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The issue of the physical vulnerability of neighborhoods against earthquakes is
the subject of this research. Crisis management and smart crisis management are
generally considered in three stages: before, during, and after the crisis. The
management of a smart crisis in all three stages, with emphasis on preparedness
and anticipation of vulnerability against disasters such as earthquakes, can
provide a way to predict vulnerability and increase power in decision-making.
The purpose of this research is to present a predictive model for the vulnerability
of the physical context against earthquakes in District 1 of Tehran municipality
using machine learning. The research method is analytical and quantitative. Some
of the data was collected from GIS and some were extracted from the map
analysis. According to the use of a supervised learning approach in this research,
labeling was performed by researchers in five different spectrums. Decision tree
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Smart crisis management, | were used as machine learning algorithms. The portion of training data for the
Predictive model, test was considered to be 70 to 30. By examining the accuracy of the model by the
Vulnerability, Machine confusion matrix, it was found that the decision tree algorithm with an accuracy
learning, Morphology, of 99.50, sensitivity of 99.42, and error of 0.5 has better performance than the
Earthquake other two algorithms. Moreover, the neural network with an accuracy of 97.85,

sensitivity of 97.57, and error of 2.15 showed better performance than support
vector machine.
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Extended Abstract

1. Introduction

The realization of safety quality is one of
the main goals of urban planning and
design and it is necessary to supply this
quality in times of crisis. Due to the
unexpected nature of disasters and the
need for rapid and correct decisions, crisis
management knowledge is considered.
This field, as an applied science, is seeking
to find a tool for preventing or decreasing
effects, rapid relief, and improvement of
the situation. This knowledge is referred
to as a set of activities that can be done
before, after, and during the crisis, to
reduce the effects of disasters and
decrease vulnerability. Regardless of these
categories, smart management includes
four parts: preparation, response,
rehabilitation, and reduction. In this
regard, with the development of
technology (development of social
networks, sensor networks, artificial
intelligence, machine learning, internet of
objects, etc.) and the creation of smart
infrastructure, the knowledge of smart
crisis management is converted to a new
way of crisis management. Meanwhile, the
application of machine learning in
intelligent crisis management based on
the preparation and prediction of
accidents and disasters, the possibility of
data analysis, and appropriate response
during crisis management is emphasized.
In this research, the management of the
smart crisis has been considered at the
level of vulnerability reduction and pre-
earthquake susceptibility to earthquakes
using this approach. The dimension
emphasized for crisis management in this
research is the morphology dimension,
which is the result of space planning and
design. According to the conducted
studies, the factors affecting the

vulnerability of the city, especially against
earthquakes, are the urban form and
texture.

2. Research Methodology

The present study is descriptive and
quantitative. Documents and maps were
used in this research. The intended
research approach is the use of supervised
machine learning. In this type of machine
learning, several data are labeled as input
during the training process and
corresponding output is generated. The
data used in this study were the
morphological features, which were
selected through the expert-oriented
approach. Moreover, the CRRIS PDM
methodology was used as a data mining
process. This methodology, which was
presented for the first time in 1996, has a
six-step cycle and is composed of problem
recognition, data recognition, data
preparation, modeling, model evaluation,
and deployment. The process of machine
learning in this research was done with the
help of Rapid Miner software, which can
enter other software applications such as
Excel and is used in machine learning and
predictive  analysis. Decision Tree
algorithm, Support Vector Machine (SVM),
and Multilayer Neural Network (MLP)
were used in machine learning. The
volume of training data for the test was
considered to be 70 to 30.

3. Research Findings

The findings of this study indicate a
comparison between the results of the
algorithms used and then an examination
of the difference between this research
with the existing knowledge structure.
According to the comparison of the
performance results, the Decision Tree
performs better than the Multilayer
Neural Network and supports Vector
Machine techniques due to having more
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accuracy and sensitivity and less error.
Then, the Multilayer Neural Network
algorithm has a better performance than
the Support Vector Machine algorithm. To
compare the accuracy of the algorithms,
the Decision Tree and Multilayer Neural
Network have a complete accuracy (100%).
In this study, according to the aim of
determining the predictive model of
physical tissue damage to the earthquake,
it was necessary to determine and select
the indicators first, and in this research
compared to other domestic and foreign
studies, morphological features were
especially considered (actually physical
indicators that are important in
determining the level of vulnerability to
earthquakes). In addition, reviewing
literature showed that in the stages of data
collection in similar studies, quantitative
methods and common urban planning
techniques and tools such as spatial
analysis in GIS were used. In this research,
the machine learning approach was used
to identify the predictive model and based
on this approach, a set of labeled data was
gathered in District 1 of Tehran
Municipality based on different resources
and maps, which can be used in other
studies in this field with the machine
leaning approach. According to the
proposed approach, it is possible to
predict the amount of damage by giving
new input to the trained and tested
machine.

4. Conclusion

One of the achievements of this research
is that it has taken an effective step in
fields such as vulnerability prediction,
earthquake loss reduction, and detection
of the vulnerability of physical texture with
the ML approach. Moreover, since this
approach can measure the vulnerability of
the physical fabric of neighborhoods
against earthquakes at high speed and in a

short time, it can be used by executive and
management institutions. However, this
research has some limitations which are
classified into three sections: data
collection, financial, and time constraints.
In the stage of data collection and referral
to relevant organizations, there is a lack of
cooperation in some organizations and a
lack of access to some information.
Additionally, the lack of access to updated
information and maps for some of the
features, such as the structure of
buildings, quality of buildings, and
materials, is another limitation of this
research. Moreover, since access to large
databases needed adequate financial
resources, it was not possible to use Deep
Learning algorithms.

Funding
There is no funding support.

Authors’ Contribution

The authors contributed equally to the
conceptualization and writing of the
article. All of the authors approved the
content of the manuscript and agreed on
all aspects of the work

Conflict of Interest
The authors declared no conflict of
interest.

Acknowledgments
The authors appreciate all the scientific
consultants in this paper

Maryam Mohammadi, Marjan Vosooghi Nia. Presenting a Predictive Model of the Physical Vulnerability of
Neighborhoods against Earthquakes (Case Study: District 1 of Tehran Municipality)

Volume 10. Issue 37. Winter 2023. Pages 195 to 226.




FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

Sl eslasiawl b aljl; 55 WMo (g3l (g pdaiamwl 83 (b Jao QL)
(O3 5104 \ diilaio 1(53)90 (sallas) yaile (585U

'L Bglg ploye

\Ls.xo:zo 02 )0

Ol hed i o801 (55w 9 (s lomo 6381 sy >l 09,5 HLuiuls !
Ol ol Gio ool (g 5lw g g (5 loso 838l (g >l)lo 69,517

d 10.22080 /USFS.2023.25302.2350

038>

o0 o

ot 9 (ST o ST b doblow 9 e Wb doge dw 13) Niaibse ol Cado
6 3bwrpamial ;3 38 Gl g (5 douml Gl (i ool @ils pl )5 (53wl
Ui o Bl @ onilo 63550 1 03l b Gl 0Ty alie el -3ysl 0 pabd |y
o3:53l)l (slaosly .l oS Lol Gl -3 i) 2o 53 @3S i b35S i
aS) 3iledgy Ol (1o ) dlilaie Do slodigy 4 bogs e wund 9 Ghjgel sy pasble 4
T Lol ouile a8 38T 390 sloSig (35 Jhd ohet o JuuS las 53gamo o
S slo Shg 1w ) Mlge p Jeido e Al 1) 638 it Jo U oxgs Ghjgel
9 9 ol JuS @ o CusBgo 9 (Bl 5 ume @Sl il Hlsle g Wlalad
5 ooy 5l (Bl edgr pgiw Y8 g law 199V Jeibde oosly degamos .adlosgs
b ol s @ ladigy s Julos 1 ool 1 (6,505 Gido g gl ddlaio .ol @l >
iy > Ol bawgi (6138 muz  0ai)las udblo (63530 3,509, 3l xS0 U a2yl
A 9 ol o pble qereual sy @i g8Il I ablo Gijgal sl -3 plal il
s b aid)S Hlas 3 Ve Ve Cwd @ Gijgel (500313 paxs .3 63lesuwl Vsiz uac
Q9,00 83 b paosal s @ia,98l 45 s Gasuine (Sidolos)s L yile lowgi Jaw s
s ol [0 einy98l 95 @ i (5 yigp 3ySdac hls 2,0 las 9 99, FY Comolue
3] ol L;LWLLO ))SJ.A.C LSl)b APATA LSU"‘-'} 9 qv, eV u.u.uLmD AV, A0 8> LJ 0 smac
Yo ddlaio ;3 Wliad 3yailgs dlxs U bgiye loosls b esiiS Liwgius Jdo g pdusleicl gl
D Gl Gwoie Sl ey AV UL By b eagdgbjgel ouile a5 Sl li ju
Ryl Ol ol U Dlgiee YU ey g <8 b 03930b590T puible ayiens

il iy w53 IS glodly

18l s &,
VoY Cadigus)l 0
oipd &0

1Eot g0 o9
il o,

VEa¥ 3TN

il 63lgads

e iaidign ol Ca e
gl @IS Sy
wadlo (5353L (g8
i) «s5999)90

m.mohammadi@art.ac.ir : o)l

[CAVEVRNIVEN N PR C NIy
Ol s i 6BLESLS (g g (>l 69,5 Hluiils tuysl

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590


https://www.orcid.org/0000-0002-0727-6363
https://www.orcid.org/0009-0000-8836-1414

Gr3pmwl 855> loghagiy S99 (uizen

"0 SaS (Shaw slagig) b @iy plp 5o 3l
o gl ol ) 5o 38 laylme U 3yles
aSST Judsau 35,8 L8 eslaiwl 3)90 9 (bl
osls 4 L puble 6850 5l w0 0 sl
395 Jadoey Glagly ol 5o el (850 9 wlio
b 2L 4ije 9 ulej 9 uwlio loosls degaco
| dibio i jpd plaw > Wl 9lRex
Jlosds slodus (59, 2 4T Judseu e 12,4
il sl oym0 55 9 @S LS Gl
degamo i (sl e dilaio ylsicdy ol

Ll sau ol loesls

o)y disdey V)
oabplel gloghegh Lty 1 g0 Wbl )
Dgdbe Dbl diedige ol Copde 8j9> )
Sy (59w plgie b ladlio )3 '@y ,S ouz
2 U Ol Ca e gy Syl )8l
@ T ghamw ol eslawl b el Jlw
ol S g glalad o ol gjlwad
B > alixe glagyluw gjlwand b hag
wlobad ) clug, Copse 4l glog;b
Chambelland et al.,) cauwl aslsy (b
5l coles> w29 T D S (2011
obey Conde sl G=Bly ol > G SEresal
GRS b Ghagly wal )3 3905 1) U5
Sl )3 OhlS Gledil pausidd ey S
&llas g loslag) (JluygMol sl po (scloi=|
Jole Jolis 45 @i ol 35,0 1 3T 51 0
0390 Dyl (1))l 9 0315 Gaused ild (hjgel
ol Ylasis! oS lolio (olwlids 4 g o o
ool OleMbl .ol SeS s Jolgs
o 35,05 Jxo (lwlid @ pluw ol lawgs
MSo SaS (599 @blsl Awl g Ol
L wlUlso )5 «s9lVT .(Avvenuti et al., 2014)
sl Medige phow Cupde piugw) olgie
5 eolaiwl Bgm oy 4 (ol layed

