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Abstract— In today’s time vehicle to vehicle (V2V) 

communication attracted the researchers as an attractive 

research area of intelligent transport control systems. 

Network formed due to V2V communication forms 

vehicular ad hoc networks called VANET. The basic 

concept in such communication is to encourage the safety 

messages for one to many vehicles via a wireless medium. 

Since transport entities like car, bike, truck, ambulance etc. 

need to exchange messages via creating a temporary 

network using multiple hops. This makes difficulty to select 

efficient routing mechanism due to high mobility of 

vehicles. The delivery of safety messages in such network is 

challenging task since it needs to handle rapidly changing 

network topology. So in this paper, a survey of various 

routing mechanism developed in transport entities for 

Vehicular network is presented and concluded with each 

routing mechanism advantages and limitations. 
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I. INTRODUCTION 

The vehicular ad hoc network (VANET) is a type of 

wireless ad hoc network which set up the idea of nonstop 

varying vehicular movement. Here, the poignant vehicles act 

as nodes. It is an vigorous area of research right now and 

rising type of network intended at humanizing safe driving, 

traffic optimization and some other services through vehicle 

to infrastructure communication (V2I) or vehicle to vehicle 

communication (V2V). It theaters an important part in 

intelligent transportation system (ITS) where each vehicle 

correspond send and receive messages by On Board Unit 

(OBU) and prepared with Event Data Recorder, GPS, 

Trusted component etc. The Roadside Units (RSU) is 

accountable for broadcasting safety messages from time to 

time. 

With up to date advances in the progress of 

Wireless communications protocols and reducing costs of 

hardware needed, along with the automobile industries wish 

to increase road safety and gain viable edge in the market, 

Vehicles are prepared with latest communication hardware, 

GPS etc. hence becoming Computers on Wheels or 

computers networks on wheels [1] But wireless 

communication is itself prone to various attacks, hence the 

safety of VANET cannot be demined. Some malicious 

vehicle may send fake information into the network to gain 

unfair benefit on the road or to cause severe accidents. 

Hence the sender vehicles ought to be authenticated by the 

receiver before taking any battle based on the acknowledged 

safety message. Normally starting point authentication is 

provided by digital signature with the help of certification 

services. In VANET, a Trusted Authority (TA) serves the 

purpose, but it involves vast communication over-head and 

also vehicles have to communicate with TA via RSUs. Now 

RSUs are unchanging infrastructures along the road, which 

at times transmit safety related information, Typically RSUs 

positioned over every 300m to 1km and they transmit at the 

period of every 300ms. Hence placing RSUs along highway 

to give ubiquitous infrastructure is not practicable cost-

effectively for now. Hence vehicle should be able to 

authenticate others with partial help from TA or fixed 

infrastructure.  

II. VEHICULAR NETWORKS ROUTING ARCHITECTURE 

The Vehicular Networks Routing Architecture includes the 

conceptual framework and terminology of routing in 

connectionless network. Following figure 1 shows the 

routing architecture for Vehicular Networks [2]. 

The routing mechanism consists of: 

 A set of routing procedures that permit end systems and 

intermediary systems to collect and distribute the 

information compulsory to decide routes.  

 A routing information base include this information, 

from which routes between end systems can be figured 

i.e. directory information base. The routing information 

base can be reflection of as the combined information of 

whole subsystem regarding the routing applicable 

connectivity among the workings of that subsystem. 

 
Fig. 1: Architecture of VANET [2] 

 A  routing  algorithm  that  uses the  information  

contained  in  the routing  information  base to derive 

routes between end systems. 

