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Abstract: VANET is the field of communication that has been used for ITS. In this vehicles have been used for auto
driven system. VANET communication is based on various routing protocols that have been used for end to end
communication. On the basis of these routing protocols path for data transmission has been established. Data in
VANET must be transmitted in particular interval of time so that better performance can be achieved through VANET.
In this paper a novel approach has been developed that is cooperative with multipath routing protocol so that better
establishment can be done. In this process spectrum sensing has been used for sensing of idle channels from radio band.
In this process of multipath routing packet loss has been measured and that is compared with threshold value. On the
basis of threshold value a decision has been developed to utilize spectrum sensing. Proposed approaches provide better
results as compare to existing approaches.
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1. INTRODUCTION

1.1 VANET

A VANET uses cars as mobile nodes in a MANET to create a mobile network. A VANET turns turn participating car
into a wireless router or node which allowing cars 100 to 300 meters of each other to connect and create a network with
a wide range. As cars fall out of the signal range and drop out of the network, other cars can join in, connecting
vehicles to one another so that a mobile network is created. It is estimated that the first systems that will be this
technology are police and fire vehicles to communicate with each other for the purpose of security.

7 -

[ inter-vehicle

W » ~
e P )
XIIMAX/?:.G ’b o . % \ e § " ‘ {/,"/
ase Station | A 'm
i} TRSU e ma e W
a 3 .
4 ep ¥
: é - ;\’!‘Q ae t.“ ‘q.‘
o= ) &
X b :‘K,}A‘ S
RSU_*" N\ ) g 30
v >

communication

G
p ﬂ g ‘“‘\ 1 ) T cicaniras e
S i inter-r i
s < ) cot;msﬁ::sag;n
Figure 1: Architecture of VANET

1.2 Types of Communication in VANET’S
There are three types of Communications in VANET’S and are described below

1.2.1 Inter-vehicle communication

The inter-vehicle communication configuration uses multi-hop multicast/broadcast to transmit traffic related
information over multiple hops to a group of receivers. In intelligent transportation systems, vehicles need only be
concerned with activity on the road ahead and not behind (an example of this would be for emergency message
dissemination about an imminent collision or dynamic route scheduling). There are two types of message forwarding in
inter-vehicle communications: native broadcasting and intelligent broadcasting.
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1.2.2 Vehicle-To-Roadside Communication

Vehicle-to-roadside communication configuration represents single hop broadcast where the roadside unit sends a
broadcast message to all equipped vehicles in the vicinity [5]. Vehicle-to-roadside communication configuration
provides a high bandwidth link between vehicles and roadside units.

1.2.3 Routing-Based Communication
The routing-based communication configuration is a multi-hop uncast where a message is propagated in a multihop
fashion until the vehicle carrying the desired data is reached.

1.3 APPLICATION OF VANET

According to the DSRC, there are over one hundred recommended applications of VANETSs. These applications are of
two categories, safety and non-safety related. Moreover, they can be categorized into OBU-to-OBU or OBU-to-RSU
applications [12].

i. Co-operative Collision Warning: Co-operative collision warning is an OBU-to-OBU safety application, that
is, in case of any abrupt change in speed or driving direction, the vehicle is considered abnormal and broadcasts a
warning message to warn all of the following vehicles of the probable danger.

ii. Lane Change Warning: Lane-change warning is an OBU-to-OBU safety application, that is, a vehicle driver
can warn other vehicles of his intention to change the travel lane and to book an empty room in the approaching lane.
Again, this application depends on broadcasting.

iii. Intersection Collision Warning: Intersection collision warning is an OBU-to-RSU safety application. At
intersections, a centralized node warns approaching vehicles of possible accidents and assists them determining the
suitable approaching speed. This application uses only broadcast messages.

Iv. Approaching Emergency vehicle: Approaching emergency vehicle is an OBU-t0-OBU public-safety
application, that is, high speed emergency vehicles (ambulance or police car) can warn other vehicles to clear their lane.
Again, this application depends on broadcasting.

v. Rollover Warning: Rollover warning is an OBU-to-RSU safety application. A RSU localized at critical curves
can broadcast information about curve angle and road condition, so that, approaching vehicles can determine the
maximum possible approaching speed before rollover.

vi. Work Zone Warning: Work zone warning is an OBU-to-RSU safety application. A RSU is mounted in work
zones to warn incoming vehicles of the probable danger and warn them to decrease the speed and change the driving
lane.

vii. Coupling/Decoupling: Coupling/decoupling system is an OBU-to-OBU non-safety application that is
designed to link multiple buses or trucks into a train to minimize the headway distance and traveling time and to
decrease rear end crashes. In August 2003, California PATH project practically tested this application on a three bus
platoon.

