YU il a5 © 38 s g3 9l 31 SIC) 5L O gk o3 bl
6T 5329 SN WET 31 05liat b
awlidio 93 (& S AT 0o gy plES! wlul 9 g
AL gt (il g0 Al (ShAl 9> Vg 5 9

"l L, JEKEEW
VEo o o0 idlis bl '@JL? AMALVARVA & WPV I PRI AP '@,U

S

e s Blos — (5 4 5 S AS Ghle Dl b Haliba 6555 5 SR plal S Ol i alulis
sshiien b (g, G5 ABb s 05 pl Blaasiie Bl o s Jils 51 (S Lo )18 Kos 5 0l S pe
S 29) 5 ol 253wl 555 Sl L Kl 0 YU Hls SIS S )8 L bl 5 Ol s alulid
2345 5 Ol pis alueld By, dle cpl )3 des p-'-u.eﬁ‘ sl a3l Y SIS KSi O, b Ol ks gLl
S S odd &byl o,y 53wl ol &1, r‘-&)}g” sl 456 09 Y S K8 0,08 4 5595 5 howe
G S S b Bliie DN gldi s 3 045 ] il andllas 3 g0 aiiio 31 g 5 b5 sl 31 S 5
CilK 655 slad 4 Sy Ol i it b Blite Ol juis SleMbl day dl o 5 . Lledd ud 5 YU SLNLI gl gioe
s (sayad B gy b romen 5 0k sloml (1Al sl G4k g5 S (sl 3 5,18 Gkl g, 5l eslital bl o0
3 4o 4 Olon (5 S 335 g sloml (sl S 502 DS e Bl Ol sy gtk skl o3
553 AV/ON IS 035 0 sl €28 ol 0 3l alllan 3 0 st O 1ok (5425 16 (5 S el 5 45U
sl 0305 OGS adkae s

FUT I (5"""4":‘}’ "LSJ‘KA';L:""T S ‘Y\a )Ly..a. m PR La ﬁ‘g\-'.a.? m..\..i.'»C))LEJ Q‘mﬁ' &L.c\.:.& ‘_;.\:.XS d\.bej‘}

s

2 %% 12 s s als s ale e
U US US IS A TS B h

sara.khanbani @ut.ac.ir 0l ¢ oils b (glaedSiils juos o SIS Sledbl 5 (g)ls pad pwdige o2 (5,55 (g pmtils =)
rshahosseini @ut.ac.ir (J st sk 53) 015 o8> 23 (slaedSiils s SKe Ol 5 (6515 i pwdige odSils Lkl =Y



VY Ll AYY o)kl Ko 90 (am—) oldl i Oledbl Jbhagh - (oole dolilad
Scientific - Research Quarterly of Geographical Data (sePeHRr) Vo.31,No.121, Spring 2022 / &%

ST 55 atws ol 0w 5S4 geai (555 5
Ol ot &S Conl sdiio e Ol i plulll
S5 e Olea b sl O sonr LOT 51 sdad 5
Gble 3o S s bl pla 4 536 Lis 5 AL .
Al s el slaesls Aol 5 s 03 S oS
(Rensink 2002, Lu, Mausel et al. 2004) Joi oo O ;o5 o lulis

Sloandad la g, 5l Lol s la gla s
el ool S e el bagsluesly s g b
5 Ol gl wis wlie Sboss el ol
azilir goopl 5 At o utiuandsd o) ST (slaaasiis
Wl el Gliankad fgy 5 edd A5 VS pa
5 Glogs olr Ll e edis Sl (sla by, 25
AEL 4l i Lol g

O ets plabid (ST 33ls 5 Aty Jlaiadads sl
2o SRy Lk el (S s vy
2 gy s Tt e sl by, S
Lo oo b oSy e Sa b 0o T Sy 5
5,8 oo o3 e (Al s asls Olsea s LS s
o Gl plolp Sl pluld gats
03 s e dbml dljaer s glal g rus Sl
sgal Slabad Lo ab)le b oas)le  ne Gla s
Kph ooah S Ja3 g B5ls Al Olgea

Sty = Sy e gl B, b oalis s
W S K8 a8 bl js adsle 5 st
e S S 0 s Lol 6 e Sl
U 5 o B LSy (Slws w2
Sl $ 5 e S gen ]y b g il S ol
orle Al G Al boepd e sl
Sl (ghuaskad hgy ORIl 4 Ol e &S Les
5 il gla bl Kos 5 gankad el
ol S La el olxdl il 5 S oLl ) e

1- Pixel based
2- Object based
3- Subpixel

asds —\

Ll sl i sl Sl Ol pns alulis
Slojss b byl pslad Ole Ol s Gble (3L
ol 53 5 OLSG Sl ar aikie S 5 &S
oslanal b ol pons bl Sl loads dl Cilsee Sl
MYL &La)j UJKA Jlfb &&«ﬁ u).,\.é L: &UMJ\J )‘
5 Seelus g Ol Ghle SLll gl ege
(Khanbani, Mohammadzadeh et al. 2020, > j,.l Pl e L;J
ng jj ),Su” A jS L> Khanbani, Mohammadzadeh et al. 2020)
L ool b glaeslsale U 5 (o505l o
LSLQ°)|)'QLA Lilea YL’ )L:.n.»u &?‘iﬂj C)JJ\.; 9 YL L;_La‘):
@L:.a rolas & 2! ... 5 Quick Bird, Ikonos, Geoye
Sl L e G S Ll gl o
)‘Jﬁ)g}‘)bVA‘)&‘)‘}Q@F‘&S.M)‘J‘)YL&&“ 35
Slaas o 3 1y e S8 Ol ad plulld X s
) e LB Gl ol S 2 e Ll il
t‘};‘ﬁ J:.& ks 6[.553‘.1}‘) wLﬂ‘j OMJL>=3“ C)\)Lm.}
b s W35 s Jee SLSU

