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ABSTRACT: Currently, the ever-increasing population growth coupled with the people’s tendency
toward urbanization, especially in developing countries, has led to a number of environmental, economic,
social, and security problems, to a point where continuation of the current trends is likely to prevent
sustainable urban development. On the other hand, passive defense has gained lots of attention in many
countries in the recent past. This is where the concept of smart cities emerges as an ideal solution for

tackling the challenges of urbanization. In this research, we began by identifying the most significant

factors of integrated crisis management in smart cities with a focus on passive defense, with the  Keywords:

importance of each factor further evaluated. The results were then analyzed. In this work, data gathering .o oo gement

was performed through a descriptive-analytic method based on library studies. The required qualitative it
mart C1
data was collected by library studies by completing a checklist. Subsequently, numerical analyses were ) o

model presentation

ANFIS

conducted using opinions from experts in the passive defense and smart cities studies. Afterward, an
analytic hierarchical process (AHP) was utilized to appraise and rank different factors. Next, an adaptive
neuro-fuzzy inference system (ANFIS) was coded in MATLAB R2021b, which ended up presenting an
integrated model of crisis management in smart cities from the viewpoint of passive defense. Based on
the AHP and ANFIS, our findings highlighted the importance of securing the Internet of things (IoT),
securing the environment, securing the network, network acceptance control, developing visualization

passive defense

software at the level of operating system (container), suppressing the threats and modification, and the
analysis and action-taking when it came to the integrated crisis management in smart cities from the
viewpoint of passive defense. Considering the importance of building smart cities, it can be stipulated
that comprehensive attention to integrated crisis management in smart cities considering the principles
of passive defense can boost urban protection, security, and sustainable development. Therefore, we
considered all important factors separately to come up with a final model. The presented model exhibited
a final compatibility ratio of 0.059, which is pretty acceptable. Moreover, the trained ANFIS ended
up with an RMSE of 0.0179 coupled with an R2 value of 0.9897, indicating the high accuracy of the
proposed model.

1- Introduction

The smart city movement is currently taking place at
the national and urban policy levels, leading to hundreds of
urban initiatives worldwide that benefit large populations
and allocate major resources to themselves. Some of these
projects include dimensions beyond technology, necessitating
the design of a management model for smart city crisis units
from the passive defense perspective. This paper has focused
on the measures taken in passive defense since its principles
and basics have become increasingly important in all levels,
disciplines, occupational, and scientific fields, in addition to
operational and military areas. Thus, the current study has
used the principles and basics of passive defense to examine
and present a management model for the smart city crisis unit
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based on seven criteria, along with their scoring and weighing.
This problem is analyzed using the AHP technique in multi-
criteria decision-making. The decision-making criteria were
selected and scored by the passive defense and urban planning
experts, together with a group of university professors. Then,
the Adaptive Neuro-Fuzzy Inference System (ANFIS) was
used to analyze the data. The hypotheses discussed in the
current research are as follows:

- AHP and ANFIS methods can provide a model based
on passive defense while accurately ranking the influential
factors on smart city crisis management units.

- Updating and reviewing all influential factors will reduce
the smart city vulnerability while facilitating the appropriate
and quick response of the crisis management units.

Copyrights for this article are retained by the author(s) with publishing rights granted to Amirkabir University Press. The content of this article
o NG is subject to the terms and conditions of the Creative Commons Attribution 4.0 International (CC-BY-NC 4.0) License. For more information,
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Fig. 1. The performance evaluation process of the pro-
posed model to achieve the lowest RMSE error

2- Methodology

The introduction should show the background of the
subject and main contributions. It is necessary to explain
clearly the novelty and contribution of the present work in the
last paragraph of the introduction.

2- 1- AHP

AHP is a flexible, robust, and simple method used to make
decisions in situations where multiple and conflicting decision
criteria make it difficult to choose between alternatives [1].

2-2- ANFIS

The fuzzy-neural model, developed by Jang in 1993,
combines fuzzy logic with artificial neural networks (ANN)
to facilitate learning and adaptability [2]. Thus, the main
problem in the design of fuzzy systems, which is obtaining
the fuzzy ‘if-then’ rule, is solved by effectively utilizing the
ANN capability of automatically generating such rules and
optimizing the parameters. ANFIS is an example of a fuzzy-
neural model [3].

