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Abstract— Vehicular Ad hoc Network (VANET), a sort of 

versatile specially appointed systems (MANETs), is a decent 

approach for the Intelligent Transportation System (ITS). The 

Model of routing protocols in VANETs is essential and 

fundamental issue for help the brilliant ITS. It is an issue to 

guarantee dependable, persistent and consistent 

correspondence within the sight of speeding vehicles. This 

paper gives a concise diagram of various routing calculations 

in VANET alongside significant groupings and audit of the 

current routing protocols for VANETs and order them into a 

chain of importance relies upon real attributes, for example, 

arrange design, applications bolstered, and routing 

techniques, sending systems, versatility models and nature of 

administration measurements. Protocols having a place with 

unicast, multicast, Geocast and communicate classes are 

examined. It is watched that convey and-forward is the new 

and key thought for outlining all routing protocols in 

VANETs. By some inside and outside elements like hubs 

portability, street topology and so on we can do 

understanding of routing protocols. 
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I. INTRODUCTION 

Vehicular Ad hoc Networks (VANETs) are uncommon sort 

of Mobile Ad Hoc Networks (MANETs) that are framed 

between moving vehicles on an as-required premise. VANET 

is a developing innovation, which empowers an extensive 

variety of utilizations, including road wellbeing, traveller 

accommodation; infotainment and intelligent transportation 

[2]. VANETs empower robotized interstate applications, 

where the vehicles can voyage without the assistance of their 

drivers, despite the fact that such applications have not yet 

turned out to be practical [3]. In VANET every vehicle goes 

about as a switch to trade information between hubs in the 

network. It is intended for vehicle-to-vehicle (V2V) and 

framework to-vehicle (IVC) communication [1]. The fast 

development of the expanded number of vehicles are 

furnished with wireless handsets to speak with different 

vehicles to frame a unique class of wireless networks, known 

as vehicular specially appointed networks or VANETs. 

VANETs are in a general sense diverse to MANETs, for 

example, the exceptional portability example and quick 

changed topology. The key separation causes the current 

routing protocol on MANETs can't be specifically connected 

to VANETs.  

II. APPLICATIONS OF VANETS 

As specified in [4] and [5], VANETs should bolster electronic 

toll gathering, Internet get to, assemble communications, 

roadside benefit discoverer life-basic security applications, 

wellbeing cautioning applications and so forth. The RSU 

(Road side unit) can be dealt with as a get to point or switch 

or even a support point which can store information and give 

information when required [6]. Vehicles on RSU transfer and 

download every one of the information.  

There are some trying issues identified with single 

and segregated car vehicle and its subsystems, yet the 

exploration community is likewise investigating the “10,000 

foot view” of intelligent road transportation-the system, or 

system of systems, comprising of numerous vehicles and their 

drivers collaborating on roads [7]. Two related subjects are 

incorporated into this vision: 

A. Vehicle-to-infrastructure (V2I) interaction 

In V2I, all worldwide and neighborhood data on activity is 

synchronized by a framework and road condition and after 

that recommending or forcing certain practices on a gathering 

of vehicles. One case is slope metering, as of now broadly 

utilized, which requires restricted sensors and actuators. In a 

more modern situation, the speeds and increasing velocities 

of vehicles and entomb vehicle separations would be 

proposed by the framework on the premise of activity 

conditions, with the objective of streamlining general 

outflows, fuel utilization, and movement speeds. 

Recommendations to vehicles could be broadcast to drivers 

by means of road showcases or straightforwardly to vehicles 

through wireless associations.  Fig.1 shows the Road Side 

Unit and V2I, V2V communication. 

 
Fig. 1: Convergence of Secure VANET 

B. Vehicle-to-vehicle (V2V) interaction 

V2V is having decentralized structure which is hard to keep 

up and arranging the association amongst vehicles and 

perhaps creating coordinated efforts among them. At this 

level, data is traded and choices are made on a "nearby" 

premise. In V2V, when all vehicles or roadside stations are in 

radio communication extend, they interface consequently and 

build up an impromptu network empowering the sharing of 

position, speed, and bearing information. Each vehicle is 

likewise a switch and permits sending messages over multi-

jump to more far off vehicles and roadside stations. The 

routing calculation depends on the area of the vehicles and 
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can deal with quick changes of the network topology. Control 

innovation becomes an integral factor at neighborhood and 

higher layers of the engineering. 

