In this 

paper the application & characteristic of vehicular ad hoc 

network are presented. By studying different topology based 

routing protocol in VANET. We have seen that further 

performance evaluation is required to verify performance of 

a routing protocol with other routing protocols based on 

various traffic scenarios. Performance of protocols depends a 

lot from the network environment. 
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