2 SIMFOR

oo )

shol Bl 51 (S Gl CussS @8
2 0l owel 48 ol 50 b 9 (532520L
2uo g gy Sl g3 jolaiedy ol g8lge
ple S5 olgicdy 0j9> el Ll (59,40 Lprasal
LQJT Jud=i g Lol ssilelw 632Lio L (39,8
2> (Yoo igl)8 o (2)8) olilom 9 pum (Jid o
VhelS b oS80k sl wlil 0Bl seime
Cawl glogl 3gugr 9 guyw (Slwyslael Ol
9 LIk (uiSly ((Sobol 45 g (Yolb (o)
Copse piih cunl S350 (s3] Ghels
dowgi) (50ld demwgi L edge ol
Ohge S loaSud  elainl sloaSid
9 (638 9 Ll oyiigl comiblo (5530 (segiuan
P P Glogad 4 wiadige locslupnj skl
9 Ldl9) Cawl ead oS ol Copse

.(Linardos et al., 2022 ¢ Y\9 ( ;a0

Caool @ dzgi L Bl o 0 Ghegl ol

2 4S Oled e 50 U35l ) Ol S sae
A 5 g99lley8 ol Gdbas ¢ ipge
(WS SERV Cm.».))ls 399.3 MR U Wl C)')-pr.i
2315 0bed s 5o A3l b o dadige Gl
ol o OMP@I sl iegiy pwlwly QS@U

Ol (OileMbl @y dgaxo (uwyiawd Jusu 09>
ol 135 3929 Llie lotaghy jl (S el
9 )5 €989 5l L o a0 9 (s pdycuml
o )0 G py9 g 8L Cusal (uizen
o Eoo90 O3 iG> glaiody (g g
sl g 03l LS Bae | 3 s nigeaml
osl&iwl wbls S L;;L.as 9 UoS dg.o.Qo L_gl.mufbg)
lgicay ouilo (6,550 513y | labas 555 5
oslaiwl sdadige ohow Lo pe glesSog, il S

! Jean-Christophe

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95



https://sciprofiles.com/profile/author/RHd2L1RLTHZYOFYvVlVTL2d0OVhjcWtZZWp6OERpT0lodGhYOHRXNmpyUT0=

FYF 5190 Olxiaio NFo Glime) PV o)lass 1o 0,95

Sl ow)p U oxizen 51350 035083
Akerkar,) sbpe  elodzl- (S8 yulw
olgic b glllio s o Som g ol 3w (2018
Ll Coytial g loosls QS Julss Gids Giolsahy
9 il docdyl igher Copse o
2 e uh Capse gbibe (Sl jlalediy
209 g (w0 W Slesls Al Ludl oyl
Azgi 390 jui Sty 2Ll 9 GLelS clagh, 9
Shahi & Hameed &) cawl i8S ,8

.(Draheim, 2019

il g Glig) b patidio jglaiedy 4ol >

@ wobll 5> A obs Capse 55 ST 390
WSy 0j9> cul 4o o3l glogiags (w2
b o s (Voeq) oSas g (slgid .l 6
P e ol Conse gilwaieilen plgie
16090 iged (i) b LWL GolS ag
OMSino g SUTeys bl (o) 4 LTS b
P as L;!L‘Z’JIS*M) 9 _)..3|43:'>|_>),g o= ol o QT
o 4w ) 1) Sl g3V disls jl as g oo (S8
Slossd Gl Wassilh g Wasglbe «Uiweligs
Obleo g (JSoi (Yoo (Jaue 9 (50l8 9 (Silgid)
ohalS 359 (s vlgie b glddlio ;o (Yele)
3B 0 dongs 3l 5 600 5L slobias
(L5 2OV (5290 Dgad Wl Lo 2
9 o b globad juels e wyp @
53 oslaiwl Gl ol Giwlidl Cgs > (ole,Seal,
Slaaslsy Gbe gbad b plgea gl ol
"2y (Velo (JSgi g 3oy ga0mme)
oo Olgic b gldlio )3 (Yol)) o San g 3,8
P ol Gudd g .U.UL(_;T.LQ EWohes> Olelbl
03l gz (544 jaolojbolie @bolio (2LolSe
A dblaie :d)90 d=llao) lmw Cupse
9 o> Wb ol Ul 5l WG )l
jaeloyolie @lolio (HLoe iy whaw S o
O)es g 3,9 o) 2ilo3g05 o3l (5 gud

3 byte
4 Rajendra Akerkar

‘.OT.G'.Gg (\.L)AJLL;LGT 09% LS)'LQ(S)9L1§
-9 J2bgo (5,9l 9 elatizl A . ul. (Sl
sy oyl 5o sedge oh= Cujuse lp
@ OleMbl Jlsl o bl o dsl> gody oS
Nodige  dAdsd iedbge  J8igdes  piwuaw
(Alazawi et al., 2014) 5905 Jugass |, (s, lass!
gl).'xl ,:sLmo.\b w2 UI9-*-C L) led.JLQ.o PR ‘U“QLJI
oo (098l (Gio g9 e Ol idee ;5 S
glagllas s Yool ob @ lojon (Hy=e
oS b SVleiol lulids Jlosas aiawl pzgriz
o i flS 5 Cas o St 035
0 b oz Cob .l S)i gloosls i
O3 5 b 5o Sy leesls GiyiwS (SieSs
5l el oslspMS 5l (i8)S (29,5 g U
Gl Jiadlige oy e sl | Rie g Cude
L ldlo ;o plplo (Lfin et al., 2015) s>
Lol Sl slacgazo 9 (09980 D9zlz LU olgis
9 lojlw 0303 93 (w0 4 (ol g pse 5
oz oley o osly Cuuse Gogas )5 (8
Wosld> HUS guio (58 o33 o .l awislyyy
spp Losls 8,455 o GVl (s jlRez Bem
Wosls :dalge aw B> ul > aS g0
olf.).p 2D g 0 C)Ja..o owSlg 9 WleMlol
S oads Bl gl S pse gl (g, (Slajlw
Ll cblas g Syl wdy yei dl>po aw Jolid
o8 g9 03920 slojlpl L (Gheghy ¢nl o
Gl s Wb pleeds Ghogh Jao (19
;0 F5,8T .(Benaben et al., 2017) Cawl oaub
Glo,gldn olgie b gldlio 5 FolA Jlw
Copse 9 @ibladl (oS5l gl siedige
a9 a8 sloosls QWS o) @ (ol
e ob 5 T blie o bl Ll
ezl glodiln, Casel wyp 4 orizes
CudsS e g cawlin 8305 guin L glgicay
sloodly yogasd @i, g el (8L leosls

Tits
2 yanets

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590



Gl Ghoghy (09980 Jao Calgs ) adlaislsy
5 )5 e 42 )Ly e il Jolis oS sais
Wloas &)l Cacjw hso @y (Ssbol diso;
(ad on saoke Wlas &l cuas
-0 ol 5> Sl el g ol 1 istelin

(Vo9 (D dolxo g Houdlb) dgu

23 &S b pasidie eyl disdey 5950 U
ob= G pe el jidoy (25 glaghegh
'P)J 9 Lm)|)..|| )| oslaiwl lJ 9 63D = Jye, RSV-WTY-S
g Wosls HUS I (80,00 L U onds oM al;8
Sadige b Lo e Gy BB slag,glo
dgueS Jubodu (U3 glodigad ;5 3gd Ghxo
G i g gplrex la)hl decsluy;
3 Gbls LS)J.)JWT W P b doesls
4S5 lsTz Jlisley 3l osliwl b ol oloj
Shl iyl Ghals gl le)Sal, g oaub
U Cawl (OG> U291 o QSlmT)I ol 000
GS2 Olgieay publo (54530 2S99, 5l S0, U
G adige pl Case 53 2kas glagiy
Cus a5l cll eaiS Swuiu (Je L)
ol (69l 3219 3,809, 9 Uy, (Eosdg0

s (Slo ¥

Ob2w Cu e g Ol Copse ¥
LioagR

g laslss, il o aS cawl sl wlym
"0 &) SUSL ooty Sl g b (slo3)Slac
4ol b g degamxo Sy ) idow 9 Cadidio g 305
5L ol 035 Bloy a5 350 Jread (Sl
oilalio) 5,15 631l @ed g (589 (6, lausl Dlolsdl
S Gl (g0l (ol S e (Vo) 7 (lge o
Gl o3l JBlas 4 b ol 5l 6t @l
ol plal gl 280 gm0 E989 e @ (o
0 lumiby o3 b ablie gl 2L wls
plil 9 o)l sl (2loghy) Lww 9 5L
G b Copde (Vo0 (wws) 35 Iag ol
9 (> (Jud S g 0 BUbl U’J'lol_).:él c:LCQA.?.o

b sldlio ,5 dYoY) g Luwes g (oloii .(1F9e
wlolad > gl g0l 9 Capsen lgic
(Wl Jao g Jolejud 238lay 3509, b (g rd
(lptsol g (Dlogol) (sl o 15390 dlllao
Lo 5l lepmme oulhlaa l eslal b
Pa3)S g (olewal) ol o )5 aS ¢leaol
IR R o 9 (lwlid |) 258l o g1 yidin
s Jobo 9 (538 £ G 1 LT (6 gl
Gl 1, wle)al, 5 @islsy ohow ol
i (VoY (gl Guwesd g (2l983) l6dgad
oo 29200 plgie b gldlia )5 (Vel0)
clopaslh Hlaie jl (xlawyn) glolad dzuwg
ool uw)p 4 (b b Cupse
o 9 ol gladawily g (lawp; globad
(38 S5 aiy o llad ol lobso
el g laumotiwn (eloizl (g fom
‘LS)I9-)‘:’.“°I 9 (s> (Ye\0 ¢U.u.u.»:>) Cawl cL'L:'>|.)).3
b >hlb G g9llgn plgie b gldlis o
O <‘L|a.3|) G U ((Q|):>_) (SUPTRV. 3_'>)_'> PR
ol aS s 2hb o ubm Copie 45z
oo £999 Sl uw 9 > WJ Oleldl
9 ltg) 3 95 R W pmpw Nlisly,
232 93 0l BloSig 9 G bl gl
ilgssel 9 (Fame) SliSby phew sl
Olgie L gldlio ;o ¢lige 9 ollgho (VeIA
35 ol S sise )3 elaizl glodilu, 355,50
23 selaiz ! glodilu) 50,8 wolgi ;o (Jlis]
L aslas jl a5 gleosls Julos b ail; oo
03905 (o) |y 030T sy Hlaazvio 9 o8us
-\ asleaud e agéo dw B -Yye ol ol
Sl =¥ thom oloj 3 eloin gladilu, 3,58
9 e glogidly -V g (ol ploj 43 S pse
Wbre 9 OWlsbo) phow vloj ) (selaiz| Ll
olgic b gladlio 53 i 3alo g ol (Vo
e Seagd 53 A dz)S0 e Gl
O egee Oloas CadS Glabdl g ol
y y @ (oS oLl 153,90 dslllan ¢laig g
wovee Gleds g i dzlSy Conte

