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Smart cities have emerged as a novel approach to improving urban quality of life,
optimizing resource management and public services, and enhancing economic
productivity. In this context, the integration of G5 technology and the Internet of Things
(1oT) can play a pivotal role in accelerating digital transformation and developing smart
infrastructure. This article evaluates and analyzes various criteria related to urban
infrastructure and services, focusing on how these technologies can be utilized for the
development of a smart city, with a particular emphasis on the city of Tabriz.

To collect data, a variety of methods were employed, including a review of diverse
literature, surveys of citizens, field observations, and collaboration with local authorities.
For this purpose, multi-criteria decision-making methods such as Shannon Entropy and
ELECTRE were utilized. The research findings indicated that Zones 5 and 8 were
identified as the best options, with a dominance score of 8, while Zones 1 and 7 showed no
dominance and require improvements in infrastructure and services.

Furthermore, the integration of G5 and IoT technologies can contribute to enhancing the
quality of urban services, reducing pollution, and increasing citizen satisfaction. The
results obtained can serve as a foundation for planning and policymaking aimed at the
development of a smart city in Tabriz, assisting decision-makers in identifying the

strengths and weaknesses of urban infrastructure.

Cite this article: Zarei, A., Valizadeh, R., & Panahi, A. (2026). “Integration of G5 Technologies and the Internet of Things
for Smart City Development: A Case Study of Tabriz Metropolis”. Journal of Geography and Planning, 29(94), 369-
389. http//doi.org/10.22034/gp.2025.65606.3358

© The Author(s).
DOI: http//doi.org/10.22034/gp.2025.65606.3358

Publisher: University of Tabriz.



mailto:Ali.zarei75@yahoo.com
mailto:Valizadehreza60@yahoo.com
mailto:panahi@yahoo.com
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000

Journal of Geography and Planning Vol. 29, No. 94, 2026

Introduction

Smart cities, as a paradigm of modern management based on technology, have garnered significant attention in
recent years. This concept refers to the utilization of innovative technologies to enhance urban quality of life,
reduce resource consumption, and optimize the performance of various urban systems (Harrison et al., 2010).
This research investigates the integration of these two technologies in Tabriz and evaluates their impacts on
optimizing urban processes, including traffic management, energy consumption, and air pollution monitoring.
The primary objective of this study is to explore the feasibility of integrating G5 and Internet of Things (IoT)
technologies for the development of a smart city in Tabriz.

Given the increasing demand for improved urban services and resource management in lranian cities,
numerous studies have been conducted on smart cities and the application of modern technologies. However,
few studies have examined the integration of G5 and loT technologies within the context of Iranian cities,
particularly Tabriz. This research can be considered the first comprehensive study in this area in Tabriz and aims
to provide a practical framework for implementing these technologies in other cities across Iran.

Studies by Al-Fugaha et al. (2015) and Sarker et al. (2020) have explored various models for implementing
10T in urban systems, demonstrating that these technologies can contribute to reducing traffic congestion, energy
consumption, and air pollution in smart cities. Khalili et al. (2021) indicated that Tabriz faces challenges such as
air pollution, heavy traffic, and high energy consumption. The implementation of these technologies could serve
as an effective solution to improve the current conditions in the city.
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Figure 1. Conceptual research model

The methodology of this research includes data collection from various sources, surveys of citizens, field
observations, and collaboration with local authorities. Additionally, two multi-criteria decision-making methods,
namely Shannon Entropy and ELECTRE, have been employed for data analysis.
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Shannon Entropy Method

The Shannon Entropy method is a mathematical technique used to measure uncertainty or the amount of
information present in a dataset. This method is particularly applicable in the fields of information theory and
multi-criteria decision-making. The main steps of this method are as follows:

1.
2.

Data Collection: Data related to each criterion is collected from various sources.

Frequency Calculation: For each criterion, the frequency or probability of occurrence of each state is
calculated.

Entropy Calculation: Using the Shannon Entropy formula, the entropy for each criterion is computed,
where H(X) represents entropy, p(xi) is the probability of occurrence of state i, and n is the number of
possible states: H(X)=—Y i=1np(xi)log(p(xi))

Weight Calculation: The weight of each criterion is calculated using the computed entropy and
assigned to the criteria. Criteria that provide more information receive higher weights. This method helps
decision-makers evaluate different criteria objectively based on the available information, ultimately
aiding in improving the decision-making process.

ELECTRE Method

The ELECTRE method allows for a comprehensive evaluation of different options by considering various
criteria and their associated weights. The results obtained can assist decision-makers in selecting the best options
and lead to improvements in the quality of services and infrastructure in different areas. Additionally, identifying
areas with lower dominance can serve as a starting point for planning and improvement in these regions. The
main steps of this method are as follows:

1.
2.

Defining Criteria and Options: Initially, the evaluation criteria and available options are specified.

Decision Matrix Calculation: A decision matrix is created, where each row represents an option and
each column represents a criterion.

3. Weight Calculation: The weight of each criterion is determined based on its importance.

6.

Comparison Matrix Calculation: For each pair of options, a comparison is made to determine which
option is superior based on each criterion.

Agreement and Disagreement Index Calculation: Using the obtained values, agreement indices
(indicating the superiority of one option over another) and disagreement indices (indicating lack of
superiority) are calculated.

Ranking Options: Finally, the options are ranked based on the results obtained.

This methodology provides a structured approach to analyze and evaluate the integration of Ge and loT
technologies in the context of smart city development in Tabriz.
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WowigR g Al (1 5 sl S gl g i Jud (s 59l (5L
(3295 5oii)S £59 390 axilino)

¥ Yoo, . .
ly e & Teslj Jg Lo, “‘59)‘) ok

Ali.zarei75@yah00.com :aabbl, .)lpl ey ¢ ool 3131 olKusils ¢ pad (s 30 y20li s 9 Lblyin (638> (gommails .
ValizadehrezaB0@yah00.COM :4sbbly . 1l ¢ 55 ¢ oMl 3151 ol gy (632520l 1 g Ldlyi 09,5 )bdbiuol ¢ Jgtumo ot g5 ¥

panahi@yaho0.com :asbbl, .\l pl ¢ ¢ oDl 13T oKl ¢ ¢y (¢ 32)20bi s 9 Lbl i 05,5 ¢ )babiasl ¥

oS>

o OlNb!

(oges Glasd g wlio ding Cupde (SR8 (S5 CudS a1y (n98 ) Gl 4 dieden (slajed
sl copnl g (GO) warty Juus slacsyold (SoplSoclivly ol p> lords zolae (3Ll (590500 ) 5
Uil b pols dlie aS ) Nedign el dsugi 5 Jlumnd Joo0 @pd > a8 Lis Wil e (10T)
s Bgsygls ool 5 oolitl (Sige sayp d oyted los g bl b bag o cilieo (gl ylono uloo
003 o3lisul egito (sl yhg) 3l dmedls ()glaan sl sl oy 318 15 2 a3 b dadsr b dawg
SRS Copde g dadgn a3y allas g 9 o8 I (oriw o il glie adllas ol o canl
soate & glaolidn yy @5 5 (b g v )8 Kiagg ksl )5 1) (55 b GleMbl sily (0 & Sadgn
ool b (o)lSar 5 o Sloss g lacdloyj o)0e ) Juigrd 5 (B Slops g Sl slaer
<8 p8) ol 5 oleMbl (5yglaaz g (50 Copte b baspe (cogad 5 (o> sl b L)l 5)l)5y e
e 9 o plojl a8 s s Sl g B g Jo Ciglrai i Tsp 5 O Glesls 208 B i
oMl &bl ¢ agicniirg,speetest.net, Itproportl, lot iran) ol oy (py5 )bpes J& 9 Joo 4
5 0Pl (98] o)lmediz (6w sl by Sl (5205 e Sblis) iy S (saa) (gl bl (ucheck
lolis a5 e st 4 WSy A LA 50 gblis a8 ol 4l 5uios ol .l 015 odlitl 0]
ool Cawd 4 ol )b Slosd g lacloy; ded 4 jli g WL Sy zub Vg ) Gblie a5 Jb )3 wins
I8 ool 3)90 o y5 Madigr ol drwgi sliwly )3 (gl sl 5 (giyaely sl lue Olsie @ Nlgie

Aoy )b b lacdlo ) cins g 098 bl (glulid )3 (B85S wreual 4 935

1l g4

iy Alie

VYNV el &6
VEFLYIY 18,5050 &b
VB[ Y0 1 gy e,

VEF/N LA L) &6

ojlguls
oy Jud slasyglid (Sl
0iS]

Gy hasdo el

RN §63 )90 dalllas) Niagm ol dewgs (gl Ll SOyl g eony Jud slo (sl (Kol ((VFF) el g Ly wal Jg f e oo ); b
YEA-YAQ 4(&\") ya 40’/{3)446}::; [:.94‘.-0 ()J).J
http//doi.org/10.22034/gp.2025.65606.3358

oy o8l £yt

72


mailto:Ali.zarei75@yahoo.com
mailto:Valizadehreza60@yahoo.com
mailto:panahi@yahoo.com

.:";’.* L 7 & F
f_;ff;_abft&f;du:sﬁa s

JOpFe i



’f’F‘qfa)melirq0)’)1‘5).‘1)40[!}‘4}“/)}'.? \‘V'

FPRV-PY

Connj e loix] = (eolaiBl (glo (il ¢ Ll 0l £33 oo M) S 4 dadign (glo ol drwg (S g Canny )8 £9, b
(VY )en g Sls)) ol (y0d sla con paiie b3 olay GBI (gpmy Al L oolpen sueSs g (Jae
P& Sl Nadgn el drwgd (e Sitelip doye ) bied S98 Sbil b dilie car har palie Sl (S

