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Smart cities have emerged as a novel approach to improving urban quality of life,
optimizing resource management and public services,
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

and enhancing economic

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.
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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
Materials and Methods

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.



Journal of Geography and Planning

Vol. 29, No. 94, 2026

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.

Keywords: Smart Cities, G5 Technology, Internet of Things (10T), Quality of Urban Life.



WowigR g Al (1 5 sl S gl g i Jud (s 59l (5L
(3295 5oii)S £59 390 axilino)

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

Ali.zarei75@yah00.com :aabbl, . )lpl ey ¢ ool 3131 01Kl ¢ pad (632 y20l o 9 Lbl i (635> (gommails .
ValizadehrezaB0@yah00.COM :4sbbly . 1l <2 55 ¢ oMl 3151 ol g poes (6 32y40b 3 g Ldlys 09,5 )bdbiuol ¢ Jgtume ot g5 ¥

panahi@yah0.com :asbbl, .o\l pl ey ¢ oDl 13T oKl ¢ ¢y (6 32y20bi s 9 Ldl i 05,5 ¢ )bsbiasl ¥

oS>

o OlNb!

(oges Glatd g wlio ding Copde (SR8 (SNj CudS a1y (298 ) Gl 4 diaden (slajed
sl copnl g (GO) waty Juus slacsyold (SonylSaclivly ol p3 lord zlae (3Ll (90500 (B 5
Uil b pols dlie aS ) Nedign sl ) dnwgi 5 Jlumnd Joo0 @i ) g8 Liss Wil e (10T)
d‘)’ Lmd)sld QJI )l oo lazwl u.ivi’g IR N d)@("’ Slos 9 walau);) L Ja.u)n aliske dl.h)l.uw J...l?u 9
o odlitwl egito (gla g, 5l dmodls (gyolaen (cly ol a3y 5y5 b g 5S40 b deddigh b dmwgs
CR Cuple g Nosign Ady dllas lUgyad 9 5 s 5l oo lal calisee mlio adllae ol oS conl
saie & laslidioy @i g (2l g 2im )5 Sidmghy Jlisl 3 1) (85,1 b CleMbl ity (oo a5 Siodgn
ool b (o)lSan 5 (0 Sloss 5 lacdluyj 2)0e ) Jugad g (B Slupd g Sl slasr
<8 p8) gl 5 oleMbl (5yglaan g (s Copto b bape ogad 5 (g sl b bl 5)l5y e
e die 9 Copde lojle oy (68 KBl g U g Joo Coglanilid Iga 5 OF glojle ey 32 @5
oMl &bl ¢ agicniirg,speetest.net, Itproportl, lot iran) ol oy (25 )bpes J& 9 Joo 4
5 0 gl eslmosiz (s S mema o) 3 (255 b 3blis) Wiz 5 sves sl 48l o (ucheck
ol baiu S pys leis 4 (S ALA 50 sblo oS o L Giod gl . Cusl ol odlatwl o xSl
odal Cawd 4 ol )b Slosd g lacdloy; deus 0 jlo g 2Bl (Spe zud Vg ) Gble &5 Jb > wins
8 odlatul 3y50 5255 Nadg b drwgi sliwl) 3 (IS Cuwlis 9 Siyaely Sl pliee Glyie @ Sl

Sy )b sxed acdlop cind g 098 blE oLl ) (B85S ereual 41 935

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

RASNS 16390 ddllas) Moy b dnwgi (sl bl €Oyl g ey Jud (gl ()9l (S ) (VF-F) e ol g tlo) wal Iy 1 le o)) 3 U]
YEAYAL (AF) YA ¢ i ydoliss 5 Lbliin (5250
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




’f’fﬂfa)lmfnr?ojjdl‘_;).gjd.ob;,g;l,d'/)i.? \‘V'

FPRV-PY

G e olain] = oolaiBl (gla il ( LS b &5 oy M) Jd 4 Malign (gl o dnngh « S5 g oy ()8 £, L
(VY )Sen g Sls)) ol (50 sla con paiie b3 oy GBS (gpmy Al L oolpen sueSs g (Jaie
P8 Sl Nadgn el drwgd (e Siytelip doye ) bed S98 Sbil b dilie car war palie Sl (S

(Y o Sen g sonlyg) canl 03)5 Lo 295 4 1) (3L @295 3] slaJlo Jobo

Sl BB e 68l iy g il ol (D (hieddon porde U ond el bls)l g cleMbl (gy5kd el
Sedld g ogad 5 ages Clodd (b sl i clp Clls)l y Sledbl (6)5L8 5l Lo jed bl 4zl
a5 ol lgld sblse g lacusyd 5l oslinl o 53 layguiS  oles (Y)Y C o), S o) a8 o odlaiwl 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 a3 ol ) (sysld p (e g g Cupde | Sliiges plgis 4 diedgn (sl