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95




FYF 5190 Olxiaio NFo Glime) PV o)lass 1o 0,95

U aiSe obWi siedbge slaghby) 9 103,509,
ol Vae ulad Cunse | Gbsy bbb
690 Sl oolaswl aiadige ohoy e
Jits (slogs jlod Ginlibl b «olbli)l o Olebl
olAasl byl 5395 jelocy 3L Elinuuw
s> oloj sleosld g dino; I BT Guluwly |y
SlopuslSo Sl prigea S Ol g ¢Sy
ooy 5 e lag,gld g bl
gl 55 G dwloe Gl pSpacaizgs
G e ol 5 a8 e oslaiwl (g hlasl
85 L (95 Wlassuad 331 Skl (sesbge ¢lymu
Sahoh & Choksuriwong, ) 3,91 ;0 pal,é |, VU
Sedige ol Copde wdS o (2017
Ll Cage Sl g WleMlol g 9l 51 oslaiul
"0 9 & §pSpal g GiSl wlgs JyiS g
9 ok d>se > osleiwl (izes g 2890

)90 0 )8 1) dsls (Solel

T i az o GholS Cuyz @sslw £489 jl s
(e 9 (sol8 (5il938) 3,8 0 plail T LB)lse 9
olbwdiag O Cupse IS Gao (VeeS
03l JShas> g gl L ablis glacolles

(Y10 (i) Cawl o 5l (o0b Ollus

a0 w93 3 olgise |y obay o e

230 53 23980 (o0 addige 9 (S b
9 el £91590 g Wb I g Al se (i b
N2y Sy Casel I GlwydlaS 9 Sl
W j30 Ao duw Gl jl AS e ol U Ll
Finn Sleil 9 GiSly al>ye sy poww Ao
S o 4 (53932 iSS 89yl d9dis0 (22
i Oho o ae o 53 aS 5yl de29 ohe
obm o pse S5 dole 1 ol )5 9 38 0 13
(RO D900l Sl Gl d>je ezl
S g piycanl g jubobey b o)y
(s=aid) )13 345U 55 LW b (29,9, sl (Sobo
5l eslaswl b abedige ol Cujuse (VelO

Yol (gmudid (¥olo (gls,8 g (;2>,9) Laliss olaw ;5 Ol e3liiwl Cubld g golio (iadbga Gl Cuude - pgual
(Linardos et al., 2022 g Y19 ( uaio g Luslj,d

soshy  Ju=i @ plgie deeslsy degoss
@il slog ) luw dewgi g FUIALY sloas=>19
T 5 a6 Shlus o L gofy Vsl
9 9 lizlw bl Glgie |y Weslsy s>y
Josiigd Olym Cu s Jole )3 esletwl cubld
diwd 93 W osls Glislw Cus jl 590 ow)yp
@iy JB Sl gg g adh,lisle

Jud=d slaghg) g esls glgil Y, Y
oyl

wlofig i lesly whadige ¢lms Cujpse o

ob= Copie @ Blgie Woedly Jud=i o)l

hlad lgie T Jalas G2l 5l g 63503 SaS

O S gl gp0l) 635599, 9 pasis |

51 eslatwl UL (Liu et al, 2018) 5905 3lsdl

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590


https://sciprofiles.com/profile/author/RHd2L1RLTHZYOFYvVlVTL2d0OVhjcWtZZWp6OERpT0lodGhYOHRXNmpyUT0=

Olgi o Wosls jl eslaiwl L al>yn 4o 5> (2016
6l el 635509, 9 3 parxid 1) Hlas glgil
S 3o 53 paizxes S a5 55 phew S
Ll il 3l ol gld  Jiesbgn ¢l
Obge iy Jud b del) (uzSW
o090 (Yol () deub 0 ool .9 (£oiuan
VU S U sloosls degame b Slgiise scoias
Sk g aid)S LIS @ LW Gwoie iy
el S Gl egan Ghge (i) So pudile
313 30,18 dioubge (s Spamal g Gisls wadS
o0 859> cdlo (5,850 .(Jung et al., 2020)
sl iSO )3 a5 Cawl cguas Gbga |l
oo 03ltl WleMbl g oosls 51 S3g5 (8L
g Ll wiaS il 8L Yse aiS
slopi sl Ll @lseiigs (S pwoal
0937 0ab)llas L dw 4 owble ¢S
g0 (gAadiwy oab)laides ¢ Wyllas
53 (5850 Jolis pdle 53850 slayiy,
o opble (segian (mas ASud opeual
Sl g (Bobad S (gavdibgs luiiy
3508 5l plodigad aslsl ;o (VoY (luwll)
oba e Blaw Joho )5 paidbile (5450
5l Olgicse @y €999 Sl Gl 39850 Il 35
b rdpawl 8308 o J3e 009, o
SMaddige lh o pae o Ai) Gam 3905 )l
byl JysS @ sl i eslaiwl L silgi 0
eiligl platasdg 5o ks SaS (g hlasl
5681 0l ol lp eesls I ¢lgie
=8lg 0loj yd Wesly Jul=i 5,5 eslaiwl Cusdge
Azgi Jojlo Gblie plaS lad pasiie Llgi e
Liu et) siwe ol Copse 53 )99 Hluww
Mhasign s Ca e Gu a3l 51w (al, 2018
wlio OleMbl loosly Jud=i . uwl 3ut0 odl>

L;.La)lo.m t(_g.)LLo‘ (SLQ\SAS c‘\jI)I 592.1 dgap) (5')'? |J
910 pabd Gl pue 5o WlaT g oldlogls

4 Gps
50T

oslaiwl glp g9 (oS @il sl slaosls
it Lol doosls Julz (sloylisley Lawgs
a5 dwme  (gesh Glslew o glaesls
9lez 0 9 AHla Laxde 0w
R0 b (sitio ol (Sao 328 s0) 03y =
Gl gd 3455 orble b plusl Lawgs g 03,
L gilxo elaizl glodSud > a5 (g nglai JUe
(VoW ) g (509,5) Sgi oo adldS Sl
93 ol 5l Glziw 09z (52)l90 Sl wlgise |y loosls
S lwges Lolonley pru S g
il oyl g Fgulrue Feeleizl Gl
b8 leesls (Liu et al., 2018) 3905 (5 9lge>
9 S Uk) 0ba I Gy dloyo w53 oslisuwl
oba 5l o 9 (GRSle) ol o (Ssbl
Liu et al.,,) ssiwe [ 1) (5,950, 9 pualS)
51 g T doosls oo g £45 < angi b (2018
Jel Gl Sk siejls s o (s )9lge
5 b (Yu & Yang & Li,2018) siwe
L az)Ss Oygods Jud=i 9 zlsiwl sloyll
plol pablo 6S53L g 9lSesls g, ;l eslasiuwl
51 3 OleMol zlhseiwl 350049 (5905l .39 0
@S gl A Cawl osls I glodyiuwS pax
awl o313 > sube g Gu8d wuds glaglll
sl iz 95 S 3l oble 555k
ol 3230 Bl ool 5l eanlcuwddy doyms aS
) Rlepi,o8)l dawgi g asllbs (>hlo S,
ojlal lagpuile @ a5 2500 I8 azgi )90
35,550 3L plusl Cdls s g3y ed 0

B > paible 6530 208 Y, ¥

2 OM&M lebd.).o
oboy e

2 Madiga ohas o e b oly S jgbples

osleiwl J)g90 Ls.J|9J)LJ 9 UuuS‘g ¢L;.>L0T C:LL>).O dw
Qadir et al., and Liu et al.,2018) 5,8 .0 ,I,8

1Vsn
2 crowdsourcing
% Social Media

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95




FYF 5190 Olxiaio NFo Glime) PV o)lass 1o 0,95

9 Wlebd 8l 4 bgp glbpasly -
3wl Wl slaei el sl
Sk Olalad alas g plas lelas

9 ) il cuas W Slasle
(Bl gasine g 5,00 Yell (y)Kon
aJlas g (Yariyan et al,, 2020 A¥99
Relph, 2014 & Kostov, 2004 &)

51 & « Williams et al., 2000

Ibrahim et al., 2018; Stangl, 2018;
«Nadeem et al., 2021; Kropfs, 2009

.(Mohemed et al, 2018 ;| J&5

5929 S 4 by glopasly -

9 3>l Saw glad (Slopd 8

Yell (oh)Koo g (s (Yol (o) Sen

Yariyan g YeVe (9l (g3wine g (58U

« et al., 2020; Jenks & Jones, 2010
.(Nadeem, 2021 ;| J&5

iy g ploe 4 beise slogasly -
Sho @) @iy @Sub o8
9 we>bl) Gaw glad 4 (Sloy
Yol (oo g (e Yol o) Kan
Yariyan ¢ \W99 (9l (g3wizo g (5,90
398 (et al., 2020; Stangl, 2018
Ao poe g (Vo1 (ol g (s30=1)b)
YN ()80 g (ama>)
(S 9 (Soudid tlapasly plw -
LQJT slodsuw g loasly |l =g, all >
oSy wleisle Olids slasi g )
i ple 53 Rl Ohae )3 50 Jolge
90 WWlEs )5 alizs lo 25 ()9 Gubo .l
2109 pRreS adde Sy lapleisln elllas
VL g aib ¢ glaglaislw 9 ¢ 3wl ol
9 ,9plas) 1)1 1) gl vlise Goiden of
51 yieS @Sh3 gyl sy 55 (VoA sgle
2 53 dpemnl Olwe 53 1) 53l oS ee

9 VLS 4 SaS gl (>l )l ol
g sadbin,sd Sl 5luil oliuloslgls
bohd el Oless g s Oldae g5l
Cal ool Jl8 45 Cal (5350 alazjl (sl

.(Liu et al.,2018)

RNl GhalS p 550 s
iy plo 5o
iy pb 03 rdscal GhalS )y alizo slsl
ol > oxplaul slagiagly j9re b i)l b
L slal 51 S0 pyd sy 45 sb asuie 0jg>
6l -l 3yl GualS ) sbj 6,138,806
9 )9S 9 xexhl slogieghy (wlwly diges

