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Abstract — The Internet of Vehicle (IoV) is an emerging standard aiming to introduce plenty of inventive applications
as well as a service that impose quality of service requirements. The loV for the most part depends on vehicular ad-hoc
networks (VANETS) self-governing between vehicle correspondence as well as street traffic safety management.
Through the regularly expanding interest to design new and emerging applications used for VANETS, one challenge
that continues to stand out is the provision of acceptable Quality of Service(QoS) requirements particularly for user
application. Most Existing solutions to this challenge rely on a single layer of the protocol stack. This paper presents a
cross layer choice-based routing protocol that necessities to choose the best multi-hop path for packet delivery to meet
acceptable QoS requirements. The proposed protocol acquires the information about the channel rate from physical
layer and incorporates this information in decision making while directing traffic at the network layer level. Extensive

simulation is conducted to analyze the key performance metrics.
Keywords —IoV, VehicularAd hoc networks, Quality of Service, Multi-hop routing, Cross-layer design.Multi rate

outline the development of this covered formation for
VANET engineering [2], [3], and [4]. To handle this issue,
what is required is a plan that uses the estimations of
different conventions as of the PHY plus MAC layer, for
example, line length, data of the channel state, remote
connection limit, and throughput just as gives an
appropriately custom fitted answer pro location application
needs. With regards to setting up correspondence in respect
to these application prerequisites, data tin be scattered in
various ways. An effective VANET design ought to not
exclusively have the option to meet the necessities of its
clients that are always showing signs of change however

. INTRODUCTION

Late headways in car, transportation, detecting, registering,
remote correspondence, and systems administration
advances have made ready pro the development of
vehicular ad-hoc networks (VANETS) keen on the Internet
of the wvehicle (loV) [1]. The loV presents creative
application like well as administrations, for instance, traffic
the board (e.g., clog and impact evasion, wise observing, as
well as forecast), mixed media gushing, infotainment, as
well as e-wellbeing, all of which depend on VANETS pro
between vehicle correspondences. In spite of impressive

advances in special angles, steering in VANETS is testing
since finding a dependable information sending way as of
the resource toward the goal is troublesome. This challenge
is predominantly credited toward the exceptional attributes
(e.g., visit topology change because of rapid portability,
meager system), and Quality of Service (QoS) prerequisites
of these developing application. To satisfy QoS necessities,
the Physical (PHY) as well as Medium Access Control
(MAC) level measures be gathered less than the IEEE
802.11 system through various slight change to oblige these
key in functionalities. Planning a system design based on
individual layer characteristics can't be legitimately
connected to a VANET engineering on account of its
stringent condition as well as demanding necessities to
provide QoS to different applications. The regular
convention load intended for Wireless ways in pro A
Vehicular Environment (WAVE) have be built up toward
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ought to likewise conform to every single accessible
standard and engineering. In a regular VANET
correspondence design, vehicles can catch confined data
without lifting a finger; anyway circulating such
information over long is testing.

Il. LITERATURE SURVEY

To improve the Multi rate in Cross-layer design numerous
attempts are made. In [1], Internet of vehicle (loV): as of
intellectual gridiron to independent cars as well as vehicular
clouds. Ongoing advances in correspondences, controls, as
well as implanted frameworks have changed the view of a
vehicle. In [2], is an outline of replication as well as
Mobility replica in Vehicular Adhoc Networks (VANETS).
The manuscript at so as to point talks about the fundamental
prerequisites pro a conventional discrete occasion test
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system which can be utilized to reenact Vehicular Ad-hoc
Networks. In [3], Remote entrée in Vehicular surroundings
(WAVE). An execution of so as to standard as the MAC
Protocol in a high-thickness of hubs in Vehicular Ad-Hoc
Networks (VANETS) may make a presentation downside,
specifically pro parcel misfortune as well as deferral at
whatever point crashes occur. Presenting Time Division
Multiple Access (TDMA) plans preserve improve the
presentation. Be so as to as it may, TDMA booking is hard
to deal with the instance of high-thickness of traffic, the
high portability of vehicles, as well as dynamic system
topology. This diary proposes a bunched based TDMA via
traffic need in VANETs. The bunched traffic is
characterized as high as well as low traffic need as well as
installed in TDMA MAC Header. In [4], J.B. Kenney
explains about principles of Dedicated Short Range
Protocol (DSRC) this document clarifies the substance as
well as status of the DSRC gauges mortal created pro
sending in the United States. Incorporated keen on the
discourse are the IEEE 802.11p modification pro isolated
entrée in vehicular situation (WAVE), the IEEE 1609.2,
1609.3, and 1609.4 principles pro safety, Network Services
as well as Multi-Channel process, the SAE J2735
communication place vocabulary, along with the
developing SAE J2945.1 communiqué least presentation
necessities customary. In [5], Mohamed Watfa. ”advance in
Vehicular Ad-Hoc network: development as well as
challenge “intellectual transportation system”. This
describes the features a portion of the execution
confinements in these test systems. Besides, the document
introduces an exchange on traffic test systems by
accentuating on the hidden versatility models utilized so as
to produce the sensible traffic designs. In [6],
“Opportunistic spatio- sequential propagation method pro
vehicular networks” presents a novel pioneering occasion
dispersal convention pro vehicular systems.

