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® Fuzzy c-means
1% Genetic algorithm
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! Training samples

2 “From to” change map

® Radiometric normalization

* Difference image

% Binary

® Celik

" Principal component analysis
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! Segmentation

2 Bazi

® Multiresolution segmentation

* Down sampling

% Undecimated Discrete Wavelet Transformation
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! Discrete Wavelet Transformation
Z Active Contour model
® Gustafson kesel clustering
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! Resampling

2 Low frequency filter

® High frequency filter

4 Wavelet Coefficients

% Inverse Discrete wavelet transform
® Gustafson kesel clustering


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

o3l jaiz juglad jl ool yuds oo cjlis 6 jlw ST

&3le 340> o3 j5 o «(5oqdio (o )T

ol m N Fusion Ruley
»
High frequency f
DT .
Xa DWT K feature !
LH HH
LL HL
IDWT9 Fusion Image
IL HL LH HH
Xi. |-DWTH nd | Low frequency A
v feature
LH HH »
-Fusion Rule=

DWT o 5l oolisw! b B! pglai gubli A5 gyt ¥ &

s (19l oyl LSy polie (ke e
aS ol p3Y (Jow 55l Bl By 3l am el Q
=t S5 > adolas g oud A ieS atolee o)
SilwainsS € st Linles g V8] wlcwsa
e g 505 5l Jo—e ol =1
Sinles 5l mohw (dol son! 0gd o eolaiul
§ aile S bl ek ol S L e o
C e U ahaii o i il alols Sily a5 cul
oilaloa ygai S @ el (ol o 9 Sb e
O oSy 2 jlaie a8 ol (Lol g L
aBloe € (ool Sy ol alols o alisS L
00) atal, &0y C(t) s 31,500
Dav-] s o Gy yms

(10) alal,
(x,y) isin 02,

d(t,x,y)=0 (x,y)ison C
¢(t,x,y) >0 (x,y) isin 0,

talosd o JuSey Cpabye P(LX,Y) S 5,5 bay
UL.U . .... ‘ﬁj—@)éc . . 4_".‘. .
b (5,955 bl - Chan-Vese Jow 35,50 &b
Hya, oal 8 js—iemlss sl sl—wa

DA DT o eslinl Tleysn &b

¢(t,x,y) <0

2 Zero level set
% Dirac function
4 Heaviside function

Pv

5 0395 g=dly ad slils (2 )lse Wosls I (g5l 5o
RSl o)l ml 48 slaatiin (St
Pl S Ol s Sald wled (0 SIS
Lagl (ol sla by poolie (09 (Sen g alise
il ol gl il g plulid gz aBb s
sl azlge JSie b 5 03905 55005z Lo 4 slo Joto
b 4l alys 51 Joms sl Jdo ol 4
Yool Jiw 53 g s ol b oSl -k
X:Q— Rr;fl Dela o8 50
9 Q1 eNer 4>l g0 Jolis a5 coul WS i
p,o3dl 5l Bae = Q3 UQy a5 5 sbay ! Q

e algn aS Sl (S (59,5 oy o9 s ol

B S S Qg 5 By 4l g0 a1y S5

Al olse sty V) alal 51 g 5 ol (553
DAy
(OF) aba,

E(C,c1,00) = M Jo (X = c1)? dxdy

+42 fQZ(X — ¢;)? dxdy + u(Length(C))

5ol yolindy oA la il ((VF) alal, o

-Qz 591 u,—"‘j—’ )_" . Lus o > 5 035 K
o 9 u_:lJ )—o.A‘)l_' U (p—oren Aoloads u>_>).u

! Chan and Vese


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

H"ﬁ;Jle._l.l:uu.'z'JleA.fb.[n?.'l#dhu

(15 b,

E(p,c,c2) = J-(/11(X —)*(1 = H(px, ) +A,(X — Cz)zH(Cb(x» )’)) + ud(p(x, y)||7H(¢(x,y))|)
Q