9 8L Yol (Koo g s Vel ala)
YolA wslile ¥o¥o dolb Vel¥ (lo (saeiso
) 50 it 8 32y Yol ()2 g il g
ol 356 @ azgi b o)l g GiolS )
59y 4 4zgi bl oV dabdl )5 (Glegly
oSy wawl pudble pS3L @S hegh
o e (Qlwlid S8l g p)9 a2y @ by
dalllas e (9y0 )9 i gl puluwl
2 @l 3)lge plw g Julxi (g, «s3JB py8
Olgicdy &S Lhaghy )5 424l 390 loasli il
Gl Olise p 3B g p)8 sy sloasls
aawl 6358 bl 3l 50
9 o g wlbidlo > oy Cubld )9
3% 9 Pl uolidio o Ghoagiy ol )3 -3 |) aslad
paic gz (Pl blf_)..p ovbwlp ol o3ud 4SS
oSl oo (ol 68 el I gy
aS paic ;0 U bge glopas s aslsl )5 (Vo9
Ul w550 ghow ply )5 Grigeaml )

-9 50

!Yariyan

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590



L8 38T 3)90 (Solol g iy aie 51 s

Miodige Olym g e b oy < WS les

9 &l LS):'.‘§°)'9-.’ Oizxan g osly jleslaiwl b
223,509, 9 osly (5y91Rex Jluzs le)ll
Bl 53 mivle 6550 9 Loan g vsz
a9, 18 (ww by 4 ohs e 35S0,

2 4SS LG ol ol n Gheglh ol calple
5oL Sl esliiwl b g sieudiga ha Cu pse
R3] 0338 iy Jde Dl 4 puiblo
Ole &S jobples 3515 09 S22 )5 i) b 5o
R sghieds b laghagly b wub
Jal= g ol sl Sl 63 3ol Gline
Jd= (s (g @Blg 5> aS wilesy 0,90 (LS
90 gy bl wl | Obeo (2lwlidd 9
Ol uile Ghjgel b (gl ol ,> eslaiuwl
Vb 285 b ladigy plw )3 (s dgcmml Going
U ol iV aaxiio 309, 4 azgi b o)l )
Ll o 9 Gjgol 3l g augd loosls degammo
o3> degazo dugi 53 P (5 5pge 398 plal
W azgi b G ool 3 el o Shg (lwlih
bogi o sloSig ws i (Sle )3 e3boly 3)lge
SRyl Ghals U ladie joledige sy @
L JoS 9 uoliidionso; 4 bogaye slo S 9 U35
213905 53wl 038 G (g A) (Sl 4 Azgl
Sl 03l Ll Glhagly (so9e8e J3o 52

ol Ll ) 538 i Voo Sl Gl @515 0 U3
el bl gloasus  (YoIA (sole g ,9plad)
03l olple 335 .9 (©)lowas,z95 «()loumgige
2 Jegud 9 SGylas glaas=igs jl 10 4 oglle
035305 Glolio yidiew 4o (HlwySeS g (Slw,dlsl
s blug e wlp lapbls 9 ool
i)y 595 Jubar diuwe Ol slaei Ll
oly o dgamme Judoau cdel aSl s
ol S ) plee oy Hlad ol Sl el
Yariyan et al.,) 3)l5 aulS (ids (5wl
b dblag Whas a4 wyiws (2020
Bhlo)ls ol S )3 63418 G Lol low
G i w9 i) Ol g slael Wless
o8l a3y ol 53 el ol (S SULl
) 398 (Yariyan et al., 2020) sos 0
325 8 S 9 Al Sy 2l Sl pas L
39,9 Cap> 9 (59652 liae &S iy T b9 s 4
digly > E95 9 Cdagw 03)S s | L @
8L g lolad 4 wyiwd g (lzls
oald il olSal g S3sio (glontuo,d sloul L 1)
lajlg) «Siyd docllad 3945 5 g 390
dSedise @ly Jse Wl Ghpdy 9 eleizl
o (Vo) (oS 9 i 9 Slaw)
@ 4 Gl 8l Sy l)S GolS g 3T SG
Sy yllad g el oladd b g a8 o
(FelV ¢ palol) 1T 50 39290 (5 e 8L (5,8
5 JolS 394150 (53l A 93 )3 (S3gm,8
9 3 paic 95 j0 3 JolS (Sogud (o
95 0l 51 (S2 )> (s (S39m8 9wl ol
(VY (o) 338, g0 (§las!

g5y (509480 D92yl (2935 ¥,0
Saiga lym g yae 5l e3laiwl (iegiy Ulus
a0 3 ol 4 S olas .l a3l plp 5o
191050y aized g Ay A ) Jiadige b
280 JLE 4zl 3,90 Hlgiib g STy (Sl
o ol Jedige o pse Gleghy ol 5o

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95




FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

Uiog)y (509480 JIo ¥ 13505

Joaz > o Shy (plwlid el 4 a2gi b
ol Wbl Ghegl dzgi 350 lopasli )
2 29 BRIyl 1 80 Jluse ploicay olasxs

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230
(O3 s olorpado | ditlaio 353590




iy 2l 53 3 il Olise 8338 s piymuin J3e Dbl > 4295 3590 o Sig -\ Jgs=

. 4 bgso
&34 p)9 a2 4 bogype 35
iy U ao38) gl agsS /el @155 (Sl /Lo Slas (Sl
3l (iS5l /olalad (sl pllaml /(les pllas Guis iy LIl Sl Sl
AYA9 Lo (gwizn g 5,80 AFAe ())San g (wmm) Jladl alaw /Olekd o
Yariyan et al., 2020; Relph, 2014 & Kostov, 2004 & Williams et al., 2000 9’ .
Ibrahim et al., 2018; Stangl, 2018; Nadeem et al., 2021; Kropfs, ;| J& @ il bl 33 5S)l,B
(Mohemed et al, 2018 ;| J85 442009 Sol 1y
9192555 9 530=)b) b slad 3929 /luaz LIl (5,08 929 [ cLad s JuS
Yariyan et ¢ \W99 ( 9lo (g30i=o 9 (5,80 Ve ()80 g (s VA (ala) s 33 S8
(Nadeem, 2021 ;| J& « al., 2020; Jenks & Jones, 2010 G0 P>
Mo aunyip d1asi /(jaw bad 4 /0393220 @) unlin (533w /(6 22335940 JoS
aiold /3Lt 5T 35 5l abiold £l dye Silis /shol Slogl b b gl g lao
9 > AV (ala) g )92 S 9 (s3e2)b) Gl len Sl dbold /S gum jSho (i
(Yariyan et al., 2020, Stangl, 2018 ¢ \"'99 ( 8lo (s3wi=o g (5,80 AV e ()|, K0n
@ juw bad o luwe s /(Stangl, 2018) aigy JS 4 50 slad Cas b s il

8l Sguuyd /bl S,id /(Stangl, 2018) aigy JS

o Julxi paize g (Il 039320 )3 39290

! o.)..oT Caawd

23 oiblo (6285 3,59, Ll glgil oo |
OT )2 aS o35 oslaiwl O.in!o)l.léj .))S,l.g) jl t}i.l'
Ubjgel ihd o (6399 wlgieay laosls I (golssi
33,850 34093 0 b Jboliie (29,5 ¢ )13z
“SH9 6399 slesls wuiyiculay (Yer (lj)
(JusS) iolibiome; 9 p)8 3 @ bogipe lo
2 38 Rl oo 29y 9 Jwe
ol dJ)J) )'.’l)'.’
8L W bge ol el ol )3
S99 Sl @S silean; JB9les > uible
aidls 1y JuusST sl layl3000,5 ol 51 505 gloss
~05lal I Gy el sad plol (Yol (o) S
Uhygel sloesls @ leosls pumdi b daosly (g lw
L g 3iis0 Uhjgal e )8l iz b ablo e g
(Siuelpe )5 Hua ko g Cund (5loosls I 3Ll

oo 4 £X3 oo L)i.,g) Y)

€95 Sl (ool Vi 4 dazgi b pol> Lhagh
jleolaiwl 4 azgi b ool Cus jl g (308
Jaloigaujmd b ol aS) puile (5,453
Sygos | Gulss Jae il g cuwl osls
Ll (Siaen g9 5l (230 pleol HS3e5
Al (68 0 Ghegis ol 35599,
‘stonll o sigleio I Ghaghy ool
oxd Gl 1995 Ju 53 b odel S plesd
oslaiwl (ggl8esly (g lwajlssbiwl sl lgieay
clid (lopl I g oad JuSis (gl yoiid
doosls  gilweslel  daoslhy bty luwe
ox St il 5 Jsa il wsldss
-0l degamo (iagh Al U dzgi L .l
P doiine g 03y bl 4 L a5 olo
“0m03 3l B 9 009 oS U b slaosls
o3 Al (09000 gzl 5 aS Cuwl sl
ool e glres  loosly .l

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95




FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

Al 634 630w 0393 Djg0] Jao el ¢ljno
é.)Lu 9 omub L_ngPlg [SX-3] (_ngUu.:kJ PR,
Do 0 )l Jadicy el sy

5 3)90 sl s3iudigy 1ol P

S (ploduS @ azgi b oled @)laped | dilais
Vb s ridgsas digy )3 9 035 jaue ddlaio ol
oxd il (5390 diged plgicay @S 1,3
05 Olgi &S ddlaio ol sloduS alasl .l
aS ol ol Jlod JuS ils VU i
oSl 2)lgiil g ohgd pe S 839,50
G £,0 S)m b Rlodi skl olo oled Jlod
5593 GOl Slals 1y i)y pebide )5 42y V.0
» 09Me 03930 ¢yl > cedilaio L 4 azgi b
Sgu 50 030l (630 83gu)d 8L s L
0)30M8 3ilo (SMso ju5 (Jlods glocuomd ;5 g
8L 45,5 9 Slogaw (Jlad gloviond g 3035 9
€5) 3515 (s 3ual); Bladjl pdgaml g 63gu8
(¥a0

S ddlaio aiigy (ool pll jglaiedy
plool (o YF) o) OMaxo (bl ¢)lygd (51040
Sluljl «sslgdise d20 p 35U 4 azgi b .2
S2ioledige logaidigy jo e pulde o
A=o o wewl glebl P8 Sglatie
390 slojlime b plasl (So5sls9)90 (saivdigy
09z oo p Jaide g gl 2y
stbé D (oD (oo )5|).o D D ‘dLé.afiﬂ
ol 03g) ...9 JLJ

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230
(015 o244 ) dilaio 253590




FYS 5190 Olxiio NFoY Glime) PV o)l 1o 0,95

(YU uguai) Gl s o Ol ulogd | dilaio Cuusdgo -¥ jgliai degoso

(0mb Read) Ul o Oloo Ainds

OlH5 (615440 | diilaio Jladput g Jlad lo oS Liis -V yyguas

aslllas) Gaiblo 52550 Sl eslisiawl b il by 33 Sllove (534S (5230 mmmnl B34S ining o Bl L (Bgly 0o (sde0 @230
(O s olorpao | ditlaio 353590




