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Abstract
Vehicular Ad-Hoc Networks (VANETs) are expected to support 
a large spectrum of mobile distributed applications that range 
from traffic alert dissemination and dynamic route planning to 
context-aware advertisement and file sharing. Considering the 
large number of nodes that participate in these networks and 
their high mobility, The problem still exist about the feasibility 
of applications that use end-to-end multi-hop communication in 
Intersection Routing on City Roads when they are executed in 
Real-Time Vehicular Traffic. This paper is about recent work in 
vehicular ad hoc networks.
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I. Introduction
Wireless communication technologies have now greatly impact 
our daily lives. From indoor wireless LANs to outdoor cellular 
mobile networks, wireless technologies have benefited billions 
of users around the globe [1]. 
A Vehicular Ad-Hoc Network (VANET) uses moving vehicles for 
example cars as mobile nodes in a MANET to create a mobile 
network [1]. A VANET turns every participating car into a wireless 
router or node, allowing vehicles approximately 100 to 300 meters 
of each other to connect and, in turn, create a network with a 
wide range.

Fig. 1: Schematic Representation of a Vehicular Ad-hoc Network 
[2]

As vehicles fall out of the signal range and drop out of the network, 
other vehicles can join in the network, connecting vehicles to one 
another so that a mobile Internet is created. It is estimated that 
the first systems that will integrate this technology are police and 
fire vehicles to communicate with each other for safety purposes. 
Automotive companies like General Motors, Toyota, Nissan, 
DaimlerChrysler, BMW and Ford promote the Development of 
VANETS.
The era of Vehicular Ad-Hoc Networks (VANETs) is now 
evolving, gaining attention and momentum. Researchers and 

developers have built various VANET algorithms to allow the 
study and evaluation of various media access, routing, and 
emergency warning protocols. VANET is fundamentally different 
from MANETs (mobile ad hoc networks) simulation because 
in VANETs, vehicular environment imposes new issues and 
requirements, such as constrained road topology,multi-path fading 
and roadside obstacles, traffic flowmodels, tripmodels, varying 
vehicular speed and mobility, traffic lights, traffic congestion, 
drivers behavior, and many more[3]. 

A. Categories of VANETS
Vehicular Ad-Hoc Networks (VANETs) represent a rapidly 
emerging research field and are considered essential for cooperative 
driving among vehicles on the road. VANETs are characterized 
by: 

Trajectory-based movements with prediction locations and 1. 
time-varying topology 
Varying number of vehicles with independent or correlated 2. 
speeds, 
Fast time-varying channel (e.g., signal transmissions can be 3. 
blocked by buildings), 
Lane-constrained mobility patterns (e.g., frequent topology 4. 
partitioning due to high mobility), and finally,
Reduced power consumption requirements. 5. 

So far, the development of VANETs is backed by strong economical 
interests since vehicle- to-vehicle (V2V) communication allows 
the sharing of wireless channels for collision avoidance (improving 
traffic safety), improved route planning, and better control of 
traffic congestion
Deploying and testing VANETs involves high cost and intensive 
labor. Hence, simulation is a useful alternative prior to actual 
implementation. Simulations of VANET often involve large and 
heterogeneous scenarios. Compared to MANETs, when we simulate 
VANETs, we must account for some specific characteristics found 
in a vehicular environment. Based on previous studies of mobility 
behavior of mobile users [4], existing models try to closely 
represent the movement patterns of users. 
Moreover, it is well known that mobility models can significantly 
affect simulation results. For results to be useful, it is important 
that the simulated model is as close to reality as possible [5]. 
ForMANETs, the randomwaypointmodel (RWP) is by far the 
most popular mobility model [6], but in a vehicular network, 
nodes (vehicles) can only move along streets, prompting the 
need for a road model. Another important aspect in VANETs is 
that nodes do not move independently of each other; they move 
according to well-established vehicular traffic models, so the 
results forMANETs may not be directly applicable. Moreover, 
the speed of these nodes are different (in MANETs, nodes’ speed 
ranges from 0 to 5m/s, while in VANETs speed ranges from 0 
to 40m/s)[7].

