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A New Hybrid Routing Algorithm based on Genetic
Algorithm and Simulated Annealing for
Vehicular Ad hoc Networks

Nayyerh Saeedi & Shahram Babaie”
Department of Computer Engineering, Tabriz Branch, Islamic Azad University, Tabriz, Iran

Abstract

In recent years, Vehicular Ad-hoc Networks (VANET) as an emerging technology have tried to reduce
road damage and car accidents through intelligent traffic controlling. In these networks, the rapid
movement of vehicles, topology dynamics, and the limitations of network resources engender critical
challenges in the routing process. Therefore, providing a stable and reliable routing algorithm is a
necessary requirement to maintain the Quality of Service (QoS) parameters of VANETS. In this paper, a
new routing algorithm based on the clustering technique is proposed, which is called GCAR. In the
proposed algorithm, the appropriate cluster heads are selected based on the genetic algorithm then two
vehicles are selected between the neighboring clusters as the gateways and a vehicle chain is formed by
these vehicles. Moreover, a combination of genetic algorithm and simulated annealing is applied to
identify the suitable clusters. The conducted simulations in MATLAB tool indicate that, respectively,
path discovery ratio, the number of clusters, throughput, and packet delivery ratio of the proposed
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algorithm have been improved by 18.4%, 2.55%, 3.45%, and 14.18% in comparison to the PassCAR
approach. Furthermore, evaluation of the convergence, standard deviation, and standard error of the
proposed algorithm prove its high convergence speed and stability.

Keywords: Vehicular Ad-hoc Networks (VANET), Routing, Clustering, Genetic Algorithm, Simulated

annealing
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(Figure-1): Structure of vehicular ad hoc networks

e e e R

O Ol (0w 0 Grizeed g S oxie slag 095
Slasags @ Cas (5,98 opl @Sl alite sloadlie
&, lp p3Y Sloged Wb aS cul plcaw! goaxie
G Gl e el pl slas )5 5l oed Sls] !
Sl ladasd ol dessls Jlase slaaslele
L a5 Sy 3 sy sl bpks il
bgyo9 om abold 5 Copm e 5 lale 5 &lse
Sy Oogdgdze Judody (5,08 cpl jo 5] 0,5 o)Lil

!'Vehicular Ad Hoc Network (VANET)

2 Mobile Ad Hoc Network (MANETS)

3 Intelligent Transportation Systems (ITS)
3 Vehicle to Vehicle (V2V)

4 Road Side Unit (RSU)

OY 2o ¥ o, VP Jle

&


http://dx.doi.org/10.52547/jsdp.19.2.61
http://jsdp.rcisp.ac.ir/article-1-1133-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.61 ]

3
%
|
)
i
{
X
S
1
K]
a
ES
o
3
3
Y
3
X
.:D
3.
K]
Y
&
3
4
".!\;

ogdise plml Ll Golol (ol 5 Wlowds aid S
@nS Cuddge Jlaixl mli8l ol PassCAR SGg
29 e o lbates Ly w306 elS g s
oslizul oS a>,5 5l RREQ sloarey Jlu,l obs;
b pleadss iole 5l 6T olr 5 oadobnl sloasy>
i WS ol |, gbeS wSs slavisn

asl 00,5 Jlo,l 1) RREQ slaaus olows 1y yideo
[14]

PSSP ESYL G VIRV O LA o9l
G50 aSis o oslhe e alS gy
3| wov e P IV EPC RS 3 R ERCOW PSR P
@bl ly ane Sb3l g o515 o sln
)ol.'é f""")?ﬂ‘ u,»‘ .J.;Su.a oolaiwl R (6 9T ‘_gl.,éé
5 NS e Fie ssba | (gileaigy OMSs col
OB diss o)l s s Jeere LA L aslin ;o
Skl Jols sleasie aS wiles S bl alas
[15] ceol @l mals alie o g, 0 S

TSk S5 (iluaige p,s5 51 [16] 5o
909 0m o9 SASS oy o9 ln
A azgi badgl Comez by, ol 5o .l 0als oola!
Al ojlail g Jlal oogases 0,8 slaws asle ol yiel )l
e g 3lasS (a1 o8l (nl 098 0 A
Slp WAPA alizee yal )l oz 5l g ol ool &)
6L49 3 6)|0).:o)¢‘) 9 sless uu.o.c ﬁL?U‘ Lg‘).»
Ao olass g WS o I3 colatul 5,96 g
gl Cavsts @ S5 ke ol Ken b laadgs
slass b g MOPSO 4 CLPSO ooy ,65 g0 b s 55!
e sk 4 %o ps 5 & G ladigS sl
o ob; L.\.u u...@lf

sy Sl 7] aliCes 5 shil
mas 4D 5l g oS (ganadss (gl oadigiluand
hlo asgz s .ailes S solatwl ades pw Clxil sl
JEsl gl blal Laly lgcas a5 cenl o3l 0 0,5 40
ol 09l oo colaiul Koo dligd 4 dlisr G 5l aools
Ll 5l sy ol YL 2l saimoplis (giluand