FYF 5190 Olxiaio NFo Glime) PV o)lass 1o 0,95

logasli 4 @ B ) b 5l b s diwlgs LT
=hl plaaxic kil g, .o Ll
Sy plgiedy (3 o9 Gl Judody) (e
(S 3u9955 pprnaiie g (83Uad JSub 4y (1385
UglS g0y plyee wdige 9 Ol

ol 019) Lsé)'.’

o Sg wlswil P9 Plf
siahd plaol gl il by jwo Wd oS aigSples
Galid o Shy sl oY uble ¢ uSsL
3 aS s louasli gbe do Sy . Jigd
slasi STyl ol i @l Loggie wozle
5T (5135,50 Caglgl craizean g 0392 3L Lo Shig
B > g ez pulid)S 3,509, b g pasin
e swir lopasli (Vo) puaasio 4ol

lagasly 4 5Liel 3l ;5 638 S, lie Guaasio Sig =¥ Jga>

1S il

C
S (e

)l.n le.aéé D oD cs)gi,gu»u)hua ‘6)%33159—6-.’
A oolaiwl YU o9lg ), L LSg|9¢z> osSe )'| o

o

CJ o 5 - o : .

ofc
=¥ |6°C

G >l
Jjl;

oosls :chnao w ‘g Plf
s doShy lwlid o xdig S om
9 &lio jl (Shg o w4 bgise laosls 5 glgez
wloaig) ‘U"’ILSTL? sloblbows > ddlais
oslaiwl plhzw Cu e plojlw loaduds g (plge
slod plas tg9z o She @ by OleMbl
CudsS dagleisln Ll cdSwl dogless b
slaids G sl (wsd ¢ laglaislw
30l gz o 9 S Ob e olojl
Sy b g Wil digas plgicdy 2iy0 9 )duz
6l 2 o Wl 53 9530 o Shg (il
(sl plaml  aloxl Sy 5l wolass

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590



FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95

031> degamme dagi sl lasiye laplojlw WleMbl (Shig - Jgsz
OleMlol £95 9L, OleMbl
39290 8&59 lL’AbLAJJ).Jj ‘O.)s.u.))é le:J ;M GLQQ:{U
Gl slasi @V

Shoadsi z,b

ool u_> Jeidl alaw 4 ilaio Silxo bl el 6)9ld olojl

(P 8515) auss

olojlw

ool

'l . |.> ES tSJ £ 4 . |_) -
(P 8515) aiuss Old ol So ddlaio (o)l

obed @olose

SS ddlaio eloisl g (S8 (suses OleMl Gl elaizl g (62,9 (lojlw
Old gl SO dilaie s lud Wlellas olei

(G0 sloosld)

e e T Obed ol Ca e plojlw
was i G 39l

2345 b ol ogid slnl Uas ouble (5,480
Pl?_l' LSJL“"LJLOJJ ([°‘a] SJLJ )9 5299 LSLQO.)I.)
(6O g (o Wjgmo 95 ) 0 (g lwslasliwl .o

2o3ls (gjlwaylaitinl :p)lgz o8
8> 30 VU jelaiedy deesls il Sl Gl
ot sl 5l Wosls (g3lndlops @ «imioiug
oo (Sig )5 slael b BWis| Jusar diged
slacl 3959 L aSlewilyl walize slodigy ;o Jlail
359, )3 Ll pSes ouible 4 blike glaojl o

9 o (gilwalativwl I glaigar 88 sl

Lowl o Il 5 Jga= 5o Weesls (gaae

o S3g sjlws)lastiwl -F Jgaz

5L bad @ oy Uiy (RN ol Gty

¢
‘é’_
Q
3
;
Lol

lwgs o) P

F
T
=
6w, biaol

3l ) 12955 & :o¥
’ Lowgio oY e 2 o
3ylad te¥ sl Jls s eV
onl ef : o of

M0 ef

(130) e (oe iSlke | Slaislo Ol Slssi | (1i0) Qliawylag Sl abold (o) Jlidl rlanw

Ua:'>LJJ

Yooo -0 :o)

AR
\¥ -9 oY
Yo -\V oW

0 -0 :0)

Vo -0 oY
Yo -lo oV
Qo -Yo :of

Vooo -)ooo o}
Vooo -Yooo o}
Fooo -Vooo o
Booo -Fooo 100

Y@ -0 o)
YO -YO oY
FO -V oV
7O -FO ofF

6w, Lol

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590




FYF 5190 Olxiaio NFo Glime) PV o)lass 1o 0,95

bg.wuo )|)Sd Slass ULA.Q V) Lm)Ja.w Slasi ose 9 L_g)l.uuw).a TS SSLVITIAY LGI)J d.wSl )l)QlP)J )|
S dlasi Jolds (olgs L8 g0 5o cnlpl odlawl uble U 39,9 slp Wosls (gjlweslel
ol 039J (Hgiaw Yf’gjja.m \q9qy 3L g L&bug.uw R Lmuapl.w ol 6auD

oas palaii laylaw 5 ol SO ddlain OMxo

2L (Jow jo ;5 6abs)lg glodse slasi .l

Sl Gl 3929 Wjguo 53 9yl bl s Sy
o3l degozeo (S WleMbl -0 Jga=>

o3uipS sloosls  (sglSesls g, | le3ygS) slasi | o Siug slasi | 6315 degomo (Siug

5l PAVSLVIWE) 199y Y§ 0y iz
oxs onlb S 9 onl dawgio Vb VL s 20315 | Jjamz s jpziy p8
9) Ut J9az o gy ol pelwly -l oad vl Olise pobwly osls )l s
aulo )5 didlaie jo jl digy ,o (g pipcaml Olise O sl awl 03l sl iy ol ) lodigy
Ll 63 1)l oy 25 (S O oslaiwl Kols gloasd 1 g piscamwl ol

BRIl b GullS O 5 gadids ¢l g oaub

3wl Olae pobwly LoD (Jjcamz y F Jgaz
oRb b ol lowgis Vo VL b

Yoo -Ao tel) | Ao -Foiof | Fo-Foiol  Fo-Yo:ol  o-Yo:ol

Sl oy dz (WS Ho )5 @S Gl pgo aSluT)l

o3 9 34053 15 Jgaz 45 33850 18 laesls
03 Sl (g uluaml (WS o 5 leosls slasi

R} awl glagulls ;5 esls (Hlghd g 3uoys -V Jga>
20> (Slold (il Glaells
\F,\ 0 YAY o-Yo
YY,Q  f0F Yo-Fo
¥, VAO Fo-Fo
oA "o Fo-Ao
V/q \QA Ao—\oo
leo | 199F o>
Cad g Ginlo)T loesls susys Yo g Jao s lw 09,”’]' 9 i 831> P> (s iy P[f
&lo pulwly 3o s (3o (oiw)laiel W0k doye ) loesly gilwdley S o
Gl @ Gjgel o gl (Mo @ Ve o 6l 05901 slosls 3uo)3 Ve (iuse 93 4 ool

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230
(015 o244 ) dilaio 253590




solgs (Shy SO s i (SaSle

o .'.I>

awyliel g Jao by (b))l ipiidun Plf
Sile (aloghy, I Jxo 8> uw)p jelaiedy
9 Simon il (Sisuolon)s  Guile
gy ol 3 dgi e ealatwl . sw.gl. )T lage]
9 Oluidy b bl (puoual Cas s Jao 8
usaeles)d Lwayile I esleiwl b uac 4

Ll 0305 630w

osls Juldxi ¥
bl adblo G g Ghjgel  F/)
iio sl 98l

pansal us) i 565!

i) 88 (sl paoual s> (Shg Wil G,
03g0 WleMol (53)9] Cws @ (Ghegis ol o
SleMol sz (SS9 o < imo ol 4 wand
Ugy o9l ol > aede WS SO o L)
Bl oad vkl ady; 8,5 ylgica
ol diwgay (5lo o gl oolaiwl 3)90 paroual
g9 5l oS allus £95 9 Lhogly Y30 @ azgi b
o3 o3kl (gumn)S) sy Sl el Sy
2 paal ) glapin Sl ple Il
O .o F/O o F63.6T 3o (yuivlo (5,550
0507 f,0 s ,o.u)gi.” )| l:>.u| Ba) 'L;'JT‘(SI'wa 9
1) 03030j901 (slocas s @i 981wl 634 63,
A s o5 5 5 shtesano

sl )5 (njgel laesls il Ghagsy ool )

ool Sl Lol G ok 63l )48 pasual cus )
oS imoia @b 2l 5o 9 398 (55lwe
-0l ) Joas .o eolaiwl (iulejl sleesls
Olgreay a8l lo g 51 S0 0 slagjg baios
a5 Lebolea <l oxd WLl Jio 4 5398
b 0j9 o2riden W cJle Caosd g 0 030l

9 900 030l 2uu0) Cawl Jgu8 B (s
(V) gy el

53 5> askiin slopiy o8l pise pl8
ol

G2 0291 Cawwd @ a5 gy bae @ azgi b
Wlio £99 rpizead 9 ol (i 025ESS 9
)3 slopi 8l i al gaidiuws 95 5l aS
rac b g pluidy by orble eraal
oo a3 aSil b .l 03 05\l apVaiz
Lol ol obj Cangaze b9 20,80 (g,
U oyl wules I SO b ju GUSie
Wl paounai glocis s ()bl (easai i)
Cawl San Wosly ;3 S2gS Whusi s 1)
&S £9690 eyl 35S slaul 1) Wglasio WolS 3553
oy I eolaiuwl b sgdbse 0340l uolylg
53wl ool Grels BB Sy 9 S
Olgise iy Hloy pable LDl L dlayl,
el Sy oluidy Llap puble &S wudS
)38 S 0o gl 35w03,38 b (gaiudiw
Fle sl 438 G b LS 3,90 VU s
miac &S 51 oslaiwl aumgi b alayly 45 sl
9 wble (63830 )3 S 3900 Ol Olgi
9 63la3 (51453L 1305 3929 (6,550 ol il
s3lod gy Sy pasual )3 53l 0 6153
YU g8 bl g g mds gl 4 ol
A Cawl g3lad pj gy S mae Al
) el (UG g iy llasil g )l bl
S ol (S5 61530 o Sy amas ESud
WOl G515 0,8 40 g puouai s s o Glol izl
G o)ls o g 392 Sole> 0 uac dSud Sy
pob | uac dSub g paasal L) glocje
2 @S 32350 plio el @il S oSy
Sl i (e S Sy (IS el
mac dSudb L) )8 seles Joe (Jgamo paaal

! Receiver Operating Characteristic (ROC)

