[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

&?&b#idz:@u’ﬂgy;

il 1o b Jlgs cums ol cquads jb Jluw
Vol.11, No.1, Spring 2023

. P \ VY
LA

T ) 9).: oJlao
DOR: 20.1001.1.20089635.1402.11.1.1.2

L6yl 9 Sl pabad 3udli 31 oolasiw! b (g st (2 )lae (guouaidb cds gl
Y «s"ls“’ S W yad

T shwgs doatd 95 yllg Sl deze N LS Al

swsb il peal axles ciais olKLls (6,0 pdid i 0uSal (g el Fgud al )| i IS ggmmiils )
esb il pal axles ais olKuils (6 ,ls pand pwidige 0uSadls ()90 3l Lo g (5%l Fg38 09,5 Sliul <Y
@‘5“4 oleal axlgs  cio oRidls (gl panis (g 03SLL 1S g 5l S 958 (655> (gemiile -V

AWANEIVE wallie 5y o, AWAVNYIY . callie cdl o o)l

PRV

olee gt gz o iisy A gl e ML) azag 15 1y g0l 03683 iRz (gl 006 Slbdniine drsgi 5 Comar O,
ks (B)lse gl polate 4 5l 0 50 LMl S Sz (oo IRl 4 Slojlgale nglad g 90 5l i SIS .l 005 sl
om0y el 51 DMl S 5| wile sl 5 ol 0525 5 s 5 Of Ll aile (glojlsale 5)58 nglas o glge (i 252y el oas
Ry 4 6y nolal bawgi b Blse gl 4 S5 w6 pslas o Shes UlE (cwyn 4 (St 0l S Sl 090 o
iz 5 mmlis Dl S5 &g s Y- pusll o Y5198 55 pasbas dlie ol ;8 .ot aisls ol 5wl bl )8 oad adly slo fuSy jausess
Sl oslizd b S1 g o, ezl olS gunsainls 4y dagl 5l ot gl disgy slo (g SaS @ b ol 425,81 1o oyamaliy S
5 S yn sl ol 3l slo sy ol (5555 g 3 rioms (Sln Sy 355 45515 5 (8 S emes 5 (s o 55 il
AT S sla Sy «Saw 425 sl by, 5l Jol oyl )l (sl ST psal sln il slayell Jels )b sla S
gl )0 Bl 5l eolanul b (gl) 5 65 Gl Thy SeS 4 ganaib o el aliy Mlez b psal lp ol Gl S s
Gomdil j5 aSl o el ol 5wl gblie ;o o JuSn Cnyo Slulid 4 0B goga> b 5 del Caudy duoys AT AP IS s o g
S o o Bl ) sl ly sl g ondy [l lBs il Sy o AT JE S8 qad ol Ty S
b 2slse ol 10 )5 palal JUS 50 (gl pglai 5l eslanul a5 wols yLis allie ol yo @l Caul Jou8 B8 8 5 (sl sl
9 609 pobal Gl 5l (olite gl Canl (Siae calits Ll 4 ey 5 0 280 Sgue el 6099 b (g han )0 324l 5l oslins

IV ROV S N

S el o 50 9 ( Syl ;0 Gdli (g0l 5 655 pslal ( Thy gl Sl s laosly oS

*
IRl el ¢ owsb Gl pmal axlgs  ciaio olKails (610 Al cwiige 00SLENS ¢)g3l hariw 5 (5 el S938 0g,8 roaiS A onin g
SYYAAAYY VY oals
Email: Fattane kia@yahoo.com


https://dorl.net/dor/20.1001.1.20089635.1402.11.1.1.2
http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

Sl sl 090 L (599 5l Ghomis (sl
ezl S gl dilojoss pglas GSL.;T 4 45 Alws
SleMbl gy pgad (o ale slls gblie 5 aisS
So 0 el ;5008 la oy 5l 5 Sge el o g 5
Lo pl 51 el gl by (ails oy, SO 51 g
Gble Ll ghls gblas (0,5 (0350l lawgs
590 g 4o [8]asslon , 5 eolai ol sl g
Saie Ll ol lawgi oo olowl sl glo Sty
O1wles S il il Slo Sy 1 SSle
A o 99 oS 5 L pdaghy 55 0
oy b DMl 5 JlSe- cad Sl 5,k
soel Sy S0 Sloj pgai 5 pl SIS pgal
(Y- 0) "l [10] wiloos bl sl Sy el
[12,11] 0100 1S (o 0 diny ] jo |y (2 lizes
o=l b el 48,5 )18 oolatwl 0,90 el 45T Wog
B, by e bate 4 w@llie cpl yo [2] wloass Lol
palas jlln lawgy oad sloul OSLiL usle
S5 rsleai ;LS 30 GAR) Tg3lame ass, b 510,
9 )_>‘ 9 4w )""’l—’ s ).:BLa.n L)"‘ el 00l oolazw!
el 5ol g a1y Lo ol nl 5 sl o0 Cemny
[0 o Gs 55191, 9 5558

S el Glsie @ o8 gatenizr pslal 548
gl Sy peal diz Ly g0l dad e ledisl
Slidog ada> )3 1) goluj azrgh gl o iy yal

