[ Downloaded from jgit.kntu.ac.ir on 2025-10-19 ]

[ DOI: 10.29252/jgit.5.1.21 ]

d?&(owid»&.u/ﬁu“/u%

-"fﬂé""fwf‘b 195 gy« o jlad ey Jlw
Vol.5, No.1, Spring 2017

. P2
A )y YA-Yv

g Gaiigs pledl p o SAR wilojuir yglal 31 Ol et a6 3w, KT
Jbed S Joo

" 6ol duos T 135 Lo " sonilo o

S...s.!a oy aiazles (Sako olZils «Slogh 5 (550955 0uSLiadls «(g el s als )l ol I8 )
(&) o> plol gola olBils ( Swisla 5 oyl jee Slibod 55 50 Labiwl =Y
il Oledbl s gole lad gac 5 cwsb palliiaianlss  ciais oKiils (Silegds g (530555 eaSiidle ¢ Luils Y

VWO ONY sallie Gl d,b IYRENVY i il s gl

LRV

Jld omie Jas 5 ganadiss pleal (e SAR wilojuiz pglas ;o Ol i gouitic 5 (55la (K51 Caz b9y Beid onl )
5 99,5 oo gyl g 5Ly SLedbl i lisee Slgz 45 5 elio 45 el S oL 5l ooliiul b o by, ooal 5o el ondasl)|
D¢ oa ool wl (KPCA) |55 aiwa U Lol adlge 50T 5 ¢ pglas ledbl 5 (o sl slo Sy ol (Swsly 2olS g
g 5l Jlad (oo Joo (sl adgl (omie 0y jslaieds g S Sge Jooud 5l DS gl 0 (sl mizeen
i s 485 5 (sl Sl e slinn s JUsb onie Jao 1 Sl 5 258 g0 0015l (GKC) Ju ypmblicsS
alojoiz glolsals yigloas dsgomme 99 soloininy 29y 0 yShos byl S 395 g0 o3l (Al iS5 il i Bblio s
Syt 45wl e it i (55 8T 205 gl sl 0Bt B L5 o TeMMASAR-X soimins 51 YUy lSe (S5 )08
5 (MRF) Go5,Lo  Solai o pooni (b9, «(Chan-Vese) jug ol Jow & S (goloiioy (b9, JS sllas 255 ol J3l 00l acgozs
Ao, YIVYF g ao)0 Y. o) F1A0 i 3 4 (EMHMREF) (5l ol (g5lwaiion 9 BeS Lo Bolay sadws o uon pléol
EMMRF ¢ MRF 55, Lhan-Vese Jos a4 cous ot (b, JS sl &5 ol5e pgo 08ls dcgaze (gl 5 Canl azdly jials
GKC (suisa i by, 5l oolicil 5 003 oo (,L23 gl rionod el 4l 2alS ao)s VAV 5 0o ys VAS oo ys YIOF (i 4
28>l comge Jb (i e oolitl 5 415 JUsb (gimio Joo sl sty Kom ol Jilas b adyl (giio 555 crge

el 0 (61,5 (gl B 5l eolitul b &l ps aids ooy

SAR. Jld sz Jao GKC sumaigs ,0l8 xld (g bl ailojaiz glas ibrejlg s’

Silogis 9 (630555 (owaigee 08l wlals oo ablas « STy lawe 51 VL pards (Ll 05 ool pl (s ooyl (eoio ) 008 A1 0 g *
QY- AVFVIYY il
Email : moghimi.armin@gmail.com


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

[ Downloaded from jgit.kntu.ac.ir on 2025-10-19 ]

[ DOI: 10.29252/jgit.5.1.21 ]

3leolai—wl oo osla_wl k=Y L K-Means
Sgd oo BN yygai ddgi (ialS g0 PCA Jos
) 9% @mbs Wlg oo Gloj o cnl 098 o eens
- A s el e s c 2.
oolil b &yt oaii )l (gl (5T g [#]
o 5T e () 5l slolsale suslas
A8 gad osliiwl L)S sanales gy g Ol s
o 5l eolal 45 Wouw, 4t ol an Loy
G iy 3l oolaiwl 4y cod L)S sanades
g0 Lg)‘dij_wT» = GM 6L®w5) 9 oolw
S (6999 lrosls 4y dilyg 095 ([ )S £ s
ools yuuas b ol ySon g ol &Sl s (65l KT
sle el sl ioed WS i 35 S g
adex jlog2 Lo by, o=l slm U555 el
LS en g (goiio .ol Loy (ol oies slogtdlr
ol —a 2 2 00 u)l_IaJ 3 LS)[_AA’)KAA}T U_QD- > s[V]
C sonadss plesl p (e (259 5l ), nglad
ol i 0,25 5 (FCM) " (s5L5 uSile
s, ool S wi e Sl SaS 4y S L
05951 5l eoliwl 48 Wi,y Az pl o]
S 38 el aige LSl cezge oS3
ool il g 0 o FCM (goua 595 ;o
B mlS Sente crge B55 ke (Bolad (s o
ST JU S ES RO IPRCH [OOSR GO S W Lo
a8 3 adsl s a5l 5 (Soleen 31 2l
slacosgasme dlax I WS gai ;o Laosls
JA] il L San g 6 i ol o g,
Ol s g5l ST g ooiin L g, SO

& Volpi
® Fuzzy c-means
1% Genetic algorithm

by

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

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

doddo —

et L) LS 5l (S Sl (55l IS
Y e B e R TS I o
5 2o poloai o ittt Gblis oy SN2
.[\]A_s)'laﬁw o Sley oz gloylgal o
G595 55 At 5335l tomi 53 Sl et (g5l 8]
LY ¥ o8 o & 9o oot L 5 oo s
b )L gla yhgy OIS 1 oauti U sla i,
L sal slaaisa 4 LS LS (6 S0l
oo b (gl ST 5l oolaul L] a5l
s Jgmar a5 coul Slajan beo e Ol s
) Sl s Jme Lgis S Ol psd (9090
i gl ypewl 4y (g5l g 00g (SIS was o lis
UG ISP ML 3 BRCHNEACH NSUPL RO
—eSle bl tan QYL cesles ol
S pragadly gyl § 9l (5l 9
5 YL sy il oo o] o pdsbiclist ol )
Lagts, ol Sleogas aloxr I o5 Glosle e

nn]
ol o g a5 S oati U gl IS5
P> Al o (310 0 i Jol alyo el 00l JuSCts
aiii oy Jals e Al a5 BN 15 0l
lopi oS 5l ool ol Loy ol s Awsaga
3l 5T slagtg, ;551 L] col (528 oo
Sy slahy; Sete bl Sl sasic U
i 4 IRCH PPN SUPS B PUCIRJ PRV CES RPN
Ly oaticn s ol s (g5l 50T g Y] U8
= e = 5 slolsals pugloas sl osli
(sauaig> gy 5 (PCA) ' ol adlga 30UT s

! 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
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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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