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95




FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

rlw 351> )18 Jledlalaw g JuuS (529 p2,> 5
i (55108 Cusol bl Lo Shg
paosal s> e e8Il )3 Ghegl losuie sl -A Jgax
09 o
o,YYVA Lo wdle Caond
o\ gy 5 b (Sogu,d
°,\¥9 Ui.tsb PUa.uI
o/\eV JuusS e)9 1> 53 S
o/oq\ 4.1.92). ).) LJLQ:‘JI a]a.u.n
°s°AF JusS ol o, 55 6813
o/oao 4_1_92). 6)7’.'3“.,»(5‘”)1"”')
0,0Y9q oliw low jl alold
oroVs gy S b sbad s lue s
o oYY gy o b ufg).ms
o,0\A loaigy
o,0\Y gy o Los ana.o gy

ol ) Olgige @S iy 3)lg0 Gl
35S 630 lue |y osudisloul

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230
(O3 s olorpado | ditlaio 353590




FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95

'l g o ei2)e8Ul b prosal sy F pguas

(3005 o UL (i) Ybeug ) lawgio (130wl
I°S Ls)J.)quT (.).uuLJ Y,0 )'I Jrevive) )§| 9 Caowl

9 sl ol pelwly oedle Gijgel b
o sl Sielays uile I el
"ol a8 8 hsme b paddie (o iouo
799,00 il > Glo iy dlasi i
olitdlay lodigas jl Zeso0e oS lino cnl @y ouul
ilosbigaiaiie S5 GWS >

Ay Olgicay digy a0 030l 45 jebopylen
g Casonl 392 YU S3imslin oS sasbolil 0,8
g Cawl Lo Sig ol @y s o 390 138,50
o 2B oBST- 31 1198 I (slacgommo bl
ool dad pllas puiz | digy 5> Jbo sl -l
Jladio Sl yieS digy 3 Lo pllias puic ST g )l
bawgio spigcuwl olao b F0 (g3
A digy )3 b @Wlian puiz 81 .5g) salgs VYhayg,
-plail Hlso bl F 0 (d3e Hlade jl i
Suso S13gi 0 D! 6 S paali b S8k
Olao (2l ¥/0 (s33¢ lado I jiaS (Sudlplanl

paousai Casyd e8| (Sisuolpa)d il -9 Jgas

o S (=Blg
99,fFY7Z \
Yoo 007, \A¥

SRR

i 9 ol (5Spreai pogie pulwly
G R Uhgy ol S0 s 1) (688 paoual
-Ubg) ozl g 0l Bymo (5 bl (5,830 Al

'C&RT

Ly9§|9 \ qu/a°:¢a§)

\Yof | s vergvies)
o o, W‘-’Mw

Voo 007 | Lo ullS Slgsl,8

oluidy Hlap guble i 98I
859> 15 LS 9 cwlin slaig) 5l (S0 etz yoNl ¢pal
olwidy Hbp puble .ol oy gauadd

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230
(015 o244 ) dilaio (53590




FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

J3dleys 55 dolo plasl jlomg Caond ol s
Gl oleidy oy pable Gy @l iale g,
W8> s (5,505l 301 slo,bso wlulp b
aS Leo ¢pl @ .l 000l Cuws @ VY,AVZ
s oS s olably ladiges I Ve,
Adle s gaiuasils

Y VIALYA ‘WA
Y&,9e/ oY

3320 (glwdloy o9 plvil yj Jole < ol
A6 - SJLJ D (smac ciS.x.uJ L5|J'>| LS')-.’ osls

SRmax — SRmin
SF =

Xmax — Xmin

Xp = SRmin + (X — Xmin) = SF

o (S (=8lg o

Sl uible a8 .l sauiny,Uas (_g),SJL.{ slo
oslaiwl b oauzy (_;l.a’9§J| oSl > oluidy
@boglsm&)bgwlmﬂwuﬁ”
b LSl Silgie by VL slal b Las
oy ol 5o elaie ues ke gl

awl @i8)8 1,8 oslaiwl 3,90

Oluid )13, priile e 981 (Sisurolen)d puile -l Jgaz

$=Blg | ZVA,A) s

\ofY \ R TEIgvee)
\FF ° (MUK

YV,VOZ  AAoST lagolS  Slesl,

Ao (suac dSub i e8I
s ol Loy oSl Ol Gius )5 aS jebogylos
g ol (1S5 eie8l (eghan (mas &S
tS)5 ol |) uas &S g pasual s bl
a3V il 53 @iyl el Sl eoliiawl (gl .38 o

(1 alayl,
(¥ alayl,
ol S
>3 Ogiw Sl =8lg L)l X
Ogiw jl (s28lg L)l o ieS Xmin
Ogw Sl (5=8lg )l o e Xmax
olido 03930 3> (50wl SRmin
uolido 63930 3> ¢ ,5VL SRmax
63 ool Jole SF
oDl 000> Xp

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230
(015 o244 ) dilaio 253590



sl by @ el jl aoml g3iaiab g ogam)S)
Gloug,e S Gaasi gl b eslaiwl > ,5
Sl olply WISH b slaSds (Jgl a5 LY
Vo ) o ol olein Y lagg e slasi a8 i
L Coaw |y Sl gllas 05 pgal o9 0990
Sk Yeeo Sl g Oleiy @V slopgygr slass
aS jobules 330 plis (Sbjgel degese
oaS bl 09y WV L jlislw s9d e dla>o
olgicds PEAY-1 sl clplo .ol Uas ¢ liso

o olal s L o g

Sludled @ilgi @Sl (g lamo Bl o3V 0 Tjlong
U9 9 Ul gy ¢l o g Ll Uas g
Gl Gadi oz g (LS (oxime
JHou (Juadi goxims by, @Sud g loso
39S L8 eolaiwl dyg0 S5Ea8S (ggiams
WY gloggyg dlasi gl g9 5l il
il )3 9 S lojusio slasi bl 6399
5 Pl Sspple «Swad Jold oley
o wlkil i 3Slee Judou o9 (o>
Ol dlas Ol e §gazo U STl .l
L}jl-uw Lgl).g 4.1J_)§ UJ)JLA.uJLw 9 Uas 8_:[.:

oleiy QY Gloygyes sl 4 Cuws ASud IS glas -0 uguas

Ol b aSud g 0385 9,09 Vo> b aSuids a8
2 ojs 0391 (Bdkad 4 Azl b g e i
JUs0 3,509 0ol S5k i oSl 9 )85 )0 e
650k d9agr JUidy Sl s 4SS Lass
B o 1) Al 3Slae y) guad Al ASud
i lod ‘H.L;w.gl.j Sl dakine  (Hxio
Sy oo 325 gl i ;i) 3030
s3sooplin il g solgs yig aSud b
2> QUSz g iy dSud plsolols) 5Slee
slas L) acanl lodigy gl Guoin
oad >l Al g duoyd VN0 aSud gl
b ol vl Olo uoys AV/AG

)8 FROMR N

3 Receiver Operating Characteristic (ROC)

L3030 s Gijeel e ,oSdl g JLasl &l aslsl s
3929 (jgel Ly £ 93 mas lodSud )
o Il (Y g8l o oS () 25l SSlyle oS 55l
o3l mac 5S.u.u L 9§J| LS.J d9| Ufbg) )2 YliJLu|
2o s g9 9 Auwlxe U Guguw g 50
53 -390 Amalo 3932 logje b sy 5981 g
A8 5> Il plgieds lagag s 5l g31as pg> b
4 Il o Glogdgyy SIS g g0 )
o) jg «dlal slaggsg yg plad jl a2 g 03l duwlxo
L Gijgel I 3= (i hjgel sllas .3l o s
Uns 3gub 0 0315 Gjgel S LT L aS  oloosls
o3l b las (iolojl sllas .35,5 oo 630 line

! pattern by pattern
2 Epoch by Epoch

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95




FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

.u_w.9|.JT o Hldged -F jugual

-y mac Al eslaiwl b ledigy (¢ iyl
&S oinyo8l iliiel awl oSes (95
aS ae3 50 ol (Siduolpe)s puile b uac
By aS Lo ol @4 tawl ZAV,A0 &ds Los
a3 WS s eludlay lodigas I Y07

Aileaud (gaiwaduls

e sl g odumy Pluw ) i
25 Oleyye slasi @ azgi b 505 som jl g 33yl
Uu.@g)_: C):’.I o.),p&jgaT 5&:4» B .U.w.gLJT (o
Gl 29 9 0Oy o/FVFO Ll )_:|)_: )
C8) Gaizxan g (6390 o/ V jlade aSiul 63 yusi
0 bodhy zuxio (gawadds ;> oy AV/AL
o Ol 4 el lgige wiud dl>je

QJKJJ.? (sMac M Pl:!)Qle L,f.iéd.dip.ﬁ).) wﬁl.o -\o Jg.&.?

Zaswo WIS (;=8lg °

v, eV Vo
Voo, 007 \5

A¥,¥Q

o ol 9 WVsiz Luac Sl Gl SSS
oSl ollow 21> @i 3Slee by
) G .))S.Lo.l: L5|)|3 (S9an (omac 45.».»;
Cager el ol lon owdle @)l @
s 0kl 390 (slopis oSl Casuo duglio

LJ.olSC».‘»o LS'J'-’ 4.:\].»9 Mas :lS.uuug [o.».o.;a.)
i (Vee)

L7°§I9 \ qV/AQZ R
\Yof V. P

Joo,00 Lo ullS Jilgl,d

Cazey 9[@4.;9[.: [A)

iz o8Il oo (sl dil 55 i ol >
-y dolsl > 395 50 )l ool gaadils
L 0 Gijgel oitle w8y I gliselol jelaio

A (ol s Gliae uss glaesls ¢ols

&P )l o) l.b'o:i..uggl MA..).LBA (A3

ERNSHOLY
Sl 3)Slee ol dunlie @ azgi b
0392 L gz U proual ) osubeslaiwl
U o oS gllas g iy Comlbues g 8>

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590



FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95

3y ;b 3 @3B (] Olise (P sl 0aubeslasiuwl m)gi.ll dw duglis -1 Joao

(%) las (%) Comlws | (%) Coxo (%) &> Olgic

0,000 99, FY oo 99, 0 paaial Cad)>
Yo, 19 AN, O Mo VLA Gl o ouile
Y0 v, v oo AV,A0 | alaiz uac 4Sud

g b o ol 53 b Ol sy S o)
wloodl> g (aigy #) 2 PL’?-” 259198)90 (530

23 03030bj00l (ible B> (s O/F
66315 b (g3l (5 p3vmml (Swsiu

s9lgez sielediee = sl Shy w4 bgise a3
LSJ‘LA.u))L\JL‘LaM 9 LSJLMJLJLO)J xLSJ'l.wo)LoT >osls .))SJ.A.C Ussaw 9 U.uul.o 8> =3, Jg,]a.a.odu
VAW Axe SO U bgijo 538 gloosls ol o

3)90 (52955 9 Bl iy bjgel (sudle 4 32>
i pl 5 @IS Rl Giss o 5 U]
..).Ai) (_S'U'U)')

Gl olae bl @lxo ol gle
Al 3)90 (29,5 Olgicdy Kul> WleMbl g ¢ly=
A Al bl (dwiin L g (olwld 33 &lg Vlad >yailg> 83gams dasiin Ao