III. TYPES OF ROUTING PROTOCOLS 

There are four types of Routing Protocols, which are 

discussed below:  

 
Fig. 2: Classification of Protocols 

A. Unicast 

The fundamental objective of unicast routing in VANETs is 

to transmit information from a solitary source to a solitary 

goal by means of wireless multi-jump transmission or convey 

and-forward systems. In wireless multi-bounce transmission 

method likewise called multi-jump sending, the middle of the 

road vehicles in a routing way should hand-off information at 

the earliest opportunity from source to goal. In convey and-

forward system, information is conveyed by source vehicle 

information to the extent that this would be possible to 

decrease the quantity of information bundles. In wireless 

multi-bounce transmission procedure conveyance delay-time 

is typically shorter than fetched via convey and-forward 

strategy. Delay-bounded routing protocol attempts to 

maintain a low level of channel utilization within the 

constrained delivery delay-time. Unicast routing protocols 

are further classified into topology based, position based, 

cluster based and hybrid protocols. [8] 

1) Topology based Routing Protocols 

Topology based protocols utilize the global information about 

the network topology and the information about the 

communication links for making routing decisions. These 

protocols use either proactive or reactive approaches for 

routing [9]. Proactive approaches maintain the topology 

information about all the nodes irrespective of the fact that 

whether they are presently participating in the 

communication or not. These methods discover network 

topology information through periodic control packets and 

operate independent of current communication needs and 

network conditions. This increases overhead of joining new 

nodes into the network and consumes the network resources 

for control messages. Whereas, reactive protocols determine 

the routing information for a destination on-demand, only 

when it is needed for current communication. Reactive 

routing is categorized either as source routing or hop-by-hop 

routing. In source routing complete route information from 

source to destination is included in data packets, whereas in 

hop-by-hop routing only the next hop address and the 

destination address are provided. Hop-by-hop routing is 

better in context of overall packet delivery ratio and end-to-

end delay than source routing and hence it is adopted by most 

of the routing protocols. Examples of proactive protocols are 

Fisheye State Routing (FSR) [12], Destination-Sequenced 

Distance-Vector (DSDV) [12] and Optimized Link State 

Routing (OLSR) [14]. These protocols maintain a next hop 

table, which is exchanged among the neighbors. Reactive 

protocols such as Ad hoc On Demand distance Vector 

(AODV) and Dynamic Source Routing (DSR) have been 

considered efficient for multi-hop wireless ad hoc networks 

[15, 16].AODV is a reactive routing protocol, which supports 

both unicast and multicast routing. It uses a destination 

sequence number, which makes it different from other on-

demand routing protocols. 

Due to high mobility factor of VANET there is 

frequent network partitioning and need of re-computation of 

the topology information [10], scaling problem persists in 

topology based protocols in the field of VANETs because 

discovery of routes becomes quite difficult in case of moving 

vehicles. 

2) Position based Routing Protocols  

In this type of protocol, geographic positions of the vehicles 

are taken into considerations. To get the position of the 

destination only location services are required. In position 

based protocols, the packet is sent without any knowledge of 

digital map to the one-hop neighbor, which is the closest to 

the position of the destination. Every node continuously sends 

beacon packets with their position information and other node 

identification parameters. Position based protocols are 

suitable for VANETs since they offer higher delivery ratio 

than topology based routing protocols in a highly mobile 

environment [11]. They provide minimum delay in 

establishing the route and achieve good scalability. However, 

privacy is compromised since navigation information is 

disclosed on the network. A wide range of forwarding 

mechanisms have been used by position based routing 

protocols viz. greedy forwarding, trajectory based 

forwarding, opportunistic forwarding, contention based 

forwarding and hybrid forwarding. Position based 

approaches are further classified into non-delay tolerant 

network and delay tolerant network. 

B. Multicast/Geocast Routing Protocols 

This protocol is used to distribute messages from single 

source to multiple recipients. Multicast is defined by sending 

a message form a source to multicast address, which is then 

distributed to multiple recipients. A routing protocol which 

uses location based multicast routing is called Geocast 

routing. Geocast routing protocol is used to send a message 

from a source to multiple destinations within a specified 

geographical region called a Zone of Relevance (ZOR). 