(Y Ghlen g denlyg) conl 03,8 L 398 4 1) (0L d2g5 p3] slaJlo Jobo

Sl BB e 68l iy g il ol (D (hieddon porde U ond el bli)l g cleMbl (gy5kd ol
Sedld g pogad 5 ages Clodd (b Glocdluyp; s clp Clbls)l g Sledbl (6)5L8 5l Lo jed bl 4zl
a5 ol lgld sblse g lacusyd 5l oslinl o 53 layguiS  oles (Y)Y J o), S yoh) a8 o odlainl egSs
OleMbl (65l il caand ;3 5 Gl pl j0 M55 08, 295 zolsx oJJ.ﬂ 5 Jb lp 1y (o 08 coi aawly 4 b Lt
(V¥ o) o) an g 03l 5) cawl 03l 45 (S 0 1) Lo dmols o siy JByes (5p5b 4 (ICT) wlbls)l

Gl 95 ]y (b oy 3 ol ) (sl p (e g g Cupde | Sliiges plgis 4 diedgn (sl

Silodie g @l Bpae (I (srd (SUj CudS 0 lp Cng slaiyglid ekl (Slise 4 porie cpl wiles S
dnjaed 95 cnl 2bml )3 (sl (slacsyslid (o (Vo) e T ollen 5 g yn) ol (500d Cilisn (sl 3)Sles
o 5 5yl bl iyl & Jate oS g laolSind | as S plyie @ o canl (10T) il el
Jlasl cubylo L OGBs9k5 50 s S YT hiSad 9 (055) Syslen w8l |y jaed o 53 (SSe 5 Sloj cslmosly
3 peze sbodly 55y g olblsy) iyl slp Sl 60k SO lgie 4 YU slaodly JEs! c o g o5 b Y
S sl Sl SBEALE (505 g3 pl a5 L (YA T llen 5 SUI5) D90 s diedgn (slajed
Oy 4 &S oy 1 g 4 39 e wal )3 (cages Gladd g (G Bpae (JB 5 Joo dlex gl Slapians 2
by 41 i g ol dlge Sl 5 Kl gl gt sy > oodiie (slagily b oglul sl S,
Sl Sy900% Cygpe 5 @lie Cudgiome 4 argi b S0 g I OIYViphSen 5 (unaul ) 3l Sadgn slacslu
@ sledl oyl 5 GBgyslisd Lyl 3 el (y9p8 ol el St S50 Sln (298 locs)sld I eolil
A Capde g 55 B G SK; CubS gy lp 55 Sl w8l s slacsysls s
G 15 oS dlonl Liadbgn (olojad 4y (2SS )3 (el Jo5 Blgi oo (659l 55 ) S 5 5550 ool (s p0ed ulie
(Y S 5 ) 3yl el 1y (Bly oloj Spgots laosls s 5 spslas sl 10T 5 Waodls JUasl oVl cudyls
3 e sloanlp (g3l 2 o Sl b5l 5 5205 e 52 osld 90 ol (Sl (SKisSe i 4 G5 0
s Sl o g sy gy ol kol Ban by o lgp (Sl llai g (651 B (Sl g e e
4 g bl 2y )0 Nedgn b Sy dmg sl (10T)ebill oyl o (G0) oy Jus slacsygld (o)l
g Medgh b dizej 3 (e3dale lagdngh (olnl Sl 3 @lie Cupte 5 b Closd CudS dgme 4 G938l)g)
o 3 10T GO (slagsyolis Koy oy 0 (o lalllan oo ol b ol 015 plosl o slncs ol 51 o3liz
9995 rhae sy ) dej cnl 3 ol adllas (gl lsie 4 WSlgie G cul SlBD g Gy ohag 4 Slnl sl
09339y Gl 4 25 b (503 g9 3l gl Wl il slapred bl 53 aeygld cpl (iluodly sl des 52l

. Dameri Riccardi

. Harrison et al

. Internet Of Things
. Gubbi et al

. Generation Five

. Zhang et al

. Lee &Kim

~NOoO O~ WN -



V) Pl g o3bdo s ) | eloi gy drwgd’ (5l L] Syl ) g poely S 51055908 Ko LT

bl 3 B8 S8 plal 53 (e e 4 Wlgie Baiod cnl (Sl v 3 (Sad dsg 3 10T Gl g)lié
sl sy g yglid ol (gilwodly Caa )3 e S mrenal 9 (Sl (S 3890 sla e

g Wy (S9Slo)lol (gl (3o yms g SleMbl (659l (655,15 & pll (g b o pre VL ) o> pils puac )
S b Ao > 2la iyl (Ve o (i 5 2lad) dileie gy 1y 6 9ol (el (gl il al 5l eolit]
5 oS Lag wge Slalllas 51 Ko (WA G655 5 Boko) sl o plol GOIOT (glacs sl (gjluodly 5 Aiasion
oS sl 01 ST g o0 a3l Madgn (sl e 5 clil ol clad )5 4 o 13 &5 €8S Eyge (Y4IF) ) K
WS Jos Cunj bame p O)lla3 g (Gl Copde (B g Joo swiuns d90 > S IRl e 4 Sl 10T
2915 (el & sy aom ol 4y g (sl jaed 53 GO (5y5bd Jl eslial gy b (YIA) o llSon 5 I3 (pioean
S Jos it slalazme 3 Vb sl b g lojen @50 4 olRiws Gl Jlail s oyt S plsiear Sl e
losly ilsee claJio 4y 55 (VoV+) ToKen 5 ko 5 (V410) TolSon 5 lei lallls wile (6)%e5 slagsingss
lois 53901 5 (6501 LB pumo «Sebly L2alS’ ay Algi oo U yglid (gl 4 Slosls it g 4i3layy (5,805 (clbpians 3 0T
Cupdo Do 4 Milgs o GO a5 wimd o lid s plosl lpl B S Sldlas aiS S8 Kiodigr (sla ol
(V¥ cohlSan 5 gguge) 15 SaS Gl Syi sl )3 (G551 Bpae Slodinge 5 edlop) p o)l «Sbl 3

G yao 5 S Sl don (59l ygzman o il L 2y oS Wb ol timgdy o (V1 0) ol em 5 LIS
Bl o ol 5 39290 bl 5 gy gl el (ol algii e ncs gl (s3loonly el 529y 551 VL
SRS e S (sl bnyglid ol aced )b orima LS 10Ty G (slas )5l i )3 lpl (I3 laiagh
13,8 0, Ll Gy j Lo dgut 9 5 g Joo g3l B ras (gilwdingg ;o b gy0ld pl Cudl 4 iz Cildllas Laiiun
Ol sty 5 b )3ld cpl (silwodly (69 i odae Elga 5l gt (oladl g kel ( Blop; ol (Jl ol b
Wg)ist slosd & oy RIS 03294
My slaojan alolis Gaa b g ol woxy Jus p ST Ll lie 3 (VF+Y) ljlas deore 5 (6 yitnd (e
Ol ool Cuwd @ ol By Slye dlde o g, 3l oolil b aejgpn cpl (s coglgl 4 G5y ike Miedbon
Ao3h g 059y Sw)y gdaw w9 il 1) (e )d YA ()59 391 5 3 bawgi o o)Ll Jhxe oy yiepe 45 Sely> el
Jro dw (pl b duslie 0 (o5 jlews (59 4500 Hle 90 i 1y 0oy YYIV (459 &S 0dgy (w459 o2 slmo 93 059y
A3 g el oy daly> dmoyy 3,Shos 4 5l lanals Al dirtaglyl 5 @l )3 (oS w5 Mae 5 4zl

L5153 olyor a4y (oL aua Egaime ;D Waojep oyl &5 cunl ol o lis gabge Cpl ol 03 ygl Cowd ) jLiel o zeS
Al 4zl o e 1 o (63U el 3 Algs o Lol

23S Lol Keden slajed oan] dnwg p ghe Jolse Jo al)l 4 gy )5 (VF-Y) Ken 5 a9y
oal yr Jole oy iS5l (GBisysls) sy oyl oy plis Jimghy ol mls wmshy iyl ae Copie
obes 5 il Wosls Sl ool woe 4 ()l (g ptod Cap GO (559l8 (6565, 4l ok diadign (slo o

A8l G55 Bpan oo Caa )l Mader b bl o5l (gt ol OB GO 6ol (ml by 58

1. Gubbi et al

2. al Zhang et al
3. Al-Fugaha et al
4. Sarker et al



JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i YvYy

RGN A KV FRVON PV PV o..\J.J » d)\.:\fﬁ.'}';l} bld 5l ped diy (gl)bs dnwgs o Buios

2 bl Ol i g Madgn (6500d JB g Jo> glge g il )y a4 pidgh 3 (WoF) LSen g (Juron]
e 3 (52Laj Mo Ly )5S (lo RS Sl (S0 lgie 4 oy 2 LS 3o (lmazdly Azl oy eSS
(3 y2ely Cinds ralen | ea3aaie wlge 9 bl b ol (3800 45 L3l o d3lge (6 30B (19,0 Medgr (S B 9 Jo
5 Je> (53l Ladbgm 9 Ao 5) 4 9 0y 5 oledl oyl (e Nadign (claptune b (S pis ¢ Jlo glio 2518
Al o sbdl o) glacdlo g o W) U 5 05 0SMS )3 (50 S5

o3l (Sl oy 4 GS nling laisygld oSy il da g BB i iz 0 dlie ol gl €99
Dgd oo ABLLD Madgn (sl b dawgd )0 (s 0lST (6)5l8 93 lais 4 aS il (10T sl oyl § (GO) oy Jus
25 R & el sk BoS (pl (imen A5 SWS plie Cu e 5 (6 Gladd Sk 290 4 Nl o0 S 5
2 305 ol 2,5 )8 elital 3)50 e ] )3 (SIS Cslis g syl sl alise lyis 4 Slg e ol b g WSy
ol |y athie o] (ol slagile 5 lajls b a8 o S8 (e (B85S ppead 5 (lie 4 (ol 103 o )
drwgs Slial 3855 gly bedlon ) dge 5 (ng Slosysld 13 IS alojw Coonl & dlis Hluk dnng p 45T WS
ol 1S g 4y 2,8 )13 o0litl 3,90 5 Lo jred ol (sl 25 clsie 4 WIS oo 3,S0s ol S 0 ST o ed Jk
R85 BN )3 Nadgr b dawgi Scusyd g bl (wyp 40y g e g @l 3509, o @l L Allie
29 Ogune 059> (pl ) (N S waeual g Gliizee (gl diaid)l piie Sy gt 4 KlE o0 g 35l 00