Silodie g @l Bpae (I (sprd (SU) CudsS gm0 lp ng Glaiyslid jl ekl (Slise &) porie cpl iles S
dnjeed 95 cnl dbml ) (sl (slacgyslid 5 (o (Vo) e T olylen 5 g yn) ol (500d Cilista (sl 3,Sles
o 5 5yl b iyl & e (oS 5 laolSaws | &S o plyte @ o cunl T(10T) cludl o
Jhasl cubylo L OGO 9l5 150 (s 5 (Y IY lSan 5 (55 pslcm ol |y jaed o 53 (SSe 5 Sloj cslmosly
3 peze sbodly 35y g clblsyl iyl lp Sl sykd SO leie a4 YU slaodly JES! cs o g o5 b YL
Syt sl sl SLEB (sysl 53 cul S 3 L YO T Ken 5 ) de 4Ll Kadgn cla s
Oy 4 &S 2y 1 g 4 39 e wal S (cages Cladds g (5l Bpan (B g Joo dlex gl Slaptass 2
i 4 5 ol dolye Sogl 5 Sl e Copte dianj 3 cso0e slally b el (sla eSS S,
Sl §y900% C9po 9 @lie Cudgiome 4 argi b K> g I (VY VighSan 5 (unaul ) 3l Sadgn slacsle
4 bl oyl 5 GBsysks Ll cul 3 el (y9p8 ol el St S50t Sln (298 locs)sld I eolil
A Copde g 5] B Gl SK; CubS gy lp 5Be o)l wlg e Bl s slacsysls s
G 15 S dlonl tiadbgn (olojad 4y (2SS )3 (gl Jo6 Bl oo (659l 53 ) S 5 5550 ool (s ped ilie
(VS 5 ) 3yl el 1y (oBly loj pgots laosls o 5 s pslas sl 10T 5 Waodls JUasl oVl cudjls
3 e sloanl b (silodiny 2 o Sl bl g 5208 65 2 agld 90 ol (Sl (SKisSe i 4 G5 0
s Sl o g sy gy ol kol Ban by o lgm (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 diwej y3 (e3dale slagingh (lnl slojrd 3 @lie Cupde 5 b Closd CudsS done & (9%l
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) Uy 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
Al 4wl b yolid cnl (gilwosly Cua 53 3 G e 5 Sidely (Sl oo s e

9 yeed (g S o)bol (gl (g5lo i g SleMbl ()9l (615,15 4 plil (60 Cupte (YL o ol puae
Sl aiej > laingdy (Weo (i g (2led) Sl e gy 1) b ygel (psilobes (gly (Il ) exlil
9 295 bws pre Slalllae jI (S (WA 60 5 (Bolo) cunl ouds plowl GASIOT (slagy0lid (gjlwodly g diosion
oS ool 005 05T 5 00 4l diader (olayed o sludl co il (o, )lS & o 3 a5 €88 Gygo (YOT) o)) Ko
S Joo gy bapee p O)llas g GG Copde (JB g Jeo slplans 90 > 4l I3l plgis 4 Sy 10T
a3 () oS Wiy domts o) &y g (sloyes > G (65 Sl o0l sy b (YIA) T lSon 5 S5 yrioon
LS Jos g glalazme 13 YL glacs ju b g plojer g0 4 ol hlie Jladl sl pyitly S lgis s Wl oo
ilosly ilisee (glaJao 4y 55 (Yo¥ ) "ollSon 5 S )ls g (V410) T olylSan 5 Lo lallls aile 6,50 sloingfy
o2 §°9ﬂ 9 5 Bpas « S8l ials 4y ailg o lagyalid cpl a5 Wiloaly lis g adlo gy (60 lapimaw 10T
Cupdo Do 4 Milgs o GO a5 wimd o lid w0sds ploal lpl JBb 0 o Sldlas aiS SaS Kiodigr (sla ol
(V¥ cohlSen 5 gguge) 15 SaS Glnl Sy slojred ) (G55l Bpae Silodinge 5 s lop) p o)llas «Sbl 3

Goyn 5 S Sl g 539 gman ala il | oy o i Gl mgiy > (1F+e) olfSen 5 s
Bl o ol 5 39290 bl S Sgste (gl el (ol Al a9l nl (s3lenly il 529y 551 VL
S pis Mo S (glyms W gy9ld () (slacud b s Lis 10T g GO (sl gyglid aioj jo ol pl J5b sla g
163,80, Ll s j Lo dgut 9 J&5 g Joo g5l B pas (gilwding ;o gyeld pl Cuedl 4 i Cldllas Laiiun
Ol oy )3 b yslid (nl silwosly (59, Wi odes Blga | jgim (oLl g (el ((Blop; lagille (Jb Rl L
gy Jlod & faps RIS o9

Mg ooy bl Gaa by coyil waxy Jus 3 35T L Gl dlio 3 (YY) gljlas dess 5 (5 jkind (sige
Ol ool Cuwd @ ol By (5lye ddes o 39y 5l ooliel b aejgp cpl (s Coglgl 4 G5y ike Miebgn
Aosh g 059y Su)y gaw w9 Cudld |y (e )3 YA/ ()59 391 5 3 bawgs oas o)Ll Jhxe oy yiepe 45 Sely> el
Slire d ol b duglio 3 (05 o (15 K03 Hlime 93 B 1) 8o)d YYIV ()5 &5 0351 (s (g o Jlime 93 0Fon
Wi s el i el daojn 3,Slas ads jlSlil ol aincuglsl 5 gls 55 oS sl b Mas 5 azsl
L5153 olyor a4y (oL aua Egaime ;D Wojep oyl &5 cunl ol oaims LS ggbge opl ol 03 ygl Cowd 1) jLiel p zeS
Al 4zl o e 1 o (63U el 3 Algs o Lol