Vehicles are located in each ZOR which receives a geo cast 

packet and forward it to a specific geographic region. A Zone 

called Zone of Forwarding (ZOF) is defined in Geocast 

routing to control overhead and congestion problem due to 

flooding of packets. 

1) Topology based Approaches 

In this approach we select forwarding nodes on the basis of 

the network topology information, which can be either 

multicast mesh or multicast tree. A multicast group is not 

constrained by a particular location; a group of members can 

be defined by unique and logical group identification such as 

class-D IP address. Robust Vehicular Routing (ROVER) [25] 

is a topology based approach which is reliable multicast 

protocol. In this protocol data packets are unicasted and 

control packets are broadcasted. Aim of this protocol is to 

send a message to all other vehicles within a specified ZOR. 

If vehicle is within the ZOR then it accepts the message. This 

protocol creates lot of redundant messages in the network, 

which leads to congestion and delay in data transfer.  
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2) Location based Approach 

In Location based approach we select forwarding nodes on 

the basis of location, information such as the position of 

sending/receiving nodes, the position of neighboring nodes, 

and the coordinates of a multicast region. Since forwarding 

nodes are selected during distribution of each multicast 

packet, there is no requirement to maintain multicast trees and 

hence less overhead. These protocols are divided into two 

approaches: approaches with location-independent and 

approaches with location-dependent. Inter-Vehicles Geocast 

protocol (IVG) [26] is developed for disseminating safety 

messages to vehicles on highways. The multicast group is 

describing forcefully using vehicles within the risk area, 

which is determined by the driving direction and position of 

vehicles. This group is describing temporarily and 

dynamically by the location, speed, and driving direction of 

vehicles. This protocol work on timer based mechanism for 

transmission of messages and periodic broadcasts are used to 

overcome network fragmentation for delivering messages to 

the multicast members. The rebroadcast period is calculated 

based on the maximum speed of vehicles. Besides, IVG 

protocol reduces the number of hops by using the deferring 

time. A vehicle, which is far from the source node, has less 

deferring time to rebroadcast. 

GvGrid [27], a QoS routing protocol for VANETs is 

an on-demand, position based protocol. GvGrid partitions 

maps into equal-sized grid squares where a node selects the 

next hop node from its neighboring grids. It uses neighbor 

selection algorithm and route selection algorithm to select a 

route consisting of vehicles which are likely to move at 

similar speeds and in similar direction. GvGrid implements 

an efficient route recovery algorithm which does not 

construct a new route altogether but identify the new nodes 

that complement the missing nodes and recovers a high 

quality route quickly. GvGrid provides longer lifetime for 

route and improved packet delivery ratio as compared to 

GPCR [27]. Distributed Robust Geocast (DRG) [28] routing 

protocol improves the reliability of message forwarding by 

defining the ZOF, which surrounds the region of interest 

(ROI). Vehicles in the ZOF region forward the message to 

other vehicles in the ROI. It uses distance based back-off 

mechanism for directed and restricted flooding and 

overcomes network fragmentation problem by scheduled 

retransmission. Geographical based routing protocols such as 

Greedy-Face-Greedy (GFG) and Greedy Other Adaptive 

Face Routing (GOAFR) also have been developed to provide 

scalable communication in VANETs. 

C. Broadcast Routing Protocols 

This is the most frequently used routing protocol in VANETs, 

especially in safety related applications. The limited channel 

capacity causes channel congestion that reduces 

communication reliability. Broadcast protocol is suitable 

only for small number of nodes in the network. As the density 

of nodes increases, there is an exponential increase in 

message transmission, which results in higher bandwidth 

consumption. The broadcast routing protocols are classified 

into traffic based, area based, cluster based and probability 

based routing protocols. 

1) Traffic based Broadcast Routing Protocols   

In traffic based broadcast routing calculation, a source hub 

broadcasts a parcel to every one of its neighbors and each of 

those neighbors, thus, re-broadcast the bundle precisely one 

time. This procedure proceeds until the point when all the 

reachable network hubs have gotten the bundle. The 

Distributed Vehicular broadcast protocol (DV-CAST) [17] 

utilizes nearby one-jump neighbor topology to settle on 

routing choices. The protocol adjusts the back-off timer based 

on the local traffic density, and computes connectivity in 

forward and opposite direction with regular messages. This 

protocol divides the driving environment into three types of 

regions depending on the local connectivity as well-

connected, sparsely connected and totally disconnected 

neighborhood. In well-connected network, it applies any one 

of the broadcast suppression schemes using probability: 

weighted p-persistence or slotted 1-persistence or p-

persistence [17].In sparsely connected neighborhood after 

receiving the broadcast message, vehicles immediately 

rebroadcast it to vehicles moving in the same direction. In 

fully disconnected neighborhood vehicles are used to store 

the message until another vehicle enters into transmission 

range, otherwise if the time expires it will discard the packet. 

