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ABSTRACT

VANET is composed of R3land vehicles distributing secure or insecure mgesa VANETS allow finding
independent moving vehicles in the road by disthilgutraffic information and road conditions. Inishpaper
(ASTS), a method has been proposed, and in this methodeansalgorithm is used for clustering vehicles] a
Dijkstra’s Algorithm is used to find the shortestute. It can be performed in three main phases.fifsephase is
declaring road conditions in terms of weather phaeaa and traffic restrictions. The second phasteasing
passing vehicle and data collection.The third phiasgeclaring sudden stopping of vehicles.
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INTRODUCTION

Nowadays, with regard to expansion of the citied iaoreasing population, one of the problems ifirtd a solution
to decrease the route length and urban travellmg span. In this regard, analyzing the networknifiormation
systems or computing the shortcut route can beuliséanet [1]is a developing technology, and it ¢cenused to
solve the problem of urban population traffic. Venare real samples for application program ofrbigvork. Vanet
network can provide vehicle-to-vehicle (V2V) andhige-to-infrastructure (V2I) communication by ugimadio
waves. Vehicles can communicate autonomously, ey treate a wireless non-structured network. Tleamm
difference of vanet networks with other networksthat there are no central sink massages and traterthe
network. The network is composed of a series ofclet that are mobile, and they are not fixed. Atbey do not
play the role of a router or access point. In fattnet networks are a special kind of MANET netvejPfwhose
nodes are vehicles. Each vehicle can detect thewsding vehicles. They form a network by connegtia the
network, and they communicate. Then, this vehickates another network with new surrounding vekicléhe
basis of Vanet networks is that they are non-stred, and DSR€and 802-11p standards are used [3]. Hence,
these networks can make topology changes. Singedtheot have any computing problems in terms afses and
energy consumption, they are flexible. There are kinds of data in Vanet involving information sing to
secure messages, and information that are nottisents delay, and their immediate delivering ig nompulsory
such as traffic information or weather informatiofhere is much sensitivity in terms of distributisgcure
information due to their direct relation with humiamdy. Therefore, distributing appropriate inforroaton time has
an important role in vehicle networks. Secure imfation involves various messages such as warniteg Hfe
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accident, warning dangers of the road and etc.rimdition propagation includes different protocolstiansfer
information, and it depends on the user and messagnt. In this paper, it has been tried to rehehshortest
route by using Dijkstra’s Algorithm[4].

Kishore Birders and his colleagues [5]added sectmitCDRIV protocol [6]in traffic light system iretms of higher
security of vehicles. In this research, CDRIV pomiohas been used on the basis of reducing traffarmation

aggregation and controlling traffic signal in tieffights system. They added security to relatestqmol, and called
it the secure adaptive traffic lights systems (SAT@ Vanets [7]. In order to produce the key inmstprotocol,

cluster symmetric key [8] has been taken into astolhis key has been obtained from RSU [9] locatetthe side
of intersections. In the results of this reseatble, number of moving vehicles from the beginninghe end of
interaction has been considering. Also, 41vehialish start time of car transmission (0.443) andregtime of car
transmission (0.446) have been considered. Alsbast been performed by using security protocohef dystem
(SATS) and on the basis of the same conditionsowitisonsidering the system security and the memibeehicle,

but different transmission ending time less thai6.has been considered. In the presented studhe soportant
issues and factors have not been taken into accobetcluster vehicle updates the information dfiole density
such as the connection of vehicles to the clustex duster formed on the basis of vehicles dicecthefore the
intersection. Another problem of this protocol ake of adequate security in this protocol espgciaien another
vehicle outgoes head cluster vehicle in the intgige.

This paper has been organized as follows. In se@jcensors in vanet network has been presemesiction 3,
Dijkstra’s algorithm has been explained. In sec#igrclustering and the way of detecting clusterdheave been
described. The presented method and the protowel en explained in section 5. Finally, conclusgopresented.

2. Sensors in Vanet network

The most important part of vanet is sensors usedaiious parts of vehicle. It reports the vehictesifion and
external environment to the driver and controlbrd applies the driver rules or information recdifem other
vehicles (Figurel).