Sletd St M) e B L Gble oy ps
Gz 8 s 5l amis Cilise glas 8 5 s sl
Ll L e M 5 358 0 i Dl ois bl
sl LSS (Asokan and Anitha 2019) LS o
Gt 33 4 b5 sel (laesls Sl eslitul oy O ks
Q\M@J@jqﬁl}d)\éms.xﬁyw &S
Olge Cow adsl 35 50 DMl 51 (From-To) 4 — 3
a.l..’::CJ)UéJ LSL“;;’)) LY .,\.MLLvLia 4.:.‘)\ g;ﬁ:)jﬂi LSL‘MJ\J
&\M S Lhul:j) Uf-‘ SIS Juj.&@ e.l.:‘.ﬁl;
5 Sl (Glsls lawilis glls OF Sy o &S
CSSS Wil o jasin Lol L3 &l i NS g5
Ay dal s sauail gla iy, 5l el sdae )l
LAQT ;s"ﬁj" ))U"‘ )\ .,\.MSL;G oalaul Q\ﬁaﬁ PO
S Conl Gauardh (LSS s Sas 4 al s



(A=) obdl i Sledbl iags — ole dolilad

OV / ... oolaiwl LYl 1Ko SUSai @ yad b pglad jf ouidw s ol i (o Lol

ShHIVL K i b sl 5ol s lulbs ¢l
Sl S 5l S ab als oSl pl s Lles sed
C,\.JKJ &b} Lals “ LAQS/}!J 9 oJ\..ZvC‘fa:.w‘ YL Cknﬂ
W5 sl sdoad s 5 gluankad L Sl 5 sl
(W, Chen et al. 2019) sl o0l oslizul olg 428

LS‘J" kof.JQ)Ué.': ;)\ALS J‘:’)J QbKAA 9 Saha
bl 48 Wlos ged w1 Sl s s 5JUT 51 esbizad
Ll o IS e S b Sy S8
(Saha, Bovolo et al. 2019)

aﬂ?:;)' uALw\JJ AJ.:.JQ)LE} Lf':’j) Q‘)Lg.o.sﬁ 9 Wei
Ju‘o.ﬁjm 45‘)\ dﬁj “—’:’.‘)"ﬁ U”)L"")"j &ij)l» L;ML«.GS
Sl pliie 53 JuSly Camdge 8 53 Sy sbeaasis
LSYL’ g/.l‘]@ Bl uS/J”.i) oﬁu) Jde Bl oslaul Lv aliso
Jskiwea kmeans  Jhgy OISl 55 Lledd sbl Gy
(Wei, Zhao et al. 2019) "o s A4z S 5ISas a5l 4l U 55

Olers plobs 2, SLKs 3 Ming hao
sl s sad &1yl ulde L sla S5 ?l;" adews 94
s aMC‘J.i;IM| Gl g ﬁ)hﬂj 3 u;y; Nyt
Ol ) a5 edaobnl b jlas peled 1 g sla S5
ol St sl 5 lian Tk S 03 plesl b,
(Hao, Shi et al. 2019) sl o) o3laiul

\—)‘)Lbd Q‘j‘:’:": &L»L..l tf‘j) &‘)K&A 9 Wang
C‘W‘ 9 éj}jjﬁ)jﬁ 6“;}:3Jﬂ u“'L"‘"J’ b LS“’“\"L‘
Gl 5ol dles g 1 a5 g0l Glaw gas K5l g3l
Golrle s Sns sl kg 95585
el (S ged Colgsd ol 0l 03lituel anslidie i
oedle sduadls > 5o sla by 5 4Bl s
o >L>=3“ &Lé_: C)\j::.su PR 9 ol ealarul QL\,:..L_{ )‘JJ{
Sl pens bl s Ss, (Wang, Du et al. 2019) |
S 9 rjh...wa S r-T LgLA«_{wZ L}n’Lﬂ‘ﬁ o.,\..icjla.a
JZ‘)‘}AT )).E..MU JS:)}AI 6\.&0)‘: )‘ @MJ 6‘a.>‘.> oK.“sl:s:

3- Dempster-Shafer

oS et sbaankad b5 b sl glaankas slml Csly
Olpsa oSy o Sy 25 2 e sba o) 5o o5
3o @S B s plael gl bl oSG S
Slasgome Sopon oSn A 03 SR Ol
sphe 4 Sl o Lol getias K5 glasl
(Singh 1989, Hussain, Chen et al. 2013)

gl el e slagdnaies 1 pllS s s
Ghle 5 Lasl Ole g nledsbml @ 0B &S obs S5y
b el 5l AL aalllas 5) e gadlaie 53 5 g
i glold Cpeal 4 a5 L el Sls, 5
Ve Ol Kiass YU s S8 @y L sl
55 48 Wlos sad £yl 0 S5 palie elal |5 piliss
ol s 4y LaylS s e 4 sl

ool Sl plubis By, (5L 5 Zhan
Lol et s b oy glalisy slacose S5
L skl sl Goes Do sots b S5 sl 5l esliza
sddasl )l (a5 Lles sal Ow I o K85 @y
L Shs A58k dow ALKes 5 Zhan Lug
e sl S5 5 ol sdplil sliio )l & pon
S 305 e 5 Lledd 2l szl ol (slaosls 51 YL
Ol 6l Sleds ad aiE sbal )y sl
Sl oo Ol Sl edile sl ) 5l el
(Zhan and Gong 2019) | 0 o3\l Ol i Al W] &

ol £l s Ly hw g S ¢ s dlis 5
oSGl KeSS olen 4 kmeans (ghuad gt ol
sble Gy ol sl sad eslanad 3Lkl oy S|
b e Ol 8058 el oS p Jsm Sl
55 gl Kmeans (ghuad s 55y e 5 odd Ol
Cu Sl Gl Sy el sk eslitad oSy e
(Lv, Lin et al. 2019) a5 5 3 s |y S 55 o0 Jo o