AY) adolas 31 a5 551, 3Y- Jol alolas 28,5 (a5 o L B 0,8 aeS Boa (V) alal, 4 a g L
IVA e @l sgs e aieS (65,50 @b oo consay ol ol s aib oo @ 4 s E(9, €4, €5)
8¢ . (Vb
= 0:() [udiv (T5) = X y) = e)? + (X (@y) — )] (V)
g OV DY i a4y pgal ol pgd dcgemms 5l ot =l gl el y S b el
S S8 & ya8 anil o JauSy Aol DA Al Wi cavsas (VA) ala,
Sz oS ‘3“‘““["(5—‘“ = 93 993> pglal Pl = pn — Atg_:;((bn_l; a™e™) (A alal,
S o pgal 59 Lo buSey ol il luss
" 5S35 s, | 5 | o t- 4SS conl Sluy als o [ SLo At aS 5 9bay
MG (6,18 e dus SlSe LS 8 o, (F) S aS o pin |, @ ol Ol s
(sleiing by, Sl (S ol s Gl | Ol b Bl (svie 5 & & b5

9 29— 90 (S y—ar pwdi ol wly a0 a i85
N RS SO DA S B S O P U TR A

Fpae 5 S G 4 bgyye bjgel slaosls L
Sy e 3 2] ST 505 ol @ s b oS
Wl yslar pg-al g Sl ops ele Lawss
Silwoslay S 53 (pred Sl 0035 A
63w IS8T g lareds by, o 5 (s3leidun Gbs)

SAR 5lar cacis Sledbl 5l ol s oo Uas (G 515 ot Jow adgl (omio oo+ F S
ey 0z poal dcgasme 50 (B) Ui .o solazul &0 b bl adgl (oo (o P(X, V) &b (oo
a3 oo 5Lii ], byl 4 by e a0 42 g SAR Nl s, 50 b(x,y)

O i 530 55T 2l 351 5l Lo —F—Y o3liiwl 3,90 glrosls acgazo —B-Y
5 Jeol> bl S ) S i ol e Jolis 3—ios ol j0 colatwl 050 (sloosls acgasa
lsxs A Sy oo i, ojlwylSa] T 4xly0 I SAR ailjuiz gl degaze 9
Lilia oS ipae sloJusSe) (FA) olasl lasa Jol e pgmas 0l o 03 VY adlaie )0 &dlg
& (asloans 8 ool s sla Sy olgreay pso ol ne=ad 9 Vo)) Jlw Yo Voas by e

M)QMQMO(SA UMJLQJ PFA l;‘) ow‘ )‘M TerraSAR- oW )‘ AR JL...J <? VO LY ,bj.').n

Lg o3, S5 & ysmdny sl ol el X

9 Q; ‘(é Q g_)l >

2 Google Earth
% False Alarm ! Single Look

PA


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

o3l jaiz juglad jl ool yuds oo cjlis 6 jlw ST

&3le 340> o3 j5 o «(5oqdio (o )T

ol ’Q)Lw 6}@)&01 ‘Séw « uﬂj) -y
S

st o=l sl solerian () Sl () S5
3 eoleiin By, (IS ol Bildas s o lis
.‘oj_jf SAR ).79_‘:3 9o J.nl_w a_ S L _aocsls
2S5 b Gl S pgo al>ye 50 055 (o0 )l 3
Syl Dbl g Lol o (Sodls 68, jslaion 5
..)Q)_?Lrn JLA.C‘ L&:Q] Eg— S9y — KPCA
)L 5 Sl Cos S glay 3l
Pl 4> 0 50 39d oo 0dos DWT (g, 4y
WDl gdgd A i o Jgi jg laiea
bwg Jlad  ovie Jome glym adsl i o]
Sl ys 9 998 9 GKC (gunabo> )
sleslaiwl Loy Jlad e Jos 5l ool —ul Ly
a OS] pygal oadcay o oo 3l adgl e

GKC go—a 9> alcol 5l 5 b )l jo
oaii )l (5l sl cgzr jo Jlab (pxie Jos by
sl caBoslai ol Sl s a i o dgy g Ol s
L OKC (a5 4ol 45 el 4y 3
5 il a5 3blis 4y 0,3l 45 g0 b ol adgs olaws
(@) 4l (—immie plo—ica 5)lo 4L i

