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! Training samples

2 “Prom to” change map

® Radiometric normalization

4 Difference image

® Binary

® Celik

" Principal component analysis


http://jgit.kntu.ac.ir/article-1-421-fa.html
www.SID.ir

Downloaded from jgit.kntu.ac.ir at 12:02 +0430 on Tuesday August 15th 2017

05l0jaiz Juglad jI ol yuus 605 <yl (5 Ly ST

&3 3105 (il S Lo (s0ad0 (a0 T

Sdgi Sz Jl adye p0 (g, cnl yo oS Ll
UDWT I asgs il o pgl o 51 s s
9990 Aid pgd al> 1o o . Cwl ouBoolai ]
ol 4l s 5 8l S Blolin B yne o Sl
S ool 7S gt aliiionir g 5|
Syl b Lo a s b o imie o
Lol o sy oml ) ool bl e cossay
o (Kimly il e 5552 o Loty nlo
Lodae ol (Sodly g adsl (govio a0 Jlad (oo
9y Ol siudgaze alax 5l (65,9 oyl &
0% mobey Laghs) (ml 5503 Cosgus bl oo
UV FUA [N P YR NP WS T TS I ON-JN Sy Jt-
Olgedn 8L Gledbl sl oolawl 15U e
Syt 00 )L (5l ST oy 55Ul (6399

ol o0 45,5 5 0 Wby, cpl o
&l 55T Cgz (6 o Sl B0 5l oolazl
Slolsnls sl 1o e SlgiSy bl ie ol
e chwgio 5 Gl GLSe SIS o0
polal jloslawl Hloy o Ll 06d o o9 s a
5 YL Sl S S S &5 L gl sl s
LM 6y 51 oolit sl 0y 3Kad ot Boliarsl,lo
= W sl e ile py o
Sl o il iol38l polay Sl ansels o>
1y sl ol e sy Sl ks ol IS8T s

g bie Ol i Gla LS al53 ) (s o
il Lo WIS ) (SaiSTy Gl 8l aoetiy
Gblie 0529 LSl Lo 4 5z onl 40 5) ol
g elS ld ca L gLl b sl s

«§99)5 rsl—as (Bl ol oMbl gl
Sledbl o Jgy oYL £45 5 Cae s ol 0alioolain]

v @ Cad (8L Sledbl 2l seinl cya jo 28

® Diffrence image
" Gabor

P

=25 5 4559, L )bl (e M uglar jleslanl b
SLigees 5 cmlio 558 @l an 5l s 5 )|
Sl s (65w, KT o ol as el g9l
Uas 4 e (6,105 asbiw] o> o 56501 51 eolal b
o) ) S fge Slaghy, 1Sl digh b S Sl
Lt s Ol eaiio s (g3l T
oaddslyl Jlad goeie Jow gloslainl b M| 5 g
St 0, Slae gllo by g, plo & s a5 ol
i 51 [ Gl Lsams T [ - al el
o3, LS o5l 8T o g o T4 ulbenis
3 aged oolatul (6,905 yioxiw glaosls Il s
L O3l g e wlibio oz o yide anl,d
etz 999 obaio 59 )0 (6,155 ganl,B l ool
: ¥ .
dol adoye )3 Cnlpls 09t oo (sl ptiged by
dwldodiz (g isy alwgds Olpss (9090 ALE
L ot s pgs ad>ye 50 5 095 0 3y
Oloed g 00l el ynti Sz 99 50 9 99 )96
&3 ST 51 6051 cgr sl ot
e S SIS @08 gl Ol sy sais o
aS aoly oo aalol gl s anlg oyl D, )
a U oS LS a1 51 ol g i
pae 00,5 LSy OB pgai LS SCS
lyogs Sl Slaiiy a5 Sl o5l K]
Sl masiges Gl ol g s an asileslscaws |
Gl 8T g 3 g g, [V o] Sl
LS Szrge b gl p Sy oatics i
L e Jow 5 (UDWT) Colodlll zals cpany

! Segmentation

2 Bazi

® Multiresolution segmentation

4 Down sampling

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

2 Low frequency filter

% High frequency filter

* 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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