—m

Figure 1: components of vanet network components

The advantages of new traffic lights systems cdetioby vanet technology is improving the traffiajnimizing
delay of vehicles in intersections, reducing thagth of vehicles queue in intersections, and reududuel
consumption.

Since traffic is changing, and it is unpredictalife,necessary to control traffic changes during tlay to present an
appropriate reply to the user and to report reducinincreasing the traffic to the user when thagefwith new
situations of traffic. Therefore, in these casgs,riot possible to determine the best route bpgisihe algorithm of
the static shortest route due to changing travgtiime.
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3.Dijkstra’s Algorithm

The method of tree structure has been used intajksAlgorithm.it is a greedy algorithm as wellgmph traversal
algorithm. This algorithm solves the problem of #fertest route from source unit for weighed graghias don’t
have a negative edge or weight. Finally, it dissuttite shortest route from the source to all graph& algorithm
considered an optimal choice in each step. All kea@ propagated, and the nearest one is continuesing the
same method [4].

3-1. Routingalgorithms

In analyzing the optimal route in the network oheynic transformation, it necessary to consider trhpassing

from the edge is related to the properties in teofriength and width of the route as well as ttadfic in a special

time.The related information of properties are e, but there is no proper criteria to demonstthe traffic.

Since traffic conditions are changing on the ba$igme, central system is required to presentitlsie response to
the users so that traffic changes are consideratijrecreasing or decreasing traffic is reportedhi® users when
they face with new traffic conditions.

The shorten rote is usually one of the applicapooblems in transportation [10]. With regard to eleping these
systems, various algorithms have been presentesptonal routing by considering parameters, charétics and

the structure of the network. Since there are warimuting issues in terms of graph structure ardmpeters, there
is no optimal algorithm for routing problems. Irhet words, a special algorithm can have the bestltsefor a

problem. Routing algorithms are classified into twain groups [11]involving.

1) Matrix algorithms : They find the shortest route between the pairbedds in the network by repeating the
operations. In these algorithms, the network is smered as a matrix [12](The algorithm of Floyd,
WashitaJohnson).

2) The algorithm of tree structure: They find the shortest route from the head t@otteads. In these algorithms, a
tree is created from the shortest route with thanthes that are branched from the source [13] ¢Dgls
Algorithm, Bellmanford).

4. Clustering

Clustering in vanet is a method used for optimatribution, overload reduction as well as delayuidn of
message delivery. Dynamic clustering removes tineeyat of fixed base completely. In fact, dynamigstéring is a
technique used to constitute a group of movingatekithat do not have any relation and physicaheotion. In
clustering, it has been attempted to classify ddtaclusters. In this case, the similarity betweaia of each cluster
maximizes, while the similarity between of varialgsters minimizes.

A cluster moves physically in the road. Vehicles determined according to the speed and their itxito head
cluster, and they become the member of the clust&zave it [15].Much research has been carriedroteérms of
clustering and keeping the cluster, and this shitsvsnportance and application in vanet networke Totocol of
MAC'[16]called DBM-MAC has been presented, and it imethod to support the communication in geographical
part and in highway scenarios in terms of variopgpliaations. DBM-MAC involves a design of distrileat
clustering and a mechanism of rapid distributionimdérmation. In this design, three important paedens have
been taken into account to select the memberstharydaffect the rate and amount of delay in messdatieering.

We consider vanet network based on vehicle-to-cletarchitecture and moving vehicles in a highwasnsirio. All
vehicles are equipped to GPS and a vanet sendmgivee.Cluster- based architecture is composedaoious
clusters.Vehicles move in a common path, and tleepime the member of a cluster in neighborhood i@tadce of
about 1 km) on the basis of clustering algorithms.

A cluster expands in two or four road lines. Clustare rectangular. The length of vehicle is venpartant in

vehicular network, and it is certainly larger tHares width. The important advantage of differertthite clusters is
that head cluster and the cluster itself movesgaloith other vehicles in spite of the fact that ietds move. This
issue guarantees that, although vehicles havedpghd due to the architecture of mobile clustestalale cluster is
created, and adjacent vehicles remain next to ether (Figure 2).