23S Lol Keden slajed oan] dnwg 5o Jolse Jo il & gy )5 (VF-Y) Ken g 509y
oxl yr Jole oS5l (GBisysld) sy oyl oy lis Jimghy ol @ls sy iyl ame 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



VFeF F oylous 19 0,50 o550 yolip g LS/ i YvYy

| )‘..\::.L; RVOY-S le.a:).e(& o..\.:gj » d)].\f)ub Lld )‘1 p9d 45 dl)b drwgs g 5,850

2 bl Ol i g Medgn (6500d JB 5 Jo> glge g il )y a4 pidgh 3 (VWoF) 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 LBl e d3lge (6 30B (19,0 Medgr (e 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) glacdle g o ) U 5 05 0MS )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
R85 R & e sk 3G ] (pitmen S S6S wlie Cu e 5 (608 Gladd CudS dgn0 4 Wl o0 S
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 )
towgy Gl 35 sl Wailu ) dme 9 (95 lbsygl 1> (638 Ml po crod] 4 alio L Ay p 48T 1S
IS 3o 21 255 8 izl 390 35 oyt gl sl oS0 i & e 35503y ) 5 o 25T st
R385 RN )3 dadgr b dawgi Scusyd g bl (wyp 40 p e g @l 3509, S @l L Allie
29 Ogune 0592 (pl 33 QBN S waeus g Gliiee (gl diaid)l @iie Sy g 4 KlE o0 g 35l 00
P93 5 Sl
Waoudgd i 0 gedo .
5 Lo Slos (giludige sl Sl lbls)l 5 g slocsld jl ol )3 o 2950 GBI (o & CUiabsn o>
St Sloss b Xgd oo Judod g (55135 (6y9lmon 03513 joboas Laodly i yod ol )3 3gu5 s odlitwl (g (slaai] )
Ak (61300500 ¢yl g0 (SN CautS dguto b yods cpl uol B (Y4 rA ‘\)'_\J.le) 05,5 &l AAUS g Madgr job 4
(Verv ‘VOI)K@: 9 5SS Canl b (g sl g dads e el (wlis I
Ko g i b (10T)euil S i 3 (GO) s o (5105 965 B3 1 ¥
Sy Mg oo ALl Nadigr (ol i drwgd g 2l ) L;ho‘ e gyglid O|9J,cd.g (10T) <Ll <6y 9 G&dhzdﬁhé
S S8 el (WS g ity 4 Al o0 395 o Sy Sy b las sl (xSl
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 sl 5 1l (il Jlail 4 e 05 (o0 )5 opied ) culie

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



vy Uy 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
$y9ld (nl Madgn glajpaed 53 gl Jitie (lojen jsboay laodls I caddae o U ind oo Skl Lo Sy cnl g o0
et Yo7+ lylen 5 Kl5) 18 Ll 10T (slaolSw (a5 5 gm0 bl silupalp > Sl i Sl e
U5 g oo clopiums 5 453 JE5l YU ey b 1, oodls b sl 35 GO 4K chiodsn B 5 oo oje> 5 «Jlio
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
Loils (a2 BB jobar Sl (g g Cusl d9a0t0 03lBl1gd Bbolie )3 ofagr GO by cpsl> Jbb 50 aSul )0
(VJ9i2) cosl bt laelgss s s lu ) )3 mibae ()15 alo

G5,5,9L8 (solaidl g sloix| o pili

s gy 6 i) Ay g yiod oo jobody il azdls a3l (S5 cuisS p it sl wlgs e GO (gyolid elosl ol 3l
ol ooladl alpl el L:J)f;s‘b" opl sl iy Gledd demn g 590l Mt sl ,d bl (pgye sble
GO (5;5lb cogMeay 29 cudlig 9 (55)9LES (gilog)dss dar jl il mlio )3 (5590 00 LRl3El Coly Wl o (50
los (7) Jga (V1) S5 5 ) (VY T liSen 5 SUl5) S on sbul b sl S (sl s slace b
a3 oo bt |y diej ol )3 Jld oS b g alisee (glaygiS 53 GO (5)9ld Cumsg I IS

GO (5y9ls syl g bl b Siug.) Jouo

s gi bl3e g B S5g
Ghpsagl jd cwl&S wia 29bl g 29bl ce puo YU ce oo
alide ) 2 4 580 o) Sl oS U
Olojon ok & WolKws Sl (g iy 2l ) Sy Py Ude;
S oy gy slozel J6 5 bt ) VU lizabl bl
LolSws 5 5b yoe Gl 5 55l Bpas Jlals iAW
Slorpg gty
bedloyj gilully gly NS sy liSalepw 4 5l YL slaas ja
Cawl 2920 blio jl (g5l 53 5o GO yidsy dgdee gy
Jhate (sloolKiwd sl (iul38l b el sla 1SS il el Jlune

(gSMa.com) :xue

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


https://rskala.com/

VFeF F oylous 19 0,50 o550 yolip g LS/ i Yv¥

Aigoj ol 53 Jlad (GBS jud g ilisro (S youiS )2 GO (5,9l Cardy .Y Jgu>

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 )b GO 4 by S (gl 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 Uiy S 9 GO (sladSui (gl Lk y
Reliance Jio, Airtel G s (gjlulely (556 & KW