93 G Sl
Waoudgd i 0 gedo .
g o Slos (gilwane ¢y e Obls)l g e slaeyglis 51 o] 13 a8 395 0 GMb] (6 4 Coioubon >
S Slods U Wgd oo Julo o o3l cd)ﬂ@:} 03yt jobody aodly i yos pl )0 D9 o odlaiwl (50 L;Lm.xzﬂ).é

Ak (610330500 ¢yl g0 (SN CutS dgup o yos oyl Juol B (Y4 +A ‘\)'.\.‘Jhb) 0,5 @l A.o])lf g Madgr job 4
(VeeV ‘YOI)&@ 9 ySatsS) Cunl b (g sl g dads e (el (wlis I

Weodg s 4 (10T) sl Cd yial g (GO) pony Jud S5 59 L 1.Y

o o Nigd go ABLD Madisn (sla el dnugi 9 3bul ) (ol slas )l (lgica (10T) bl oyl 5 GO slasysld
LS S8 U ol oS 58ty 0 08155 o 355 (1ol (sl S b lacsysl ol 5

GA@)’@

LS ey 1 (86 losyinS lagtlle b o dindd 5 Caner 23 S50 bl (2o pow o)lia 3959 L
8y gy Gl S liyyj 39108 c(5 0 8 (igr (Bluwe 3 |y ol (e 3903 45 Wlosd dalge Sy slacd b
Syt (sl lSaly (Bl ¢ indg i 50 dgel edalile lsice gyl A e )3 5 (SKj CedS (el da Sl
b oy s oyl (W75 ol dislow) duy o S5 & ()90 Ll 5l Gl esilil & (alitod Caa > anje oS
b (sligg b ol DK pity (S5 0 2S5 b Slgie o e las & Ll oyl cluy oy 4 GO
Sl b salss Jog oyl 4 (0h) sl ol 5 1l (il Jlail 4l e 05 (o0 )5 opied ) culie

1. Hollands
2. Giffinger et al
3. Internet Of Thing



vy Pl g o3bdo s ) | ilonigd pd dewsd sl el Copi) g paly Jud slo 5 y9LS5 Ko LS

(https://rskala.com) el saleds ol 3o (P9 dbja ditwn Copnl cpl Blial 5l dadgn (cloyed ¢ Meden
s sl Jsl )3 Y sl oyl 5 o8 135 Vb o bl odas jgbay (GO) wlbls)l p2ey Jus (slaaSes
)9l cnl diodon (glajeed )3 Kol Jitie lojen joboas baodls I el poes B aimd oo Skl L Sy ol g o0
Jgieas (¥ ylKan 5 Si5) 238 Ll 10T slaolSiws o 1S 5 gy Sl sjlopal o Sl (25 Slyics
J8 g Joo clapivaw g 20 Jasl Yb ey b1y odls U cul (0B GO aSluis hiadisn J& 5 Jo 059> 50 (o
b ooty o il izmen (1) Jpa2) (VIR S0 g by gSi) S S8 5850 sl |y S5 Cupe 5 oo
(VoYY CohlSen 5 llaodll) 15 e (SULS S8 W55 ploj GBI 5 (59000 29 4 5 e |y 455 ) o SIS
calo diejls GO (giluosly &Sl dlex I cunl a2lge 5 ol booyglis ool ilwasly Jl e > o
rolej 5 paze dulp pl & Kgd cumd sy maw 0 Bk e 4l GlaolSial 5 gy ol b gesley;
@ ddgan I yide GO ()l > (el Jluwe @S & Juate (gloolliws sliai (il 4 dxgi b (rizzen 35 Salgs
Mo 5 95 Sl g o pdaw 0 sl Sluis 4 e Wlg o GO slaaSs 4 (olo Mo W] o puis
Wil (g JB jobdr Sl (hdgr dswg sl dga0m0 03Bl )93 Bblie 13 0fgas GO iidgy il Jl ) aShl S0
(VJ9i2) cosl btz slaelgsS s s lu ) )3 wibae ()15 alo

G5,5,9U8 (solaidl g sloix| O pili

s gy 6 i) Ay g yid o Jlie jobody a5l azdls 33 (S5 cuisS it sl wlgs e GO (g)yolid elosal ol il
o) ool @l cl Sl ) dles 5l il Sleds gm0 g (beel Ll slacus s dbul pgye bl 5
GO (555lb cogMeay 29 cudlig g (55)9l88 (gilwg)dss dar I iz mlio )3 (5590 00 WRl3El Coly Wl o (50
los () i (Yo%) 2505 5 J) (VoY e Fohlen o CS315) 05 o bl g slaylSy S (gl (sl slaasyd
A3 o s |y die cpl o Jled gl i o calises (sl yauiS 0 GO (g5l Cundg 5 IS

GO (5,93 il g llie b S5g.) Jouo

s gi bl g B S5g
Ghpsagl jd cwl&S s dobl g 35l ce oo YU ce oo
o dndass g Y oS 22U
Slejon yobo & ol I gyt slaas I Slunidy Fawy oM
S sloap)lS sl slacel 6 5 sl L) VU el ot
ol 55 yo gl g (655 Bpae Jrals <3Pl bl
oy gty
sl pj jlulely glp M sl aleyw 4 5L Y loas jo
Cawl 2920 blio jl (g5l 53 5o GO yidsy dgdee gy
Jhate (slaolKiwd slass (iul38l b uiel sla S5 iol38l el Jlune

(gSMa.com) :aue

1. Zhang et al
2. Sengupta et al
3. Algahtani et al
4. Zhang et al
5. Li,&Zhang


https://rskala.com/

JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i Yv¥

Woj ol 30 Jlad CS 1 g AliSeo (o guiS 13 GO (5,9l Cardg Y Joua

Jled glacs ) I
Verizon, AT&T Libgs b S 9 GO slaasius (g5llel, 1S5 e
Huawei, ZTE GO gilwodly g drwes jo plKiy O
SK Telecom, KT, LG Uplus &)l GO a8 b yauiS (ol 5> 0)S

NTT Docomo, SoftBank G &S drwgs Jb 5o ols
Deutsche Telekom, Vodafone GO s b S g (gjlsslely b 4o ol
Orange, SFR Il Jb 50 GO drwgs sbaasly Al

EE, Vodafone, Three Olbgy S 9 GO (sbasls (gjlulel, Lk y
Reliance Jio, Airtel Gb oS (gjllely (S3b o EWY

(itu.int) :xe
(10T) slui & g

A il VA ey conl g e sl SIS jarls 1 e VA Jle jo b gl (I0T) bl coyil o)le
5 Sud i Gwgn phe bl abpiy Slead &5 55 Gy Sler il S leis 4 plgie 1) Sl oyl
Sl (Y+IA ‘\OI)K@ 9 o) WS o pi Kl (ICT) bl 5 SleMbl ol (g50l8 5l oolaiwl b 50 9 (gjlre
Yooh Jlo S o Syo 1y (10T) bl ool aily a8 Wlosd oy oyl & (sl o ey b sl 5 (s 00k595
9 y9ly) A8 o (SN e 0)S (59 &S cuwl (0]l slaay | grin conl @ fate sLudl slasi &858 5,155 LCISCO
Sadigrn (gl dlayly 5l oolatwl b liodier slalad (o (gilre slacuwasi 5 Cosr glyls Ll leie & cwl (Sen 10T
¥ i A 5 . . .o . o

(VN0 ¢ Jlj g () 998 iy )5 5 (ares (S o sloial a5 b3 o Jlail (61
ok )5 ladoly g Lol e Wosld Jols 5 cyeul (668 ¢ ot bl sludl o il (gilwesly ;| Ban
o)Ll (o 4 4y by sdpe g 1y o OMEl ples 5B (gyuby oS Ll conl (VVF ‘AOI)M 9 B) Cuwl (S8l
oot 45 a3 oSSt 1) () oS cldl il olem @ 00d bcyse o gy b (S s e ol 3 oS A5
)'I u.x.§]9 L;bbdu‘y.} u")ua“ dL“’W*’" s G Howd g L;‘del.o.::&lw IRVRNWTY Y S )b VRN S g'l Co e cdj)il J.oi)lf (o
I srSose LIOT ulply S o wadlys 1) )S0aG b oLl blijl 5 00,8 (365 > i slacell 10T
Ssyld (oad (anaSed flug plo g Lels wisdon (lapdli dojSlac) oad anss hlog 518 bl
i 00 3D Boybb Pl g bdd Meded 4 i I 1y sldl oyl la il g b ST gy S slaasuls wlbls )|

Cyglaen 5295 bty |y Calista (claodls a5 59 o GMb] iyl 4r Juate (sla K g ol I (glasius 4 10T

1. Alavi et al

2. Rathore et al
3. Perera etal

4. He & Zeadally
5.Heetal

6. Rathore etal


https://itu.int/

Vo Pl g o3bdo s ) | eloi gy drwgd’ (5l L] Syl ) g poely S 51055908 Ko LT

Py les cuasuily o 10T gla Kus (Jlo laisds (g 350l S5y slaodly olwl p 5355 &jaods Sloweuas
2V LK g i) S 3561 Cundy dgme sly e Slogenas o el g siori cilisee 3blie
S Jlasl gl e ogmly Gl ol Ban & canl B! b)) 6o S bl ol o S b walys
sl ply e gy 22 Sl &) (sl oyl b Jlens el jl ool

0905 Oload g BCS L 9§ (5 36w TN ) Sl D9 30 10T 9 GO s s9Ld 098L 01 1 .V

G209 TN ) ol 39

)" odlawl b ‘JLA LS‘)-? IW-S) L5.3}| |) o g L;Lay).e(i} 5 sz“\") CudsS d)jwm} )9104.3 “\'“"I?"Lf" |0T9 Go L;l.:ad”[:é
(e b (il (BT (slagle) g 39 o0 Cu e Naden jsbody SBIS (JEgJes slapiacs )3 10T sl S
CobsS g0y syl cpl Ot 10 51 (5l e S g dare leMbl ¢ tbligy Slods 4 g pu (g pwd
(YN8 oo 5 58) ol (S5

sl y ) & jluding!