Llad 5 ,Sst (..:J_)}ﬁ\ oa 5 Chen
s IS Glaasies 5l eslinal b Lol adl ge 5JUT ol

1- Over segmentation
2- Under segmentation




VY Ll AYY o)kl Ko 90 (am—) oldl i Oledbl Jbhagh - (oole dolilad
Scientific - Research Quarterly of Geographical Data (sepeHRr) Vo.31,No.121, Spring 2022 / OA

W,b\;u,wlwm;)yabg,u@d;‘&ﬁe
‘J’LIJJ-} o Cjb &)ﬁ‘ LSJJSJLSDLM: Ui’})
el 433 S 513 s 5550 ol Egy (s3lwesly

andllass o ailazo Y

S asgemme py SO e cpl s eslatad see el
et il 51 YeremT e s sl b Lol slaesls
Jl cjl.g})@.laﬁfﬁjw U'«" el Al Sed
j)‘ﬂ}ﬁa’; loss J?-‘UAVL_}JWJL’JA AT j\VQ'
el ol A ze Sl Vel LS L pss sl
Ll osls Jﬁ[&j\b)& DL ﬁjw

s B Y
LS:LWL*:’ )jk.wﬂ\.v A.SLEA L’ﬁ.‘ DL ol 4:‘_)‘ d::j) DL
j$|oM&bﬁj&&ﬁjﬂﬁj‘ﬁju |.,\.I.;|
ol 0l C|J>;:~e| L;J“'i) J-ijLﬂS R JA)" O
ﬂjt.a? .J)..idn dwsl>en RgAS 93 A aMC‘fr.Im|
ol obsl (golol gla s, Sl ealital b ang bl
Sl oS gl 4l e e ks
SoS slabr gadlie S5, p A il s L e
oA 3 3xh e plal gl e g BRI NS
e 00 i e e ol Dk il Sl gl
S35 Glad wools ClS g Ol gl U
jo.\.immﬁj ol bl""‘bduﬁ(’"‘ NERY LS[UMS}L:AJ.
ddo a2 ) e Do Sk A Gl
(Khanbani, Mohammadzadeh > ﬁ“"cf“ Jlsl ST J?;‘ 5%
Sl (glad oY ol s et al 2020)
IR WY JS‘JAMM‘_SV\.«JM:)} J:)) BE ov\..icjja.a
Bl oy gy Sl e 5 a2 5515 - LS

A 3 ey 5= Al o e a5 GBS
ol oslinal gla dd 5 wae 4SS slaaY slaws O3 S
Solom ol ol e ilisn (slaHllr s 55 0T
s SLaSl (lp sl x5 S Sl glaslae
AL obe a8 Ol &S WAk s s g 2SS
sl ol 5l el

i il gl Ol 6,550 balsy ks
o L sbal Bk Sl G b 2
g ool S Sl okl Lls YL S
SAd Aol S slanaiie Sy Ak e
Jdsa a5 b Ao el slaisby LSl
Gy 53 LOT Cagll 50 0 2 e Slabs,y ol
YW G S8 ol b jlas 5l ol s Ll
by onl o3 Ol e s sy Jb= e 5o
ol 03 JeSe e sbiss SkB e
BB A Sy gall =YL o8 g ce e Lol
Vo SlSe S8 ol b sl s i i 4
S 53 e b e Slaha, Gl 1l a5 Al
Pzl 55 Al e Coenl S eslizul Lo Sy
oA S SSE S, B L slal o b LS
) S LSy 5 s sla i) &S ool
WA I VN (ORI PR P VA B SR - VS E R PR P
Ol ts glolid | shiens g ler € AS o 4l 50
S s b b Sy B8 ks Lol
Sl Lo VU ol S S8 o, Ll
Al o el el )y S

i ol sy S ey 4 s ol 3
5 oSy A 5 (Silan DSl 55 s
Sty 5 IS Lkl dm gla g5 Ol 5 (5 S S,
wls Lol 5l ol =l plesl Colgs 5 4Bl 3
(Wu, Chen et al. 2019) (Saha, Bovolo et al. 2019) (Wei, Sl ol

Zhao et al. 2019) (Hao, Shi et al. 2019) (Wang, Du et al. 2019)

).) C_,\...A‘ ol mla.: JLJ‘ ‘J,:pu 4w ).} °"L‘jd‘j\)‘ ‘du.o



(A=) oldlas Oldbl Jbagh - ol dolilad

08/ .. oolaiwl LYl Ko SUSai @yad b pglad jl ooidw s ol i (o Lol

\v40 Jl .byfﬁ_,-.as (y;“’*' Jls .bxfﬁ_,@'(um (839,59 palas 2\5)@5
oo 3l el e gilephe ke OGSk
oslazul R gJJ}-j E IO “d‘fwév\auy

cad sl Ol poas 2 sl shieay S Lo dslial o o
L 4 Oy Sl O o 5 o B plesl
S T aaslsl 53 s Sl =V ple Dl e

RGN P W C}‘Jﬂ J;-‘JA )‘

S
el b auls 5 S ulde 53 1) 3505 pslas
laasss om 1y @olsbas 5 i anslie 5 osls Sl )3
SolwOlaan ol wdis Oleal 'p-::’L‘*-" sl
s Lol Silogr o o 5 S2as S feSy ol
Cou lp (U'Y Slesead do L;if“’}i-") 3 g

(Hussain, Chen et al. 2013) .Lwia\.:tfa uf“)"-’ﬂ.u:%i

R IO N P S J W B
SleMbl O b oS cl gaulp S A
23 o el Sl il mgbu s i
Sl ol ol 5 258 gl Ll e andllass; 5o Gl
Slp e S e 5 Gilwesl 4 lins glas 1S

ooldis 53 IS Lkul d I gauad g 3 3sd
Sl A 2S5l Sy olie 353 e o3linal 5]
el Dl pds sl oSy Olseas YU Olbl L
L Jle | b sl d o i VU slie 5 03 e
A ph e plald Dl la S Ol e