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

a5 S R amy oyl e sl K5 el 3 A Jle 53 b sl (I0T) shadl el @ le
5 Sud i Hwgn wie bl abpiy Sloas &5 55 Gy Sler ol S leis 4 plgie 1) Sl oyl
s (YA L en 5 gole) WS o pduKel (ICT) bls)) 5 SeMbl o (oyskd 5 oolizd b 3 5 (gjlome
Vooh Jlo 53 S e S50 1 (10T)sbsl copny) (2l a5 wloas oy oyl & ol ohas <y b slidl §) 6)sabsss
5 5)) A e S5 oo 0,5 g9y &5 sl (ool ol )yt oyl & e <Ll slas a8 3,8 315 LCISCO
S 9 i o b e s oloj 5 a5 amd e olal sl g 331 4y bl il i gl b (YN8 ) Ken
LT o 1y ) 255 Juae o oo 8 5 45 b poano  oolisial b e Jl yobo 4
Sadsgn (sl dlasly 5l oolinul b dadign glalad )5 (gjlre slacuass § Cogn (b Ll plgie 4 Cunl (Ses 10T
Y30 I g (8) 98 o yos ynlS 5 aome o Kby eselacn] atanj o byl 5 Jlail
ok )5 ladoly g LolKuwd e Wosly Jold 5 cyeul (668 ¢ Jatiume bl sbudl o gl (gilwosly ;| Ban
o)Ll (ol 4 & )ls oge Iy anioo OB o 16 5y & il iyl (VOF lylen 5 () cul Bl
o> oS amd g S5t 1) (g 4Sh bl b olien & 0dd 0Cusn oz b (Sijd b e ol S WS
iadgr B g Jo iedgr olaialy sbaghe (W (ool o) 2jbpioe oy Jols 4 S0as6 L bl )l )5
3 Bly sladiges (G5 lapius 5 siodgn lploile wiadsn LSk windgn OF Cypie (il 2l puw

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 0ud 3D Buybb Pl g bdd Meded & w1y sldl oyl la il g b ST gy ¢ Sue sleasus bl )|

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

Py les cuasuily o 10T gla Kus (Jlo laisds (g 350l S5y slaodly olwl p 5355 &jaods Sloweuas
JORARAR ‘YOI)&@ g O] A58 3561 Cumdg S0 slp e Slogenad ] Lwlel g odtie calise sblie
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

0908 Wlond g S 39 ) (5 36w (TW ) Cud S9ag9 39 10T 9 GO (5la s 59US 0L I 31 .Y

G289 (TN ) ColsS Sgngd

)" odlawl b ‘JLn LS‘)-? IW-S) LEJ)| |) o g dLa:).e(is 5 uj“\") CudsS d).sw.m:- )9194.3 .\.ul}»@ |0T9 Go L;l.:ad”[:é
(e J.Jbu;c u».mlf u_eM,l L;LmOLa} 9 D9 0 Ly pdo Jioudgd )9.L>4_3 &3]).’ stng» L;me 3O |OTL;L5)§M>
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!

g b Sus cual 3k Sl s slacslsy; @) 9 (lwaigy |OT9 Go slogyglid ‘_;Lol Glaal =Y
Slg5 o SleMbl opl g o oo g (6yglaen Sy Cunsy I laodly (g pd caliste cla Ko ,5 10T cloolSiwd
Nodgr (e Ale wiad plonl edluy; o)leS g pexd ly @50 4 Glolidl U wS S8 (65008 lpte @
(YN e 5 Ml3) S o 4t ) (650 o > (g5l B pun 45 (6550 Cuppte

0905 Wlovs L&

SIS 10T 5 GO slagssls sl 5aslS 5 350 bty (og0s Sloss @) indsn b slodsiz vt §) S
(e lgieds Bygloo wald 1y (g )las] Sloss 5 (55 el clomy (s pglgor 5 ccsped Slots g J S 5 o)l
5 )losS) 2,5 Closs CudeS 00 g laain alS cage Wl ce lowy (Spslaer (sl Liadbgn (Sloptuns | odli
Sla > S50 5 g2y SlaS S onad 3 151500 10T sl S Lags 005 (5 glan (slaodld uimon Yo7+ Ol o

WS )18 oalil 5)90 (Bl Sl 5 (b L S (6 )]las]

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



VFeF F oylous 19 0,50 o550 yolip 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

LS e

v

dﬂf »;wlﬂ.u 3 L;ﬂf d,w_l.n}...u

R P

Sl deny

B0 oy Jaa ) S5

axJllao 9 90 00 i

a b (Byb Jlad abS 10 (Bb ol sl S50 5 olnl sl jred ctete 9 S 3 S s RS
(Sen g ol (639)3 0 (Aidg) Cunl 43S 18 Lyd s I e WO o) glB)] 4 @iy yiaghS Yoo Conny
9 Olpl Cumezpy b pooxiy &S Cuwl 039y 425 VOOAPAY Al (saudyes VYAD Jlo )0 ;M cpl Cumes VF-Y
dlox 51 e gl (V) JSS WD bl Jlel 3550) 993 (oo gmime plor Cumorp b redid 5 Gy g Camggd
uolite (Jare g (g3latdl oloial Gl 9 (Sudi o 5 Cuner (lie )3 @pw drwgs 9 4y I 4 &S Cul (ol
s Wb &S cwl (2B 5 J3b (KiEs,5 gl ol glpdy (6,R55,5 slaadls o 4Bl dgmg 0 9 Las slajlo b
Sl ise (alyen o AS 05 ColiS ol 4 xd ol drwg Gl o b culply 1l Ll anls 01l 4)
P pdy g W)l 4 pile Jliawg g oGl 4 o ]y 0d cpl U cunl (5905 [T 5 (b)) (slaojgs oy 4 il
Rl 3 sl o gl g ooy s slaisygls Slive  diaidgn od Slalllae & €S i cnlpli WS (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% Uy g o3bdo s &) | ilonigd pd dewsd sl el Copi) g paly Jud slo 5 y9LS5 Ko LS