B. Routing in Vehicular Ad-Hoc Networks
Vehicular ad hoc networks exhibit different characteristics 
from classical ad hoc networks. First, the mobility of vehicles 
is restricted by the road layout, other vehicles’ movements and 
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traffic rules. It is also affected by external factors like weather 
conditions or the timeframe under consideration. In addition, 
different scenarios such as cities or highways lead to distinct 
distributions of vehicles. The most salient feature derived from 
vehicular mobility patterns, is the fact thatvehicles tend to move 
in groups forming clusters. Thus, the network becomes highly 
partitioned and an end-to-end path between source and destination 
might not exist at the time of sending a data message [8]. All these 
factors make traditional ad hoc routing not to be a very appropriate 
solution for vehicular settings. Thus, specific protocols have been 
proposed accordingly.
Because of the great number of vehicles which may participate 
on a VANET, routing protocols need to be localized to ensure 
their scalability. That is, vehicles make routing decisions solely 
based on information locally available in their close vicinity. 
Therefore, exchanging information with neighboring vehicles 
via beacon messages is a fundamental part of routing protocols 
in the literature [8].
Usually, vehicles can obtain position information from systems 
like GPS and Galileo. Hence, many protocol designers have 
employed geographic routing as the basis for VANET-specific 
solutions. By using greedy heuristics, the protocols choose as 
next hop the neighbor which provides greater advance towards 
the destination’s position (i.e., the one which is closer to the 
destination). However, there are known problems associated to 
geographic routing protocols in VANET scenarios. Several authors 
have adapted traditional geographic routing to the singularities 
of vehicular scenarios. GPCR  and CAR  are examples of these 
approaches. 
Other protocols try to improve the performance obtained with 
geographic routing by means of using digital maps. In this way, 
the map provides information about topology of streets. This is 
employed by the source node to compute a list of junctions which 
the data message must traverse to get to the destination. In order to 
reach each junction, the protocols apply geographic routing along 
each street. GSR  and A-STAR are examples of geographic-based 
VANET routing protocols that employ map information.

C. VANET Routing Protocols
VANET routing protocols can be categorized in to two major 
categories [9]: 

Topology based routing protocols and,• 
Geographic (position based) routing protocols. • 

In topology based routing protocols each node is expected to know 
the entire network topology. In Geographic or position based 
routing protocols the decision on routing is based on the position 
of the sender, position of the destination and position of the senders 
one hop neighbors using GPS. It is assumed that each node knows 
its position and the position of the destination. The position of 
its one hop neighbors is obtained from periodically exchanged 
beacons. In geographic routing the messages can be forwarded 
to destination without knowing the topology and without prior 
route discovery. This section briefly describes some prominent 
geographic routing protocols.

D. Requirements of VANET Applications
Future VANET applications will have four fundamental demands: 
scalability, availability, context-awareness, and security and 
privacy.

1. Scalability
Because of the number of vehicles that could be incorporated 

into vehicular networks, VANET may become the largest ad hoc 
network in history. Undoubtedly, scalability will be a critical factor. 
The advantages of hybrid architecture, together with in-network 
aggregation techniques and P2P technologies, make information 
exchange more scalable.

2. Availability
Due to the real-time interaction between vehicular networks and 
the physical world, availability is an important factor in system 
design.  This may have a major impact on the safety and efficiency 
of future highway systems. The architecture should be robust 
enough to withstand unexpected system failures or deliberate 
attacks.

3. Context-Awareness
As a cyber-physical system, VANET collects information from 
the physical world and may conversely impact the physical world. 
On the one hand, protocols should be adaptable to real-time 
environmental changes, including vehicle density and movement, 
traffic flow, and road topology changes.  On the other hand, 
protocol designers should also consider the possible consequences 
the protocol may have on the physical world.

4. Security and Privacy
There is a recent trend of making vehicular on-board computer 
systems inter-connectable to other systems. The Ford Sync, for 
example, connects the vehicle’s entertainment system to the driver’s 
cell phone via blue-tooth technology. In the future, vehicular on-
board computers could even be open to software developers. These 
trends may have serious implications for security and privacy 
due to the cyber physical nature of VANET. Governments and 
consumers will have very high expectations of VANET safety 
and security.