> Ls)fff)l)'g LL{J.)Q_) 45 CM.AJI LSJI.)).@JJ Y° 5.5_|a.1.o
Clad s50ilge dmo 5 A3y ply 43 HUaBI 3)90 3JE 3wl olise 1) Jgax

63 s ivcanl o lodig —
loawgio (3230wl
S Gl Sbal 3yeilg

S Rl

lowgio (5323wl

5L iyl
b G il
L) G spdpcaml
L) G spdpcal

> < v & = € < —

s (2Ll 9 il olae ol o
Mleys Cawlins aS jigless, Lhdley I (Jae

-Uu.u |) LS)J.)JK_A.U.UT C)l)’*o JJ|M|93 L;J\JLJ a9
6ol 53 6305 090! uible ¢plply 2SS

b ookl CouylB g 03,5 Joe (g5 po 03
il olae Dl gl o3> glaesh
-0 030l gz )5 aS j9bples )05 | ol
mas &b g proal L) e8Il 93 gl
GRNGOI > 20y WV YL 8 (egian

Ayl 1y

“s0 b 2232 Ol=e (sl 3932 Olellol 39,9 ¢Sl

Ao (Su5eledsee logShy b esliiwl e

ol 29,5 9 031> puble @ (39,9 Vlgicdr 33>
b i 1) Jgaz ol b

dgd o 030lie V¥V Jodz 3 aS jobyles

L (eoian (mas dSud g paoual ) e 98l

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590




FYF 5190 Olxiaio NFo Glime) PV o)lass 1o 0,95

Az slbesls U iy ,o8l wds b -\Y Jeas

Egan (gmac aSud | pluidy )l pudle

o glol Jhges | (Silen)s puyile (Sisueloa,s puile  Jso U

RAYYAYA IAAZAYA

S doui) g (gIuRes> §

S o 13l )5 1bae @ azgi L gl ol o
B8 QT L5J|.\§).AJL .)l.zﬂ 9 UQ).QA Soiig Ol).xg
3,509 bl o ad gl ghesw wlike Jole
G 99 L (535509, vlgicdy pudile (5,850
Jad=d 092) (05 il Jolaie slagig,
038 Gty o Dbl g pusi sl ((2Lad
k_J9:>JL> ol Pa IR ula.u| Lg.)..JlS LS)J.).JWT
e 9 LSy Rwlid 9 Lol (09080
ol slosygliws 5l (SO egiu aS 63l> degoso
L oowdle g gl dgid oo Domxo juo Lldgly
oxlastwl b aS 391 50 pal,d Ql)i&mgj,g ol slp
Olgi ‘)i,p LSLm,o:i,x_JgiJl L g osly degomo (¢l

s dgag | 02368 i lod e

B5) as Cuwl QT Ua.uhg).a U.J| L;Lm.))gti.w.) )'| Lr{"

(il oy Eobo 36k glodiw;
L 28b (g3l (olwld @)y olali GhalS
U.J| 45E>_JT)| Sl 4.&.0.0'.)).) L.S)-’§-° PlS/ ‘.))S,ggj U.Jl
-0l S8 S ploj 4 9 Vb ey b 3)Sq9,
2> Olao (38 8L (gl I Sw
9 2=l sleslys lawg Slgise o)ls 1y ail; b
&l L cplplo 58 L8 eslaiwl 3,90 (b
JouS @ bgyyo 9 53 (sl Sy B 55 laosls
L VL jlas b glesdga=e glgie puile
L Glegh o 292eenll 3905 (alwlid
C}.{l Cwl 03gJ 4?|94 By U.gl.tb(bg.)g.)a‘o
Gawpandi (B s aw ) lblgdgaxe

oy glres  lotudgame  diwe

qA,Fe/ a9

39590 Ly Hlislw L auwulés &,V
- kg3 b ol Gyl Ly 53 45 jeloples
plool i) 8592 5 Ghaghy ol 2,509, L (oS slo
L'):’.I L;Lmd.thJ :l.uul_o.o le).g O‘J‘l).)l.l.‘.l ol oLk
Uyguody Olgised 9290 (Wb Hlislw b Gagly
Cslay oS ol wglas LIl 4 @b
U dulio cpl plosl gl Gglaie ol @ eplplo
P gde Eoz) Uhegh walike loyi
Gl s gl 0l aelllao slaiegh
3590 g 638 (goliadl clain! lo,asli
039 gy Lhegh ol bl id)S 18 ()
L g 03l 1,8 azgi 3,90 | (559l9d90 slayasliy
Obm Cade oizees g odile (5383L VLl
03905 (32933 I) abbgiye (509080 Jdo ioibige

slogihegiy ) (ld=i s mlo Cus
oS, i e8Il 09z Ei oSl Sl oa ploxl
Hac b b g QVaiz uac dSub b o« Sumad
A ()3 A g iy ol 0l oslaiwl L.9|L;JJT
ST péyle puises .l @islyy ei,eS
b o 0 @YUl S8 eueal S
ole oliluig S ol coles Judsay S 0 pal,d
S 9 Uijgel dle i S0 e se3Ul 95 b s
oedle @By Skuljl Gulwl cnl 2038
V0 )l b eguan (smac dSudb b 0303005901
9 g3 wdiwd CulB g3 Gudle cnlply o
D)l b iy ol 5o 3 dS s RMGmGig

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590



FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95

» Sl glotusga=e 9 (Jb lotusgaxe
sloplojln @ aszlo g Wosls (591> > jo
pac g laglojlw I (pasy ;> ) pac dadise
9L 3l laglojlw (S OleMbl @) (owyiwd
05932 (392 Umli&jb dudsau Wbyl g wleMbl
Sl eolasi 4 (owyiws pac paizxes bl S99
sloadndy aosjl joyu loaiss ¢ Wlelbl
sile oSty Sl B v baye oull
i 2bas Guiz doglais bu CulS il cdSuul
W eV .l 039 Y lotadgaxe 5505 5l
U 5L g9 (Whegh plosl gLl &S cuwl ,S55
wloosld @b 5l g (25909890 sloesls (s glre=
S olgice selaie cul b cawl (Swo jud (5 jugual
Ol SWSS g Vb CaaS L (lse pglal
ol 1) gylelue 9 )lol sloShg gl
0318 S Jao U ols puible 4 1) Lol g 3900
OleMbl @y (owyiws pac 4 azgi b .l Ghjgel
plesl Gl amwlio CutsS g Sldi> b (s pguad
Ll 039 dxlgo Codgame b ol
-0315 degass @ owyiwd ASkuljl Jls e o
OBl )l S o gilio @ o S5 slo
0305 S Brac (5353 slapiy oS 5l 03liul

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230
(O s olorpao | ditlaio 353590




FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

Ahmadi, M. et al. (2018). Data Mining with
RapidMiner: Data Access,
Combination and Cleansing. Qom:
Elham Noor Publication. [in
Persian]

Akerkar, R. (2018). Processing Big Data for
Emergency Management. (Eds. Zhi
Liu & Kaoru Ota) Smart
Technologies  for  Emergency
Response and Disaster

Management. USA: IGI Publication.

Alazawi, Z. et al. (2014). A Smart Disaster
Management System for Future
Cities. In Proceedings of the 2014
ACM International Workshop on
Wireless and Mobile Technologies
for Smart Cities (pp. 1-10).

Alizadeh, M. et al., (2018). A Hybrid Analytic
Network Process and Artificial
Neural Network (ANP-ANN) Model
for Urban Earthquake Vulnerability
Assessment. Remote Sens, 10(6),
975, 1-34.

Avvenuti, M. et al, (2014). EARS
(Earthquake Alert and Report
System): a Real Time Decision
Support System for Earthquake
Crisis Management, Proceedings of
the 20th ACM SIGKDD Interna-
tional Conference on Knowledge
Discovery and Data Mining, 1749-
1758.
https://doi.org /10.1145 /2623330.
2623358.

Baft Shahr Consulting Engineers. (2007).
Preparation of Development Model

&L,

and Detailed Plan of District 1 of
Tehran Municipality. [in Persian]

Bagheri N., Motamedi M. & Mafi E. (2022).
Assessing the resilience of Shirvan
city in the face of earthquakes.
Journal of Applied researches in
Geographical Sciences, 22 (64),
329-347. [in Persian]

Benaben, F. et al, (2017). A Conceptual
Framework and a Suite of Tools to
Support Crisis Management. Pro-
ceedings of the 50" Hawaii Inter-
national Conference on System
Sciences, 237-246.

Carmona, M., Tiesdell, S. Heath, T. & Oc, T.
(2012).  Public  Places  Urban
Spaces, The Dimensions of Urban
Design. Routledge, Taylor & Francis
Group.

Chambelland, J.C., et al., (2011). SIMFOR:
Towards a Collaborative Software
Platform for Urban Crisis Manage-
ment. MCSIS CGVCVIP.

Ebrahimzaeh, I., Kashefi, D., & Hosseini, S.
A. (2015). Evaluating  the
Vulnerability of Urban Regions
Against Earthquake, Case Study:
the City of Piranshahr. Saptial
Planning, 5(1), 1-26. [in Persian]

Eliasian, 1. (2021). Artificial Intelligence and
Machine Learning. Tehran: Ketab-e
Sabz Publication. [in Persian]

Faraji, A. & Qarakhlo, M. (2009).
Earthquake and Urban Crisis
Management (Case Study: Babol

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230

(015 o244 ) dilaio 253590


https://dl.acm.org/doi/proceedings/10.1145/2623330
https://dl.acm.org/doi/proceedings/10.1145/2623330
https://dl.acm.org/doi/proceedings/10.1145/2623330
https://dl.acm.org/doi/proceedings/10.1145/2623330
https://doi.org/10.1145/2623330.2623358
https://doi.org/10.1145/2623330.2623358

City). Journal of Geography. 8(25),
143-164. [in Persian]

Farzadenia, A. and Monsefi, D. (2018). The
Impact of Smart Cities on Crisis
Management, Case Study: Japan.
Conference on Civil Engineering,
Architecture and Urban Planning of
the Islamic world. Azerbaijan-e
Sharghi: Tabriz University. [in
Persian]

Golrokh, S. (2012). Rethinking Fabric
‘Deterioration’ Based on Place
Deterioration. Soffeh, 2(2), 79-94.
[in Persian]

Habibi, Q. et al., (2013). Developing a Model
to Assess Seismic Instability against
Earthquake using Fuzzy & IHPW
and GIS. Scientifc Quartely Journal
of Geosciences, 22(87), 83-92. [in
Persian]

Hayati, S. et al.,, (2017). Predicting the
Location of a Possible Earthquake

in Khorasan Razavi Province by
Using Artificial Neural Network.
Journal of  Geography and
Environmental Hazards, 5(20), 1-19.
[in Persian]

Hosseini, A. & Omidari, F. (2017). Analyzing
the Role of Urban Design in the

Crisis Management Cycle.
Memarishenasi, 1(2), 1-8. [in
Persian]

Hosseini, R. (2015). Establishing Indices of
Underground Space Development
in Terms of Urban Crisis
Management Criteria. Bagh-e
Nazar, 12(35), 53-64. [in Persian]

Hosseinpour, A., Shamshirband, M. &
Tavakoli, A. (2009). Investigating
the Process of Reducing Urban
Open Spaces in the Process of
Urban Development with an
Emphasis on Crisis Management, a
Case Study of Tehran Metropolis.
Geography, (5), 141-154. [in Persian]

Ibrahim, I., Abdullah, A., Ibrahim, M. & Far-
hana, F. (2018). Historical Urban
Form: A Case Study of Melaka. Jour-
nal of the Malaysian Institute of
Planners, 16(2), 153-163.