(Y2 T

{
w Avennn B R NER
2\ I :
= .
4 <
“FA- | 2
=
&
4
< :
2 yeeoo B 5 A oees B Aeoens Ferenn P Aeeons
= =

S Ll 3 Glal g Gl 43 5155 WS ConrBge Y JSW
B9 9
Slodl (wyp Glisly )3 28l o (Lot — g by 5 Cuble o g Jes —(63)8 G el ol iags

ol odlawl oyue 5 OYle dalS dacols Cg (oo Al il 5L 3)90 (slaosly LS)J&*? 9 Getod b kadye

ol

Wlosd g bdlop) (b Candg bl jolate & joy o cilizee 3ble I Sl slatdjl b cn dlspo

Midlg (o &S Niadgn (SRd Cuple g Medor M) dhe (S g (L)l b anlas 5 Glgped ) (ori b
Slaps g Ol yglaar jghie 4 (Gaslidion mig 5 ALk g amd L5 Sitmgh Ll 3 1) 55 b el
9 H9> bl b bl o)l B s (dome sladles b (s)lan g (608 losd g sl 3)90 )3 (gl 9 B 05
Cogleo el Iop o O Glojlus cays G0 i <8 5) gl CleMbl (g)glans 5 64 Copdo b ladye pogad
aqicniirg ) ool g (3255 )l red JB 9 Jo aSud (wdigen 9 Copde Glojlo oy )y S5 9 S5 9 Joo
3 Sy (613886 ¢ o5yl &S Jlee A dlax cols s (ucheck MWl abolw 4 Speetest.net, Itproportl, lot iran
ol ajlno cpl 45 3,8 2l (yls Miebon b dawgs gl (LOT) eludl it 5 GB (slacsygls Sl
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



VFeF F oylous 19 0,50 o550 yolip g LS/ i YVA

GIS L j» alba slayadls U»L.ol 2 10T4 GO (sl 5,5Ld ¢ 00 Ladgh My 53 bl B glel Al s &
Ol 9 ST
S 2 03l dsgasme <S5y dgzge ML) b cualad pue (¢S ol olp 48 canl sl S5  eli p9x5T by,
T @ Ubgy cnl bl Jolre )l 38 o)lmerin (6)S prenad g CleMbl 4)lai ladine 3 0hag 4 gy crl 9ss
ol
g 0 LS)B]C"‘?' dlises xile i olxe o & bgye sosls rlaosly d)?ié“?' 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 ¥
Gl Sao Y Dlas N g 1l 484 Jlois
H(X)=—Xi=1np(xi)log(p(xi)) () ekl
S e 13 3900 4 woles 53 9 ST oLl dg3ge SleMbl wlul g s Sy 1y Ciliste ol line
(Yo AVAYY (o San 5 Sily 9420 ¢ )0 5 pog] DAFA ¢ 5il) 15 o oS
0 551 o3
|y il (slaan3S dagl 4 byiye slajg g cilises slalno (18,5 Jlai 3 b &S dmd o 1y ISl pl o 4y 0201 3,
dode 4 g LS SaS a5 pyine OBl B8 S preal 4 Klg e odel Cand w4 gl awS o)y mels Heba
S olais 4 Wlg o jieS Sy b bl ololid o picred gd e calise bl o bedloy) g Glods cuas
il 05 gad 4 gy onl Ghel Uolye 55 )18 ool 3)90 3blie (] )3 35000 9 (Sjy2elip sl £9yd dal
29 aS S Kbl jhaw a ol )3 & 355 0 Sl (S el le SO 6 pSrenal Slo duloxs Y
WS IORE S SRR
39050 e Ol Carad] ool s o (9 Ay 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
Spiism sl (Canl 5 pe emsMiS ) 3l pe 5 (ol K00 S 45 Ko

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



Yva

Uy 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 . . .
ol I T B N I I o P et

(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 ) o ¥ ¥ ¥ adlato
00 - Yo- £ \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
vyY- YA- \ V0 Yo A\ Yy \AS ¥ A ddlato
oo Yy ¥ 5 WY & vy vIY ¥ A ailato
oy Y- ) Y V0 Y. Y ¥ Ve Ve dilaie
- o Cute Cute . Cute e Cute Cute | pedldey
-/-YYa0 RS AYY N IRYARE VLN S VAV i85 A IR0 28 &V S BRYA N 4 2 SEEAYA | [¥¥RRY | /Y-FAND | a3ls s

TSI WIS PO )}) J9A)3 )‘ 4):.)‘.9A d)L»JLo).) db:

3 Jle STus Max(X)) g ol j ogiw g0 aw Lol Hlude Xij o] 5 a8 xij'=max(Xj)Xij :cute sla)lxo (sly

sl Jopgi

(¥ Jgs) conl joygiw o lade JBlas min(xj) ol ;o o xij'=xijmin(xj) : i slo,lne o)y

ol (53,5 ol 2 b g5lwdle i £ Jgsa

dlaxs
dlaxy
591 - Slaxs Slaxs 3501 ylime | 31 Culs, bpei | iyl Ce .
&3P S pan Sl o | smolSiws SLolRiwd S Gliwe | 51 Culdy o ped | il Cos & ol
Olgghs) 10T GLoiws | golKiws (PMY/0) | g Jor Closd |y CanlRe)
(Lgy395 31uxi) [ IOT Cy yy00) N . ) (S
(celw Lot L) [IOT(cuslag) | 10T (S1,5) | (MG/ME) Jis (a6 oV
S (o
SINOESEAY | HIYVYYYYe | IVAYYSY | AMSAY | /TNOYNOY | </VAAYAVA | </YEOALYR | S/YVIVIAY | o/Ved%aay 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 dihio
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 aghaio
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 19 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‘:"(")‘?‘“’ 4“;’5‘?‘”’ PMY/0) | oloss “::;) ""’”"
(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
N A A N A R R N R Y N YN R e
eeners | oefavare | oojeavest | foAarsA | oNeaney | ofevevey | arery | ovsany | feasave | A il
e oYNE | efresYE | ocevrvay | efevavey | eavved | ovans | olevvern | owary | Lfesaves | A il
eeSAAD | LAYEVY | JYAWYA | [oRAYVeD | [SAY | ofoRAYE | ey | avseva | v | Y. il

M g ol j Hlme 2 B g A aj5 duslie sximd s Cij )] 3 a8 canl 1) g0 a0 (Sinlod (a3 ls dunlxe oo,
(£ Jsis) Cunl o jlize dlass

C(A,B)=Yj=1mCij (¥ o,
Sinlad 45 go0me JSiS 1 Jya

Vouiluo | A ailie | Adibio | ¥ dibis | W aikie | 0 ailue | £ ailue | ¥ailie | ¥ ailie | ) dibia :;:;
«/yaysay < [YADOYY «[+YYA0 <IYYYNOF «[+AYYAA +[+YYA0 < IYOY DO Anra Ay «[+AYYAA - \ adlaio
S[AVYY N < IYYYNOF o[ E¥DY «/avY-¥a NI 2% R AN < IYOY DO VY E N - AV Y adlaio
</FYFVA < [EASNYY o[E¥D-Y L/avY-¥a L/yva.ay <[+¥V0OY SEAVYYVA - NAZSAGYN < [EEYYYY Y adlais
IYEEYFA IYOSNEY IYFEFYA +/avYY-¥a IYYEFYA «[+¥VO0Y - “[OVAYY IYEEEYA SJOY WYY ¥ dilais
L/AYa¥as IAGELELY “IYYYSEAY L/aAVYY-¥a «[ADAFYS - «[ADAFYS «[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- ¥ - L/avY-¥a L/aYoa¥as <[EEYYNY «[ADAFFS L/ayoa¥as <[aya¥as «[aYY- ¥ A adlais
< [Y+¥AD - +[+YYA0 L/avY-¥a +[YYYAYD < IYOYD) <JO¥\SY +[YYYA¥D «[ASYY .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 [AYD A\ <[+ dADD \ \ \ +[¥a¥h- ) - AR 2y Y ailaio
\ \ A\ o[+¥Y+AA \ \ \ - \ BRI Y Y adlais
< [FYVAOS “[A-ANAS 3 [+ ASVVY \ \ - «[AYYADD «[YYYA¥ SAYEAN ¥ ailais
[N BT 3 “[VYYY +[+YO¥FA - «[+AYSYY NARIAN AN «[+YOFFA [+ +5YYA 0 adlaio
S[YOARYY | +/AVFASA ) o[AYEA-¥ - \ AN | IYASYAS | JDNSEE |- [0FFF 5 ailaie
\ \ 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 )

Ve sl anil 5 p B asS 4 cans blas I 00

S Ol 4 (Asix) wed )3

Ui AT S o) oy byl I K sl

ol 1) ((Kaler pae) jao e Ojpe cpl pe g (k)
g3 Jlss MAB=Z0 & j9 i) it 1> g MAB=1 e o, C(A,B)>2m 51

alod (Slgr g ylo JuSWiS A Jgo

1 ““.

0 ashio

£ adhio

Yl “Il. Y "“.

e o yile
LSS

) adaio

Y dikis

v sl

£ il

B dilas

il

Y aihio

A sila:

)

)

\

)

Q il

)

)

)

\

)

)

Ve aila:

Loawlie p A4S LT &5 @i o awyp babS 5l i o lpy (Salal Wy sl JSas sy
Volde sl B anS 4 cus jlas J170 5l G pAAES ST cwl g byles I 3 sl 9B ayS

5% Ojle & (4 Jpa) e H1E e )3 1) ((Kaleal pae) yio e ©oge cnl e 3 5 ((Kualeal)
353 10lss MAB=0 & js oyl e )5 s MAB=1 s i, D(A,B)>2m 51

Soaloal Sdg e pilo 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




VFeF F oylous 19 0,50 o550 yolip g LS/ i YAY

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

_ . . . . . . Y ailaio
3 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
1]
D(A,B)=C(A,B)-D(A,B) (b 4,
[+ Jgto) casl (Sinloal Lasli D(AB) 5 (Sinlen jasli C(AB) o] » &5

