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Abstract— Vehicular Ad-hoc Networks (VANETS) are special type of networks which are having wireless mobile vehicle
nodes that are establish temporarily network connectivity. These vehicle nodes perform routing functions under the self-
organization. Delay Tolerant Network (DTN) follows the approach to store and forward the message. DTN are the networks do
not require the immediate data delivery and these type of networks can wait for a specific time period before transferring of
data. Different kind of routing protocols have been designed and presented by the researchers after considering the major
challenges that are involved in DTN enabled VANETS. In this paper an algorithm is proposed called Multi Category ERDV
(MC ERDV) Algorithm. This proposed algorithm gives the low delay and network area is enhanced.
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l. INTRODUCTION

Today the wireless communication has established a valuable
position in the field of data transfer. It not only allows the
users to move during the communication but also provide the
high quality of services parameters. Wireless networks have
enabled number of devices to be connected over the vast
distances [1]. Ad hoc networks are infrastructure free
wireless networks, wirelessly distributed systems in which no
central administration or monitoring is available for
controlling the different operations in network. Each network
node has capabilities of a router that helps to providing the
multi node communication among the mobile nodes which
do not have the direct link to each other. There are some
constraints in the ad hoc networks like limited battery power
backup, limited radio range, and heterogeneity of devices in
network [2].

Vehicular ad hoc network (VANET) is a network of moving
vehicles, in this network moving vehicles can communicate
and share information between others moving vehicles.
Vehicular ad hoc networks (VANETS) are different from the
normal wireless network because these are having the high
mobility, variable density of traffic and the predictable
mobility patterns [2] [3]. The architecture of VANET is
defined in the IEEE 1471-2000 and ISO/IEC 42010.This
system architecture has three domains: in-vehicle, ad hoc,
and infrastructure domain [4]. The in-vehicle domain is
composed of an on-board unit (OBU) and one or multiple
application units (AUs).The connections between these are
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usually wired or wireless. The ad hoc domain is composed of
vehicles equipped with OBUs and roadside units (RSUs) or
Road Side Spot [5]. An OBU can be considered as a mobile
node of an ad hoc network and RSU is a static node. An RSU
connected to the Internet via the gateway. RSUs can
communicate with each other directly [3].

Delay Tolerant Networks (DTNs) are the networks where
continuous end-to-end connectivity cannot be assumed. DTN
protocols generally follow a store-and-carry forwarding
strategy. Using such a strategy, any vehicles do not drop the
data packets when the connection is broken [6]. It will be
stored in memory. Delay tolerant networks (DTNSs) represent
a special class of wireless systems that virtually need
minimum to none infrastructure. DTNSs are intended to deal
with scenarios involving heterogeneity of standards,
intermittent connectivity between adjacent nodes, lack of
contemporaneous end-to-end links and exceptionally high
delays and error-rates. The mobile nodes available in
challenged environments can be extremely limited in their
resources; such as power, memory, network capacity and
CPU processing [7].

This paper is divided in five sections. Section | contains the
basic introduction of the VANETSs and DTN. The Section Il
gives the literature survey. The Section Ill describes about
the proposed work. Section 1V contains the results and their
comparison with existing work. Section V describes the
conclusion of work with future work
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1. LITERATURE SURVEY

Many authors performed lot of work to improve the routing
algorithm of VANET. In [8] authors proposed MaxProp
(Maximum Priority) algorithm that enables nodes to assign
the priority to the packets. In [9] authors proposed a PBRS
(Probabilistic Bundle Relaying Scheme) which is a decision
based scheme. It makes RSUs to determine whether or not to
release its data to a vehicle on the basis of certain criterion.
In [10] authors proposed the ASCF (Adaptive Carry — Store -
Forward) for reducing the outage time for vehicles. In [11]
authors proposed the FFRDV (Fastest-Ferry Routing in
DTN-Enabled VANET) protocol for sparse ad hoc networks.
In [12] authors proposed the DARCC (Distance-Aware
Routing with Copy Control) which provides routing
decision. In [13] authors proposed the Density Adaptive
Routing with Node Awareness (DAWN) assumes an urban
sensing application. The DAWN assumes an urban sensing
application. In [14] authors proposed the Geographical
Opportunistic Routing (GeOpps). It includes the location
information of the vehicle into account. In [15] authors
proposed the GeoSpray (Geographical Spray in VDTN)
algorithm. GeoSpray algorithm uses the principles of single-
copy single-path GeOpps to perform multi copy multipath
bundle routing approach. In [16] authors proposed the
Location and Direction Aware Opportunistic Routing
(LDAOR). The LDAOR method proposed for the
opportunistic VANET to improve the performance of
routing. In [17], authors proposed a novel routing protocol
for the sparse environment in VANET. In [18] author
proposed the Efficient Routing in DTN Enabled VANETS
(ERDV). It is the modified version of the FFRDV.