AL o baslial a Sle s LSy 53 Ol ols
Sk opl Gl oS @ Glaze S (6,8 e 3 &S
o e dhedi gl s Dl i W
el o eslizal GBS le bt oy b el Lo
wlo 5 A iy Sl 5l ST sl e s
el o eslinal Mg s Bl ey sl
Y o ol o b ollas odd S i, e sgie Jube
el o LS55 S (\Kv
slaesls 51 S5 sl Tl =Y Bl e =)
bl Y e Sy sl gl bl 5 630,5
—8 olel Gla s, sl eslial U ang OOl sl
SIS Glaal 1 =0 (g5 S (Sldh @ gy slat SIS
o gty 48U 5oy (510 abods Guad 2 5 bl o



VE N Sl A XY opled Y095 (amm) bl is Oledbl iagh - sole dolilad
Scientific - Research Quarterly of Geographical Data (sepeHRr) Vo.31,No.121, Spring 2022 / & +

r

&

Ao ol S ; eif ol pgeal
fl ! £’ J
I _ [
®
| wr e ot
} .  —
; e . F, ol pad
s SE L e ) b o [ et
o aets g il i
;i |
gl | | gl |
| |
®
L._,."_';.'_g ool gl Sl
.
el boaiela | gl sl
WYy letisd
b d
| .\_‘I.".fdlahl._ L [ H |
) )
e Ll e Syl gl gl

}

Al O R Aomy!

!

S ) T L e
= ks

L]
(VLo T T TR E]

e ~—
- -
~" Al 1 Lot sl
.\:: L= ’.E.- P ._.\1_‘_|_

e b el i —

- 5

T

[ e

| E—

PYPS HICH [ PR

$3lgd By s seie e Yo,

£3° S2509 Ry 3
N ={nijplzsisM1<j=< N}
L;L}.:UG.A 63‘5)‘5]:){.,47 QL:.A oslw &.93&1?—‘;3}«47 .,\.}ll;
Sy g sl (V) bt
DI* = |x¥ — X7 (V)elas
b osbal oo oSy O3 s 25 (20
23S 53 m e bge Sla Sy pled gl 050 4B S

gl 53 Bleys A8 e SaS sl S 5 5 JGT
bad Sl St oLl Con o gl S
Ll 1y 2l IS Ole Olis B oS sl
(Mitra, Murthy et al. 2002) XS &ow> 5
s Slagely it ) S b S S
2sbal Ol ik Ol poss Lo slal Ol Dl et &
Ll o 83505 bl Obe o3l (Sl AL
sl LS 55 ey Ol |, bkl ) gds b
Jsl 25,5
Ky={nplrsisM1<j<N}



(A=) obdl i Sledbl iags — ole dolilad

FY /o oolawl LYL SlKo ST @ yud b pglai 3 oaiow j U Ol i’ o1 Ll

Srs ol Koo Ol el Sl g 50
oo 30 55 Ade 5 celie sla Sy bl w3
s edse s Oy o .U)SJA Lﬁf}i-ﬁ ol el
°J"‘j‘CJ‘]“ V.'J.l)ﬂ‘ .Jj.:u V—:-\-M-ﬂ-.; oJ\.n..:.J;'J)LEJ 9 o.LJ:CJ)LEJ
ubJJ 6417-)«0 | Sl a.«\.ﬁ:‘Gb‘ OJW:»JC))UG.J Q)M‘d
PR e ¢L>u| OJ.:;..!&:))LE..’ Sy s j"’ g_,w.:L.a ‘_QLA;JU}
s

S s a4y el Lﬁfk)guaj\éu&})
S Gl sme Gla i) sl Syt
Sl S5 s i, 5 wrapper o oie
QLQLQW 9 LA;;}J»} UNLN‘]) aoals JLL:E 2 L;\:«.ﬂ
5 BN i, S 5L 5 s e oS
e Sy Ll e sl ea YL
univariate s multivariate gla _%g, 4 35 S
A S e, multivariate gla gy L sd M
JJJJJL;JL,:)Q&JMJ.:J:A{ASMQLS»LSJLJQLGW\
Dl S5 e i cpl o3 WOl 55 s e ge it
s S5 glaaal 5o sl Spn Olejon 5T
ol 4 S5 Lol

5 b Sns el Ol asugy (S oL
Glals BT 5 VU Saen U S5 slajls » Goi
w50 Olea b Lol Sl (gl some olasl 1 oils 3L
o> L}S/J“'ij LSLAJ‘JJ" |.,\,q‘ DL el o.)s.;'wji )l5<u
Loelash p glabnl s bl 5 oldd o o510
» vf\:.w‘,.a ):JUY 5 oekidds ol Sledbl (gl g
YL Lﬁ;’w«.& L L;L“be 9 c..l...i:rbu\ clacl Ji..v'b X3
sl Bl s v-ljfj }:_\lj Sda 5 el B
Lasls 0 Ol M pe 555 0 w S Sa W en
W g2 bS8 5 (S 0o b Glins 4 aines
Aol ol il eds LSS bl 5wl Sleibl
(Solorio- L o aslsl S5 g ol s sldad & Odew; U

Ferndndez, Carrasco-Ochoa et al. 2020)

