The 1st National Conference on
Geospatial Information Technology

A

d&auwtdﬂuﬁwﬂjmﬂ
1 )

P L awgh ol juas aslgs Lizine olSLsl
7 oot omsign o515

19 - 20 January 2016 ! 119k olo (53 Mo g 9

K.N.Toosi University of Technology
Faculty of Geomatics Engineering

‘_.;Li.f.o » ‘5..\;..:4..»99 )‘| oo lauw! LSAR A:Lo)w )g.gl..ai' )'| <l ot 1) o..\.&.i&:)l.‘é.i @Lwl.g.w
S5 )lo (Solai o puni ) (Ao Joo g Sl § iy 9N

" Bolo s g ool wnes 7 oo (T

ssb il jeal axles s olKails «Silegh 5 (550855 (gwiie 0SS (g el gud ol el I
ssb pall pal axles o olKils (Silegs) 9 (550555 (gmdigee 0SS 590 3l iomiw 5 (5 el S8 09,5 JLeisls -
swsb pall peal axles Saio olKadly (Silegs) g (539955 (i 00Kl (g el Fgi8 (5 5SS (ggmiily -Y

P ouSy

Saa b oBsS Lo Bolai o pzni (ghde Joo 9 St s8I0 b Bl (ol 4t g sl (292 )lr pSl> Ghegh
0ads ool FCM (gotuddigs 0 M o)l (g 5lodigs g ity piu o3l 5 sl oo &Sl &l s a0 bogs o sloon] 3 Julos
solie B)b 3l g 008 s 0l FCM suisaiigs sla by, sly salites polio b Cogac miles M sl il Jlade oss b oS 1> ool
S| 5l (5,00 p0 4 Sz 098 o0 Dl i Ay bgy e el Hlulis [0 by g, cpl Glie gl 4 e M ikl )l calizes
Sheslawl b Sty i 68 (gliwo o FCM . (gaisaisgs 5l Jols ases (ol poss (6 0l 4l a5 g (ooS gl Sgup <z jo S
TerraSAR- oYl S & a8 b ailojauiz pglas 5l mls ol cuz ad pocea [5aze BoS ke Solad 0,20 a5 Juw
Gl sl ay ;o (Slaos Sl cw)pn cga ol ool oolaiwl YoAY B Y-V Sbej o3l jo Ktz @lasl Jl jo azlye 51 X
oz 75 b sy asds wel )b ol Jlade Gial3l b ams oo (ylis bt b oolitul aice) cpl o Pyl )b calises polio 5 ol s
ool caz jo olpiin by, o See ob5,l Cum puimen il oo ey S slas Jlade F 5 g olidl Jlase F 5 (S
gy IS wlbs £ w8 awlic FCM(M=2) savaiss MRF EM Otsu slo jog, b (g, cpl el s oniio,las
15.78 54.74 4.38 4.56 50 & EM (2,65l g MRF FCM(M=2) (soisdiss OtSU (5 la5ailiwlos g, 4 s golprin
=o,lgnle glas ;| aolaiul b oaiics s 5 Sslogil (g lo ST (gl (goleidins gy VU Colils wge Jol> gl ol aidly Sorp

2wl SAR &lojaiz (4l

B8 Lo Bolai 0,00 cie Joo SAR dilojuis pglas «Sis pi ol el s saii s Slulis @ guudS glaojly