9 L:a)iw_s W=y d;)]o )l e SRS L;LAQSL»).;.)’ sLS.?)\ 9 LS)L“"’MQH |OT9 Go LSL“LS)Bté ‘_;Lol IRy )1 us"
Slg5 o SleMbl opl g o oo g (6yglaen adlop) Cunsg I laodly (g pps caliste cla Ko )5 10T (claolSiwd
Moy (Sl dilo ind plonl Sl pj (IS0 5 e ly @ge 4 CLBBI b WS oS (o0 (e 4
(YN K 5 Ml3) 8 o 4t | (650 o > (g5l B puan 4 (6550 Syt

0905 Wlovs L&

Ol 10T 5 GO (slacs sk .l jusl S 5 5550 joboay (oges Dlots )] chiadgn b sloasr (ke jl S
(o lieas Bygl o ol 1y (5l Sloss g (g5l i lowny (5yglen s e e Slos iz J5iS 9 )l
5 )losS) 2,5 Closs CudeS 500 g laaie JalS cage Wlsi e Slowy (Spslaer (sl Liadbgn (Sloptuns I odli
Slya > S50 5 g2y SlaS S ot > 1515 o0 10T sl S Laogs 005 (5 slgan (slaodld uimon Yo7+ Ol o

W55 )18 oalaal 5)90 (iligy sl 5 (b L S (6 )]lad]

GRS (0 geh0 Jono .F
SIS 0 ke B Pl &Sl oad Shb udS parde cpdin wlel p Gimok onl seskie caz)l>
(VJSK5) 2 oo o] siogn o dmwg ) 10T 4 (GO) oy Jus slas,glid

1. Atzori et al

2. Hassanein et al
3. Shenet al

4. Zanella et al.
5. Kumar et al



JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i Yv#

g gle wdle;

(e oo olszn g loyan) TOT Ll cop) | Go asis

¥

¢ \

S N S Sabah (6 i Sledd
Sl mald Oligpetculs, i Sy Loden Ji g o>
e slalas o)la g e Loy 2

¥ v
Y

g et 3 s a3l il

Le ooly L s o3y g5 4] men

& .
L e

v

‘_gJ'f s......dl...o s ‘_gﬂf 4.11.:).4

P ke gl AT ey

Sy deog

BT (oghde Jao ) S

axJllao 9 90 00 i

a b (Byb Jlad abS 10 (Bb o3l sl 50 5 olnl sl jrd e 9 S 3 S s RS
(Wher g Jol (63930 (Adgs) cusl 485 518 L)d a5l e WO (o) el & @y yioghS Voo e Cong
9 Olpl Cumenpy b cpooxiy &S Cowl 0dgr ,85 VOOAPAY Al caudyes VYAD Jlo )0 ;M cpl Cures VF-Y
dhox 5 1 ol (F) JSS (W0 ol sl 3S50) 955 (o iguime (lax Cumer iy b kD g Camp g Camagd
culite Jaee g (g3latdl ¢ eloinl Glpu 5 (nlipted 9 Cuned (lin )3 @y dswgs 9 00y b 4 &5 Cunl ol
s Wb &S cwl (2B 5 J3b (KiEs,5 gl ol glpdy (6,R55,5 sladadls o 4Bl dgmg 50 9 Las slajlo b
Sloisy (alyen o AS 05 ColiS ol 4 wd ol drwg Gl o b B culply 13k Ll annls 01d 4)
P pdy g W)l 4 pile Jliawg g oGl 4 o ]y 0d (pl U canl (5905 IT 5 (L)) (slaojgs oy 4 ilire
Rl 3 sl o gl g waxy s slaisygls slive  diaidgn o Slalllae & €S i cnlpli A8 (g sladine;
5 rgls g sobatdl (blje ¢ S0j S 39y culio o S50 3 Dlalllae G50l 115 10 dals adly A5 yed 525

g dalsd S50l (2 91



\n'a% Pl g o3bdo s ) | ilonigd pd dewsd sl el Copi) g paly Jud slo 5 y9LS5 Ko LS

W reeen feenn afenen S¥Aeene -
L L L L L . L .
5,5 olu byt bl /\
- G oyl o i 1 |« w E
: { :
i /\\W\ i
4 = s
s ) s | : Yo yva - ) - v V-
5 < £ —— § sk
3 w SO
L 5,\ e B 2 R NER
% ) L ' ' N N
2 4 . :
5 ; F
: s
AAAAA £
& =
d
K .
= <
oo e P i N s o e =

B o3 Gl g g1l 93 0585 WS Cudge Y JSS
T Y
Slodl qw)yp sliwly 53 b o o = Bogi (g 9 Cunle e g Jes —(00 )8 Gun e | ol ingh

ol

Wlotd g bedlop; (b Cundg bl jolate & jps b cliee 3ble I Sl (sladdjl b alope

Midlg (o &S Niadgn (SRd Copde g Medgr M) dlhe (S g L)l b anlas 5 gl ) (orie b
Slaps g Ol yglaar jghaie 4 Gty mig g HLb g amd L5 St Ll 3 1) 55 b el
9 H9> bl b bl o)l B s (dome ladles b (o)len g (08 Closd g sl 3)90 )3 (gl 9 (B 05
Coglno ol lgp o O Glojlus 2y 0 @i €8 5) gl SleMbl (g)glans 5 64ed Copdo b ladye pogad
aqicniirg ) culs g (s el Jii 9 Jos 4K (wige 9 Cupde plojlos ey )y Sl 9 J& 5 Jo
3 Gy (6138 ,86 ¢ o5yl &S Jlee A dlaw colys s (Ucheck MW abolw o Speetest.net, Itproportl, lot iran
ol Ioylae () &8 3,8 2]l Bl Madgn yd dmwgi (sl (LOT) el il 5 GO slagsyskis Saykse
Wonsj Lo cudligy «Sdl3) 10T (olaolSiws s« S3gll e (J& 9 Joo ©lodd 5l cold, woynl e yuw
Ll and ggoge b badpe slajline 9 oodls a5l 51 ey aoldl 53 08l oo (65531 B pme Sl o2 st Cu e
B dbgrye 5 15 5158 YO Ll o (gl dslitiusy SISl gl s (@305 I jlme cul il 95T b, 5l eolinl
Ol x5l gy ookl b e Lanass bl 51 G e cucal (e 4 a9l b (g daylae | Sopm 4 b s S
sl e Olsisa e ol 0,5 e Bl oo Glojg 5 00 dplne Jlone yo ML £55 g Coad pis 00
Gblie) a5 (304s5) jolate 4 dby)lae (AnCuglgl 9 (B30)j9 Sl g o] )3 0ad w8 S a3 bajlee 2led (2L
4 dag bsye cpl 3 sl oad oolitul oSl (6 S emenad (g) Sl eddimes slasline bl (325 e i
oo )3 9 B4 (5345 5 syl slme o 50 LB Slas elul 2 a5 (isild (58l g, esslunsay o



JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i YVA

GIS L j» alba slayadls U»L.ul » |OT9 GO (sl 5y9Ld ¢ 00 Ladgh My jd bl B olel Al s
Ol 9 ST
S5 2 0305 degoome Sy )3 990 eI b Comlad e (553l (sl 4 sl by SwiSG Ko il ay5l o
T 4 Uy ool Glol Ul )3 5,08 0 )kmein (6 S mrenal 5 CleMbl 4 )las sladinej 53 0329 4 (hey (il 2950
ol
g 0 LS)B]G"‘?' dlises xile i olxe o & bgye sosls tlaosly LS)B]&“?' A
Pgdge dumle Al ya podg Jlanl b Jlol s Gline o (sl 1 Slgl8 Anuloe Y
PO 29,5 HOX) o] 53 48 955 00 dlone lne 2 2955T 09l (1951 Jgos8 3l oalizal L 1 93] auslne ¥
sl S SVl 3l N g1l g8y Jlozs]
H(X)=—Xi=Inp(xi)log(p(xi)) () )
&S olaylxe 395 0 03y olaid! lajles 4 g osd duwlee (ogy5] 5l ooliwl b jlxe ja 59 il g dmole ¥
(8 S s 3019 Sgu0 4 ol > 9 WS L)l dgge CleMLI bl g e g0 4 ) ciliie (slaba
(Yo AVAYY o an 5" Sl NAAD ¢S 5 poig] DAFA ¢ 5ild) 15 oo oS
0 551 o3
|y il (slaany3S dagl 4 bysye slagjy g cilises claylne (5,5 a3 b oS dmd o 1y ISl yl bo 4y 0201 3,
dode & g LS SoS a5 oy e OBl B85S wreal 4 Klg e odel Cand A ol ewS o)yl mels Hobay
Sy s 4 Slgige S (Spn b ablie Slolid (iman 55 e Gilise bl 5 lacdluy 5 Sloss cuiS
il 05 g ab 4 gy ol el Uolye 055 )18 ool 3)90 3blie (] )3 35000 9 Sj)2eli sl g8 dal
Nigd o pasule dg2g0 Sodl S 5 2Lyl slasline danl )d iaaly 35 g bojlre iy )
3 A5 Sy Sl s 58 o] 53 S yiis Sl 6y e e S 16 S eyl dna Y
el Hlre S5 Sbles gt
3950 e Ol Carad] ool 2 Jlen o (59 by g sl Y
Sxe 5o bl 435 pUS 390 astidie 39 o0 ploml (glauslie iy 35 Cd o (gl tunlie Sl dpslne ¥
D) p 653
Sy oxmd)lis aS) 38lg5 (ola adls odel Cawd 4 polde I edlil b 1 38les pas g 33l (cla adls dulxe O
Syn b (55 i o300 45) 3y pi (ol Sed 435 1 5 Sy