1.4 Cognitive Radio

A cognitive radio is an intelligent radio that can be programmed and configured dynamically. Its transceiver is designed
to use the best wireless channels in its vicinity. Such a radio automatically detects available channels in wireless
spectrum, then accordingly changes its transmission or reception parameters to allow more concurrent wireless
communications in a given spectrum band at one location. This process is a form of dynamic spectrum management. In
response to the operator's commands, the cognitive engine is capable of configuring radio-system parameters. These
parameters include "waveform, protocol, operating frequency, and networking". These parameters are used to
communication to cognitive radio. This functions as an autonomous unit in the communications environment,
exchanging information about the environment with the networks it accesses and other cognitive radios (CRs). NS2 is
the network simulator tool which used for implementation of the proposed problem. To choose NS2 because of users
just need to replace their own Routing and MAC algorithms according to NS-2 protocol design requirements with the
existing one in the CRCN.

1.5 Spectrum Sensing

The important requirement of cognitive radio network is to sense the spectrum hole. Cognitive radio has an important
property that it detects the unused spectrum and shares it without harmful interference to other users. It determines
which portion of the spectrum is available and detects the presence of licensed users when a user operates in licensed
band. The spectrum sensing enables the cognitive radio to detect the spectrum holes. Spectrum sensing techniques can
be classified as frequency domain approach and time domain approach. In frequency domain method estimation is
carried out directly from signal so this is also known as direct method. In time domain approach, estimation is
performed using autocorrelation of the signal.
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2. REVIEW OF LITERATURE

Chen et al (2007) analyzed a completely revised architecture and design for these two modules. The resulting PHY is a
full featured generic module able to support any single channel frame-based Communications. The key features include
cumulative SINR computation, preamble and PLCP header processing and capture, and frame body capture. The MAC
accurately models the basic IEEE 802.11 CSMA/CA mechanism, as required for credible simulation studies. The
newly designed MAC models transmission and reception coordination, back off management and channel state
monitoring in a structured and modular manner. In turn, the contributions of this paper make extending the MAC for
protocol researches much easier and provide for a significantly higher level of simulation accuracy.

Fu et al (2008) surveyed Multi-core processors are anticipated to become a major development platform for real-time
systems. However, existing power management algorithms are not designed to sufficiently utilize the features available
in many multi-core processors, such as shared L2 caches and per-core DVFS, to effectively minimize processor energy
consumption while providing real-time guarantees. In this paper, we propose a two-level utilization control solution for
energy efficiency in multi-core real-time systems. At the core level, our solution addresses two optimization objectives:
controlling the CPU utilization of each core to its desired schedulable bound and minimizing the core energy
consumption by adopting per-core DVFS and dynamic L2 cache partitioning to adapt both the CPU frequency-
dependent and independent portions of the task execution times of the core. Since traditional control theory cannot
handle multiple optimization objectives, a novel utilization controller is designed based on advanced multi-objective
model predictive control theory.

Batty et al (2009) described that with the widespread adoption of Wireless technology, Wi-Fi Access Points are
deployed more and more inside buildings as well as public areas. As part of the Technology Enhanced Campus (TEC)
project, this paper presents two algorithms that are used to determine Wi-Fi location and zone recognition around the
University campus. Using the signal strength and the MAC address of the nearby Access Points, the first algorithm is
based on selecting the maximum strength MAC address and the second upon selecting the minimum dot product
distance between the measured MAC address vector and a set of stored vectors. The Verona diagrams obtained from
the metrics arising from both algorithms are studied. Using test cases, results of experiments carried out to find the
closest fits of vector Verona diagrams to the physical infrastructures and buildings are discussed.

Tsukamotoet al (2009) analyzed that with the use of dynamic spectrum access techniques has a great potential in
future inter-vehicle communications, while it must cope with (i) temporal and spatial spectrum utilization changes
introduced by the primary and secondary users (environmental changes); and (ii) topology changes due to movement of
vehicles (spatial movement). In the present paper, along this line, dynamic per-hop channel switching in multi-hop
vehicular ad hoc networking is investigated.