Sl (S p oyl SIS Y e Joa

Voaibio | A dilio | Adile | ¥ allaie | Tl | 0 aile | £ il | ¥ ailie | ¥ e | ) il | O2F°
S

- V aibato

3 \ \ - ) Y adlaio
\ - . \ ¥ dilate

\ . . - . . . ¥ aalaie

3 3 \ \ - \ \ 3 3 O adlaio
3 \ - . . \ 3 3 5 adlais
_ . . . . . . YV ailaio

\ 3 - \ \ . y y | | A dilais
- . ) . . . ) . ) % dilae

_ . . \ . . . . . \ Vo dilate

) casl oy gl p & lady S ol S gn (ly & Cud g0l 4 RS ey Sar s dloe

ool 2 A S plbay 5 ol A 4y ol 9500 plnl 2lid (S il 3l oolitl bl (al oS oo dslne

15 Jaie MAB i 15 4 (A)=SBMAB_S e shis A a5 1o sl 805 ylie & onlS o Aol |y ol 002
(O Joi2) sl B a5 p A a5 (S pex oaidd Lt o sl (2l (S 5l

JCRYCS KU I WWIL SRR | R PR

oy daxi PES
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 Uy g o3bdo s &) | ilonigd pd dewsd sl el Copi) g paly Jud slo 5 y9LS5 Ko LS

600000 620000

S

Al glge
8 P S
\I \I
6 ( I‘ L L
g 8 .
4 | | ‘ § § Ml}
| "

L
;
.

B O

: Y.
TISTSIS IS 3

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

600000 520000

(5555 slaely ) 3205 RV Wilien SUin (5 i 4 3 13905 ' S5

S5 AR g e
0 SN gy 3 0olkiwl b 33 33 s $blw (F > IS Jukxs

ORI g g (S5 kS gm0 sl (ng8 Syl & Ngd e iy alalame plgis 4 Mader sl
U asid dtwly bl co il 9 Shp sbeosly 4 (sloais]is job 4 layedd pl S o oolaiwl oges Closs S
b 6ysls S LSy dige 55 4usIS Wl bl imeh ol 5 (YT olKen g o3) wimd Gl (oyed slaills
S e pa3ls QLlid 5l ey 5 ©8)5 18 oy 3)50 dindon el dswgd sl (LOT) sbuil el 5(G0) poey o
23039 J o 35 (25 (g Boasls ol opld gyl gy Jl elatul b o)S |l wadgn b asesi sl i
9 Jlodd o slapadls elel p ()8 b ilisee (3blie) a3 (ganas) jolate 4 dapadld caucugll 5
I sosie ol b lpl sl oSl (So plgis 4 5oy oy Ui oS ol 5 odliiel 0 il (6 35 wrenad
il ) 5 by oo 39 4 e oo 0T 3G (elaigyold 51 oslizsl b a5 ol gys0) lsn (So9)] § Kbl dlos
SV) SS9 e Clodd (558 Scdlup; (s & 5 Sl ble rimen )5 SeS s ped Sloss
(VYY) TS 5 S (VoY) TS 5 ) lalllas il (6,503 lalllas Szl 65V 0p05 o oyl 53 B30 55V
5 ondispd Glgh b Oesres Bl cuwd alis @l 4 (W) ohlSes 5 gamme 5 (VYY) glen 5 L
g Sl Jlanl Siagn (slajed oxil o Jale 0 5)l08 55 (G5 9l8) ooy il ol Lt (VF+Y) oy \San
sl 6] ams o SEnlS 1y T les s Lialsal |y laodls 51 o3l ez 4 ety oasyiasd e s G5 (g5l (6,5 &
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
o Sy3 sllxe 3 Gble ) oYL 3, Slas oaimd L5 ) i o 4l a5 e Sl 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
caslio (glay 5 gie 4 Wl oo dibate ol 3y Josd B 5, St 0 Sy O LS adlate sl azsly o5y o ol
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