1. Shanon
2. Eastman et al
3. Wang et al



Yva

Pl g o3bdo s ) |

gy drsgd (0 sl i piis] 5 iy ol (sl0 55 LS (Ko S

Gblio & bgye (sbaodly Jolis (V) Joiz &5 dbgrpe slagyjs 5 loasls Jold cilisee sblie (65 maoa (uyilo

L ad Ll gy ol pod d Bblo (godld o yilo g Gaiod s ad Ll Y Joua

HEEY 3laxs . . .
P I T B A 7 | o) | s | 25 —
(1ng,555 (et (s (codlag) | (edty) ’ (s

0. AR Y o Ve Y- Yo vio Ve ) ddlato
Yoo Yoo 3 Y. v Y. Y. ¥ y. Y askaio
Fee ¥ A ) 7 Y/o . Y ailaie
A-- Yo ¥ ) A \0 o ¥ ¥ ¥ adlato
80 - Yo- 5 \Y Y- ¥ Y- L) o- 0 dilato
£0. Yo ¥ A ‘A o YA YIA Y- % aibato
TA- - AR \ ¥ o Ve o- Y Y- Y dilaio
AR YA- \ V0 Yo A\ Yy \AS ¥ A ddlato
s, Y. v s Y Y. Y AY Y. q silate
oy Y- ) % V0 ¥ Yy ¥ Ve Ve dilaie
- o Cute Cute St o e Cute Cute | pedldey

-/-YYa0 S[XNDOY | /NeRPAY | /ASFAYY | /YeYRAY | /A¥Y-0) SSEEAYA | [¥¥RRY | /Y-FAR | a3ls s

1wl 0l o3l )J) J9.o)$ )‘ 4):.)[940 d)l...uJLo).) d]):

sl Jopgi

(¥ Jgis) conl joygiw o Jlade JBlas min(Xj) o ;> o xij'=xijmin(xj) : e slo,lne sl

ol (53,5 ol 2 b g5lwdley £ Jgua

dlaxs
dlaxy
51 s S Slass 3ol ol | 31 Calidy 0 y0 | il s .
&3P S pan Sl o | smolies SLolRiwd : * S Glime | 51 Culdy o yed | il Cos & ol
Olgghs) 10T Loliws | golKiws (PMY/0) | g Jos Closd |y CanlSe)
(g9 51ux)| 10T o o) . . " Lo
(celw Lot L) 10T (i) | 10T (S1,5) | (MG/ME) Jis (awts oV
SR (comsf
CINOYSEAY | CIYVYYYYe | SIVAYYSY | cAMECAY | /NNOYNOY | S/VVAYAVA | /YEOR-YR | </YVIWHAY | o/V.0%8aY Y dilaio
SIYOSOYOE | /FYYFAA. | S/YOOYYED | /YSYYASY | /YYYAVYR | S/YYVEYSA | </YAQ-AYD | -/YASYEAY | +/¥)YAa40 Y dilaio
YOSV | SIERESSE. | IVAEYSYS | /YRLOVYe | o/VYEAYS | S/YYYVYYY | /YAYEFEY | /YYYSA0A | +/YIVAARY | Y adlis
JEVESAN | AIYAAY. | VYV Y [ AAEAY | S/AYYYOYY | /ASYESYE | S/YFEYSEY | /YEVIAY. | L/FYYAQq) ¥ aghaio
SIYANYD | AIYVYVANDL | /EYSENE | /EYOAQAS | /EYSYeS | S/EYSEYAY | /NASVYYY | /F..VASD | -/aYaaaAd 0 dilais
YYNSEAS | CIVYYFAAL | SIVAEYEYS | JYYSAQEY | S/YAVOSYD | S/YAYAMY | /YVOENNY | /YYAYYSR | </YVNAR0 | dilis
SIVEEEAVE | SIYVYYYY. | S/NEYAYYA | /VeAASER | /VeVEAYS | o/N-QVeAL | /FNAOR | S/ AYAIYES | </VVNAR0 | Y dilais
SIYEEVYYY | cIVANVYSEA | </FAVESAY | JOFFAYED | +/OYAYAAY | +/¥A.Q%.Y | /VASYAES | /¥VELSVA | L/FYYAAR) A dilaio
YO8N | SIYODSANA | <IVVYYeY | /YAVAYAA | </YOATVAY | </VAAYAVA | S/¥YERQNA | +/YAFRAQD | +/YIVAARY | A adlis
SIYSAAFAY | /¥ NFAY | </YOOYYVED | o/YOFYAVE | /YYYAVYR | S/YYVYYSA | </YSOOVAY | /YOSYEAY | +/V.-0%%QY | V. adlis




VFeF AF o ylods 79 0590 (g5 yoliy g LS/ 2>

YA

g1 an s ly e Judo ViJ o 3 a5 ouds oolatal 5 Joyd jlosd Jloy s ilo 4 (2 (39 gl g Ay 5
(0 Jois) canol j jlze 59 W g 0 Jloy Jlade X1j' e 1] jlne

Vij=xij'xwj (Y aal,
o Jlo i (i yile 2 (B339 -0 Jor
FIKeY dlaxi -

SiPldpan | SIS ez | cholRiws | solKiws - - Sl | Caldy o “.’“, il
lgohs) sass) 10T 10T ‘5‘:"(")‘?“‘” ‘5‘]‘8‘?"“’ PMY/0) | oloss “::;) ""’1"'
(oot | apgt | e | b)) (g | MOM) | Bk | T ST 088

(T (Comsj
oo BAED | of-AVYR | /YYYAY | /YAVAR | /oEYAVY | /oINS | \0AFS | /VEevn | /oYW | il
o MAY | ofAYROA | /¥AVA | c/e0qavR | /es0AAY | ofevsAYE | s | vseva | Lfeevera | il
oYV | oeaney | oAy | cesvssy | enas | evaey | evande | evedd | fesaves | Y il
QYD) | LARVSY | JYYYAY | [-YAYAR | [eYDIYY | o[oYYENY | /YYD | [ WWeVY | [-ASAVD | ¥ dilais
oo SEYR | SANDFA | JOESVWE | [ARRE | AAVARY | feSYEYY | /YOy | /MASYY | o/V-ADRY |0 il
eVDAA | fAYROA | L¥NAY | efeavevy | fevacav | ofeatsya | oaavas | clovavYA | fevverA | s il
eedsNY | feavra |0ty | fowAvE | iemaas | oavasen | clvaay | oA | foeverA |V il
eentrs | oofavare | oojeavast | efoaarsA | oNeaney | ofevevey | arery | ovsany | feasave | A il
e oYNE | eferesyE | ocevrvay | cfevovey | feavved | oevivas | oievaevd | owavy | -fesaves | A il
oA | fAYEVY | J¥AWA | fefVed [ efesAY | oferAYE | ey | avseva | oaevaivr [ Y il

M g ol j Hlme B g A abj5 duslio sdimd s Cij )] o a8 cunl ) Ojg0 0 (Sinlod (a3 ls dulxe oo,
(£ Jsis) Cunl o jlize dlass

C(A,B)=Yj=1mCij (¥ abal,
Silod a gozee JiSuid 1 Jgan

Vooihio | A dilio | Adilie | Vaikio | Tdilio | 0 ailue | £ aikie | ¥ dilio | Y aile | Y aikie ::::
«/yaysay < [YADOYY «[+YYA0 < IYYY O «/+AYYAA +[+YYA0 < IYOYDON ARra A «[+AYYAA - \ adlaio
S[AVYY N < IYYYNOF o[ E¥DY L/avy-¥a NI Ya% R AN < IYOY DO DA A - AV Y adlaio
</FYFVA < [EASNYY o[E¥D-Y LAYy ¥a S/YVa-ay “[+¥NO0Y <[¥AYYVA - +[YFAYAA “[EEXYYY Y adlais
IYEEYFA IYOSNEY IYFEFYA L/avY-¥a SIYFEFYA [+¥VOOY - “[OVAYY IYEEEYA SJOY WYY ¥ dilais
L/AYa¥as IAGELELY “IYYYSEAY L/avYY-¥a < [ADAFYS - +[ADAFYE «[ADAFYS AWNaid L/AYY-¥a O ddlaio
< IYOYDVY <IYYY O o[+ 5¥DY L/avYY-¥a - «[+¥VO0Y < IYOY DAY DA 2R [EMNYA /AN 5 dilais
+[YYYA¥D +[+YYa0 +[+YYA0 - +[YYYAYD «[+YYA0 +[+YYA0 S/YYEAYY <[YYYAYD «[YFAYAA Y adlais
AV & «/aVY- ¥ - AR & <[avaras <[EEYYNY «[ADAFFS S[avaras <[aya¥ras «/avY-¥a A adlais
< [Y+¥AD - +[+YYA0 AR & +[YYYAYD < IYOYD) <JO¥\SY +[YYYAYD JASYY Y q adlaio
- <IYAd) ¥ «[+YYA0 < IYYY O IYEYSAS o[+ 5¥DY < IYOY DAY < [ONDY < [ONDY /AN Ve dilais

PB g A 45 awslie sximd i Dij o 15 a5 cunl onds odlatul 5 g0, 1 3o (Sinlenl sl amlxe ly
(Y Jsi2) ool bolomo dlui M g sl J jline