IV ] sgi o oolanl

®o(x,y) = —4€(0.5 — By) (V) alal,

Gl cal gouuS o lade S € (398 alaly o
B Caid e, al Sl eolaiul) a0 &b

9ot b b g abb oo (pg—w o 42
I T gt oo iy pms (V) alal

ool oo Cawdas Pry = (FA/N;y) X 100%  akl, 5
23 00,55 yusd Lo JuSoy Slaas Sl Ny a5 5 9k
(MA) 'Llas o ol oo a > o 42
Oly—edny blean, 4, nss gla Sy olo)
s ool (Wloags 5 Bl ek pe (gl Ly

a L,fl) )’I 9 99 s » ol e

ol e Ewday Pyy = (MA/Ny) X 100%
5 a8l yesd slo JuSoy olans Sl N a5 (5 ysboay
U olass) (OF) U5 sl ol o g o 4k
3 (aSloa s P X EWE S Llea, as b sy
Wil 2bJeSs ggeme Slo s opl i
dd o Gimled Pop L1 S slhas &5 asloadionls

g g s s ol 5,0 4 5 A S

Pya = (FA+ MA/Ny + N1) X 100% L, ;|

Al oo oy

¥ a

ovizww 31 SAR polad 31 Jol acgomo 1 & S
Y95 ¥ (A & bos wo odliswl 3590 TEFTaSAR-X
&2 0 4 (7 YN Jlw (010 (0 Yo Jlw
TerraSAR-X suszuww jI SAR yglai 3l p90 acgoxe
010 (0 YN Jlo Y92 V (0 4 bgpo ool 3590
&5 o & (9. ¥YIY Jlw

! Miss Alarm
2 Overall Error


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

0O=- cu> 5z ;0 SAR dlojuiz sloylgale glas
S S gls ul0=Ywf 0=y O=m/f
Sl s gl Sl 5 olide sl @ cnlple
A2 oo lid 1) Gadzs cpl o eulds Jles!l il ST
Sl 5 b g ploo (Kialy 0925 (el ey
555 L Legl ggome 59y 52 KPCA (has g
Jos Jol sadlge 5 000,5 Jlael SC3lj0lsS e
g dlgs ado e 0y poal pe canled oy
(oolpiion gy 40 (3iod ol Ho a0 5 Ol
YL ol ], K-Means gaudigs 0 bades olow
e ok Jae o ol )Ly ol ansls s
0=V0 @= /0 A= /0 L pln [Y-] Gbios 4y axgi b
S5 iyl pedass po s 8 eplas p=e /- ¥
GoudbgS 5l eoalwsdn adgl e yled a5
S S5 oy 3l ol mls e85 15 o)l
SAR (5599 rsl—ai 3l Jgl aegorme l— 1,
.\.:‘o\.\*.;dj‘)‘ (A) Jiw 29 (\) Jj.\? o

a_cgozo 3l ool wl Lo (V) Joo=> Lo sl laso
g Lz Jlace &5 o JS sl 7,5 SAR sl slaools
ol a8l alS 5l S Zakaw 1SS il58l b ol
Ayl (gie Sl in s 1S5 Gl b i 5o
el o eul ool e i (6 S sl
sl o VNV S gl &5 L T=5 51 Jol>
Ol s 0ais s )L (65w, KoT jo cBs oy yides
Dby dg Gliee Gl ol 1S5 IBIL )
e e 2l e g wboe el polad o
3ol lss 0gd oo |Son 48l s 3blis 550

o

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

H"ﬁiJle..l.\:l.lu.'z'lelAﬂ.[n?.'uvdlm

o e e e e e

L g el
KPCA ;i aolizd

\
[ [ S gt g ]@:
I
1
I
I [ ol B g ] [ e T ] I
| ot coai b e 51 |
1
I
i [ DWT g, 4 s }
\

4 Y
P PO P E et [y 1

,f [ [}
' I
: L4yl gioxin ddgs 1
I Jlad | ixcin | e vl Ay 3l alatul 1
1 GKC 1
\ ]
N e e e e e -

Sl )T g ol gy S0 1 F S
[CAJUUES RV TCIRN 12
(V+) aka,

0, x| > ¢
6:.(x) = { 1 X

O Lprm@l e

S aS aib s (9990 pg—al S By o pizren

By = R, = b, (YY) adal,

._\_,J}_s g,a_e) )Q 4)[.»_~J"|.\> LS_t bo Nl_; 4—,4-5‘) )J

Db oo By (0999 pgal

Sy g b -F

eimen g Lo el )b p a5 8590 50 i Su ol jo

o}...,u’_a u?u o..\.n]wd:b GL..A ‘511-5))|

W ol )l pudais —V-F

sl S sle, s Sl ol 8L sla S
O3, JUK lilan 9 S=F wlide sl b


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

o3l jaiz juglad jl ool yuds oo cjlis 6 jlw ST

&3le 340> o3 j5 o «(5oqdio (o )T

iloadosls oyl pslas 5l pgd dcgommo gl m |, i [T pwy
(Q) J&w )9 X 00)51 (Y) J9A> B SAR 59959

n x 3x
a-0 = M 0=

S=1 /Aﬂl XYYy Ay f\\
| /‘: | h\ /." . '\'