End systems (ES) and intermediate systems (IS) 

use routing protocols to deal out all the information stored in 

their locally maintained routing information base. ES and IS 

send and receive these routing updates, and use the 

information that they surround from the neighboring 

environment. The routing information base consists of a 

table of access that recognizes a destination. The sub 

network over which packets should be forwarded to arrive at 

that destination also known as the next hop and some form  

of  routing metric which articulates one or more of the 

individuality of the route i.e. its delay properties. 
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III. VEHICULAR NETWORKS ROUTING MECHANISM 

A. Geographic Source Routing Mechanism  

Geographical routing affirms that each node identify its own 

position by using the global positioning system (GPS) or 

some other indirect, localization technique [3]. When a  

source  node wants to send a data packet to  a destination 

node, it  uses  the  destination's location to find  a neighbor 

that  is  closest  in geographical distance to the destination, 

and nearer than itself, and frontwards the packet to that 

fellow node. The fellow node repeats the same process and 

in anticipation of the packet makes it to the target node. The 

location of probable destination nodes is assumed to be 

available via a location examine. This advancement is 

predominantly appropriate for sensor and automotive 

networks. Geographical routes are relatively constant due to 

the physical distinctiveness of the examiner area. 

B. Data Dissemination Routing Mechanism 

In  the  data  dissemination routing mechanism,  we  convey  

the messages  to  projected  receivers  with plan goal such as 

high delivery ratio and low delay [4]. In V2V 

communication  a  mobility-centric  data  dissemination 

algorithm  has  been  presented  for  a divisional  and  highly  

mobility vehicular  network.  This  algorithm  united  the  

idea  of  opportunistic forwarding,  trajectory-based  

forwarding  and  geographic  forwarding.  

C. Greedy Perimeter Stateless Routing (GPSR) Mechanism 

All Greedy  perimeter  stateless  routing  protocol  stipulates  

the  geographic  forwarding  policy  and presume  the  

existence  of  a  location [5].  GPSR forwarding algorithm 

comprise the two constituent i.e. greedy forwarding  and  

perimeter  routing.  GPSR [5] uses the default forwarding 

mechanism to forward the packets to the destination node. 

But when the greedy forwarding is not promising then 

perimeter routing is used. The greedy forwarding is not 

achievable when the data packet attain a node which does 

not have any fellow node closer to the destination node than 

itself i.e. packet reaches a quiet end or void. 

D. On Demand Routing Protocol Mechanism 

In On-demand routing protocol mechanism, a sender node 

endeavor to discover a route to required destination only 

when it has to send the data packet to the destination [6]. It 

performs better than periodic or proactive routing protocols 

in terms of low routing overheads in many circumstances. It  

uses  a  route  discovery  process  to  dynamically  determine  

such  a route for which it does not already know about the 

destination. AODV routing protocol is the example of such 

routing mechanism.   

E. Greedy Forwarding Routing Mechanism 

In Greedy Forwarding routing mechanism, source node 

sends the packet nearer to Destination (D). The source (S) 

forwarded packet shown in figure 2 below.  Every  node  

preliminary  beginning  from source to forward the  message  

to  the  adjacent  node [7].  The most suitable  neighbor  

(location  E) may be one that has minimum distance (known 

as Greedy) from the destination D and lies within the range 

(circle) of forwarding data from S. A = Nearest with 

Forwarding Progress (NFP), B = Most Forwarding progress 

within Radius (MFR), C = Compass Routing, E = Greedy. 

 
Fig. 2: Greedy forwarding variants: The source node (S) has 

different choices to find a relay node for further forwarding 

a message to the destination (D) 

F. Face Routing Mechanism 

Greedy forwarding routing mechanism sometime reaches to 

a dead end.  In such situations, it cannot find  any  nearby 

fellow node to forward the packet [7]. Face routing 

technique recuperate it from those situations and find a path 

to another node, where greedy forwarding can be resumed. 

A message is routed along the interior of the faces of the 

communication graph, with face changes at the edges 

crossing the S-D-line (dashed). The final routing path is 

shown in blue color. 