I11. SYsTEM DESIGN
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Figure 3.1: Scheme model depicting communication
ranges from source to destination.

In the frame configuration utilized in this work are
introduced in wording "hub" and "vehicle" be utilized
reciprocally a short time later. We accept a multi-jump
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correspondence model as well as it is shown as above. The
all out numeral of vehicle is thoughttobe Vsov=1,2,+V
vehicle be mimicked to shift through an agreed speed u
(m/s) in an expressway domain. Two-way traffic
circumstances somewhere the two bearings of street include
two paths are expected. The vehicle is measurably
conveyed at first, as per a homogeneous Poisson
dissemination having thickness p. Correspondence starts
through the source hub s expecting to convey a specific
number of parcels to the goal hub d by means of multi-
bounce correspondence. A typical neighborhood locate of
vehicle signified via {CN} is accepted where the
neighboring vehicle inside the communication scope of the
source hub (s) are spoken to via the components of {CN}.

3.2 ALGORITHM: CROSS LAYERED DECISION
BASE ROUTING PROTOCOL (CLDBRP)

li=1toMdo
2 ifi=1next
3X==3

4 ending if
5else 6ifi
6ifil=M

7 x == vnhop
8 ending if

9 generate {CN}i % Rate base {CN} formation
10 if d € {CN}i next

11 d == vnhop;

12 propel packet to d via Ysd obtainable
13 Gatherstats

14 ending if

15 else

16 if d /e {CN}i next

17H=[hs1, hs2, - - -, hsv] T

18 evaluate {R (t)} = {Ys1 (t), Ys2 (t), - - -, Ysv (1)}
19 choose v * with preparation method
20 propel packet to v *

21 Gatherstats

22 Assign vnexthop == v *

23 i =i+ 1% augmentation i

24 ifil=M

25 GOBACK TO LINE 9

26 endif

27 else

28 ifi<M

29 propel packet to v *
30 Gather stats

30 end-if

31 end-if
32 endfor

In the CLDBRP algorithm when packets are sent to the
target and if the target or destination vehicle are out of the
reach, the packets are transmitted to the next best hop node.
A variable | is randomly used to control the iteration
number in the algorithm. Highest value for | is represented
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as M. First consider m=1, a set of common neighborhood
{CN} is formed by source node s by using intermittent
beaconing signals from other nodes. The creation of {CN}
is the key element in the propositioned routing scheme.
Upon the formation of {CN} the source node s determines
whether d belongs to {CN}. The presence of d in the {CN}
indicates the successful delivery of the packet to its using
the allocated T after which the algorithm terminates.
However, the absence of destination node d within {CN},
prompts the algorithm to search the next best hop nodev*
for packet transmission depending on the rate scheduling
policy being used. The function “Gatherstats” computes the
desired performance metrics as shown in above Table.

3.3 CLDBRP Algorithm Design

Figure 3.2: Cross-layer approach for VANETS.

The Cross-layer approach can be depicted as bottom-up (a)
as well as the proposed cross-layer design (b).

The CLDBRP is such a way, so as to it build up the right
steering choices inside the system. In the OSI layered
engineering, every layer utilize their very own parameters
however where as in the cross-layered methodology the
base up technique is polished through the end goal to upper
layers be improved subsequent to thinking about parameters
as of lower layers as well as is portrayed in the shape. The
correspondence range is improved anticipated via
considering the PHY-MAC layer parameter.

1V. IMPLEMENTATION

The proposed system provides improvement to the existing
system plan. It tries to make the existing system more
efficient, convenient as well as user- friendly.

The four modules implemented are as follow:

1. Route Request (RREQ).
2. Route Reply (RREP).

3. Cooperative Forwarding.
4. Performance Evaluation.
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4.1 Route Request (RREQ)

In this undertaking we presented one-sided back off
conspire. Utilizing this plan we have send the RREQ to the
goal hub. First we need to figure the back off delay. Source
hub sends the RREQ to their neighbor hubs and figures
back off postpone utilizing this equation,

tij= Hop Count/> kPikPkj . T

Let tij denote the back off stoppage. Which hub has a
shorter backoff postpone that hub select as a guide hub.
This procedure will keep on achieving the goal core. On the
rancid opportunity so as to the goal core will obtain the
equivalent RREQ on various occasions, it will just answer
to the first RREQ disregard others.