S=2 /‘ :ﬁﬁm ,_./~ o '/\‘/‘4,\‘.' . 4

$=3 | 5 RIS

1 '_.-'.| \/
1) YYYYV

S=4

9 o )

=¥ (o T=¥ (0 t=Y (Z =V (G T=+ (A palyly oyl & Jed o Jow 1,55 0 A Sl
SAR Jgl osls asgozo gl t=0 (g

el


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

H"ﬁiJle..l.\:l..lu.'z'lelAﬂJ.[n?.'uvdlm

31 ooliiasl b o U1 S5 55 (soliinduns 559 51 00liiasl b &l pand ookt U5 (g jas BT o, Shos 11 Jgior
SAR &loj sz yiglai Jol acgoe

s atagy | obailaiagy | J5 sl gy
S olaws

Sy Pry JuuSsy Pyy Sy Pog
(T=0) avs " V.¥s YF) AYY Y VO
(T=1) ) ¥ YY BAYS YO F FVEF YrY
(T=2) ANO VY FYEY V5 OO 120
(T=3) YYA | vy YOTY X2 Yo \$5
(T=4) D Yars ), Y55 ) YE
(T=5) st5 Y4 Y000 LA YY) X

t=F (o t=Y (s t=r (1) (o t=r (G olyb sl3l & Jlad oo Joko S5 1 4 S
SAR 990 ‘sbbo\blé 4.:5.0.750 65‘)‘3 t=A (9

31 oolisiw! b cilizeo olo 1,5 50 (golpdcdion 99y 3 ool b &l yuuds cuuides s (g jbw )BT o Shos 1 ¥ Jgus
SAR alojuis polai pgd dacgozxo

55 ot | s ke g | obihl i g5 | 5 sl £
sy Ppy sy Pya | S5 | Pog

(T=0) YYVo OFE | V-TY | ARy | avaad | vy
(T:].) \Ridd fA4 AYQY VY VYVYY \/FA
(T=2) YO F £¥2 | AT A | avaa | oy
(T=3) YA | t¥R | Yev. | -gv | 7649 | -Av
(T=4) YOf | XY | VY. | 8- | sYE | AT
(T=5) YAYO | FYR | T-AF | oFY | 58 | ovf

P


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

o3l jaiz juglad jl ool yuds oo cjlis 6 jlw ST

&3le 340> o3 j5 o «(5oqdio (o )T

Sl ST S g oS gl oS e onliil
Lz sla iy, 3l eolaiwl Ly &l s saidos,Uas
5 (M) o=z 3 SAR ol nslai acgozme 51—
loads oo)ji (QED IS R

GKCLSM s, Jsl 4z 8 58 (V) Jso & 4255 |
w3 WV S sldas 55 Lo (ooleiiin b9))
R W RCH JOUET P I LS4 K SIRNCN RPUR S
Chan-Vese Jo o .cuwlla by, plaway caus
@l (pides s s 7100 S sl 5 L
5 bz &5 Gl Sl bty plo & S
Chan- Jos 4y i GKCLSM (golpiy o,
oy FIA0 i 5 4 EMMRF s MRF 35, Vese
Glae .ccwl a8l ials o, YIYYE 5 oo, VIV
Chan-Vese Jos I Jol> og090 aiss (Vo) UG
P9y 3 Jool @l eizmen g 0050 (895 Dol
Lol cl 059 slasgs Ly, 55 MRF s EMHMRF
5 e Sledbl 5l oolaiwl Jdo an adyi ol
el Chan-Vese Jao | =S Lo g, ol oyl
4 Zomnd GKCLSM (golpiiy slasbs, Colesys
5 =5 @b aiilbos bty bl Spglie 435
Sl osliiad Uy i santic s (g b, IS8T oS
$99;9 Roa p3d dsgorme sl alide sla s,
Wiloas 00,9l (YY) IS 50 5 (V) Jgu= ,0 SAR