2- 2- 1- ANFIS Model Architecture

The main point in designing the ANFIS model is to
select the Fuzzy Inference System (FIS). For simplicity, the
investigated FIS is assumed to consist of two inputs x and y,
and one output f, while the rule base includes the ‘if-then’
rule of the Takagi—Sugeno—Kang (TSK) type. R? and Root
Mean Squared Error (RMSE) indices were used in this study
to check the data accuracy and evaluate the output model with
the observed and calculated values. These criteria determine
the effectiveness and ability of the model to make valuable
predictions [4].
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Fig. 2. Scatter diagram of the indicators’ final weight
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In the above relations, x and y indicate the observed
and calculated values, respectively, while x and y are the
respective symbols for mean observed and calculated values.
The number of data and the total data are also shown by i
and n.

3- Results and Discussion

The final consistency ratio was 0.059 in this research,
which is acceptable. Also, the RMSE error value of the
trained ANFIS network and its R? were 0.0179 and 0.9897,
indicating significantly high accuracy of the proposed model,
as shown in Figures 1 and 2, respectively.

The variables can be drawn in the form of a model after
their relationships and levels are determined. Hence, the
Internet of Things (IoT) security allocated the first level
to itself, followed by other components based on their
importance and measures taken.

4- Conclusions

The current study investigated and evaluated smart city
crisis management from the passive defense perspective
using AHP and ANFIS methods to identify and rank the
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influential factors. Future studies should focus on the pilot
implementation of the smart city crisis management unit
using the model presented in this paper to examine one of the
cities closer to the smart city concept and assess its resilience
against crises. Since implementing smart city projects
imposes high costs and complexities, extensive and detailed
research will be necessary to prepare a comprehensive plan
and develop a technical and business model considering
different aspects of the project.
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Table 2. Effective indicators on the management of smart city crisis units from the point of view of passive
defense after refining the selected factors using Delphi method
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Table 3. The relative importance of the indicators

B1 B2 B3 B4 B5 B6 B7
B1 \ o N q q 5 q
B2 ARRR \ Y a N \ Y
B3 ol ARAR \ N Y ! N
B4 ARRR ARRR ofAY \ Al a a
BS ARRR +[Y SARRR ARRR \ N a
B6 it SPTYY CPTYY SVFY] SN \ q
B7 AT <IYYYY OIAT ARRR OIAT ARRR \

YYye



YYFY B YYYY doxio F Y Jlo )Y 0)lod D )93 e sl e (io 4 s

B7

B6

B5

B4

el

B1

B2

B3

]

0.05 0.1 0.15 0.2 0.25
&k 2l o9

Bad b 5,5 5 2kl (339 ) S

Fig. 1. The final weight of the compatibility of the indicators

e (6Bl Cand F Jgu

Table 4. Final consistency ratio

Sl Leasls old o9
Bl SIYYY
B2 <IYYa
B3 id)
B4 <IVF4
BS R\
B6 <[eY¥
B7 “[oNY

sk 683l cond G

YYYe



YYEY U YVYY dorao AF-Y Jlo V) o)lodds DO 053 S puol ()l yos (qodine 4yl

Performance evaluation
0034 T T T T T T T T T

0.032 | b

0.03 | i

0.028 | .

0.026 | a

0.024 b

RMSE value

0.022 [ 4

0.02 | .

0.018 | =

0'01 6 1 1 1 | 1 1 Il L 1
0 10 20 30 40 50 60 70 80 90 100

Epochs

RMSE (glad l5m0 (2 yioS 41 (olimwd S 53 (53Rl Juto 3,800s (5, Wig, .Y JSu

Fig. 2. The performance evaluation process of the proposed model to achieve the lowest RMSE error

R2=0.9897
03 T T T T T
Regression Line
€]
0.25 b
o
} 02 B n
b
gh 0.15 4
’i 0.1F 7
3
0.05 1
0 1 1 1 1 1
0 0.05 0.1 0.15 0.2 0.25 0.3