Media access control
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A sample of forming dynamic cluster is that, asg@s a vehicle enters a new intersection or highwagarchers
the cluster by distributing a general message ofhb@ship request. If no reception message is redeivpredicted
time, the mentioned vehicle initiates forming thkister by general distribution of a hello messageits
neighborhood. Then, vehicles of the neighbor diste the related information through backward nomatThe
information involves relation speed, neighborhoedrée and the relative position [17].

road side units .

Vehicular ad hoc network

Figure 2) vehicular ad hoc network

4-1. Clustering on the basis of K-means algorithm

This method is one of the best clustering metheasl it is considered as the methods of flat clusgeand
exclusive clustering. Clustering and head clus&dection are performed in considered route by amisig the
number of vehicles. In K-means algorithm, eachtelugs displayed by the average of that objectister. The
procedures of k-means algorithm are as follows:[14]

1) At first, selecting random point of k among i@itsamples is performed in the center of clusters.
2) Each point is dedicated to the nearest center.

3) Computing of the center is performed by usingtd@r members.

4) Return to step 2 until no changes occur in #rger of clusters.

5.The proposed method

Our proposed method (ASTS) is a developed algoribhnSATS and CDRIVE, and it is performed by addihg
properties of clustering security and routing ojetion. When there is more than one clustering, \tkhicle
entering the considered path informs the RSU bylisgna hello message, and it determines the paositiosehicle
available clustering positions according to vehi@BS. Also, it directs the vehicle to the nearésstering. The
tasks proposed in this research are considerduaer phases.

The first phases declaring the road situation in terms of weathlegnomena and traffic restrictions.

The road situation is declared in terms of weatbleenomena and traffic restrictions by RSU unitdhicles
monitoring or aerology equipment’'s.RSU has relatisiith meteorological organization in the roads.
Communication data is transferred in general infiiom packages. Speed reduction resulting from lhezat
phenomena is declared to all head cluster vehtbiesigh OBU and RSU. Freezing, flood and the slippd the
road surface must be detectable by the vehicleosens

The second phase:Tracing passing vehicles and data collection trafiata in collected to manage road
transportation as follows.

1) RSU sends general information packages to aitles (Head cluster) involving information.
2) If a vehicle receives a message (Involving sp&ackction and Address) from RSU, it declaresoiten distance
with other vehicles by using equipment or sensébdistance determination, and then transfers R&J.
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3) The packaged information is placed in RSU, arid fransferred to control center in special ctiads such as
bad weather conditions, freezing and etc.

The third phase: Declaring sudden stopping of the vehicles

In terms of declaring vehicles sudden stopping,dbwsidered vehicle must immediately inform therneshicles

and its own cluster placed in a determined distaHeee, the considered vehicle stops without dadait to RSU

due to heaving all vehicle and stopping all of théiso, it's not necessary to inform RSU due torges according
in a special range. They stop by applying detectiotomatic system of sudden brakes, and it is detltnrough
vehicular monitoring.

5-1. Hypothesis

It is supposed that each vehicle is equipped to &RSmonitoring or digital maps to determine thaagion. Also,
the information related to message is declarecetdral station by using road side equipment so ¢haered are
events are predicted. RSUs have relations with &REdigital maps. Each vehicle is equipped to a*T@R®ice by
using OBU?so that computing and encryption are performed anvehicles.

/ Sensor \

! \

Cluster symmetric key GPS

L
\ Sensor /

Figure 3) Nodes vehicles

5-2. Security requirements of the algorithm

1) Vehicle authentication: Joining the vehiclele tluster must be confirmed. The vehicle thatjbmed a cluster
must belong to the same direction.

2) Private messages: the connection between RSWelmde to obtain symmetric cluster key must pieva

3) Message authentication: The accept messagerfigoby the head cluster vehicle to compute vedsiahass
estimation must match with information estimation.

4) Keeping privacy of the vehicle: when the vehjclias the head cluster, the main ID of vehicle attter personal
information must not be manifested.