P

SAR sl pslas acgomma 5l Jol> gl aslos
T=5 51 ol ol mimie o) Sz s ilas
S8y o yiden syl sy < IYVE S Gl F 5L
o dcgorme L &l i sais s g5l KT 50
el T el peolie 5l dy Cond SAR sl
Sy adgi e o, [SS 2al381 L (A) IS gollas
i Jao 2l (e g Whoo (MBI pglai o
Sblie (2lgd 5 Coomw g 4Bl 35 JLsb
A D5 oyt 9 00,5 S > (4Bly il s
B9l oo 1,50m Ol poss 00game

el Lol Lo )| S5 2aly8 aS ol S5 4y 03y
ool b &l s 4 a5 g ol Ken loy Lial38l
50392 22U gl (Rl Gl Lol o oo (29, 0l 5]
el gyt BB cds SmalEl L Llae

b 2b), -Y-F

(CKCLSM) (soleiin (b9, 0, Shos (boj)l S
G35 ! DS e sl (g5l 55T o
olas ise o, o) plisl 1 e slats, b
(EMHMRF) " _2L;; apel (3loainen 5 ' 55 Lo
JLss cxie Jow s (MRF) "G5 Lo bsla o 5
;&s (Chan—Vese) o9 o>

oo >U Jon o Jsl Chan-Vese Joo

el 00 A

Loy o 5l o 5 99,5 s gmme S0yl
G920 4o £o5 ol 3l e Bime sla Jos ales
MRF (3, 050,50 Cgume Joo (pl aldliarwss
LT Cgr e — Sl Sledlbl 5l S el i,
oy oSl pleol e .0 o ooliiwl LS 4 g
=2 0,2y 9 (EM) (ol ) ol (g5lwan—in
sleslil ,y odle (HMRF) G355, ol s
9 bngs (61,5 (an T 5l (ke ledbl
HMRF 5, Caz adgl lo el )l 0551 co EM

! Hidden Markov random field
2 Expectation Maximization
% Markov Random Field


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

|Pﬁ9Jl@f.MleAﬂ.[ﬂ?.'uvdbu

LR L T e - - .
" .tv'r_..__} PN Ty .
. o
el . | |y
D ) e *
L'.“'f'r' Y e WL
5 .
- v *
4
%

<
R L CEREEE

e :
\ Sleer ! |

{(lainns b9y GKCLSM (5 MRF g, (e EMHMRF s, (5 Chan-Vese s, (g buwsi ouib sy

SAR (539,59 yglai Jgl asgozmo 3l 4

SAR 69939 p.9bai 31 Jgl acgozxo 3l oslasiwl b Ol juuid suiio e ;s ‘S}Ln)lf.{ﬂ slhgy o Slos 2L Y Jous

P9 s labe gy | oladljlalagy | S5 glbs gy
M PFA J‘"“i"’ PMA J‘“‘X’J POE

Chan-Vese | Y7 YA Y22 A0 IEAC U IR 720N IR

EMHMRF | Yvy VY | YRV [ FSA [ AYA¥Y | EeE
MRF YYa VOY | aYFaY [ OFSY | AYAYY [ R¥.
GKCLSM | #¥# Y44 YO | -0 | YY)y [ )

83l 4 (ki 09y) GKCLSM (3 MRF (9, (6 EMHMREF g, (s Chan-Vese g, (z buwgs s

SAR (5399 y9lai pgd acgozro

e


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

o3l jaiz juglad jl ool yuds oo cjlis 6 jlw ST

&3le 340> o3 j5 o «(5oqdio (o )T

SAR 69959 J.).gl.»aa" )l Jg‘ AL gox0 )| oolasw! b A.:‘).o.w OWQ)U& G}Lw)&»iﬁ le.bg'f)’) o)S.Lo.C «st))| . f Jgu\.‘?