W Gadld Slaaldie aled O

el ol o9 @l (ST 5 ylages Y JSW

Fig. 3. Scatter diagram of the indicators' final weight

AN



YYEY B YYYY docio VF+Y Jlo V) 0)loud 0 0593 S ool (lpos suokito & pis

~

Sloom! =] 0 i wile el =] J~s N T REINEN N BN “Q;j“ -’ 1;1 =
Lol ! - 2 &3l g5l < £
doT) r 2 s il s N\ s \
— e Lls =
H ol g ) o ")L‘Lj‘ 94 575
H 5 ) o — ' .6) . 1 ul.'):; s
— 51 oolizul S9R5 arteld OmniVis)
P i
i bl | e rsls (pss 5b) (ta
H )8 5, Copde SPB/VLA .
. J
N e N\
| DOS 5,5 il )| solawl | | 9 oanlive
. _ O 2 .
 Laasl alss S e sl asln sl
— g e
6)L«J‘)¢J' B ," )5'
| Slnsa | Jele e sibo ales OmniVis)
J"’Lc o sl S s (ta
o
— ) — — )
— SEE—
- ools 3l clbla> 1 L DDoS als
Pl | inMon L)
~——— —— RT
— )
292
— asl oalsS
Jits s
— )

(8055 (SLeidly 1wiv) Jole yuf widlay jlike 1 Mhowigh s S0 sy Cu pto (lod Juto .F JSWS

Fig. 4. The final management model of the Smart City Crisis Unit from the perspective of pas-
sive defense (source: research findings)

Do (S ol ol 4Ll dLbLg)JJJw»]

e gl il o bl o LK tlwo (g 5lwpos!
B3> b b g 8l jlore Jlgnlo 5a)b jl ol baid ccanl 5l
b (S5 Jlgnl Conl (S cilisie Sl 98 S ol
cliseo sl lojlo lawey a5 aisl atil 1) 055 4 jogase (gjbre
0lKwd )8 Cuat &S by 585 sl aielas dlool (gl 1 (a4 6l
Sl WS (o gma 1) S (bge Jelgs plo g (e sl
YV R N

a4 calop) o8 Gilupml ly 14w (55l
Do audly y p8 pis

ool b g el slo iy od 1ol @i e @

ubLLo‘ dl)b Ol)g)K d‘)i uo[& dlba]a.g‘) dJ)Jo )l Le(q Copdo & dbb

YYYY

A Casn el g M e ey (Shem e e °
855 yo 03b0lL

S SSgy 5l Ll LelKiwd (pl Copte plKn 15,15 30, °
JSSn o g 395 odliel (TLS') JiigJos &Y coial siilo
D9 Jlbd et b el

o) » e | X509 ladl ol daaslbals e
TOT olSiuns ¢y blia Cogn iyl 51Kal 45 5,8 ams [OT (glmolSizws
OB Sl Wlgie pioren adslialeS WS o wal3 1) 595w 9
L ol (NAC?) oS

b I0T  (claelSiws  rbolopitumn  logiloyjgn @
5 oolitulgw B Bsd 5 luyjeds Wil wbijle Elasde b

1 Transport Layer Security
2 Network Admission Control



Ol (ol Kadgn (slapims jl odlitwl izVol § Mg ialS
piY bl 5 ololis 1) claiags @Ss polis (ol b oS dad o )
b a2 bl g 5 03,5 (9ol b g9y 5l (i gl alox 1,
1y clipis b ablio Cus b 5 0sd yadd oy cglacdles plool 5l wilo
Sl waly8
) OmMniSwitch 6860E 5l osliz.! 1013 ¢ Juloc gy 25
Copde whagw (doal gaw (IRl ped oS djloiee palyd |y (Sl
@ pldl daglzn g Cluag Qlid Sl e ieder b ol
W g9 b cuslie plgiiee ol 5 e 4 0ga5 g Jibsigay o

2 pll 1y ol 28y ogas 3 p3Y Clalidl

(5 5 4ol 9 Sy =4
kel sedgn b slaglu dly Copde ol Giagh )
s 3390 ANFIS § AHP (slnogas j) oolisol L ole it 281,
sl onbigdiail 5 Lol (] )0 wpe Jelge 5 4S5 L5l
3 oxd Ll )b b diedon paed slag o aly e «isbl 2!
0391 )i S35 Mabgh Jod oplis 4y 45 )9uiS (sl jeed 3l (Ko ) dllie
5 A wdagl 205 e sleidy daglon e 50 ylob oy g
atd Sl 38 5 0318 Sllllas plol ciadgn 1l 2l > (Saem
Sho 0y hlize slal Ll b ()l g (8 Jae (995 5 o> )b