ooy sl WIS A (Ko oo g3

Sl Gl ly ol :‘:‘ngruu).ﬂ
Sl Gl ly oyl Dol

Armin.moghimi@yaho0.com : g yiSI! oy o537




S0 wielbl (5gls (uwdigo Lo usl jaiS ¢palgl

1#9F olo 5> o g P9

doddlo -

5 ol ol o A el 590 5l Gtomins 5 (g el S58 e sloo )l 51 (Ko Dl i Selogil (g5, 50T
3 Slss glales V] a5l e aslojaus sloloals 3 2lon polas ,o calisee 3blie cpo SMS| 5 a0
L Ol s oS g 5Tl 0,25 o0 50 00in )5 5 oad s (g 99 41 (sl S 928 9 99 5 it
Lass a8 &l i (6 ,uls 42 Jgas 45 Coul Sloj 4 by o el poss Lol sniic s sla bg, 5l eolici
eloles ali e xdly 15 s Sl i Cople a2 2] il 4 3L5 5 009 B dms se Lis |y s Jove
Sslegil Gialy bl s fof 5 7edd 4853 90 b Gunadss Al S SESS ol Sl eslinal b Dl s
S aie g oloy 4 (Twd g Soilogilass g 00 (sla by A Cumd ;e dmmsgi g 0 Glalel jo Dl
g czgn 4zl V] 0 o wlycis g o Gladl il (18 aad alS Cge rizmen g 8l 5l
S ST US SV RN S JUUFE S WL 3 PESUS ST IS Vg N P P D P S
75U Cod 90 3l Giomiaw ooyl solaiul b ol s Sologil il S lgi co (IS jeb 4y ail o o] mlie
"o PSS b 5 (el Ly (S gl S 0 e g0 (S il ol 55U Ll
Selogl ialy gdine; ;o S SAR wilejoiz gloylsable slas 51 sy55 sloylsnle yolat b anglio ;o aily
ol slais, 5l ol b 45 oad el SAR jyslas LS5 sz Conle [¥] ol ous sslinul &l s
IYT sl acely " ISl 31 20l oy 4 5 4l Gl by & S & skl (ol b i Slagil
50 e S gl slmonizi s 5l ols slas wyls 1,3 5T 4o s o), Zlgel 45 anls (sodgamme s 4
5ol b 5las ablis p ol gy SAR polas cplplo [Flceul "ot o5 olisg) Lal s g (6 piues! &1

Db 2Yb ol g Sl gl s 0l S 2lse
L SAR aslejoir (slolsale pglat 1 sl b 5555 0 550 Slnid Gl 4 Y1) Lo o il S 5 70y

NI & o po g S| paal coS 5 sl ol Gaas (e g oSl YU S SIS 5,08

< X3 (S

AR

L oless (s Gz 50 OS] pgad adgs [0 sauds og, Yo Y Jlo jo il e 5 oSk 0] wisls
and oder o oYL B Gl Ko sla by, 4 s 4 Wsls &3l,I SAR dilsjuiz slojlgale yglas 3l oolaiul
Gl s3baie ay S gl 3l slivs oz 3,508, YO Loy uillSen 5 3l [#log o i
a5 iols Ll (FCM)' T (656 uSilos C gasaiigs 5l ooliil L SAR wilejoiz slolsale yolas gs, 5 &l s
2 IV s e i s 0 s s il el OS] gl T 5l 31 olitl 45 Wipas, i )
Ol 4t adgi S FOM (gainadogs jl Ol pots oaisn s olulid gl p 4385 ©)90 Dlidod 351

Sln sy sl ilin olie b Copde lys MM 2y Jake s b o8 530 (al 4 25 b o o eslin

! Multitemporal satellite image
2 Change detection

* Radiometric resolution
* Atmospheric conditions
> Soil moisture

® Optical satellite images
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® Sunlight condition
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19 Correlation coefficient
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3 Fuzzy C mean
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20 Stationary discreet wavelength transformation
21 Resampling

22 Low frequency filter

23 High frequency filter

24 Wavelet Coefficients
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Abstract

In the present paper, Order to analyze of changes, a framework for generated binary change map, is
presented using clustering based on genetic algorithm and hidden markov random field model. For
optimization m parameter of FCM clustering is used Genetic algorithm; Because different values of
membership functions in the FCM clustering method Obtained by changing the m value and The other
hand different values of m lead to various results in the Detection of changed clusters. For enhancing
from the spatial information for improvement of a quantitative and qualitative binary change map, the
results of FCM based on genetic algorithms label for once again by hidden markov random field model.
For assess the results was used of high resolution multitemporal images of TerraSAR-X satellite in the
Chitgar Lake under construction during the period 2011 to 2012. Various amounts of f parameters were
used for evaluate the effect of neighborhood in binary change map. The results show that by increasing
the value of this parameter, change map obtained with lower of total error rate, false alarm rate and miss
alarm rate. To evaluate performance in unsupervised change detection, this method was compared the
methods of Otsu, EM, MRF, FCM (m=2). The total error rate of the proposed method is improved than
the Otsu th resholding, FCM (m = 2) clustering, MRF and EM algorithms of 4.56, 4.38, 4.74 and 15.78
percent. The results show High-performance of proposed method in unsupervised change detection with
multitemporal SAR images.

Keywords: Unsupervised Change Detection, Genetic algorithm, Multitemporal SAR images, Hidden
Markov random chain model
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