II. Related Work
Royer Elizabeth.”A review of current routing protocols for ad 
hoc mobile wireless networks”[10],presents two types of ad hoc 
networks in mobile communications, called Mobile Ad Hoc 
Network (MANET) and Vehicular Ad Hoc Network (VANET). 
Out of these, Vehicular Ad Hoc Network (VANET) is more popular 
wireless ad hoc network. It is based on IEEE 802.11 wireless 
standard, which facilitates vehicle to vehicle and vehicle to roadside 
communications through air interface. Federal Communications 
Commission (FCC) suggests for VANET frequency spectrum 
(bandwidth) of 75 MHz in the range of 5.850 GHz to 5.925 GHz. 
00., the author discuss VANET communications with available 
various routing techniques.  The Authors have discussed Vehicular 
Ad Hoc Network with all types of working principles and routing 
protocols. The main feature of VANET is that a vehicle is very 
short time residing in a particular cell; the connected call is always 
making hand off from one cell to another cell with the help of 
various routing technologies as adopted. Therefore, the mobile 
call remains stable, i.e., connected if the proper routing techniques 
are implemented in the VANET system.
Paul et. al”VANET Routing Protocols: Pros and Cons.”[11], 
presents VANET (Vehicular Ad-hoc Network) as a new technology 
which has taken enormous attention in the recent years. Due to 
rapid topology changing and frequent disconnection makes it 
difficult to design an efficient routing protocol for routing data 
among vehicles, called V2V or vehicle to vehicle communication 
and vehicle to road side infrastructure, called V2I. The existing 
routing protocols for VANET are not efficient to meet every 
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traffic scenarios. Thus design of an efficient routing protocol has 
taken significant attention. So, it is very necessary to identify the 
pros and cons of routing protocols which can be used for further 
improvement or development of any new routing protocol. This 
paper presents the pros and cons of VANET routing protocols 
for inter vehicle communication. The authors have investigated 
the pros and cons of different routing protocols for inter-vehicle 
communication in VANET. By studying different routing protocol 
in VANET the authors have seen that further performance evaluation 
is required to verify performance of a routing protocol with other 
routing protocols based on various traffic scenarios. Comparison 
can be done among the routing protocols in the Overlay and so on. 
GSR is not compared with other position based routing protocol. 
Besides, performance evaluation of PBR-DV is not done with the 
non-overlay routing protocols 
Fazio, et. al in “Routing Optimization in Vehicular Networks: A 
New Approach Based on Multiobjective Metrics and Minimum 
Spanning Tree.”[12] Presents that distributed mobile wireless 
computing is becoming a very important communications 
paradigm, due to its flexibility to adapt to different mobile 
applications. As many other distributed networks, routing 
operations assume a crucial importance in system optimization, 
especially when considering dense urban areas, where interference 
effects cannot be neglected. In this paper a new routing protocol 
for VANETs and a new scheme of multichannel management are 
proposed. In particular, an interference aware routing scheme, for 
multiradio vehicular networks, wherein each node is equipped 
with a multichannel radio interface is investigated. NS-2 has been 
used to validate the proposed Multiobjective routing protocol 
(MO-RP) protocol in terms of packet delivery ratio, throughput, 
end-to-end delay, and overhead.  The Author proposed a new 
routing protocol for VANETs, dedicated to the optimization of 
path length, interference level, and link duration. 
Little et.al “An information propagation scheme for VANETs.”[13]
PresentsVehicular Ad hoc Networks (VANETs) isto enable 
the dissemination of traffic and road conditions such as local 
congestion and surface ice as detected by independently moving 
vehicles. This activity known as Information Warning Functions 
is useful for vehicles on the highway and enables early reaction. 
This problem can be described as the directional propagation 
of information originating from linearlydistributedmobile nodes 
on a rectilinear plane.By using limited-range packet radios and 
attribute-basedrouting, the authoris able to isolate vehicular from 
network traffic and permit directional propagation of messages 
outward from the point of origin.The author  have proposed a new 
algorithm and protocol to enable data propagation of messages 
in VANETs without the use of fixed infrastructure such as access 
points or satellite communication.The author  have shown that the 
cost of message exchange is deterministic and the cost in different 
scenarios is a function of c, speed of vehicle, v, speed of message 
propagation and the different traffic conditions. the author expect 
to gain more detailed performance characterization between the 
indicated bounds by considering the latencies associated with 
message handling, MAC contention, and clustering. 

III. Conclusion and Future Work
The main concern is whether the performance of VANET routing 
protocols can satisfy the throughput and delay requirements 
of such applications. Our work focuses on VANET routing in 
city-based scenarios. Analyses of traditional routing protocols 
for mobile ad hoc networks demonstrated about performance in 
VANETs. The main problem with these protocols, in VANET 

environments is their route instability. The traditional node-centric 
view of the routes leads to frequent broken routes in the presence of 
VANETs’ high mobility, Consequently, many packets are dropped, 
and the overhead due to route repairs or failure notifications 
significantly increases, leading to low delivery ratios and high 
transmission delays. In future the aim is to develop a VANET-
Simulation scenario for supporting various VANET specific 
applications mobile distributed applications ranging from traffic 
alert dissemination and dynamic route planning to context-aware 
advertisement and file sharing. 
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