D9 ..\.tb‘9>
LS lo ) el dlinne 5 Jolo o widly goo50 Cuanl ar gl
2 Sy Ol e iadign (slojrad oy )3 pogadd; ()9S o
Sllllas 53,5 oo 4o (izpat 2,8 Sl o) 50l 5 st
Pl tiabon (sl 2 o] G 5 (ol e dlies 55y 2 (5 5
@l ggoge onl Gbj)) &5 Culh dag i 4SSl 4 b opd
piY e b Lol Jlasjl 53,5 o oy cnlpli > (oYL ©)lae
Pl b aS” ol dpol g oliw] cdallland ygo i | S cili 4
i &) Limed ol bl 5l S & sl gla e &) 5 aBgedy
p3Y Slalidl g dusp o (0 5Vl 4 5 005l oo (sl st

Dy 58 e daden b slagln Copde cax

Db 0y (2 ) yepe o > wb
23T 4 al Gapde S SSgy ihpde S jl bl @
25l yol
g Jwbpt WL FTP/TEFTP wile oyolb sla SS9 v/
3,5 o3lizl HTTPS I lgs oo (g yiwd sl b Spgo 3 V)
D9y 9 4Sed 08 G blite Cosn Il Car Wb jge (pl 0 &S
295 pladl X.509 sladol algS b sillas
OmniSwitch ooy I olizwl :DOS pspls @
S o 3 1) (DOS) (pugg s Mo
el gge X rpgie oS b feloptuns lope @
O dgme olKal g s o ialS rie 3 1) cllad a5 cul (g9l
Sles Byl 1y o] g b Slaags Bl oo oplpls S o ool 1,
2 L bodly g dloyre 5 (SouLSS ieedly jl cbslas U
Jebls wiadsn joed K4y 298 clablons a5l 52)b 5l JW! >
F ol ogee slaldd jl g o 53 Wodls (139 ailo e 5 (S LS
2l g (P08 G2y 3 Nlg oo Sl sl ol (stitel Laeo
e cblis bodls jl e )li5S b by 11 0l & e claelad
s ore o it aobialsS s Jito loaslalsS jguo @
Y gazs Cul alisee GV game (0 iel s She dwslio sy
el el ksl b calle (gl Jie yob 4 OmniSwitch
sl ol 9> Gisw > badyluibul cpl coley bloas apl 3485
LAN G, & Juaio (258 (slnolSis 145 (48 yp g ) 58
2 15 o o8 3505 Cagn ) @S iy J odil b olsise
S Sy MAC 5 oo by 802.1X Ll
Jolepimnw ghw )3 Gilwgilne Hl38ley bml
laolfiwd o )3 o Wi (il 4Sed oy b yrls ()
5 ol plo jl auS o JymS |y Wl o8 baasly 5 Ll o)
I YR P S oS B FNCI IR FON IO VPOV 0] B Vgl KCS W Y
sk 4 SPBY i oo g0 tital (a5 pg0 5 1y gl 9 45 o
4 MAC-in-MAC (il g )b 5 1) I0T laolSans
S Jgs oo ssflS 5l 25 bl 655 1 45 o s L ilS

20,5 0

1 Shortest Path Bridging

YYYA



YYEY B YYYY docio VF+Y Jlo V) 0)loud 0 0593 S ool (lpos suokito & pis

Persian).

[8] M. Samaninezhad, N. Khodakaramiyangilan., Meta-
analysis of studies conducted in the field of smart city
indicators in Iran, Rimag Journal, 73(19) (2023) 281-
300. (in Persian).

[9] M. Kashef, A. Visvizi, O. Troisi., Smart city as a smart
service system: Human-computer interaction and
smart city surveillance systems, Computers in Human

Behavior, 124 (2021) 106923.
[10] T. Nam, A. Pardo., Conceptualizing Smart City with

Dimensions of Technology, People, and Institutions, 12th
Annual International Conference on Digital Government

Research, 2011, pp. 282-291.