VFeF F oylous 19 0,50 o550 yolip g LS/ i YAY

o kil cunl anily (g98 lacsln i b calio load dgzg o 4 ddlaie pl )l JIE SL) cYL sleed,
ik Jrwgie 3,Sles odimd il w4y (S VeV LY 5 gble Jold jieS Spa b gble iomas 08 cus
VL Fashio a8 ooy o] (ola oyl p> ailen b aisl asls baylae 1 (3 50 D9 4 5 ol S 3blio ()
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 ;
Sl gl
il (S o)l g2y bl giluesly s 3 56 ey dOT 5 GO (slacysld Y slo duwily 3929 L
D590l 9 (2BT pas pimen Ll Glbls)l g leMbl y5lé clacslop; 1 M slagliSalopw 4 5l 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
Low
Wilgs oo i gyglid pl A8 palyd Madgn i dawgs (sl |y (0L slacus d Wlg o 10T 5 GO (slagy5ld (g5lwosle
3 ookl b ¢ Jlie lgie a0 S8 (Sl ialS g wlio digo o pie « bl jgalS ( oges lodd cuhS dgugs 4
ol el 90,5 s 5 opglaen lilard ygo 1) (Sogll 9 Sl &y bgpye sloodly s e dOT (slaolSaund
p,m])é I) )‘-\{L.f. 9 & Ql.b\.e}')l Q&p] ‘w).wl Lg\flg sy dﬁl)l L Go d)at-é (e Dged Sl S e Ologouns
S S (650 (Slhpetaes 3,Slos 9.0 41 Wl 0 45 39l 0
1 g
J.wj L5L°L5)9t‘-é L5§>)L'i’ dguby LS‘)-? 2 u‘)LQ(.“u 0L f:b;il L;lmJ:lx? 9 (G U”] )1 ool Cawd 4 ("f"L‘" L)'“’L"" »
29 g0 Sl 52585 AN Madigr b drwg (sliwly )3 (10T) Sl ezl 5 (GO) woeiy
2 S alep 4y (9> (sladles 5 (6306 (Vg & 295 o0 Sy 1S p9ld SBCE U5 )3 ()l losw o
drwgs Jold Wl o gyl koo cpl S atib glohg avg Glbliy)l g CleMbl (5y5l8 aciley;
Al odly 35140 dbul 5 5] sl dame GO (ladSis
2 SRS Yo 5 GMigsed sl (Bisel slooysd 9 LelS)lST 6155 il e &1 (S BT g pijoel @
O’»‘ A8 S8 Uz’d)ﬁlj_é C)i] )'| odlal 0 UAL')T L;JJ.onK 9 u‘blﬂ uwl)sl & 331936» loT 9 G()dbzad)sl:é Ao )
38b g9l ol (slagilly 5 02,18 blje Jols L La i joa]
P> 9 Laoals )" cblas LS‘)’. cwln caslw d])?‘ 9 sl ;;“’9‘” > 9 Jgg’ucl ‘sl}bww dzwgi  ®
Shsie 9 (5195 (9l A dbgiye (Sbadles oA 358 0o Sl Cul Iaye3 1 2V Cupenrl I g b poguas
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
oS yuiio sWo3gp Sl Wilgi oo b o) SKar () S SS 10T 9 GO (slag)5ld (gilwodly ;3 @i & Llg o
il S e Jlo el g Sl g b Jols



YAD Uy 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 plld @ Slge pd @lse gble 3 Gshl bojsy lpl bl (Wojey arwsi e

L;l).g uil.m&i;»ﬁ Ob;.c 4 .\u]yu’.o Ltzw}’”,; Oﬂ‘ A8 SeS 10T 9 Go L;Lmd)ghé Lg)’Lqulﬁ.; 30 d9>90 le!m;luo)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

5 ek drwgs 4 Calod )3 9 oy R3NS3 10T BB (slacs)slid (Ko )bSe 25 4 Ol «bloidyy (]
2,5 SoS i oyl Ao

&bo

RASAS )3 Jiadgr (s JB 5 Jo @lge g bl (Jlos (VW4T (s o3ljageome 5 Jgu) ()3 4051 ¢ Jona

| el 0dgwyd cdl glaalre dlold e b5 L(WVAF) wualul padl odljay pib 5 dlliue ¢ Sudd dan] coslys
NPV ol et izl 5 Lo a i sged dolilend 45,11, e

Sabs 95 (655 JSD ) dadgr (555 (A oy (VWHV) Jadllgl (g8 9 Lo b co0)S thy c ool (639,00 (dgs

5 iyl dolilas &gy S5l Span Gilodige > sledl Oyl 3,8 ) (Vo) Lople by e (S
.?~—\p(§ ¢(Y')\V cW) M

slad & i K 5 i 5L il Sader ot KD (VFLY) Cuony 03l jlae 5 13y w3 fodidl ¢ LS,

Ladgn sloyed od] dnugi S Jelge Juo 4l (VF-Y ) dilzg; (lo g oot (spdiye DD g gy
AYAWE (FIF o s ptoli 5 2atdl (55 dinge oyt 2 35T Lyl

oS (S Sl ol yads dmwgd g Copde ;0 dlis 03 g jee e e &1LV r) Lube gyas g olayd o Slai
NEVNEY (VAN syl 5 Lilyiz pole 4 3205 16 (53)90 2llae

Lladgn slaynd g5l mlie copte o bl ol 0p)5 awypw? (WAA) uwcede 5685 5 3900w ¢ Bdlo
AY=AV(YNY « gl mlio Copoto (slo yinng s

Caadon 3dg5 GO oyl womy Jud g2,)8 gaicuglyl 5 Lol IF-Y) oo oljlas 5 (ago o i
FYV=Y Y (FONY cliasisn JU 5 e Co o colellio

WY VWA olbl)l g SleMbl (5)5kd (ol sedloy; dgme ) GO sk (2 (VY ol)Sen 5 dw (990
AR



VFeF F oylous 19 0,50 o550 yolip g LS/ i YA

il s o sla il e A ) oign 53 Siatn B 5 a6 o (V¥ ) i sl
NP FY ‘(\’A)\“ w)[? u«éﬁ dolilad

o ills g s, ilygles olad p)lS o 98 (o s dxw 5 53 bl i) (38 (VWAR) o1y ¢ Slgly (cowge
oMbl 5)9LS 5 G cpiasols 10 o)l sloingiy (Mo uijiiS

Lg d)J?(“’ Lg)'g.)duob'ﬁ u’y Lghzgi” Lg‘)?l (T Olfw] .(\\cﬂ) Ul.c cOMfy' 9 > cuml.'o}l;& obl)‘(_g»;qu f)wb ((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 ¢ dao ol bls 5 Wbl i o i to 7 olizuol b o] ol oS sl ddias
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 (IoT): 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 Uy 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

VFeF F oylous 19 0,50 o550 yolip 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 Uy 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