Jung, D. et al, (2020). Conceptual
Framework of an Intelligent
Decision Support System for Smart
City Disaster Management, Applied
Sciences,  10(2)  (666),  1-13.
https://doi.org /10.3390 /app1002
0666

Karimi, S. & Nasr, A. R. (2013).The Methods
of Analyzing Interview Data. Ayar-e
Pajohesh Dar Oloom-e Ensani, 4(1),
71-94.[in Persian]

L. Finn, R. et al., (2015). Exploring Big
‘Crisis’ Data in Action: Potential
Positive and Negative Externalities.
ISCRAM, 25 May, 1-10.

Lee, S. et al, (2019). SEVUCAS: A Novel
GIS-Based Learning
Software for Seismic Vulnerability
Assessment. Applied Science, 9
(3495), 1-21.

Machine

Linardos.V,, etal., (2022) Machine Learning
in Disaster Management: Recent
Developments in Methods and
Applications. Machine Learning

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230

(015 o244 ) dilaio (53590

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95



https://soffeh.sbu.ac.ir/article_100153_c950f28b9f9f4832fd7123b834e3b480.pdf?lang=en
https://soffeh.sbu.ac.ir/article_100153_c950f28b9f9f4832fd7123b834e3b480.pdf?lang=en
https://geoeh.um.ac.ir/article_30362_69baddaa91ce539da995dc7d661d2165.pdf?lang=en
https://geoeh.um.ac.ir/article_30362_69baddaa91ce539da995dc7d661d2165.pdf?lang=en
https://geoeh.um.ac.ir/article_30362_69baddaa91ce539da995dc7d661d2165.pdf?lang=en
https://geoeh.um.ac.ir/article_30362_69baddaa91ce539da995dc7d661d2165.pdf?lang=en
https://www.mdpi.com/2076-3417/10
https://www.mdpi.com/2076-3417/10/2/666
https://doi.org/10.3390/app10020666
https://doi.org/10.3390/app10020666
https://sciprofiles.com/profile/author/RHd2L1RLTHZYOFYvVlVTL2d0OVhjcWtZZWp6OERpT0lodGhYOHRXNmpyUT0=

FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

Liu. Y.

and Knowledge Extraction, 4(2),
446-

473. https:/ /doi.org /10.3390 /mak
€4020020.

et al., (2019). Seismic Vulnerability
Assessment at Urban Scale Using
Data Mining and GIS Science Tech-
nology: Application to Urumqi
(China). Geomatics, Natural Haz-
ards and Risk, 10(1), 958-985.
https: //doi.org /10.1080 /19475705
.2018.1524400.

Mohammad Shafiei, M. R. & Mohammad

Shafiei, A. H. (2014). Crisis and its
Management  Solutions.  The
Second International Research
Conference in Science and
Technology, Sarmad Hamyesh
Karin Institute, March 24. [in

Persian]

Mohemed, A.S., Harun, N.Z. & Abdullah, A.

(2018). Urban Morphological Analy-
sis Framework for Conservation
Planning and Management. Journal
of the Malaysian Institute of Plan-
ners. 16(1), 360-371.

Nadeem, M., et al. (2021). Scaling the Po-

tential of Compact City Develop-
ment: The Case of Lahore, Pakistan.
Sustainability, 13 (5257), 1-22.

Nazemi, E. (2016). Examining Concepts and

Theoretical Foundations of Worn
Texture [website]. Retrieved on 30
May 2022,
https://research.iaun.ac.ir/pd/na
zemi /pdfs /UploadFile_8326.pdf
[in Persian]

Nazmfar, H. & Alavi, S. (2019). Evaluating

the vulnerability of urban buildings
to various earthquake intensities
Case study: District 9 of Tehran
Municipality. Scientific-Research
Quarterly of Geographical Data
(SEPEHR), 27(108), 165-181. [in
Persian]

Piper, W. (2018). Crisis Management Under

the Control of New Technologies.
Spectrum Analysis Scientific Group
[website]. Retrieved on 21 May
2021, from https://teyf.ir/wp-
content/uploads /2019 /10 /whitep

aper_0l.pdf [in Persian]

Pishgahi Fard, Z. et al. (2010). GIS

Geographic Information System
and Its Role in Locating Risky
Urban Areas for Use in Crisis
Management (Case Study: District
8 of Tabriz  Municipality).
Geographical Quarterly Journal of
Environmental Based Territorial
Planning, 4(13), 91-104. [in Persian]

Qadir, J. et al., (2016). Crisis Analytics: Big

Data Driven Crisis Response. Jour-
nal of International Humanitarian
Action, 1(1), 1-8.

Qanawati, E., Qalami, S. & Abdoli, A. (2008).

Empowering Urban Crisis
Management to Reduce Natural
Disasters (Earthquake), Case Study:
Khorramabad City. Journal of
Natural Geography, 4, 15-24. [in
Persian]

Sahoh, B. & Choksuriwong, A. (2017). Smart

Emergency Management Based on
Social Big Data Analytics: Research

(015 o244 ) dilaio 253590

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230


https://doi.org/10.3390/make4020020
https://doi.org/10.3390/make4020020
https://doi.org/10.1080/19475705.2018.1524400
https://doi.org/10.1080/19475705.2018.1524400
https://research.iaun.ac.ir/pd/nazemi/pdfs/UploadFile_8326.pdf
https://research.iaun.ac.ir/pd/nazemi/pdfs/UploadFile_8326.pdf
https://teyf.ir/wp-content/uploads/2019/10/whitepaper_01.pdf
https://teyf.ir/wp-content/uploads/2019/10/whitepaper_01.pdf
https://teyf.ir/wp-content/uploads/2019/10/whitepaper_01.pdf

FYS 5190 Olxivo AFo¥ ¢linms) PV o)lass 1o 0)95

Trends and Future Directions. Pro-
ceedings of the 2017 International
Conference on Information Tech-
nology, December, 1-6.

Salvatian, S. & Mehraban, F. (2016). Role of

Social Media in  Disaster
Management of possible
Earthquake in Tehran. Disaster
Prevntion and  Management
Knowledge. 6 (1), 9-22. [in Persian]

Model. Case Study: Marching
Routes of Isfahan City.
Geographical Planning of Space
Quarterly Journal, 2(6), 57-74. [in
Persian]

Talebpour, A. & Mojaheddini, M. (2019).

The Role of Integrated Urban
Management in Improving Crisis

Management and Improving the

Quality of Public Services to

Citizens (Case Study: Tehran

Sanieizadeh, M., Mahmoudi, S. & Taher
Parvar, M. (2012). Applied Data
Mining. Tehran: Niaze-Danesh. [in
Persian]

Province). Socio-Cultural
Development Studies, 7(4), 67-92.
[in Persian]

Vazan, M. (2021). Machine Learning and

Shahi, S.A., Hameed, S. & Draheim, D.
Data  Science: Fundamentals,

(2019). The Rising Role of Big Data

Analytics and IoT in Disaster Concepts, Algorithms and Tools.

Tehran: Miaad-e Andisheh. [in

Management: Recent Advances, |
Persian]

Taxonomy and Prospects. IEEE

Journal, 7, 24595-45614. Yarahmadi, M., Nikpour, A. & Lotfi, S.
https://10.1109 /ACCESS.2019.2913 (2020). Evaluating the physical
340 resilience of  cities against

earthquakes: A case study of
Noorabad Mamassani. The Journal
of Geographical Research on
Desert Areas, 7(2), 147-171. [in

Sinafar, A. Partovi, P. & Shokouhi, M. (2015).
Investigating  the  Role  of
Permeability in Promotion of

Quality of Environment of
Nei . . Persian]
eighborhood Unit (Case Study:

Tehran-Narmak). Hoviatshahr, Yariyan, P. et al, (2020). Earthquake

9(21), 91-100. [in Persian] Vulnerability = Mapping  Using
Stangl, P. (2018). Prospects for Urban Mor- Different Hybrid Models.

phology in Resilience Assessment. Symmetry .Joumal, 12(3),

(Eds.) In Lecture Notes in Energy, 405. https: //doi.org/10.3390 /sy

m12030405.

(PP. 181-193).

Yu, M,, Yang, C.H. & Li. Y. (2018). Big Data
in Natural Disaster Management: A
Review. Geosciences Journal, 8(5),
1-26.

Taghvaei, M., Jozi Khamselouei (2012).
Management and Planning of Crisis
in Urban Spaces with Passive
Defense Approach and SWOT

aslllan) Gaiblo 52550 Sl esliiawl b il ol 53 Sl (534S (239l B34S (inig 3o Dl L (Bgdy 0lpe (srax0 @230
(O s olorpao | ditlaio 353590



https://doi.org/10.1109/ACCESS.2019.2913340
https://doi.org/10.1109/ACCESS.2019.2913340
http://journals.sabz.ac.ir/scds/article-1-726-en.pdf
http://journals.sabz.ac.ir/scds/article-1-726-en.pdf
http://journals.sabz.ac.ir/scds/article-1-726-en.pdf
http://journals.sabz.ac.ir/scds/article-1-726-en.pdf
http://journals.sabz.ac.ir/scds/article-1-726-en.pdf
http://journals.sabz.ac.ir/scds/article-1-726-en.pdf
https://doi.org/10.3390/sym12030405
https://doi.org/10.3390/sym12030405

FYS 5190 Olsivo NFoY ¢linms) PV olass 1o 0,95

https://doi.org /10.3390 /geoscie in Tehran [website]. Retrieved on
nces8050165. August 1, 2022, from
Zare, M. (2015). The Faults of Tehran, Crisis http: //iranethics.ir /files /sitel /fil

Management and Earthquake Risk es/khordad95.pdf [in Persian]

saslllan) Gublo 52550 Sl o3kl b il by 53 Sl (3418 (503l 83S (ini 3o Bl L (Bgdy Olye (sraxo @230
(O3 s olorpado | ditlaio 353590



https://doi.org/10.3390/geosciences8050165
https://doi.org/10.3390/geosciences8050165
http://iranethics.ir/files/site1/files/khordad95.pdf
http://iranethics.ir/files/site1/files/khordad95.pdf