[11] R. Dameri, C. Rosenthal-Sabroux., Smart city and value
creation, editionl. Publisher Springer, Cham, 2014, pp.
1-12.

[12] M. Ghadimi, F, PadidaranMoghadam., Crisis
management in smart city using expert system and
wireless sensor networks, in: 2nd National conference
on Computer Engineering and IT Management, Eshragh
Institute of Higher Education, Iran, 2015, pp. 1-7. (in

Persian).

[13] A. Farzadnia, D, MonsefiParapari., H, Sahami., The
impact of smart cities on crisis management, a case
study: Japan, in: Conference on Civil Engineering,
Architecture and Urban Planning of the Islamic World,
Shahid Beheshti University, Iran, 2018, pp. 1-10. (in

Persian).

[14] M. Asgarirad, Nejati Jahromi, M., Techno-Economic
Model of Sustainable Communication Infrastructure in
the Smart City; using WDM-PON FTTx, Electronic and
Cyber Defense, 9(1) (2021) 149-156. (in Persian).

[15] N. Sedighi, M, Sanaei., R, Ehteshamraei., A framework
for assessing cyber security and privacy threats and
investigating their impact on smart city performance,
Scientific Journal of Electronical & Cyber Defence,
10(3) (2022) 77-91. (in Persian).

yyya

&be

[1] S. Farokhi Zadeh, M. Bagheri., H. Maleki Toulabi,.
Investigation and Evaluation of Urban Water
Distribution System in Terms of Passive Defense Using
Fuzzy DEMATEL Technique, Disaster Prevention
and Management Knowledge, 11(1) (2021) 67-80. (in
Persian).

[2] M. Zolfaghari., S, Afrasiyabi., H, Sahami., Explaining the
resilience indicators of the smart city and its role in the
sustainable development of the city, in: The 2nd National
Conference on the Conservation of Vital Infrastructure,
Malek-Ashtar University of Technology, Iran, 2019, pp.
1-16. (in Persian).

[3] H. Vojdantabar, A, Motahari., H, Hoshangi., Investigating
smart city infrastructure, in: The International
Conference on Interdisciplinary Studies in Management
and Engineering, Tehran University, Iran, 2019, pp. 1-14.
(in Persian).

[4] 7. Lee, H., Hancock, M., Toward a Framework for Smart
Cities: A Comparison of Seoul, San Francisco and
Amsterdam, in: In Proceedings of Smart Green Cities
Conference: Innovations for smart green cities: What’s
working, what’s not, what’s next, Stanford Business

School, Palo Alto: USA, 2012, pp. 1-7.

[5] K. Hamzeh, AM, Kazerooni., Smart cities: analysis of
components, challenges and review of strategies, in:
3rd International Conference on Applied Researches in
Structural Engineering and Construction Management,
Sharif University of Technology, Iran, 2019, pp. 1-10. (in

Persian).

[6] Z. Lv, D. Chen, J. Li.,, Novel system design and
implementation for the smart city vertical market, IEEE
Communications Magazine, 59(4) (2021) 126-131.

[7] M. Faraji Darbokhani, A. Afradiei, M. Samaninezhad, H.
Shhinifar., Analysis and evaluation the dimensions of the

smart city from point of view the Kermanshah citizens,

Journal of Future Cities Vision, 4(2) (2023) 95-112. (in



systems, Computers in Human Behavior, 124 (2021)
1-14. https://doi.org/10.1016/j.chb.2021.106923

[25] L.e.a. Elvas, Disaster Management in Smart Cities,
Smart Cities, 4(2) (2021) 819-832.
org/10.3390/smartcities4020042

https://doi.

[26] E.e.a. Gerasopoulos, Earth observation: An integral part
of a smart and sustainable city, Environmental Science
& Policy, 132 (2022) 296-307. https://doi.org/10.1016/j.
envsci.2022.02.033

[27] R. Al Sharif, Pokharel, S, Smart City Dimensions and
Associated Risks: Review of literature, Sustainable Cities
and Society, 77 (2022) 1-14. https://doi.org/10.1016/j.
s¢s.2021.103542

[28] S. Hosseini, Laali Niyat, 1., Heidarinia, S., Analysis
of the Pattern of Urban Smart Management, a New
Way to Improve Urban Governance, Geographical
Urban Planning Research, 7(4) (2019) 743-
762. (in https://www.doi.org/10.22059/
jurbangeo.2019.276474.1064

Persian).