Gy | U ylaie gy

ol jlitad & i

I sl &y

M PFA

M PMA

M POE

Chan-Vese | YfYA fAaf

yva-¥f Yy YEYYY | YYY

EMHMRF \YY - \/atY YaQY - \"/\/. YeAS- \-«/;Yi
MRF V-9 V0V V45YY A\NAl Y-VYYA Y ey
GKCLSM | yave | fva Yo Af SfY | send | oo yve

JLs8 (o Joe a5 ool cely GKC (goisalig>
‘) u‘)_u.u )'| R V) (5)‘)5;5 (_g\.\.u—‘)s ) ..\.:‘9».:
S0y adsl Jlaie 3l eolaiwl s> 0 000 asis
=Ren L85 g Loy il e ge ol lez
ol ool Ol s oLl o Jd s Jow
el S s e 8l Sledlbl sl eolai il o ixon
)‘ OL)LM GL_AOJL_A—‘ L_) sz:sLaa.: J._,.Jﬁ.: g0
Slameas Laiis 45 coul sty (5SSl o
087 el ) Xy oo )58 ooliiul 050 ZAL (Shg
Sl adgs (gl oz LB o ‘_dtma)lj)'\);;li.é oo
GraS (gl &, BUPEEE SCEIN WS o solarwl
Cp—red | )10)9_'}).3 6‘4—3-"1-; G)L‘*’;TLZ‘" o
= ol 5l J—ols 3l Sledol 5l oolai !
ey Sl Ol s (65l IS8T 2B a8l e
Ll 00l gl s Sledbl 51 oolaiul

S5y ST 50 (soloiinn by 0 Shee () p
Cwngos dob Sl oais sl 6}@)&3’1 VS
alejauz slojlgale yglal degazma g0 5l ail axils
‘Sal,,.';.ﬁ.,o Sy golgidin g, 40 b eolatul SAR
e 45 Gl e el Joe )0 ae s @
ol (Jlsd (e Joe [, ST 0la) Tl )l
adsi falS cxrge s ol 1SS slass (1
I So e sl an ol Ol pnsd 29090 4l (o
@i (2l (e g 35D (599)9 sLwesls
J)L..:GA )lS...u] ‘) ul.:)...uu d.loLuo oojm

Solpiin by (S 9 (o5 (2bi)l il Jel> s

o

SAR sLacols gl acgame 5l Jol> bl sl

GKCLSM 3, «Jol 4,5 ;8 (¥) Jgo 4 a>o5 L
ooy IVE S las 05 L (olpiig (o)
oais s ) LAy Ol pess (o5l a1 s o 5YL 6l o
Chan-Vese Joo .l Lo iy, plw dy ca s
w5 o Scins ghls ao s YITY S slhs 5L
JS sl &5 Gl cal lagty) plo 4 S
S GKCLSM (sl iy s,
—— 5 4 EMMRF 4 MRF s, Chan-Vese Ja.

adl ialS oo )0 VIAY 5 sy VIAF o ,s YOS
Jos 3l Jeol> og090 aas (V) UK Gillae o]
s (eizred g 035 (sladss a_iy Chan-Vese
sy Ly, 35 MRF g EMHMRF s, 5l Jol>
ol by 5l J—ol S il 035
2bo & S |) (708 a8g) @z po 4B L anglie 5

Syl o g,

&35 A -0
&3l ST e )0 (ngs (oby eFins ol yo
GKC oosaiigs plesl ool y Sy o lLas
DWT Lo—s 3l eolawl .ol il Jled oo Jow g
9 il S Camd DS gla bl gz o
5 dwte (NS pgal Wi coge (e Sle o
Sloslaiwl yizen (el 00l ugi Ay S pylio
il Lo iy, 5l Jmols BMS uglas il
SLalie 5l ool et crge ool 5l eoliul b
el S B s DS pglal l S
5 oslil U 4yl i adgs sl o G


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

o i Lolge an asly ol g5l 151
R VE I VL SYVRY EPIPIWA C. L NP L O W ¥:11
5 piy9l g aalllas 0y50 adlais (o Laoyay L8,
Shls ol iy, ol oo oolaiwl 5,50 b,
(¥ Ol poss Codgame 1 romo §ye aseid Colld
Slwools x g5 g9 At yo adgl 0,8 5l Janwe
Sl gz 5 Sz (F g DS g ai

Gt ) 00 Gl it Lol adliee (o8
S o lple el g sl el eelas
e Sz slapt )81 5l a8 09d oo Sleriny
3 lad 30 550 Jzolya Jmol, S jlas
Slesleiwl L (o sL29) 5, i slo >l
gy Jool, &@L.L..S‘sa CS > dgase Dl ks
mls b o5l Jeol> zls g 09l eolatul anly cews

23,5 dulie Buiz ol 30 (golgiiny b9, 5l Jol>

[1] A. Singh, “Digital change detection
techniques using remotely-sensed data”,
International journal of remote sensing, Vol.
10, pp. 989-1003, 1989.