 
                Fig. 3: Face routing Mechanism 

G. Fisheye State Routing Mechanism 

In  FSR mechanism a  node  maintains  a  topology  table  

(TT)  based  upon  the  most recent information received 

from adjacent nodes and from time to time exchange it with 

local adjacent nodes [8]. The FSR uses the different 

exchange period for different entries  in  routing  tables for 

larger networks to reduce the size of message.  Routing  

table  entries  for  a  given  target nodes  are  restructured 

sooner  with the  neighbors having  low frequency, as  the  

distance to  destination raise. The trouble with the FSR 

routing is that with the increase in network size the routing 

table also increases. As the mobility increases, route to 

destination node become less precise. If the destination node 

lies out of range of source node then route discovery fails. 

H. Position Based Routing Protocol 

Position based routing consists of class of routing algorithm. 

They share the belongings of using geographic positioning 

information in order to select the next forwarding hops [10]. 
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The packet is send  without  any  map  knowledge  to  the  

one  hop  neighbor  which  is  closest  to  destination. This 

routing mechanism is beneficial because no global route 

from source node to destination node need to be fashioned 

and preserved.  It is broadly divided in two types: Position 

based greedy V2V protocols, Delay Tolerant Protocols. 

I. Dynamic MANET on Demand (DYMO) Mechanism 

DYMO routing mechanism is a new reactive routing 

protocol, which is currently developed in the scope of the 

IETF MANET working group [9].  DYMO  builds  upon  

familiarity  with  earlier  approaches  to reactive  routing,  

especially  with  the  routing  protocol  AODV.  It is intend 

somewhat a simpler design, serving to diminish the system 

necessities of contributing nodes, and make straightforward 

the protocol implementation.  DYMO provides enhanced 

features such as covering possible MANET–Internet 

gateway scenarios and implementing path accumulation as  

depicted  in  Figure  4.  In addition to route information 

concerning a requested destination, a node will also obtain 

information about all intermediate nodes of a newly 

discovered  path. When using AODV, node A knows only 

the routes to nodes B and Dafter its route request is satisfied. 

In DYMO, the node additionally learned a route to node C. 

 
     Fig. 4: Routing information dissemination in DYMO 

Table 1: Comparative Table of VANET routing 

Mechanisms 

Sr. 

No 

VANET 

Routing 

Mechanism 

Route 

Discovery 

Mechanism 

Advantage/Limitation 

1 
Geographic 

Source 
Reactive 

Route reservation and 

maintenance are not 

considered 

2 
Data 

Dissemination 
Proactive 

Inaccuracy in delay 

prediction affects the 

performance 

3 GPSR Reactive 

Mainly used for 

connectionless 

application. 

4 On Demand Reactive 

Inaccuracy in delay 

prediction affects the 

performance 

5 
Greedy 

Forwarding 
Reactive 

Routing overhead is 

comparatively high 

6 Face Routing Reactive 
Overhead of route 

request packets 

7 FSR Hybrid 

Assumptions on 

bandwidth 

availability from 

lower layers 

8 
Position 

Based 
Reactive 

guarantees the  

utilization  of  nearly 

current load 

information 

9 DYMO Hybrid 
Bandwidth (resource) 

is reserved. 

IV. CONCLUSIONS 

In this paper, a survey regarding different routing 

mechanisms which are used in V2V communication is 

presented.  Routing is the core strength of the network, 

which makes it challenging to protocol design in VANET to 

improve reliability to reduce delivery delay time and the 

number of packet retransmission. The basic concept in such 

communication is to encourage the safety messages for one 

to many vehicles via a wireless medium. Since transport 

entities like car, bike, truck, ambulance etc. need to 

exchange messages via creating a temporary network using 

multiple hops. This makes difficulty to select efficient 

routing mechanism due to high mobility of vehicles. The 

delivery of safety messages in such network is challenging 

task since it needs to handle rapidly changing network 

topology In order to guarantee the road safety, traffic safety 

and passenger safety, the Inter-Vehicle Communication is 

one of the most important factors. We have briefly discussed 

some routing mechanisms developed for transport entities in 

Vehicular Networks and presented a fair comparison among 

them. 

As Future work, we impose on developing an 

efficient routing mechanism which will ensure the definite 

safety messages delivery to transport entities with reduced 

time and lesser overheads. 
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