[29] SA. Hosseini, H. Maleki Toulabi., Examining an
Appropriate Express Railway Pavement System Using
Fuzzy DEMATEL Method, Journal of Transportation
Research, Available Online from 22 October 2022
(2022). https://dx.doi.org/10.22034/
tri.2022.329161.3018

(in  Persian).

[30] G. Isiklar, Biiytikdzka, G., Using a multi-criteria decision
making approach to evaluate mobile phone alternatives,
Computer Standards & Interfaces, 29(2) (2007) 265-274.
https://doi.org/10.1016/j.¢s1.2006.05.002

[31]M. Dagdeviren, Decision making in equipment selection:
an integrated approach with AHP and PROMETHEE,
Journal of Intelligent Manufacturing, 19 (2008) 397-406.
https://doi.org/10.1007/s10845-008-0091-7

[32] J.-S.R. Jang, ANFIS: adaptive network based fuzzy
inference system, IEEE Transactions on Systems, Man
and Cybernetics, 23(3) (1993) 665-683. https://doi.
org/10.1109/21.256541

YYe.

[16] P. Nakhirkan, et al., Identifying the Key Drivers of
Smart City Development by Using the Combination
of Meta-Synthesis and EDAS, Journal of Future Cities
Vision, 4(2) (2023) 113-131. (in Persian).

[17] H. Ghasemi, E, Keshavartork., S, Mortazavi., M.
Hadizadeh., Scenarios of smartening the city and policy
making to realize the desirable scenario (case study:
Qazvin city), Journal of Future Cities Vision, 4(2) (2023)
1-26. (in Persian).

[18] E. Khaliabasi, P, Pourmahmod., L, Rahimi., E. Karami.,
Presenting an infrastructure model for the development
of Tabriz as a smart city, Journal of Safe City, 6(2) (2023)
67-82. (in Persian).

https://doi.org/10.22034/ispdrc.2023.2008946.1040

[19] M.e.a. Puentes, Towards Smart-City Implementation
for Crisis Management in Fast-Growing and Unplanned
Cities: The Colombian Scenario, Ingenieria Y Ciencia,
16(32) (2020) 151-169. https://doi.org/10.17230/
ingciencia.16.32.7

[20] S.e.a. Rajkumar, Disaster Management in Smart
Cities using IoT and Big Data, Journal of Physics:
Conference Series, 1716(2020) (2020) 1-14. https://doi.
org/10.1088/1742-6596/1716/1/012060

[21] M. Kollarova, Ristvej, J., Proposal of Risk Reduction
Measures for the Construction of Smart Cities, in:
In Proceedings of the 14th International scientific
conference on sustainable, modern and safe transport,
Transportation Research Procedia, 2021, pp. 1753-1758.
https://doi.org/10.1016/j.trpro.2021.07.194

[22] F.e.a. Zhao, Smart city research: A holistic and state-of-
the-art literature review, Cities, 119 (2021) 1-14. https://
doi.org/10.1016/j.cities.2021.103406

[23] R.e.a. Janani, IoT in smart cities: A contemporary
survey, Global Transitions Proceedings, 2(2) (2021) 187-
193. https://doi.org/10.1016/j.gltp.2021.08.069

[24] A.e.a. Visvizi, Smart city as a smart service system:

Human-computer interaction and smart city surveillance



YYEY B YYYY docio VF+Y Jlo V) 0)loud 0 0593 S ool (lpos suokito & pis

org/10.1016/C2017-0-04401-4

[41] M. Rahnama, Hayati, S., Analysis of Urban Smart
Growth Indexes in Mashhad, Urban Structure and
Function Studies, 1(4) (2013) 71-98. (in Persian).