Sy o 35 Silas s oy L5185 ol

Sl ik Sl s edle 8l sls S
oL pslal slp 1) oYU Sedbl (gl g o L
Sl (Bl Sledbl S o wal b Y Ly SIS
2rds 3 Sy G w58 ) e 5 B Db
Sl plolid 4 SLLE SS S daly cpl il e
oSl dlie b s S e - wlie clbacal s
Sl UL ka5 28 5 (g S Sl s eliy o
Lelig @b le Lol a3 S S0 gead 55 58 5
Sl e Sl Ly g S Ol o
SIS e 50 ciliee Sl 3 1y ol s &S
1 S G b gldad o8 il pi bz
Sl 03 Glo iy Ll ] A 4z b gl
2 Sl DLl 038 pasie sl Cili
s YF0 580 580 5 v Llss ol b e 4 S
23l ke s Culg s oS ol el s Bl
oAl Gl pde il 1S e bl ke
Glp il slacgr 55 (Slees 5 055 45,0 Olas
ST R 53 e Shs Aab e YEY oy
drlmn La S5 5SS a BV el 5 el s
(Tan, Zhang et al. 2019) 5 35 o

gla Sl 5l s K Olgea a8 Sy
S @28 el 4 L re oS cd il
2ol gl ARl 4 By cpl Ak e IS B gaels s
Oy gead dllde pl 5 a3l e DU L 8L
3 s a Shelipl gl 558 gl Shs Sl Jeol
(Tan, Zhang et al. 2019) > 3% dol>uo

S eslaial b avg SN glar Ol —Y-Y
@bl sl sy,

sl @L:.? BRI I WO RN Lo Lguj}u
@L:; Spduslael als Cel 5 Ll i, 30 O pss
Coenl Sl cnle la S5s Ol amdyy L o



VY Ll AYY o)kl Ko 90 (am—) oldl i Oledbl Jbhagh - (oole dolilad
Scientific - Research Quarterly of Geographical Data (sePeHRr) Vo.31,No.121, Spring 2022 / Y

Xp.3

@ = arccos -
O 3¢ 5 Sz ke edas Ol P Laly; ol )

Sl mis il byt S ool
Sla oSy S Sl IS cpl s (55,5 gld 53 Sl ks
JCUURS KRS G TP IR P
53 03,8 i la JoSy 5 Lol L3 (g S Slate
Olbe ol 53 ls 13 Sl T 51 5558 (gladols
L Ses P pslie cl (Sen Sluis Sl il ¢l
Dl gla LSy ol Ko Al axdls (5 Sins
Slimer Sl s OIS Sl ols oSy Bw s et
(Solano- 5,55 41 3 a5 3550 alies pl LU 4SS Ly

.Correa, Bovolo et al. 2019) (Wu, Chen et al. 2019)

sl ol ki (g lIE Gkl A —0-Y

ol S r*“*‘-’ sobea sl a0
o osea LOT Gl 5 03 S8 s e oSy
Skl s S el Y Dl i bl o
RPRPEH]

O e 3l S sl gl ekl s 3,
O35 Ol s & & el (g li8akul am gla by,
sl a3 S50 3 @j))ﬁé}ﬁm.dﬁjﬁ&ﬁjé‘}boblt’:
Dshee oS s 5l gl gl alul ae o, S
oslital a4l syl LS e esliad Sl dm p e e
Ll oS bl 05500 ey She sl g5 )
q 51 lis de (g liS ekl as peladl o (gtvankss (gl
Gl dom gl ol Y e B 5 s 5wl
gl SIS ghouwnd |y dius glad b 5ps Ol
Lo Skl u sk | Bk O e sl us
e QLa Sl s bl Sy (6l
&S

S2(T) = wy(TY » 67(TY + @, (T) = 51(T)

(V)|

cals g Seslul glajlas 51 S :g;<:"“'.’rh S
a5 (V) alaly b ollas 5 Al oy 5 x Sl 53

1> g oo
cov(x, v)

_pl:.'n'._".’} P , . m
var(x) x var(y] (V)akasl

bS5 bl eSOl i 5 4 cov y var &S
e P C O U R EE PUNPRS Wt SR (P
w\ﬂ_&,ﬁjw\p MLM‘jw‘ﬁ\jw‘

.&:/-«-N‘\_U\JFO.:'.‘LSJ-LG Y
STy Ak o & S35 el s B ST A
il SIS msp Al W ST e St S
(Solorio-Ferndndez, JJS JL?’:" JJLQS [)\‘55‘5«.? Lt )

.Carrasco-Ochoa et al. 2020)

n
H(x) = - ) p(x,) x logp(x.)
(el

S35 S 4wy pslal SIS £
bl gl 3 sdaolbiml Ol sl
Lol @ ol id holed ClllB Al ke S50
sbas GOl L L e enls i (g5 S Sl
S mi S eddslml alie dy (sl 4 BV
Al B e a S A Wl Sl
seb an S Lo 5s calises slal 5 Ll e alis gl
Sl edza § b s gdean glad dlie cpl s
o283 0L DLD2D3 5 & ) el pslas S
(5058 Laly)) 25 ol sl eslial b g5 S Slazs

(Solano-Correa, Bovolo et al. 2019) > j...I: = J,.alp-

p = |.:n":'l + X5+ Xp -
2 e D.z (£

-l.n -
g = aritan—

. (0) ksl
Xpa



(A=) obdl i Sledbl iags — ole dolilad

SY /... oolisianl b YU S5l5C0 CKUST @y0B b 9 glad 31 oot yUsi ol yunis' 3 Lolics

Co Joder 5o Cu Aol e o(:z3>6~,u) S e
ool 3 Jﬁfd‘ O3 glaeds o ool Jsd Olgpe
Ssh g0 lea.a ol o taS L gl il (ol
oS s e a8 B s Slaslowe Olaj sdme
DL el ez S e 51 e alds (gduad o

(Zhou, Xu et al. 2016)

SsS b Balai ooy Ay, VY

b psas luaskd O Sol dolal o,y alies
Fr S ol S B GVl &) s
Al e baad o o Sl gl 5 ol WS
kol suankad e OS5l dolal o,y 5 0
el 03 el 803 oy Jlai] 03 305 Sl alis
Gliansd oy (6l S 35 5 R psgie 3l )
B0 foeme D250 deS Dla 5 250 0 elitul s
3 sts 4 Ody Gl b 5 S S5
Gl s 05 2 e ey Jleil AL o (guankad
il s (V) il b

plBla) x p(A)
P
b s sland sdasoliin s {A= A LA L 0T 5 oS
A Sl .ol ol (gole p(B) akayly ol s AL e
L3l G 5 b (551§ semme 03500 £0S 4y B S
Epecrral b ib gaome 3550 ool s Jlaz|