Pagadarai et al (2009) presented quantitative and qualitative results obtained as a result of a TV spectrum
measurement campaign. We used these measurements to characterize vacant TV channels a along major interstate
highway (1-90) in the state of Massachusetts, USA. By characterizing the availability of vacant TV channels in the 470-
806 MHz frequency range, we show the trends in the availability of vacant channels from a vehicular dynamic
spectrum access perspective. We also describe the design constraints imposed on a point-to-multipoint communications
based architecture in such a setting.

3. METHDOLOGY

VANET is the extension of MANET that has been used for simulation of vehicles on the real traffic environment. In
the processing of VANET various phases has been used for development of VANET as well as data transmission in
VANET.

3.1 Steps Followed
This work will be done by using network simulator NS2. This work will be completed in three phases which are given
below.

Step I: In first phase ad-hoc network will be created by initializing number of nodes and then cognitive network will be
implemented in which spectrum sensing is done. Spectrum sensing is done to know about the free bands so that they
can be utilizing to send emergency messages.

Step 11: In second phase bandwidth of channel will be increased so as to avoid congestion and avoid loss of important
data. In this phase transmission range to nodes will also be calculated.
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Step I11: In third phase priority will be given to vehicles. High priority will be given to those vehicles which will be
close to their destination or can be said that which will be in transmission range.

VANET deals with communication of vehicles on the roads for movements of the vehicles. In the proposed work
VANET scenario has been developed by initializing simulation parameters for VANET. In the simulation setup of
VANET different approaches have been defined that number of lanes, vehicles, MAC type, routing protocol. In the
processing of VANET nodes have been initialized and transmit information to RSU available in the network. Road
Side unit available in the network utilize different information from the vehicles and transmit information to different
vehicles that are in communication range of the system.

VANET is the extension of MANET that has been used for simulation of vehicles on the real traffic environment. In
the processing of VANET various phases has been used for development of VANET as well as data transmission in
VANET.

3.2 Phases of proposed work
There are some phases of proposed work which are described as follows:

3.2.1 VANET initialization

In this phase VANET scenario has been developed for the nodes that have been used for simulation in the simulation
environment. Nodes characteristics, area of simulation number of RSU and number of vehicles have been defined.
OBU has been enabled on the vehicles that has been used for location tracing and contain transmitter, GPS and
Receiver.

3.2.2 Routing Protocol

Routing protocol is set of rules that have been used for simulation process over the network. In this process various
nodes have been used for data transmission to destination. The routing protocol has been used that is multipath routing
protocol. Protocol transmit RREQ from source to destination and the nodes that arte intermediate receives request and
reply back about the various possible paths for data transmission. All the possible paths have been used for data
transmission on the basis of shortest path data has been transmitted.

3.2.3 Cognitive Radio Network

Cognitive radio network is a tool or advancement in technique that can be used for data transmission over the network.
In the process CRN spectrum sensing has been done to check channel availability over the network so that data can be
transmitted using vacant channel. Multipath routing protocol that has been used in the network having various possible
paths if the path that has been used in the network having packet loss greater than a particular threshold value then
spectrum sensing has been done and data has been transmitted using cognitive radio channel. 3.3.3 Flow Chart

‘ Create VANET Scenano ‘

:

‘ Inifialize Simulation Parameter ‘

!

‘ Multipath Routing Protocel ‘

;

‘ Selection of state full path ‘

‘ Cognitive Radio Network ‘

‘ Data transmission ‘

‘ Parameter Analysis ‘

Figure 2: Flow Chart of Proposed Work
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Figure 2 represents various steps that must be followed by the user for evaluation of different VANET scenario over the
network. To achieve desired objectives various steps must be followed in the VANET.

4. RESULTS

In the present study, various simulations have performed for getting the results. NS2 simulator runs several times to get
the results. In this research work VANET scenario has started by defining traffic simulation number of vehicles in the
direction opposite to the direction of their mobility. In running simulation various communications among different
vehicles and roadside unit took place using GPSR protocol for the communication process. So, cognitive radio
bandwidth is used for the transmission of packets from vehicle to vehicle and vehicle to RSU and RSU to vehicle by
sensing channel. The channel is free that can be allocated for communication.
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Figure 3: Node Representation

The figure 3 depicts behavior of nodes as vehicles. They are assumed to be in four different lanes and lane that is
moving from left to right is assumed as a high density road. Node number 30, 31, 32, 33 acts as RSUs which
communicate with vehicles.
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Figure 4: Movement of Nodes