5) Invalid source: Sending message to the vehicistiime according to legal requirements.

5-3.Protocol description

In this paper, we consider Vanet network locatedhi@ urban environment. This network involves vishio-

vehicle or vehicle-to-infrastructure communicatiohll vehicles are equipped to a vanet sender racoVhe

network is composed for N set of nodes. There &#© Rnits for road side in this network. Road sidesistructures
are determined in predetermined locations on tiseslad urban classifications.

In network clustering, the system model is as feioVehicles move on a common path through usimgekns
algorithm and cluster- based architecture. Theyimecthe member of a cluster in neighborhood, aeccthsters
expand in the road (figure 4). In vehicular netwdhe length of cluster is very important, andsitusually larger
than the road width. In figure 4, it is supposeat tine white space, small circles and small squaresespectively
considered as the road, vehicle and k common poitite algorithm. The initial clusters are usualbtected from
initial vehicles randomly. Therefore, the clustetstained from clusters can be different in two meledent k-

Tamper_ proof device
on-board unit
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means clustering.In spite of the fact that thetelgsare mobile, and the speed of vehicles is lagtable topology
is created, and adjacent vehicles remain nextdb ether.

1) Selecting k random points ~ 2) Each member joins the most similar cluster 3) Computing the cluster center

&5

4) Updating the cluste 5) No changes in clusters cent 6) Termination of algorithm
Figure4) the process of K-means algorithm

Each RSU forms a fixed cluster in its transferriagge by using k-means algorithm. In this desigmifng the
vehicle to the cluster must be confirmed by thedhelaster so that mass is appropriately estimaiésh, time of
trip must be less during cluster formation. Hergighborhood condition is directly to the range rafhsferring and
receiving nodes. DSRC is used as the interfaceoaintunication channels. Dijkstra’s Algorithm presetiie
shortest path in which the vehicle can reach thsidered past quickly. The shortest path is obtaimemoving in
all routs, and it is tried to perform it optimally.

Protocol is performed in four steps:

1) Symmetric cluster key of the vehicles s obtaifiech RSUs that are near to intersection.

2) k-means algorithm has been used to create te dred head cluster.

3) Symmetric cluster key has been used to joirvéiecle to the cluster.

4) Information transferring by the head clusterigkhto control unit and traffic signal in intersiens are obtained
by using general key (PKC) [18](figure 5).

P Person A Person B
a copy of your public apersonuses thepublic
key sends to the B. keyto encryptthedata.
Person A Person B
E .
I— Using the private key Sending encrypted
\ to decrypt the data. ) Figure 5) General Key diagram data to person A.

5-4. Vehicle

The vehicles entering RSU range are clustered imgusmeans algorithm on the basis of availablermation of
vehicles (speed, direction and address). Usualltiai clusters center are randomly selected fraitial vehicles.
Here, the number of clusters that have been prelidarmed is clear, and head cluster (middle nofdée cluster)
is determined by k-means algorithm.

5-5. RSU task
1) Authentication of vehicles properties joiningthe cluster
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2) Route clustering

3) The connection with other RSUs

4) The connection with cluster head

5) The connection with the control center
5-1) meteorological organization

5-2) monitoring center

CONCLUSION

As it has been said, many problems of the roadbeasolved by providing appropriate information flsivers in a
suitable time. Vanet networks provide the requivetlicular communication, and they reduce travetingge and
events considerably. The main purpose of vanetarésis their connection with vehicles that lacly aentral sink.
This network is composed of mobile network noded to not have any fixed location. In the proposedhod, k-
means algorithm has been used for suitable clagtednd routing has been performed quicker by apply
Dijkstra’s Algorithm. The vehicles communicatiorsspossible due to connection of RSU with vehicled ather
bases such as aerology, traffic organization awd Bte Purpose is to reach an optimal method fialse
clustering in vanet network, and access the shaxese in the roads and cities.

Three phases have been proposed in this methodir§hghase is declaring the road conditions mteof weather
and traffic restrictions. The second phase is tigagassing vehicle and data collection, and thed thhase is
declaring sudden stopping of vehicles.
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