<

3 Lion Algorithm (LA)
4 Grey Wolf Optimization

BY ls ¥ 8,Led VF4) JL

[ Q?“"JLSQ oolawl LQMP CA....J‘) 9 = Comw o \o)’b)o
L3l o 0e5 Ulbl gleaiss L aslgn lag,oes
Mﬁ}).w 9o (5{53.0‘) oojm 5 as °).|5)‘> o)f ;SJ )‘ aS
pas Gl (69)lg0 10wl co colaiwl ojle 13 4lxe
eSS0 1 sed e baades (nn bLI) )18
Yo ojlge 85k Lo ssdioe re soling
g Aty (b s g SdeS sl el

oads polosle ) Ojgeds alie ol sl
ppesdl Vs j0 ghoe (Bpme paite )9
ol ods 00ls s gl ol Ol g oloiin b s
O ,Slos g o0l u,—.'l-.’.)')‘ bgjloass s § i o
P dmilie wline 9S0g, b oleriny i yeN!
el 00l eo)ji e 6,Samii O w40 Colgd,o

sadralnil gla I —Y
S99 T Sl 29,093 090 laaSd
250 Sl 3B 5095 58 45 35800 ST S e
w Jlail b 5 00,5 lolis |, (adlbl glag 095 alixd
RS e Jdods amo LSaS aiedgh aSiud G Lyl
Bl by pass @il Sislnss Goslisy 9 Logyoe>
WSed Sy 093 SLbl slagpass b oalaxd o po ansl
8o el Lol sl S obml wos
5hoesliul 5 Wl pogaie)lisle ;e 9,085 e
[12] ol TolisS sy olols,) 5 802.11p okl
lag ;355 Gt BLI| sl oasie (ol e sl 55!
ot oSl el ot @il T ey ledbl Uil
ol 5l B g samalss p S (obiees
Srolde Cools Sene Holaieds a5 Cewl Loy 5ol
A5 1k Jol (29,095 o (63,90 slaaSd s
Om oSl Gl Al 4 azg b [18] WS e
wod Joo SIS S g Wigiee 8 25,095
@l A 5 [1] Lzeogls aile ilise glagz,sSl
lgyo95 (m e (ry0lsS (L5 SIS Galen
(e Jels cdeay A* oy SI[2] 09l colanul
LJ"SL' L) G{‘OOM oolaul swLZ.o Sy g (Ol
S5l digs o o
ool Eolls 51 PASSCAR b oo S50 0
oleymae g Jail syt Jlade doo )8 ax o deaisn
Sl e 8,50 sle el olsiea baign uleows)

! Gateway
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http://dx.doi.org/10.52547/jsdp.19.2.61
http://jsdp.rcisp.ac.ir/article-1-1133-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-11-17 ]

[ DOI: 10.52547/jsdp.19.2.61 ]

Al opl S 0 SS,> abgs gac slagegs
@ dagags Y Cepw 352y b AT WS (o0 (e
Il Gidng S S sleades (g lese L
Sb RS S o jslee slegess g 09l L8,
Sles
5.9 owilS 3 aib j0 T ag,093 o9y olbls)|
sl e g el Glop) 5l Slaiiy Cyr GHZ
Wbl 3 oligS o Dbl )l JSSgn Nsd oo plox]
ool 320 JUIS it 4y a5 090 0 colaiwl 75 MHZ
ol ady 5 S8 JUS plgieay JUIS S5 a8 05 0
Sydos PR Nghoe a8)S Hla 0 g slaJUS
Sloygo laply Aol cya S JUK 5l og 095 a5
gl Gy sl |y s S JUE iizpen S o0
S5 & slass o5 b)) ally ol 5 adss
8990 cliu.u sé;L..a )| J.JBA oolazwl 6‘;» “h)"‘ft_sﬁ
JW @l ) R) 5 ¥sb op wlsiee (229,995 0
oddgs o a5 (5 5bdas was 1,8 colatul 5,50 S
Spg S s bl alees laaiss s b aiilss
Copde Slp &5 Gmgpe JU Gl 1, () ebsS
o i 5 S A g e ooliiul (sladigS g0
Sl (S JUS 51 eolizl b aily o loasss
Gl gladss 31 1, ool> Cunsg @4 bgiswe
Ly il o3l 1 JlS gai o 5 035 5 5leer
CBbyo g Jloyl oogue 4 puiis gy Sluen
IS U Gk 5l egdge (nl g sl atnly Lag 55
oals ooy las (V) JSi j0 oS jaboylod 090 oo (et
L,;.:‘L»_Q‘).t} 4.»_‘>L: aS.i)o nsm | 65)095 FUREP
JU B 5l 9055 d sy095 sl s 8
JUE Bl 1 Ll g o g dglonad Sy JyS
I $9y09> 3l ol alols O S Llaosr SO U9
Sy dlaas o (JUB 5o s L 5I M 69,095

D9 0
()
=)
~~~~~~~~ \ir«ﬂé’ IR SN IENTARE I
<y ; 1=
_____ ol g ———— e e e e e e
=@/ 2Zr——
m
5 Jlof 0390m0 & g7 L Lag 55 Saluass (Y- JS5)
b JUlS b,

(Figure-2): Neighboring of vehicles based on the radius of
transmission channels

3 Inter-Vehicle Communications (IVC)
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(Figure-3): Flowchart of the proposed algorithm

2 Genetic-based Clustering Algorithm for Routing
(GCAR)
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