4.2 Route Reply (RREP)

Subsequent to getting the RREQ, the goal requests to send
the RREP to the source hub. Before sending the RREP the
goal needs to check in the event so as to it is chosen bounce
hub. On the off chance so as to there is indeed, it will send
the RREP else again search the chose jump. Moderate hubs
additionally check the hubs as a chose jump hub. Assume
S0 as to hub not a chose hub, the will be dropped generally
forward the RREP to source.

4.3 Cooperative Forwarding

The source hub communicates an information bundle,
which incorporates the rundown of sending competitors as
well as their needs. Those applicants pursue the allotted
needs to hand-off the bundle. Every competitor, whenever
got information parcel accurately, it will begin the back
deferral. The ACK send the source hub, which one of the
applicant having shorter clock. In the event so as to no
sending hopeful effectively got the information parcel, the
sender will retransmit the information bundle if the
retransmission instrument is empowered. During the
information transmission if there is any impact happened,
they will pick the aide hubs as well as send the information
through the partner. In this way, the information will
achieve the goal inside the specific time.

4.4 Performance Evaluation

In this segment, charge the exhibition of imitation. We are
utilizing the xgraph for charge the reproduction. We decide
the three estimation capacity: pack transference fraction —
the proportion of the all out number of parcels gotten via
the goal hub to the quantity of bundle sent via the
foundation, Packet misfortune — the all out number of
bundle misfortunes, during the information transmission,
End-to-End stoppage — the instant full to be information
transmit as of source hub to goal hub. We utilized two
parameters that are, time as well as parcels. Along these
parameters we need to assess the recreation execution in
xgraph.
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V. EXPERIMENTAL RESULTS

5.1 Screenshots for Inserting Tcl Command
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Figureb.1: Inserting command language (TCL)

Screen appearing shows TCL(Tool Command Language)
which be an interpreted language as well as is used to write
script in ns2 as well as wish command is used to simulate
the code for execution.

5.3 Enter Source node:
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Figure 5.3: Entering Source node

Screen appearing shows insertion ofSource node which be
given to be selected among 1 to 33 node otherwise error
message is displayed when you enter diverse node.
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5.4 Enter Destination node:
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Figure 5.4: Inserting Destination node.

Screen appearing shows insertion of Destination node
which preserve be selected as of the nodes other than source
node otherwise error message is displayed when you enter
dissimilar node.

5.5 Window of Simulation
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Figure 5.5: Window of Simulation

Screen appearing show the harvest simulation whereas the
source node uses cross layer paradigm to improve quality of
service to achieve destination.
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5.6 Packets Transmitting as well as Forwarded among
cars:
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Figure5.6: Packets transmitting as well as forwarding.

Screen appearing show packets are transmitting as of
Source to required Destination through CLDBRP which is
wireless communication which is achieved via safest
vehicles to reach to the Destination

5.7 Screen appearing for Packet Delivery Ratio
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Figureb.7: Packet Delivery Ratio.

Screen appearing shows Packet Delivery Ratio which is
more achieved via proposed system. Screen appearing
shows packets are delivered in less time compared to
existing system.

5.8 Screen appearing for Routing Overhead:
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Figure5.8: Routing overhead.
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Screen appearing shows routing overhead such so as to the
packet required for network communication is less than so
as to pro existing system

5.9 Screen appearing for End to end interruption:
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Figure5.9: End to end delay.

Screen appearing shows interruption to reach the packet is
less for proposed system than pro existing system.

5.10 Screen appearing for Throughput:
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Figure 5.10: Throughput.

Screen appearing shows so as to the throughput pro planned
scheme is much enhanced than accessible scheme.

V1. CONCLUSION

We researched the performance of the CLDBRP routing
protocol in a multi-hop VANET correspondence condition.
Whilst implementing the proposed routing protocol in a
linear VANET architecture, channel quality (data rate) is
used in making routing decision. It is used for various
simulations to model in realistic scenarios and also analyzes
the performance of the proposed routing protocol. We
formulated the establishment of {CN} and its effect on the
routing protocol, explored the effect of increasing packet
arrival on packet drop ratio under the proposed CLDBRP
and also analysis the effect of channel quality (data rate) on
packet drop ratio. Resulting shows incorporating the data
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rate information in routing decisions improves the system
performance in terms of packet drop ratio.

VIl. FUTURE SCOPE

In future upgrade the exhibition of specially appointed
systems preserve be enhanced utilizing a cross-layer design
whilst convention firm ensured QoS necessities,
investigation of a cross-layered steering plan base on
channel quality data as well as reasonable booking
arrangement via utilizing a practical remote channel model
a complex theme for concentrate in our future research.
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