[2] T. Celik, “Unsupervised Change Detection
in  Satellite Images Using Principal
Component Analysis And-Means
Clustering”, IEEE Geoscience and Remote
Sensing Letters, VVol. 6, pp. 772-776, 20009.

[3] N.S. Mishra, S.Ghosh, and A.Ghosh, “Fuzzy
clustering algorithms incorporating local
information for change detection in remotely
sensed images”, Applied Soft Computing,
Vol. 12, pp. 2683-2692, 2012.

[4] A. Moghimi, H. Ebadi, and V. Sadeghi,
“Review of Change Detection Methods from
Multitempolar Satellite Images by Pixel-
Based and Object-Based Approach”,
Geospatial Engineering Journal (GEJ), Vol.
7(2), pp. 99-110, 2016, (Persian).

[5] S.Ghosh, S.Patra, and A.Ghosh, “An
unsupervised  context-sensitive  change

e

350 Slelbl (5 5glid uwsigo — Slundg fu yole oy ybus

H"ﬁiJle..l.\:l..lu.'z'lelAﬂJ.[n?.'uvdlm

slosliinl 3,50 poloal acgorme 9 51 S 2 )0
AS a2 o lid Gudod pl Ho dalllas 550 adlaie
SIVF 5oy VY (slls &5 L ssleiing i,
5 Jsl 6995 sloosls acsame sl i Fa 2o
Ay i S sl 55 58 o SAR g
5 Z—wl Chan-Vese s MRF EMHMRF Ls s,
JRCH T DRI P L) RN IRCW R E
1y A Bl i 9 4Bl eess BbL e S S5
a8l et 3blie 1 (6 e de i o5 Lo (nl &
Ol oais o)Ly (g5l ST bl S oo a3l
Sy Lineibs 5 sl 009 VV ol ol
et ololid s il corge boadad Lo
750 glacakd o Slpss o5le Ko rizres
IR glai b o2y Jol 0 005
Sl ey Gl eay MV e dad LS

Dgb g0 Ol s g5l BT 8o tol38l e
S mlucSoa Sulaa 29l

&zl
detection technique based on modified self-
organizing feature map neural
network”, International Journal of

Approximate Reasoning, Vol. 50(1), pp. 37-
50, 2009.

[6] M.Volpi, G. Camps-Valls, and M.Kanevski,
“Unsupervised change detection with
kernels”, IEEE Geoscience and Remote
Sensing Letters, Vol. 9(6), pp. 1026-1030,
2012.

[71 A. Moghimi, H. Ebadi, and V. Sadeghi,
“Unsupervised Change Detection from
Multitemporal SAR images using clustering
based on genetic algorithm and hidden
markov random field model”, The 1st
National Conference on Geospatial
Information Technology, 19, 20 Jan 2016,
(Persian).

[8] M. Ghanbari, V. Akbari, A. A. Abkar, M. R.
Sahebi. “Minimum-Error Thresholding for
Unsupervised  Change  Detection in
Multilook  Polarimetric SAR  Images”,


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

o3l jaiz juglad jl ool yuds oo cjlis 6 jlw ST

&3le 340> o3 j5 o «(5oqdio (o )T

Journal of Geomatics Science and
Technology (JGST). Vol.5 (2), pp. 17-29,
2015, (Persian).

[9] Y.Bazi, F.Melgani, and H.D. Al-Sharari,
“Unsupervised  change  detection in
multispectral remotely sensed imagery with
level set methods”, IEEE Transactions on
Geoscience and Remote Sensing, Vol. 48(8),
pp. 3178-3187, 2010.

[10] T.Celik and K.K. Ma, “Multitemporal image
change detection using undecimated discrete
wavelet transform and active
contours”, |[EEE Transactions on Geoscience
and Remote Sensing, Vol. 49(2), pp. 706-
716, 2011.

[11]S.Kabir, D.He, M.Sanusi, and W.Wan
Hussina, “Texture analysis of IKONOS
satellite imagery for urban land use and land

cover classification”, the imaging Science
Journal, Vol. 58, pp. 163-170, 2010.

[12]J.G. Daugman, “Uncertainty relation for
resolution in space, spatial frequency, and
orientation optimized by two-dimensional
visual cortical filters”, Journal of the Optical
Society of America, 1985, 1160-1169.