[42] N. Bansal, Mukherjee, M., Gairola, A., Plan to
Gather Right Now Overall. From Vision to Reality for
Vibrant Cities and Regions, in: In Proceedings of 18th
International Conference on Urban Planning, Regional
Development and Information Society, Department of

Architecture and planning: IIT Roorkee, 2017, pp. 1-10.
[43] N. Bozorgmehr, Habibi, M., Barakpour, N., Assessment

of Karaj Current Development Plan Based on the Smart
Growth, Journal of Architecture and Urban Planning,
6(11) (2013) 131-154. (in Persian). https://dx.doi.
org/10.30480/aup.2013.115

[44] M. RazaviDehkordi, and et al., Investigation of
problems and crisis management in smart cities, in:
The 8nd International Conference on Sustainable
Development, Urban Development and Reconstruction,
Daneshpajoohan Institute of Higher Education, Iran,

2018, pp. 1-8. (in Persian).

[45] A. Vanolo, Smart mentality: The Smart City as
Disciplinary Strategy, Urban Studies, 51(5) (2014) 883-
898. https://doi.org/10.1177/0042098013494427

[46] C. Yang, Guofeng, Su., Jianguo, Chen, Using
big data to enhance crisis response and disaster
resilience for a smart city, in: In Proceedings of IEEE
2ndInternational Conference on Big Data Analysis
(ICBDA), Beijing: China, 2017. https://doi.org/10.1109/
ICBDA.2017.8078684

[47] H.e.a. Chourabi, Understanding Smart Cities: An

Integrative Framework, in: In Proceedings of 45th
Hawaii International Conference on System Sciences,
Hawaii: USA, 2012, pp. 1-9. https://doi.org/10.1109/

HICSS.2012.615

[48] C. Garau, Pavan, V.M,, Evaluating Urban Quality:
Indicators and Assessment Tools for Smart Sustainable
Cities, Sustainability, 10(3) (2018) 1-18. https://doi.
org/10.3390/su10030575

YYey

[33] A. Azhdary Moghaddam, et al., Geometry Optimization
of Triangle Labrinth Spillway Using ANFIS Models
And Genetic Algorithms, Journal of Modeling in
Engineering, 5(19) (2009) 57-68. (in Persian). https://
dx.doi.org/10.22075/jme.2017.1547

[34] SA. Hosseini, H. Maleki Toulabi., Developing a Model
of Estimating the Failure Rate for Main Urban Water
Pipes Using Gene Expression Programming, Journal of
Water and Wastewater Science and Engineering, 7(3)
(2022) 28-43. (in Persian). https://dx.doi.org/10.22112/
jwwse.2022.307076.1288

[35] C. Yang, Guofeng, Su., Jianguo, Chen, Using
big data to enhance crisis response and disaster
resilience for a smart city, in: In Proceedings of IEEE
2ndInternational Conference on Big Data Analysis
(ICBDA), Beijing: China, 2017. https://doi.org/10.1109/
ICBDA.2017.8078684

[36] D. Roostaei, Poormohamadi, D., Ghanbari, H., A
theory of Smart Cities and Assessment its Infrastructure
Components in Urban Management (Case Study:
Tabriz Municipality), Geography and Territorial Spatial
Arrangement, 8(26) (2018) 197-216. (in Persian). https://
dx.doi.org/10.22111/gaij.2018.3634

[37] A. Ahmadpoor, and et al., Smart City: Explaining the
needs and requirements of Tehran city for smartness,
Journal of new attitudes in human geography, 10(2)
(2018) 1-22. (in Persian).

[38] N. Bessis, Buildings and Crowds: Forming Smart
Cities for More Effective Disaster Management, in:
In Proceedings of Fifth International Conference on
Innovative Mobile and Internet Services in Ubiquitous
Computing, Seoul: South Korea, 2011, pp. 1-10. https://
doi.org/10.1109/IMIS.2011.129

[39] A. Caraglui, Chiara, D.B. Nijkamp, Smart Cities in
Europe, Journal of Urban Technology, 18(2) (2011) 45-
59. https://doi.org/10.1080/10630732.2011.601117

[40] H. Jan, Vlasios, T., Catherne, M., Smart cities from

machine to machine to the intimate of things, Kidlington:

Oxford, Waltham, Langford Lane, 2014. https://doi.



a3 gl sl o ol 4 g
S. A. Hosseini, H. Maleki Toulabi, Presenting a Model for Integrated Crisis Management in

Smart Cities from the Viewpoint of Passive Defense Based on AHP and ANFIS, Amirkabir J.
Civil Eng., 55(11) (2024) 2227-2242.

DOI: 10.22060/ceej.2023.21679.7793

yyey




