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3 Multi Objective Particle Swarm Optimization
(MOPSO)
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4 Grey Wolf Optimization(GWO)

0o

9y ol 3ol ael T ol e 4ot )0 g 0)l0 3929 als
O Sl lp s o Al 0Nl G dnngs
5 Sey iyl Wlie cpl e el 6598 (229,095
— o oltul )b Jolsie slo aligs >k po Ly 65,40l
S5 e S5 oS solgiiay dblae 09
N TS B ¥P S PVEI L IRV AN -
e bgy Graeby g Corex b ablis (ol S35 02,55l
iyt o ol 0,5 eolitul asad gl Lo gl 0 5
S yoe Job &5 S (o0 e | )b Jolaie slwo S (s
0N 50 Je (nl 45 a0 oo s (0,28 gl ST (GYgbo )
B @ 4 (290 m sl SKea ple
Sfbes Jao (nl a5 aS oo Sl il @l o
b laegie @SS e Job i L 0 e
Tals,ls somasgs by g (Sl e
SOl 9y Julo - ¥

L oS sies 808 (o9 (29,095 Om slaased
GFlon sloo S pla b oS> Jo jo aldis filug ples]
s Slo g, M iyS oo UK LRSU wile
ol sl 515 )5 (25,095 o laaSed )3 (S
PlEin 4 wims o bt Slalllas el 4l sy LS|
O sbaSed o Shles g (i (2l rse 5 ool
o0 2 (295 JB ek lao S olasd Gl L (09,055
03lilual 590 (s g gelane (b yrne (SO, Cnl Rl
Wl b Gpdlde (29995 o slaaSed s
e b B (2 s eilSo 2L 5 6 s el
3,15 (29,095 m slaaSed s

15 oy e YL 45" a0 oo Lt ciliss olalllae
gy oodle @ oo Cowd Sl 1 0g5 Gl slosl> lislai o
Aty g i) O b _SYsb (slael S5 5 Waol,ais ¢yl
O SoaSil (dal )l o 0 ais axlee ol en el
waalys dde b 551l 9l 4 (S slp (29)09>
—ooly 5 2Lk 53 (29,995 m SeaSid (ol g ogdle g
g oo @ly ge sl Tatedisn J& 5 o> piaw (55lo
s bl szl 5l olil b 45 Cenl ) ITS Gas
@bl JE 5 Jo ol (U plgreay Sy iz @l L

! Angular Zone Augmented Elitism- Based GA (AZEIGA)

2 Intelligent Transportation System(ITS)
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Algorithm 2: Address assignment

Input: Vehicle V

1. Fetch node-id of vehicle V and set to id (V)
2. Fetch SN[ V] of vehicle V

3. Fetch node-id of SN[V] and set to id (SN[V])
4. Address (V) =id (SN[V]) |id(V)
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5. Else
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Presenting an approach for scalable routing
based on K-means clustering and the Gray
Wolf algorithm for vehicular Ad-hoc network

Z.Sheikhi pourian! , Z.tayyebi qasabeh? and
F.Vazifehdoost®

! Azad University, Yadegar Emam Branch
2Payam e Noor, Guilan, rasht.
3Payam e Noor University, International Center.

Abstract

Vehicular  Ad-hoc  Networks are
networks that are created by combining
moving vehicles and related infrastructures
and have challenges, the most important of
which are routing and power reduction due to
the dynamic nature of this network, which is
due to the increase in the number of nodes. In
this research, clustering methods such as K-
Means and evolutionary algorithms are used to
improve routing in these networks. In fact, the
K-Means algorithm divides the network into
smaller parts (several smaller clusters) and a
cluster head is generated in each of the clusters,
which is used to transfer information between
vehicles inside and outside a cluster, and
choosing a suitable and reliable cluster head is
of great importance. Therefore, the Gray Wolf
algorithm is used to choose the best and most
suitable cluster head for each of the clusters. In
the simulation of the proposed method, various
experiments were conducted to investigate the
effect of the number of data transmission
clusters, packet delivery rate, message sending
delay, and message number on the
transmission performance. The results showed
that by increasing the number of vehicles in the
proposed method, fewer clusters are required,
the path of each message and the stopping time
at each step are stored, and the proposed
method has better performance than the basic
method.

Keywords: Routing, Scalability, K-
means Clustering, Gray Wolf Algorithm, and
Vehicular Ad-hoc Network