DV-CAST addresses how to deal with extreme situations 

such as dense traffic conditions during rush hours and sparse 

traffic during certain hours of the day. 

2) Area based Broadcast Routing Protocols 

In this coverage area need to adjust the rebroadcast region 

within the specified geographical area. In this concept, all 

vehicles receive multiple packets which may contain 

overlapping information. Scrutinizing these messages 

provides additional coverage area. The node that is far away 

from the source is preferred for re-broadcast to widen the 

coverage area.  

a) Distance and Hop based Routing Protocols 

In distance and hop based methods, messages are broadcast 

to neighbor by knowing their distances and hop count from 

the transmitting node. The distance between the source and 

destination is the standard to decide either to re-broadcast to 

destination or to drop the message. Fast Broadcast (FB), is 

distance based routing protocol, minimizes forwarding hops 

during sending of messages. It perform in two phases that is 

estimation phase, in which the transmission range is adjusted 

using heart beat messages to detect backward nodes and 

another is broadcast phase, higher priority is assigning to the 

message which is transmitted to the vehicles that are far away 

from the source node. Cut-Through Rebroadcasting (CTR) 

provide higher priority tore-broadcast alarm messages to far 

vehicles which are in the transmission range but operates in a 

multi-channel environment [18]. Optimized Dissemination of 

Alarm Message (ODAM) has a different time to broadcast 

messages, which is calculated based on the distance between 

source node and receiver node. 

b) Location Based Routing Protocols 

In this messages are transmitted depend on the geographic 

area of the vehicles. Every node adds its own location in the 

header of the message, which is used by the receiving node to 

compute the additional coverage area to re-broadcast. The 

problem with this concept is the cost of computing additional 

coverage areas. Location Based Broadcast (LBB) [20] 

protocol is designed to fulfill the communication 

requirements of highway safety applications. In Location 

Based Broadcast, sender transmits messages to all receivers 

in its communication range. It is the receiver's responsibility 

to determine the relevance of message and provide proper 
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response. The decision is done on the basis of relative 

position of the sender (in front, behind, left lane etc.), the 

purpose of the message (brake warning, lane change warning, 

accident reporting, congestion prediction, etc.) and the 

highway traffic condition. Urban Multi-Hop Broadcast 

Protocol (UMB) [21] and Ad hoc Multi-hop Broadcast 

(AMB) [22] are designed especially for multi-hop broadcast 

in urban scenarios addressing broadcast storm problem, 

hidden node problem and reliability issues. Each node during 

broadcasting, selects the far node to forward the message. 

UMB protocol efficiently transmits packets with high 

delivery ratio using repeaters installed at junctions. 

D. Cluster based Routing Protocols 

In cluster based protocols, broadcast messages to a group of 

vehicles, for example, to a fleet of vehicles with common 

paths. It control packet overhead by eliminating exchange of 

extra hello packets for message transfer between different 

clusters and simplifies cluster maintenance. Upon receiving a 

new re-broadcast message, EAEP uses transmission count 

from front nodes and back nodes in a given period of time to 

compute the probability for making decision whether nodes 

will re-broadcast the message or not. 

IV. CONCLUSION 

All above mentioned routing protocol for VANETs perform 

according to their own way respectively and that performance 

depends drastically on the movement of nodes, vehicular 

density and several external factors such as driving 

environment. It also depends on the use of appropriate 

mobility model and propagation model. Design of efficient 

routing protocols for VANET is one of the major challenges 

to be addressed in order to leverage the benefits of the 

VANET technology to day -to-day life. In this paper, we 

reviewed some routing protocols and categorized them 

concisely in the form of a taxonomy based on key attributes.  

A. Future Scope 

The routing protocols discussed in the paper can be 

implemented on any simulator and their performance can be 

evaluated by comparing with each other.  
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