D(A,B)=Yj=1mDij

(¥




YA Pl goabds s b | eridoip pgus drwssd (5 sbed] iyl g iy i 5558 K2y L
Soaloal dcgosme Sl Y Joa
Vodilio | A dilio | Aailie | Y ailuo | T ailie | 0 ailie | € diluio | Vaile | ¥ il | ) ailie | OF°
JEINSE
\ \ 3 [AAX . \ \ \ \ \ - \ ddlaio
+[+aV¥as <[AVYD A\ <[+ dADD \ \ \ +[¥a¥h- ) - AR 2y Y ailaio
\ \ A\ o[+¥Y+AA \ \ \ - \ BRI Y Y adlais
< [FYVAOS “[A-ANAS 3 [ ASNYY \ \ - «[AYYADD «[YYYA¥ SAYEAN ¥ ailais
[N BT 3 “[VYYY «[+YO¥FFA - «[+AYSYY NARIAN AN «[+YOFFA [+ +5YYA 0 adlaio
S[YOARYY | +/AVFASA ) <[-YEA-¥ - \ AN | IYASYAS | JDNSEE |- [0FFF 5 dilais
\ \ 3 - \ \ \ \ \ \ Y dilais
o[+Y¥AY «[+YYOFY - «[+¥VaYyY +[+YVYEA +[AAX- Y o[ ¥YYY o[+ EYN ¥ AR ofeyey A dilais
S [YHAYYY - 3 NI \ \ \ +[YAYOYY \ AN Aa'% q adlaio
- \ A\ NASA XA \ \ \ AV o \ o[+ 0N Vo adlais

PBauF b awlio pA 4L S Ul a8 oS o oy a5 5l Can ya ol o ple polie dule (cly gam S )

Vlde sl anil FpBaul 4 cans bylas I 0.

S Ol 4 (Agix) wed )3

Ui AT S o) o bylae I K sl

ol 1) ((Kaler pae) jao e Ojge cpl pE g (k)
351 1lgs MABZ0 &jp0 o) 5t 1> s MAB=1 o csl; C(A,B)>2m 31

Salod (ddlgy (s yilo JSUET A Jgua

1 “Il.

0 ko

£ ddlio

‘N ’il. Y "“.

e o yile
oalod

)

) adaio

)

Y dikis

v sl

£ il

B dilas

il

Y aihio

A sila:

\

)

\

)

Q il

)

\

)

\

)

)

Ve aila:

b oawlio A A LT & S o wyp banS jl cir el ((Salal e puple S sy
Vol sl 5B anS 4 cond bajlas S 70 i DA WS STl gu byl I B Sl B agS

5% Ojle & (4 Jpa) e H1E e )3 1) ((Kaleal pae) yio e ©oge cnl e 3 5 ((Kualeal)
353 18lss MAB=0 & js oyl e )5 s MAB=1 s cail, D(A,B)>2m 51

Soaloal sdg e plo S5 A Jgus

Y+ ddlaio

ﬂ ‘n.

A ashio

Y askio

hl “”.

0 ashio

£ adlhio | Y adlio

Y ‘“.

Y ashio

e o yile
Sinloal

\ adlaio

Y gl

Vv il




JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i YAY

) . . ) . . — . . ) \‘M
\ ) . \ \ - \ \ \ \ 0 dilate
\ . . \ - . . \ \ \ 5 ailate

_ . . . . . . Y ailaio
3 ) - y \ . \ \ \ \ A dilate
3 - . y . . . \ . \ q ailate
_ . . \ . . . . . \ Ve dalaie

b dglio 9 A S LT oS 0 o gy oS 5l i ym (el o S il ol dusls (glpecsin p5 5
25 Oygo & Al Jgo s ol jastie ailin] G 5l jieS ol (Sialeal LT g 5l (g5 calisee claybxe 3 B ay S
ol
D(A,B)=C(A,B)-D(A,B) (0 abal,
(Ve Jods) cul Sinleal yasls D(AB) ¢ Sialen jasls C(AB) o o

Sl (S pe oyl SIS Y e Joa

Voaibio | A dilio | Adile | Y allie | el | 0 ailie | £ ailuo | ¥ ailie | ¥ e | ) il | O2F°
S

- V aibato

\ \ \ - ) Y adlaio
\ - . \ ¥ dilate

3 Y 3 | . . . ¥ aalaie

A} 3 \ \ - y \ 3 3 O adlaio
A} \ - . . \ 3 3 5 adlais
- A J ’ . . . Y ailaie

\ 3 - \ \ . \ y | | A dilais
- . \ J % . \ . \ q ailaie

_ . . \ 4 A . . . \ Vo dilate

) casl oy gl p & lady S ol S e (ly & Cud Spgo ol 4 RS ey S e dloe

o] 2 A &S alady 5 ol A au3S jo gl w90 pll o5 (Sa paile Sl o3l Ll periS oo arusloe

13 4 MAB 1 )5 45 (A)=YBMAB_S 1> oliss A: 45y (sl 5503 e 4o oouiS o dswalxa |y ol 0y
OV Joi2) sl Bais A au S (S px oaimd Lt o sl (2l (S il

JCPYCS KU IPWWIE SR | I PR

oy daxi PN
A O dilais

A A dikio

I\ 5 aihio

¥ Y ddaio

Y Q ddlato

v

v

\

Y adlais
Ve dilaio
¥ ailats
\ dilaie
Y dilaie

(Baios sloaidly) spsie




YAV Pl g o3bdo s ) | ilonigd pd dewsd sl el Copi) g paly Jud slo 5 y9LS5 Ko LS

600000 620000

S

A plgis
8 | P S
{ ‘I
6 | H 4
L g g loia!
§ § ]
4 | 2

L
!
.

B O

: Y.
TISTSIS IS 3

015 3 6 9 12 w £
Z - m# = 1:150,000 @
é)& 2aad ilometers :

600000 620000

(5555 slaely ) 5205 RV Wilien SUin (5 i 4 3 513905 ' S5

S5 AR g e
0 yiSIN gy 3 0oliiwl b 33w s $blo (F > IS Jukxs

ORI g g (S5 kS gm0 sl (ng Syl I & Nad e oy plalame plgis 4 Mader sl
QU asid dtwly bl co il 9 Sy gleosly 4 (gloa]is ol 4 by pl S o oolaiwl eges Slosd S
Sl ()55 (Sl e 5 43S SVlie Lt timgly cpl )3 (VAVY ) on 5 55) simd sl e slailly
S e pa3ls QLlid 5l ey 5 <855 18 oy 3)50 dindeh el dmugs sl (LOT) sbuil el 5(G0) poey o
23059 J) o 35 (25 (g Bpasls Gl (0pld (g Bl oy Sl edlatul L o)S |l wadgn ad aswsi ln lgiee
b9 Jl ok o slapadls elel ()8 b ilisee 3blia) a3 (ganad) jolate 4 dapadld caucugll 5
JFgoasie Glagille b plpl oS 1 (S plgie oy aly Lt 30850 ol b ekl 0yl (65 prena
ol 5 Sl 5 o pde Soutp & lgie dOT 3G (slagyglid 1 oozl b 45 sl gysg, lop (So9)1 5 Kbl 5 dlar
SV SS9 yiee Clodd 558 Scdlu i gy & 55 S | ble rimen ) SeS s ped Sloss
(VYY) TS 5 S (VYY) TS 5 ) il il (6,503 lalllas Szl 6 5V 0 p05 o oyl 53 5391 55V
5 ondiapd Gigh b Oeisren Sl cund alds @l 4 (V1) (hlSes 5 amme g (VYY) gl 5 L
g Sl Jlanl Siadgn (slajed oxil o Jale (5108 5B (GB9) ooy il s Lt (VF4Y) oy \San
clusl o) am o il 1y T los g Lol 381 1y Waodls 1 ool w4 )l (o yiand s o G5 (6,5li3 (615
Sl 3B GO y9lid eyl iy 298 dio 000 jluly Medgn 2 )3 (S5l Bpan Coypde polaie 4 GO ()9l ) Ml 0
50 blio wsal Custy gl ol 2 3l (65,0) Bmo oo Caz Ml Madgn ad lajls (sS4
syt 3y30 slyls )3 gblis ol (oYL 3 Slas oximd s oyl g oo s a5 e Sleie 4 Sy A LA
2 ol odds cely &S did oYL (SN cutS g g Glodd (658 lacdloy; sl)b sble fpl ol Jlas! 4wl
ceslio gy 5 lsis & Dy adlate ) 3 Josd LB 5,5kt 55 (S O L5 adlaie anal wih g b))
P S T LY adate adl autly 5 gblie plo 4 G bajlns 5l (S )3 Conl (S 5 398 435 Jlas

1. Zhou et al

2. Lee & Kim

3. Singh & Gupta
4. Patel et al



JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i YAY

o> kil cunl anily (g98 acdln i b calio load dgzg o 4 ddlaie pl )l JIE SL) cYL sleed,
it (Jawgio 3 Slas oim3 Ll oy 4 (S VoV LY 91 sblie Jold a8 Sy b 3blie (izmen S S
VU Yailaio .08 Joo yigg o] (slaaljyl p> Algn B ansl 4l bajlas 51 (B )3 S92 5l Canl (3 3blia
5y g Bl (S e Vo) Bblie 9 )5 390 9 (oyp 4 5l g 4nd (dend 3 Shes b b)) )3 299 4 (S
bl dlop) d92g pie & WSlgi oo 990 ul W) (amd Hln 3Sles )z 3)50 lajline 3 & )0
Candg yoius 9 380 25yl Couenl oaiad lid ol pl a5 cuwl S5 & p3Y bl lagye S0 OMSUin b SEL cless
D)8 KeS laig i (SN S Do 4 Gl U Canl (g Slosd g lacs oy ;