[13]M. Haghighat, S. Zonouz, and M.Abdel-
Mottaleb, “Identification using Encrypted
Biometrics in Computer Analysis of Images
and Patterns”, Springer, pp. 440-448, 2013.

[14]L.Paul and D.P. Ramamoorthy, “Synthetic
Aperture Radar Image Change Detection
Using Fuzzy =~ C-Means  Clustering
Algorithm”, International Journal of
Advanced Research in Computer and
Communication Engineering, Vol. 2 (2), pp.

[l

76-86, 2013.

[15]S. Nikolov, P. Hill, D. Bull, N.Canagarajah,
“Wavelets for image fusion. Wavelets in
signal and image analysis”, Springer, pp.
213-241, 2001.

[16]D.E. Gustafson and W.C. Kessel, “Fuzzy
clustering with a fuzzy covariance matrix”,
In the 17th Symposium on Adaptive
Processes, pp. 761-766, 1978.

[17]R. Babuka, P. Van der Veen, and U.
Kaymak, “Improved covariance estimation
for  Gustafson-Kessel clustering”, In
proceedings of the 2002 IEEE International
Conference on Fuzzy Systems, pp. 1081-
1085, 2002.

[18]T. F. Chan and L. Vese, “Active contours
without edges”, IEEE transactions on Image
processing, Vol. 10(2), pp. 266-277, 2001.

[19]S. Osher and J. A. Sethian, “Fronts
propagating  with  curvature-dependent
speed: algorithms based on Hamilton-Jacobi
formulations”, Journal of  computational
physics, Vol. 79(1), pp. 12-49, 1988.

[20]1 K. Michael, A. Witkin, and D. Terzopoulos.
"Snakes: Active contour
models." International journal of computer
vision, Vol. 1(4), pp. 321-331, 1988.

[21]C. Li, C.Xu, C.Gui, and M. D. Fox, “Level
set evolution without re-initialization: a new
variational ~ formulation”,  In Computer
Vision and Pattern Recognition, IEEE
Computer Society Conference, pp. 430-436,
2005.


http://dx.doi.org/10.29252/jgit.5.1.21
https://jgit.kntu.ac.ir/article-1-421-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-05-31 ]

[ DOI: 10.29252/jgit.5.1.21 ]

Joumnal of Geospatial Information Technology

Vol.5, No.1, Spring 2017

K N. TOOSI UNIVERSITY OF TECHNOLOGY
FACULTY OF GEODESY AND GEOMATICS ENGINEERING

Unsupervised Change Detection in Multitempolar SAR Images
Based on Integration of Clustering and Active Contour Model

Moghimi A.**, Khazai S.%, Ebadi H.?

1- Master of Science in Photogrammetry, Faculty of Geodesy and Geomatics, K.N.Toosi University of Technology

2- Assistant Professor, Civil Engineering Research Center, Imam Hussein Comprehensive University

3- Associate Professor, Faculty of Geodesy and Geomatics, K.N.Toosi University of Technology and Member of the Center of Excellence in
Geographic Information System

Abstract

In this study, a method for unsupervised change detection in multi-temporal SAR images has been presented
based on integrating clustering and active contour model. In this method, texture information is extracted by
using Gabor filter in different scales and directions. KPCA transformation is also applied to reduce the
dependency between the extracted features and image information. Moreover, Discrete Wavelet
Transformation (DWT) and Gustafson-Kessel clustering (GKC) methods are used respectively to generate the
difference image and the initial contour for the active contour model. In the final step, the region-based non-
parametric active contour model is used for producing the change image containing changed and unchanged
regions. For performance evaluation of the proposed method, two sets of high resolution multi-temporal
TerraSAR-X images are considered. Experimental results of unsupervised change detection method show that,
the total error rate of the proposed approach for the first data set are decreased respectively to 4.95%, 3.30%
and 3.34% compared to that of the Chan-Vese, MRF and EMMRF methods and for the second data set, the
total error rate of the proposed method are decreased to 2.56%, 1.86% and 1.87 As well. Moreover, the results
showed that the use of GKC method leads to production of the initial curve with minimal convergence time for
the active contour model. Also, the use of active contour model improves the accuracy of change map creation
using a repititive process.

Key words: Multi-temporal SAR images, Gabor filtering, Gustafson-Kessel clustering (GKC), Active contour

model.
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