S5 L NS SSA @8 Eopapar b S5 S35 s
(Wei, 3 35 g0 dslima (VY) adal ) b Gillae (G 8 9 a0

plalg)

(V) )adasl

Zhao et al. 2019)

Espac:rn![IJ‘} = _‘rﬂg [p{}'}l‘q;}j
AY)adal

(A)adayl

T-1
Lu,:.{'ﬂ - Z plil
=1

wy (T) = iy{i;
=T

8p (T = wy (T = awy (T [ (TY — py (T7]
(Y )akasl
VNJ,SL, L dsbee IS J0s bl L;)'LWM
5V okl se il S e Lol D35l
A lall ds S a5 S Jasess & 5 A
Vx| godasolis wy (T s awg(T) 5,2 a3 S

(4) k|

e g Sl As e ekasilid T da oIS
a1l sl 53 s ke 5 aslls siasOlas
U odadlasl 1 slie (o) 5 sl i 53 (g 1A wleul
s s 1 en,S i bl (5l slazel bl L

(Rosin 2002) > g5 (3> 4 b

o il s gid g, Y
s 93 4 Sl aldo gauad 61.&(.:1)}.{”
By e Y s ol 315 ol 40 VU 51 sl S
.J\JJA;JL;O o.«\.:.au ommﬂmﬁjomw 6“&’)}@“\5
LS oo SBa o st adp 0 L et Gla )

s e LSS glddlos

o mers Sl dede unad e wn, S
JolS s =Y dlg g =Y 05,5 0 8 315 6, S 65100
LS ealaal Lhuf- O Lsﬂfajbﬁ LS\J" .X;-b .U_}:..:: )\
padie edol Glaas o J S5 sthad oS
Lo et LS s 4 5 s a0 A5 53
Glae Sl Saoe i A1y Il 51 ealaza
:("'."Jbﬁ).

- 2l (-1 bE pled Ole ol el -



VY Ll AYY o)kl Ko 90 (am—) oldl i Oledbl Jbhagh - (oole dolilad
Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.31,No.121, Spring 2022 / #

Cod laesls IS slaws 55 4 MIN gla by S

1y ge 118 510 Laly, b Gillas

TF
false alarm = N (V0)la,
_ FT

missed alarm = M (Ve
TT

change accuracy = - (V) abasl

FF

unchange accuracy = "] Al
TT +FF

overall accuracy = ——
M+ N (V4 alasl

Gy ) 2 SNes gb35) 5 golwenly—t

o3l °L<L Shsaley p-:i))ﬁ‘ S ez o s
U islas sl s ol s oslanal ¥ iy 53 0l 5 ae
JoeSs /Y Jsles RMSE blis J 25 b Yo 5l sslicu
Gills (BL 5 (Ab Gla S5 e Kl Glae oa
b s Sl o 3l 0l ] Sl Y2Y o
3 33 A 3 eddpl Fal Sy a b blae ol
o SN slad T-F o b 5 s oo dnls
s ﬁ*—:r—“ oo bl Jdos sla i 5l eslinal b
o s Al Cand YK sl b pllas s 5T Lo
ol ot sl =

Lol Sy 3l edd sbml Ol sl s
Yol L Gl (oslse ad 55,0 Y Sledbl (gl g
saia 5 edd SSE SIS £y oy il
b ms el o3 bagye s baad (VL bbbl sl e
Sledbl (S5 Yo Sl (sl yme sl ok e
Aoba =i e ien i aal o350 sl |
b e S gn S slad 4 eddslml Y
(1Y 45 L gillas)

Aj o380 Gl Jaxst o4 ey ol o o5

Esﬂnzr:a![:-"'-',l} — Z ﬁfl — ﬁfH_- — Hrq
wEN,
(1F)akad,

djﬁ J:"")Li |3 9 J,Sj)s LSL:.SJ CU 6 NY &h}b B
(0) ety U lae ol (5551 8 5l o b Soloan

(Wei, Zhao et al. 2019) S5l &

E= E:‘_I::'-E‘l..‘-!‘-"-:f! + Esp:ﬂ-‘u-‘ (V¢ )akasl,
By gl -A-Y
Ll i e O S i bl
S ophe e Sl Gl s b
S 0T el 5 SOlwlos ) glaeas iliies gla s,
Sl ol
Sl sy s ) 6upxﬂ Shae Sl G ol s
Sl pds Olgsar olzile & S b WS
ple sla oSy sl oLzl 6u¢)v\ WLlodd slulis
Hlods pleld Sl olgsa dladle &S Sl
NS s e S gla LSy S sl (IS B
Sl Sy 3l ol is s Ll plulis sy
(DS pde I35 5 diledd Al g yza & S iS
el gepnn S Sk el b fuSy sl
Coel ol oslitel (galgin s, shud (Lledd

(Khanbani, Mohammadzadeh et al. 2020)

el Al ) Jgar

9 ped | sbeSy | pe sl Sy
Cod gl Ol s Ol i
ek (sla Sy TT TF
Ol pns pe s },,Sw FT FF




(A=) obdl i Sledbl iags — ole dolilad

FO/ ... oolamwl LYU S0 ST @ yud b pglai 5 oaiow U Of pundi' o1 Ll

Sole 5 ALS i e G- gl NDVI Sube
£l Ll ol oslitul e Cunds g ¢l al
s e LS ) ol Dl ks LB s A () e
SVl Dl ess e 2 53 a2 xS L
Llos g ailave 3 wle 325 5 ALS iig of Lle
RGPS W S o

g 3B aa @oleiy s S8 e LT L
Sy b 8 L el pasein ganl s adbn oluls
s rmen 5 3l s (©) 5 (W) 00,5 s
o ebns 0o 5 wle s s adke Sioy
gy Shas (05 2Ll psheas sl el als QLIS
23a Vlgea JuSMN W L poe) Como 525
el ol eslizul e jnS