&lpo s bl

ol S ol 32y bl silwodly srwe 3 3 2ol dOT § GO (slacs)skd (VL sloomily 3525 L
Obigel 5 BT pas uizmen .l Glbls)l 5 Sledbl ()3l ooy > M lag i aleyw 4 b ¢ Lol
> 4 bogrpe Plus 9 baisyold cul 5l dinte sl ope Jl Blo Slpoe ted (Yohoe 9 Mgpd e > (S
NS 58 da gl )50 oo yglid pl (gilwosly pKin (0 WL &S M ope sl SIS dles 3l 50 ooy Gl g poguas
bow B

Wl e g yglid ol S ool )b Madon 1ol drwsi gl |y (0b) scuo b Wl e 10T § GO (glas sl (gjlwosly
Sloolaiol b Jls e 4y S SoS (Iogl yialS ¢ mlie digs o ppde « S35 (inlS ¢ ogas Glodd CudaS dgupo
ol ool 90,5 s 5 opglaen lilad Spgo 4 1) (Sogll 9 Sl ey bnye sloodls g5 o dOT (slaolSiund
2l 1yl s gy bl Sl woyinl Y oo @l L GO (5)5ld cpmizan gas 56T (614 Elopanas
S S8 e Slapias 3)Shos guay & Wi oo 45 30l 0

1 g

s sl )5l (S )l d9mte (sl o5 Sl 0dd plosl (glallos g aios ol eal Cand 4 gl bl
29 50 )| J2p5 RS Miodon b dsmng (sl )3 (10T) elul oyl o (GO) oy
2 Sl 4y 53 a5 5 5 0 Y e o 295 o iy 35538 SBES s 13 (5 IS glogus o
dawgs Jold Wl o gyl lo s cpl Sl atil glohg avg clbliy)l g CleMbl gy5l8 lacdley;
bl odly 3S1he dbul 5 (Sl sl dame GO (ladSis
P Sl Y ghme g Mgy sl (higel slooygd g ool IS (5135 1 1yIig eud 41 iy BT 9 5000 @
O’»‘ A8 S8 L«zd)ﬁl}é C)’..] )'l odlal 0 L&UT L;JJ.onK 9 u‘“lﬂ wlp] & 3‘3]9395" loT 9 G()dbzad)sbé Ao )
23k lacsysls cnl sy 5 138 Llie Joli il o350l
P> 9 Laoals )" cblas LS‘)J. cwln caslw d‘)?‘ 9 sl ;;“’9‘” > 9 Jg;wl ‘sl}bww dzwgi  ®
Shoade 5 Ole8 (9 4 dbgrye sadls & D98 0 Sy el Y155 2V Cuonl I g0l pogad
b ils8l et slagylid T eolatul 4y g i dlasel B 53l o e ol o
wopas sy g olSih (e bl w55 slagyKen bl i PSlojlwim s Ko & Bigid e
S yido (glaoieyn Jold Al o o g, Ken pl a8 SS 10T 5 GO (slasysld (g5lwoly )0 @y 4 MlgS o
Al S yite o ool g Sl g 2l Jols



YAD Pl g o3bdo s ) | eloi gy drwgd’ (5l L] Syl ) g poely S 51055908 Ko LT

bedloyj oo )llas sly poitsne IS g (b))l S &S 39480 ey Ppotne (2155 9 o o

5 Lol pllid & Wl b iz gblie 3 Cobl sbaojsn ! okl sWejey anwys e
L;l).g uil.md;»;’ O‘?‘"‘ 4 .\u\yu’.a l.tzw}’”,; Oﬂ‘ A8 SeS 10T 9 Go L;Lmd)gl;é L;)’L»o.)l,:g 20 d9>g90 Lghacﬂo)é
aabis o wld slajls 0T GO (sla5yls (gilwodly 5 (5540l p ) 1S Gbln olb Wil @ asgi o
Gl b S SaS laig s colsy Giolidl g lons CutS dou 4 lgi o yol Cpl 05 )8 dn gl 3)50 L
90l dawg @ Cules )3 gy RIS ) 10T 5 GO (slassld (Sl dgue 4 plgi oo whbloiudey (]
2,5 SoS i oyl Ao

&bo

RASAS )3 Jiabgn (s JB 5 Jo @lge g bl (Jo (V4T (s o3liageome 5 Jgu) ()3 1051 ¢ Jona

5 el 0dgwyd il glaalre dlold e (oL L(WWAF) mual ! padl odljca pib 5 dllige ¢ Sudd das] coslys
NIV ol oot iyl 5 Llhin ol sged ol 45,11 e

Mabs gl (655 JSD ) dadgr (D55 S ey (VW) adlll (6508 9 Lo b o o0)S thy « ol (639,00 (idgs

5 il dolilad &b S5l Span il > sbdl SOyl 38 ) (VFe) Lople by e (S
.}’_\pa ¢(Y')\V cW) M

shad & i K5y 5L il Sader  oriw HSKeD (VFLY) Cuony 00l jhee 5 s8> fodsdl ¢ SLS,
MAENY (elais] Sls 5 (gpgi

Nadgn slo g o] dngs  f5e Jelse Jho D (VFY) dllzg) cly 5 (oot (9850 Gl D g A2y
VAN () (g (s ippdolins g 2Latd] & 655 diagy Cupe 3 WS LIl

oS (Sg,iSUl ol yads dmwgd g Copde 50 dlis 03 g jee e e &1LV r) Lule (gyas g olayd o Slai

Chiadgr saed &5yl glie Cope 53 sledl Syl 308 oy (W) fpeseadle GBS 5 dg00me (Dol
AY=AV(YNVY c gl mlio Copoto (sl yinng s

Chiadod Mg GO ol vy Juws slad )5 sancogdgl 5 (ololid» (VF+Y) dee ()bjlac 5 (sage (g hind
FYV=Y Y (FONY cliasisn JU 5 e Co o colellio

=YY (VA «olbls)y) g oleMbl gy5ké (s slacdlu g dg0 5> GO g 0ld i (VF+Y) o, en g dows ((Sowgo
YO



JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i YA

Ol dnwgi Lo sl (@l dgue y sladl oyl ojen )0 Medigr JI g Joo )yb Juloe» (V¥ e+ ) 480L5 ¢ cwluao yao
.\;’—\\GY’ ‘(\’A)\“ w)[? u«éﬁ 40[;[‘49

o ills g s b ilygles olad p)lS o 9o (o yod dxw 5 53 bl i) (58 (VWAR) o0 ¢ Slgls (cowge
oMbl (5)9L 5 G cpiasols 10 )l sloingiy (Mo udjiiS

l.g d).Q(w d)'g.)duol}ﬁ Ry Lghza9§ﬂ Lgl)?l (T Olfw] .(\\cﬂ) dl.c cOMfy' 9 > cuml.'o}l;& oal)‘ug;qu f)wU ((horo
AYY=NY (DA oo bt dolilend (5l ol 0300 )5 e 2 (53,90 dalllas) (s d (29 oS> 2 45T

A=YY (BN ¢ ame @l ybbs 5 Lilyas eI fto 1 o0ldzl b pS/ il oS sl dgs
References

Algahtani, H., Niranjan, L., Parthasarathy, P., & Mubarakali, A. (2023). Modified power line system-
based energy efficient routing protocol to improve network life time in G5 networks. Computers
and Electrical Engineering. https://doi.org/10/1016/j.compeleceng.

Alavi, A. H., Jiao, P., Buttlar, W. G., & Lajnef, N. (2018). Internet of Things-enabled smart cities:
Stateof-the-art and future trends. Measurement, 129, 589-606. https://doi.org/10/1016/-
j.measurement.

Al-Fugaha, A., Guizani, M., Mohammadi, M., & Aledhari, M. (2015). “Internet of Things: A Survey
on Enabling Technologies, Protocols, and Applications.” IEEE Communications Surveys &
Tutorials, 17(4), 2347-2376. https://doi.org/10.1109/COMST.2015.92444095

Atzori, L., lera, A., & Morabito, G. (2010). The Internet of Things: A survey. Computer Networks,
54(15), 2787-2805. https://doi.org/10.1016/j.comnet.2010.05.010

Dameri, Renata Paola , and Camille Rosenthal-Sabroux.(2017). Smart City: How to Create Public and
Economic Value with High Technology in Urban Space. Springer Publishing Company.

Esmaili, Akbar, Ghorbani, Rasoul, Mahmoudzadeh, Hassan (2024). An analysis of the challenges and
obstacles of smart urban transportation in Tabriz metropolis based on the Internet of Things,
Quarterly Journal of Urban and Regional Development Planning, 9(31), 185-2109.
https://doi.org/10.22054/urdp.2024.78634.1623 [In Persian]

Esmaeil Zadeh, Hassan (2017). Analysis of the relationship between smartization and sustainability in
urban space, case study: District 6 of Tehran, Scientific Journal of Geography and Planning,
23(68), 1-21. https://sid.ir/paper/fa/360784. [In Persian]

Eastman, R., Jin, W., Kyem, P. A, Toledano, J., (1995) “Raster procedures for MultiCriteria/ Multi-
Objective Decisions”, Journal of Photogrammetric Engineering & Remote Sensing. 61(5), 539-
547.

Fasnaghri, Mehdi, Assarian, Mohammad (2023), “Identification and prioritization of applications of
the fifth generation of the Internet (Ga) in smart production”, Smart Business Management Studies,

12(45), 231-203. https://doi.org/10.22054/ims.2023.68353.2179. [In Persian]

Giffinger, R., Fertner, C., Kramar, H., Kalasek, R., & Pichler-Milanovi¢, N. (2007). Smart
citiesRanking of European medium-sized cities. Vienna University of Technology.