In [19] authors proposed a link reliability-based clustering
algorithm (LRCA). It provides efficient and reliable data
transmission in the VANETSs. In [20] authors proposed a
novel SDN-based geographic directing (SDGR) convention
for VANET, in view of hub area, vehicles thickness and
computerized delineate. In [21] authors talk about an
improved procedure in Vehicular Adhoc Network (VANET)
situation for the urban areas. In [22] authors propose a half
breed hand-off hub determination system that joins two run
of the mill choice techniques: one is to pick a handoff hub
which is nearest to the goal. In [23] authors have been
discussed about the clusters in VANETSs. The versatility in
VANETs causes high topology changes due to node
movement. In [24] authors introduced TROPHY
(Trustworthy VANET Routing with group authentication
keys), an arrangement of conventions to deal with the
confirmation of steering messages in a VANET. In [25]
authors introduced an itemized audit of remote gauges
utilized as a part of VANET with various trials in VANET
and its sending in a considerable lot of the created nations. In
[26] authors proposed a new idea for selection of a proper
ferry to forward the information is developed which takes
into account the type of ferries & current speed of ferries and
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is based on fastest ferry. In [27] the authors worked on the
VANET security. In [28] authors worked on the mobility.

111. PROPOSED WORK

New algorithm is proposed, called Multi Category ERDV
algorithm. MC-ERDV algorithm is using the vehicle node.
These nodes having the parameters like Location (X, Y),
speed, and category of vehicle. If the vehicle speed is greater
than 90 kph than it is considered as category 1 otherwise it is
0. These are also included in the Hello message.

In the destination ferry selection process the direction and
speed category of vehicles are considered. For the purpose of
block size calculation, the new formula is designed. The base
algorithm uses the following formula for the block size —

Block size = (K*1000) / Speed

In the proposed algorithm the K value is taken as 5 instead of
6 in the base algorithm. Also it uses the three categories and
category value. Catl=1, Cat2=3 and Cat3=5 for the vehicle
node speed (30 <= Speed <= 60), (60 < Speed <= 90) and
(90 < Speed <= 120) respectively. Now the new formula for
calculating the block size is as following —

Block Size = (K * Cati * 1000)/Speed Where i =1, 2, 3.

New formula does not provides the large number of blocks.
This reduces the transfer of the packets and ultimately delay
reduces.

IV. SIMULATION AND RESULT ANALYSIS

Multi Category ERDV Algorithm (MCE Algorithm) is
simulated. The vehicle node values are taken 10, 20, 30, 40,
and 50 for the packet values 10 and 50. The different
experiments are performed with the Multi Category ERDV
Algorithm (MCE Algorithm) and results were obtained.

A. Multi Category ERDV Algorithm (MCE Algorithm)
Delay Analysis for Packet = 10 & Packet = 50

The delay graph is shown in the fig 1 and fig 2. It is clear that
increase in number of node in network creates variations in
the delay. Delay varies from 35.6352 ms to 37.497 ms for 10
packets and from 188.0436 ms to 198.4698 ms for 50
packets. As the number of node increases, there is variation
in the delay. First it decreases, than increases as the number
of node increases.
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Delay Graph for Multi Category ERDY (MCE) Algorithm (Packet = 10}
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Fig. 1 Delay Graph for MCE Algorithm (Packet=10)

Delay Graph for Multi Category ERDV (MCE) Algorithm (Packet = 50)
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Fig. 2 Delay Graph for MCE Algorithm (Packet=50)

B Comparative Result
Results compare for Packet =10 and Packet =50

The ERDV-FS and Multi Category ERDV Algorithm (MCE
Algorithm) are analysed for the packet = 10 and packet = 50.
There are reduction in the delay in Multi Category ERDV
Algorithm than the ERDV-FS algorithm at packet value 10
and packet value 50. This is occurred due to the less number
of calculations of the block size which reduces the number of
packets transfer. The comparative Delay Graph for ERDV-
FS and Multi Category ERDV Algorithm (MCE Algorithm)
at Packet =10 is shown in fig. 3 and Packet = 50 is shown in
fig. 4.
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Comparative Delay Graph for ERDV-FS and Multi Category ERDV Algorithm (Packet=10)
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Fig. 3 Comparative Delay Graph (Packet=10)

Comparative Delay Graph for ERDV-FS and Multi Category ERDV Algorithm (Packet=50)
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Fig. 4 Comparative Delay Graph (Packet=50)

V. CONCLUSION AND FUTURE SCOPE

The high mobility in the VANETS causes sudden topology
changes which leads to excessive control overhead messages
and frequent link failures. The ERDV-FS algorithm has some
limitations that degrade the performance of the VANET. To
improve the ERDV-FS algorithm, the Multi Category ERDV
algorithm is proposed in this work. The results reflect that
the Multi Category ERDV algorithm gives the less delay in
comparison with the ERDV-FS algorithm. The improvement
is occurred due to the improvement in the block size formula.
Ultimately the reduction in delay improves the quality of
services. In future the VANET can be further improved by
improving the throughput, packet loss ratio, high load traffic
transfer.
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