Figure 4 shows that nodes of upper lane and lower lane crossed because of their green lights and nodes of left lane and
right lane have stopped due to their red light.
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Figure 5: Movement of Nodes of Other Lane

Now in the case of figure 5, nodes of upper lane and lower lane have crossed and its turn to move nodes of right and
left lane and side by they communicate with each other and RSUs.
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Figure6: Node Communications with RSU

The figure 6 particularly shows that nodes of left lane which are now moving towards right now start communicate
with their new RSU that is node number 31 and 33. In the graphs, x- axis (horizontal direction) represents the time in
seconds and the y- axis (vertical direction) shows that number of bytes transferred in a particular time.

Figure 7 shows the ratio of all the received data packets at the destination to the number of data packets sent by all the
sources. It is calculated by dividing the number of packet received by destination through the no. of packet originated
from the source.

PDR=(Pr/Ps)*100
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Flgure 7: Comparison Of Packet Delivery Ratio In DUPE And Proposed Method

Graph in figure 2 shows the packet delivery ratio for network which shows that firstly when nodes just start
communicate their PDR is idle then as they communicate this ratio goes on. On the other hand PDR for existing work
is represented by green line which is less as compare to this research.
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Flgure 8: Comparison of Throughput for packet delivery in DUPE and proposed method
Figure 8 shows the average at which data packet is delivered successfully from one node to another over a
communication network. It is usually measured in bits per second.
Throughput = (no of delivered packets * packet size) / total duration of simulation.

Throughput is a total number of successful bytes received per unit time. So, figure 3 shows the calculated throughput
for the nodes. In this graph red line represents current work and green line is for existing work which is very less as

compare to this work.
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Figure 9 shows Packet loss occurs when one or more packets of data travelling across a computer network fail to reach
their destination. Packet loss is typically caused by network congestion. Packet loss is measured as a percentage of
packets lost with respect to packets sent. Loss is defined as the difference between total numbers of bytes sent and total
number of bytes received. Figure 4 shows that there is very less loss which shows that network is performing well. But
on the other hand loss for existing work which is represented by green line is much more as compare to existing one.
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~ Figure 10: Comparison of Delay Time In DUPE and Proposed Solution
Figure 10 includes all possible delays caused by buffering during route discovery, latency, and retransmission by
intermediate nodes, processing delay and propagation delay. It is calculated as

D=(Tr-T5s)

Where, T r is receive time and T s is sent time of the packet. Delay is the time taken by bytes to reach its destination.
Graph in picture shows that delay for this network is very less which means network performance is good but for
existing work (represented by green line) delay is very high as compare to current work.
i. Bytes: bytes represents amount of data that has been transmitted from source to destination. These bytes are used
for computation of throughput, packet delivery ratio and packet loss of the system.
ii. Time: time is the parameter that has been used for evaluation of different values at particular interval of time.
Time denotes simulation of the purposed system from staring to end. Time has been measured in micro seconds.
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5. CONCLUSION & FUTURE SCOPE

Conclusion: VANET is vehicular Ad-hoc network which is used for intelligent transport system for the drivers the ad-
hoc network is used to transmit various types of message over the network. The main issue of road density is due to
high load on road message communication get overhead due to less amount of network bandwidth to overcome this
issue cognitive radio bandwidth can be utilize for data transmission by channel sensing and message can be transmit
through cognitive radio channels. GPRS, AODV, DSR, PUMA these are various routing protocol utilizes for message
transmission. Based on the real time road density vehicle establish reliable route for the communication on packet
delivery. In the proposed work VANET has been utilized for transmission of safety message over the network by using
CRCN. In the proposed work vehicle to vehicle & roadside unit to vehicle & roadside unit to roadside unit
communication takes place. Cognitive radio utilized channel sensing for availability of vacant channel of radio
network. In the proposed work neighbor nodes information has been used for  selection of route of message
transmission. In the proposed work safety message has been transmitted by using cognitive radio primary channel that
assumed message delivery within time. Various parameters i.e. end to end delay, Packet Delivery Ratio, Throughput
has been measured. On the basis of theses parameters one can conclude that Hybrid Approach provides much better
results.

Future Scope: Though this thesis has been successful in overcoming the limitations of existing routing approaches and
improved the performance of routing in VANET environment, it does not take other areas of VANET into account. The
subject not yet saturated and a lot of future research works can be pursued in the following areas.
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