Gubbi, J., Buyya, R., Marusic, S., & Palaniswami, M. (2013). “Internet of Things (loT): A vision,
architectural elements, and future directions.” Future Generation Computer Systems, 29(7), 1645-
1660. http://dx.doi.org/10.1016/j.future.2013.01.010


https://doi.org/10/1016/j.compeleceng
https://doi.org/10/1016/j.measurement
https://doi.org/10/1016/j.measurement
http://dx.doi.org/10.1109/COMST.2015.2444095
https://doi.org/10.1016/j.comnet.2010.05.010
https://doi.org/10.22054/urdp.2024.78634.1623
https://sid.ir/paper/fa/360784
https://doi.org/10.22054/ims.2023.68353.2179
http://dx.doi.org/10.1016/j.future.2013.01.010

YAV Pl g o3bdo s ) | ilonigd pd dewsd sl el Copi) g paly Jud slo 5 y9LS5 Ko LS

He, D., & Zeadally, S. (2015). An analysis of RFID authentication schemes for internet of things in
healthcare environment using elliptic curve cryptography. IEEE internet of things journal, 2(1), 72-
83. https://doi.org/10/1109/J10T.

He, W., Yan, G.,, & Da Xu, L. (2014). Developing vehicular data cloud services in the loT
environment. |EEE transactions on industrial informatics, 10(2), 1587-1595.

Harrison, C., Eckman, B., Hamilton, R., & Hartswick, P. (2010). “Sensing City: From Smart City to
Smart Cities.” Journal of Urban Technology, 18(2), 17-38.

Hassanein, H. S., & Hammad, M. (2019). The role of IoT in smart cities. Springer Handbook of Smart
Antennas for Wireless Communications, 1109-1133.

Hollands, R. G. (2008). Will the real smart city please stand up? City, 12(3), 303-320.
https://rskala.com.

https//-www.speedcheck.ir.

https://iotiran.com.

https//:ucheck.ir.

https://traffic.tabriz.ir.

https://www.itu.int.

https://agicn.org

https://toztab.ir.

https://www.gsma.com.

Rathore, M. M., Ahmad, A., Paul, A., & Rho, S. (2016). Urban planning and building smart cities
based on the internet of things using big data analytics. Computer networks, 101, 63-80.
https://doi.org//101610/j.comnet.

Perera, C., Zaslavsky, A., Christen, P., & Georgakopoulos, D. (2014). Sensing as a service model for
smart cities supported by internet of things. Transactions on emerging telecommunications
technologies, 25(1), 81-93. https://doi.org/10/1002/ett.2704.

Kumar, N., & Liu, J. (2020). loT-based smart city solutions: A survey. Journal of Network and
Computer Applications, 162, 102617.

Khalili, Ali, Soroush, Alireza (2021). “Investigation of the application of the Internet of Things in
optimizing urban energy consumption”, Quarterly Journal of Energy and Environment, 17(3), 60-
45. [In Persian]

Lee, J., & Kim, S. (2023). The Role of G5 in Smart City Development: Opportunities and Challenges.
Telecommunications Policy, 47(2), 102-115.

Li, X., & Zhang, S. (2021). The Impact of Ga on loT: Opportunities and Challenges. International
Journal of Advanced Wireless Communications.

Lee, K. C., & Kim, H. K. (2019). “G5 technology for smart cities: Overview, challenges, and
opportunities.” Wireless Communications and Mobile Computing, 2019, 1-12.

Mohammadi, A., Rahimi, M., & Farahani, R. (2023). Case Study of Smart City Initiatives in Tabriz:
Challenges and Opportunities. Urban Studies, 60(4), 789-805. [In Persian]

Mousavi, Seyed et al. (2024) “The Role of aG Technology in Improving Urban Infrastructures of
Information and Communication Technology”, 8(2), 35-33. [In Persian]

Mirsapasi, Niloufar (2021). “Analysis of the impact of smart transportation in the field of Internet of


https://doi.org/10/1109/JIOT
https://rskala.com/
https://www.speedcheck.ir/
https://iotiran.com/
https://ucheck.ir/
https://traffic.tabriz.ir&/#1587;&#1575;&#1586;&#1605;&#1575;&#1606;
https://www.itu.int/
https://aqicn.org/
https://toztab.ir/
https://www.gsma.com&/#1608;&#1740;&#1688;&#1711;&#1740;&#8204;&#1607;&#1575;
https://doi.org/101610/
https://doi.org/10/1002/ett.2704

JFeF AF oylous 19 0,50 o550 ydoliy g LS/ i YA

Things on improving national sustainable development indicators”, Road Scientific Quarterly,
3(108), 143-160. SID. https://sid.ir/paper1052515/fa.160. [In Persian]

Mousavi Davijani, Maryam (2020). “The role of the Internet of Things in the development of smart
cities, innovative applications, opportunities and challenges”, International Conference on Applied
Research in Computer, Electrical and Information Technology. [In Persian]

Mohammadi, Naser, Mojtaba Zadeh Khanghahi, Hossein, Tavaklan, Ali (2021). Feasibility study of
implementing new urban planning models with emphasis on urban governance (Case study:
Garmdareh city, Alborz province), Geographical Quarterly of the Land, 18(69), 123-103. [In
Persian]

Naderi, Fathollah, Naseri, Behrouz, Khan Mohammadian, Yasem, Salamat, Emad, Koosha,
Mohammad Taghi, (2022). Prioritizing flood risk in the Ganjvan watershed of llam province using
the Electra model, Geography and Environmental Hazards, 11(43), 1-21.
https://doi.org/10.22067/geoeh.2022.73531.1131. [In Persian]

Patel, R., Sharma, A., & Desai, K. (2023). Internet of Things in Smart Cities: Applications and Future
Directions. International Journal of Information Management, 63, 102-110.

Pourahmad, Ahmad; Sheikhi, Abdullah; Sharifzadeh Aghdam, Ebrahim (2017). “Evaluating the
distance of the dilapidated neighborhoods of Piranshahr from the level of sustainability”,
Sustainable City Quarterly, Iranian Society of Geography and Urban Planning, 2(4), 162-131. [In
Persian]

Rezaei, Nahideh, Haghparast, Farzin, Mohammadzadeh, Rahmat (2023). “Feasibility study of
smartening the traditional market of Tabriz”, Journal of Urban Space and Social Life, 2(6), 1-18.
https://doi.org/10.22034/jprd.2023.57396.1054. [In Persian].

Shiroviyehpour, Shahryar, Mortazavi, Seyed Mortaz, Bayat, Ruhollah (2023). “Presenting a model of
factors affecting the future development of sustainable smart cities with an emphasis on optimal
energy management”, Economics and Urban Planning, 4(4), 129-116. https://doi.org/10.22034/-
uep.2024.423160.1424 [In Persian]

Shidai, Farhad, Heidari, Abbas (2021). Presenting a location-based and data-based model in the
management and development of e-cities in the country: A case study of Tabriz city, Scientific
Journal of Geography and Planning, 25(78), 244-264. https://doi.org/10.22034/-
gp.2021.44443.2775.

Sadeghi, Mahmoud, Nikokar, Gholamhossein (2019). “Investigation of the application of the Internet
of Things in the management of energy resources of smart cities”. Energy Resources Management
Research, 12(2), 94-81. [In Persian]

Statistical Center of Iran. (2016).

Singh, A., & Gupta, R. (2023). Synergizing G5 and loT for Smart City Solutions: A Review. IEEE
Access, 11, 12345-12358.

Sengupta, P., Srirama, S. N., & Ghosal, D. (2019). Smart cities, the Internet of Things, and G5: Future
trends and applications. Springer, 67-84.

Sarker, M., Beg, M. S., & Khan, M. S. (2020). “Smart Cities: A Survey of Key Technologies and
Applications.” Journal of Computer Networks and Communications, 1-13.

Shannon, C. E., (1948), “A Mathematical Theory of Communication”, Bell System Technical Journal,
27 (3): 379-423. https://doi.org/10.1002/j.1538-7305.1948.tb01338.x

Tofighi Sardroodi Asl, Paria, Karami, Fariba, Ghanbari, Abolfazl (2023). Investigating the role of
smartphones in the formation of destination images from the perspective of Tabriz metropolis
citizens,  Scientific  Journal of  Geography and  Planning,  27(83), 48-39.
https://doi.org/10.22034/gp.2023. 14677. [In Persian]


https://sid.ir/paper1052515/fa.160
https://doi.org/
https://doi.org/10.22067/geoeh.2022.73531.1131
https://doi.org/10.22034/jprd.2023.57396.1054
https://doi.org/10.22034/uep.2024.423160.1424
https://doi.org/10.22034/uep.2024.423160.1424
https://doi.org/
https://doi.org/10.22034/gp.2021.44443.2775
https://doi.org/10.22034/gp.2021.44443.2775
https://doi.org/10.1002/j.1538-7305.1948.tb01338.x
https://doi.org/
https://doi.org/

YAQ Pl g o3bdo s ) | ilonigd pd dewsd sl el Copi) g paly Jud slo 5 y9LS5 Ko LS

Wang, X. D., Zhong, X. H., Liu, S. Z.,, Wang, Z.Y., Li, M. H., (2008), “Regional assessment of
environmental vulnerability in the Tibetan Plateau: Development and application of a new
method”, Journal of Arid Environment. 72 (10), 1929-19309.

Zhang, Y., Zhang, L., & Wang, W. (2018). “G5: A Survey on the Vision, Applications, Challenges,
and Enabling Technologies.” IEEE Access, 6, 47491-47501.

Zhang, S., Wang, S., & Tang, J. (2020). A survey on Go technologies for smart cities: Applications,
challenges, and future trends. IEEE Access, 8, 142224-1422309.

Zhang, Y., & Xie, Y. (2020). G5 Technology: Overview and Future Challenges. Journal of
Communications and Networks.

Zanella, A., Bui, N., Castellani, A., Vangelista, M., & Zorzi, M. (2014). Internet of Things for smart
cities. IEEE Internet of Things Journal, 1(1), 22-32. https://doi.org/10.1109/J10T.2014.2306328.

Zhou, Y., Wang, X., & Zhang, L. (2023). Smart Cities: Integrating G5 and loT for Sustainable Urban
Development. Journal of Urban Technology, 30(1), 1-15.


https://doi.org/10.1109/JIOT.2014.2306328