G edd el Ll Vsl 5 a5 shiles
Ol asllassygo adlee 55 1AY/OTN IS s (gslgliny
3> 5 o AV Ol as Ll S8y Ll el
Dl Loy s 0 LA T L )5 AT/VY c)\jxsu“rv\.c
SWERTSVRAYA L Pt SYCHRS I NR-PCH PPN WYY BN
ol sy OLES

oS Galgning B, lamlin b3l sl
ool n el 4 S5 aslie 3550 Sl ls T
Sro gl Cand p came b Sy e
3heslatad b e 5 0 355 ol s 5L V;i)jijl 53
sloul Ol i 4 gl U1 5 anlie s g IS slklas
Ydsdr 5 (cwnd 06,5 5 a5 shilea .l ol
Sl o b anslas 5o gy cpl ceddesls ol
534S ol enls Ol 1y aladl Sl is Gble Al
slzesls les SO 8 55 LOT 51 pladd sas IS5
B M TP PRCH JW Iy N AP RCH AL T MO
4SSl sl ho ) AV/YE 5 OV/AN 5 S Ol s
S e sslgdn by 2 L @l cnl samlis
s e 0Ly oolgly sy

Yol s wil il Ol sl ml
s bl sl el ol (e o a3
ol Glase 5 bad dee ol Gy s @
53 ke (olee Ol VU Sl 2S5 ed Gl
T sadlie oo e Gl e 5o el el syl adles
Silwesly sesl Sldde 53 IS Wkl U (555 slas
, ol 0 LS

Ll s ol Ol aid Sl ladsl s
Ol g 2 ol sl el esls OLES () a3
l{ASYl{éAQ‘M—JJ\chJ;{MCEJMQ
S Jasgie o Sl ks el ol 03ls OLES 555 ey
Sy b 5o Slens Ok sl 5 S ol SO L
Sle 53 Suad 2 52 el ol sl oS o
Gle] A oy 2SSl Somb slie sl g IS Gl a
bl Ol i pde sl oSy Olseas YU Oliabl L
ol b alial s o nie VL olie 5 Aisd s
e sl e gLl i sl oSy Ol geas oYL
534S e il A e e oSy 3 Olgabl
i ek onl G leSy & Glate S (6,5 ranad
e oS e a2
g el 0 o3lizael 35S 5l dalai 6 s Lol
LS5 LS slas 4 el CIK gang S
Sk A Gl e ddiends OLSG sl b Sl gae 05t
e S e S SIS =BT - I¥
Dy o Jlas!

Loyl 3 LS 5h e sliad 2 5l ol mls
a0 3l e 5 Sl sl sl il (O) Cand
sl iluplie jshug GBSl dolal o,
5 s il dlde guuas s s Sl Jel
G~ 6)[...«(,.&'“ GaomD 35l e oslatal g Bl
0313 hled () Coamd 865 55 B Sl igs 5l
£, s olg Ol Al > B el o
5 AT g e s el st esls Jaalas (5) Cd



Vo Ll AYY o)l FYo 90 (am—) oWl 2> Sledbl 9 — (sole dollad
Scientific - Research Quarterly of Geographical Data (sePeHRr) Vo.31,No.121, Spring 2022 / $ ¢

=

I

oy
YL S (gl g b sdd bl S| gead daw 5<3) ol (c)} (&) 5 (AN ¥, K
b Wi () -5 adlse (o) (g9 S Ol 4 hids 55 plad e



(A=) oldlas Oldbl Jbagh - ol dolilad
FY /. oolawl LYL S0 ST @ yud b pglai 3 oaiow U Of i’ o1 Ll

[3)

SS9 » S dde guuad > g S (O) —tl:.&«djp 653)}.';:‘“\:2"’3" BN el g 5 (A 46,5

NDVI qlo Kubs 5 5ai(e) = alg Ol juds 3 gead (3) — BoS )b Jdolias Oldw 29 5 (C_ ohd S gy g gead

=% Ol,za'u‘&.f.ﬁ(c)—égb Sbe 1 geai (5) — Conl sdddlesl U1 (59, 2 NDVI Swle &S 51,05 3 gead () -
sl Subo Jles! 51



VEN Sl AT oyl ¥V 093 (wmnm) bl i Oledbl iags - ole anlilad
Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.31,No.121, Spring 2022 / $A

(=)

'l;:l
—6D%jjJ&L€5Q|Jx§J‘\&B(C)—CJQOLO}J;}»AS(%J)—J}‘bb}ﬁ}éﬁ’(‘—ﬁ‘):ow&
Ol s 56T Bgy ol Ol i 43 ()

< gl A @l Yo

&h})‘ JJ"A U:'JJ Q‘M r” U_«jé Q'M ab 515 C_J: GL;:«:‘ Jl.L.’:.a 4.5)&“.«.«!}5‘ J‘-\-:.b
ol &Il iy, VV/AY AN 4y/01 AR A
CH WS S NS P AQ/YE 0Y/4A AV A oY

S ool ub{u‘ JJ)‘J &YL’ L;LP')U&‘ ‘_Q‘j:m S ol
VU Sl glyme b sla S35 5l ol G
lad Lot sloul Ol ad Jowe O3 500 plete ) slate
Al Slabee gl Olgew g5 5 Sluls
35 6l Ol s 2l sbel i 4Ll 0l 4B S
RGO B W rbu‘ ngjs o.';L.wbv.a wlad g9, » J:JL’T
ol Jlasl sl (golhie 53 (g liS Wkl w2,

S 42w =0
okl ol ol glulls gy dle cpl s
oyldie 53 gl wlinlus 2 Gl bl s
GSOOH NS W ) O | S S VN SV - Y e S S I
sodls sl oS el jllal gla hsy b oaslds o
53 3 5L el gesls @y gyl dten 35 0]
Loslas Sl G 5 8L ab gl Sy b, ol
Loy ol opl &8 358 0l Al VU SIS SSE 2,8
Vo SIS S8 L sl 53 b Siles Sl



(A=) obdl i Sledbl iags — ole dolilad

£/ . ooliswl LYL Sl SUS @ Hyud b gl jl suniiw yUss Ol i o bl

(2020). “Unsupervised change detection of remotely
sensed images from rural areas based on using the hybrid
of improved Thresholding techniques and particle swarm
optimization.” Earth Science Informatics: 1-14.

6- Lu, D., P. Mausel, E. Brondizio and E. Moran (2004).
“Change detection techniques.” International journal of
remote sensing 25(12): 2365-2401.

7- Lv, Z., T. Liu, C. Shi, J. A. Benediktsson and H. Du
(2019). “Novel land cover change detection method
based on K-means clustering and adaptive majority
voting using bitemporal remote sensing images.” IEEE
Access 7: 34425-34437.

8- Mitra, P., C. Murthy and S. K. Pal (2002).
“Unsupervised feature selection using feature similarity.”
IEEE transactions on pattern analysis and machine
intelligence 24(3): 301-312.

9- Rensink, R. A. (2002). “Change detection.” Annual
review of psychology 53(1): 245-277.

10- Rosin, P. L. (2002). “Thresholding for change
detection.” Computer vision and image understanding 86
11- Saha, S., F. Bovolo and L. Bruzzone (2019).
“Unsupervised deep change vector analysis for multiple-
change detection in VHR images.” IEEE Transactions on
Geoscience and Remote Sensing 57(6): 3677-3693.

12- Singh, A. (1989). “Review article digital change
detection techniques using remotely-sensed data.”
International journal of remote sensing 10(6): 989-1003.
13- Solano-Correa, Y. T., F. Bovolo and L. Bruzzone
(2019). “An approach to multiple change detection in
VHR optical images based on iterative clustering and
adaptive thresholding.” IEEE Geoscience and Remote
Sensing Letters 16(8): 1334-1338.

14- Solorio-Fernandez, S., J. A. Carrasco-Ochoa and J.
F. Martinez-Trinidad (2020). “A review of unsupervised
feature selection methods.” Artificial Intelligence Review
53(2): 907-948.

15- Tan, K., Y. Zhang, X. Wang and Y. Chen (2019).
“Object-based change detection using multiple classifiers
and multi-scale uncertainty analysis.” Remote Sensing
11(3): 359.

16- Wang, X., P. Du, S. Liu, Y. Meng and C. Lin (2019).
Unsupervised Change Detection in VHR Images Based

5SS (6 wlialas 31 b aslie 5 cpl o3 ool
S Ao e 5 alad Dl pde lis Ol ey
3l Sl e Olssa 585 sebulis
S S bl Gl e Ak e 435 b
S LS E mhn J sy Sembie S s
oslind 5l alade oduadsr s, 5l skt cple
S she gl oSy IS Cand cpl 53 ol sl
o3lital b ol ilophine S s 5 48 5 13 )
s a alS s s ale LT 5 GBSl Ol Sl
plal S8 oy oty Sk S S e s Bl e
s = Ol 3 gl xelyl sl dlie cpl gy ol el
Cows 3l olxdl gl jliia = S cds — ol oS ole
Como aldi b oolgly o) s oLl ) skie 4 4,
5 Slale pos sk 4 el sl ool s
Slyeas s 5T iy b oolein B amelis
el ol ealizal ol sl S slas sy

e ok €] iy, LS gediasili

REA PN ple
1- Asokan, A. and J. Anitha (2019). “Change detection
techniques for remote sensing applications: a survey.”
Earth Science Informatics 12(2): 143-160.
2- Hao, M., W. Shi, Y. Ye, H. Zhang and K. Deng (2019).
“A novel change detection approach for VHR remote
sensing images by integrating multi-scale features.”
International Journal of Remote Sensing 40(13): 4910-
4933.
3- Hussain, M., D. Chen, A. Cheng, H. Wei and D.
Stanley (2013). “Change detection from remotely sensed
images: From pixel-based to object-based approaches.”
ISPRS Journal of photogrammetry and remote sensing
80: 91-106.
4- Khanbani, S., A. Mohammadzadeh and M. Janalipour
(2020). “A novel unsupervised change detection method
from remotely sensed imagery based on an improved
thresholding algorithm.” Applied Geomatics: 1-17.
5- Khanbani, S., A. Mohammadzadeh and M. Janalipour



VY Ll AYY o)kl Ko 90 (am—) oldl i Oledbl Jbhagh - (oole dolilad
Scientific - Research Quarterly of Geographical Data (seperr) Vo.31,N0.121, Spring 2022 / Y «

on Morphological Profiles and Automated Training
Sample Extraction. 2019 10th International Workshop on
the Analysis of Multitemporal Remote Sensing Images
(MultiTemp), IEEE.

17- Wei, C., P. Zhao, X. Li, Y. Wang and F. Liu (2019).
“Unsupervised change detection of VHR remote sensing
images based on multi-resolution Markov Random Field
in wavelet domain.” International Journal of Remote
Sensing 40(20): 7750-7766.

18- Wu, C., H. Chen, B. Do and L. Zhang (2019).
“Unsupervised Change Detection in Multi-temporal
VHR Images Based on Deep Kernel PCA Convolutional
Mapping Network.” arXiv preprint arXiv:1912.08628.
19- Zhan, T. and M. Gong (2019). A Hybrid Change
Detection Method using Deep Feature Representations
for VHR Images. 2019 10th International Workshop on
the Analysis of Multitemporal Remote Sensing Images
(MultiTemp), IEEE.

20- Zhou, S., Z. Xu and F. Liu (2016). “Method for
determining the optimal number of clusters based
on agglomerative hierarchical clustering.” IEEE
Transactions on Neural Networks and learning systems
28(12): 3007-3017.