Ay g yiewd Olie (58, YU S 4y (5590 5l Lromiw

' Dare
¥ Zhou
3 Synthetic Aperture Radar

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o lash @ o> jU Juw

doudio -
5 380 SledMbl il dsol> o by iy do)Y
Soslamzr 48 a il o 095 (5ol baumo 3l plSie
Laplo oo 5 Lo S poead )5 SlLI ()l
g damgs D9 Lisly (pl o a8 0 (SLLE S5
2ol Sledlbl ¢ pslamez yo Slogil slais,
o 90 5l i 5595 Seb oo el (s 0ed
Ui el olis § gy 351 (sl coge i
gl Sl dams g0 G o jekaie pay ol 0ul
ol 5] s gl 5 Laplais L dael, Slosi
orl 50 Glos S cpolin Slidid 9090 slo)lgale
S sy (ST Aol 09z b sl 009y aie
Ll ailoass ealit sl lae ol il gl ooiio
Mie Ly 1y 0wy, doa (Sazmy 5 &lse 257
L lojlsale (5,55 ngloai Canl 03,5 azlge sl 8
5ol buld Jd 5l olacysgase YU dglss,
Ol ols o g (smile 0)sd o9 Vs b 2lse
5 Iyt sl shlo 5 Ll 5 ol 3blie ;5 ol
O0p9] Sey 5 28 (0 0255 (5 7S (Sej UMb
Lol by Sadl glej 5o Luld warly 5 coslie sl
Lt 55555 st 51 L] 53y aalys Jlys il
Foe ke 2l gai il wle Jolis YU lgls5,
ity gaail Jle Hob 4 gl &ly 63,15 5
I 99— sd plosl v lyls 3blis jo o)
S9 )5 O 3l bl (rl 53 ey 4 b ye Sl
9= nolad 5o ale memal (59, Slindo S1.[2]
o 5 alodd 5 jate cilond olow! Loyl Laws 45
wlow 5 =l a5 55lil Loty «—iiod
ool a0 A Ay Sledbl alises mlbe ulal
o9 4S5 diwd ol yhg, Jol aiws [3] el cus
Sl pg—ad oailendly iSe (oSS sLmosls
[4] oS o oolaiwl sl lyls 3ble oo i
Sledbl 4 s aivn baz sle g, ped 4w
eiebaiz ool s aaily %o b 511, ol gl wib

e sle gy paw atws [5] oS e SLjL


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

w03l L (54— Udlg—c (53—t iub i 8 (gLES |

ulyBos g LS sulis

SOl o2 )91 =¥

o slahy) Soye Sl s B Syl i cnl o
il o @1 o5 oS g5l 03l g, o 45, IS
oo a5 (1) 5 (NslaJSii o a5 lacs,losls
1, ol oS (g3lwooly cilies oo wiund
iy o Lidee Jolie oS98 ot all o
6355 Sl (V) 5 (Nsla s b Gllae (g3l
b aals 4] 5 oo

5 Gl gl ooliisl 3,50 yslai gjlwoslel j5laie 4,
2SSl L 090 @laBilop e (ganail
S A dh aalsS 00ld e dgs (gum i
Silome 4539, L )by 5 6y pslad 5l eganail
=i | 4S8 ola Sy 00,5 oo glil (Shy
Oge—l 52 M S5 (g5l a3, b 5,0, a5 (5,98
5 <3l 5JUT 51 ol slo Sy w05 o0 g5
ol 00l 00ls usgi dslol jo aS cunl Lol gl
cdly 56T -1

O sl Ly (e 2 (sl gl 28l I S
33,5 oo o3litul K0S 5l pgal 90 Ldl g zslaw
SRy Sy S 4S5 @laghy) 4o IS Djse
e S G L pgmad Sl i S
b prgmai ol 5T la g, st oS o
OO gl T slasg, 55T 50 calply 058 o0
575 e 4 g 4 (S sl o Ul T
35,5 2l Wil o), S5 5o S |yl b pme
Sl 45 gy dy a2l 5IUT sla s, [14]
B2 Sy b S (oo ool 28l (S gl ot
O oledse 1y b S IUT la gy (S jsbo 4 sl
Y Gslel loby, ) 0, i 09,5 gz
F o o e sl Vs bsle slags,
[18] o » (oo sl ts,

S dy olad gyl gl slaodionw polas
gl sl ol Gaios jo [13] wlaisls Gglass
Sl 5 595 nyal 99 Gdl 5l amail 5 55l
aolio aallin ol Ko Gue ool ool colatl
Sl sde a2z 0 SO U cnl als i zala
L.S)b‘) 9 6)3_> 6Lkob‘é Sladlas )‘ (=9 a_als
g0l (Oleizlw WS gonaab 4 gl 5 5,8
S0 il SoS d (g nadds g (6,5 puead
g sla She b lanl casl ool aslo ol
3wl sad ploul gandads Wi, o ,loly 5 (559
e sla Sy L ol olles S0 350
30 e el 00l 1 SG 4B las jeb 4y (gl
ol ol g b l)lo aS (6,05 pgal 5l iblie
(o) iy sl Sy L goua il 29>
5= ke GBS s b gonakl (25 Nl
30 6yl pelar i s L cwl oo (g,loly g
B30, ey il g b glls bl gunaalb
&5 dwte S SRy b ganaib anl b ioes
0, Slos e 4y b Gl ous ploeil 5l8Tas jobo 4y 2
wlo shls @bl )5 (B)lse plulid ;5 6y ngas

Bededy g 2l g
as J_M:LJSA 03 ‘Al.?u‘ ulA.JL?u P SH9” 9 deddo
Sl = S Sosre ped it o o)Ll Bl
s (S ylzrsls g Bin By, S e
6)l_mas>L~! P9 Uw.?u RGO PR 00)51 60%
5 0aal s s oyl S abl oo o )5S
9 G5 4TS ey Gt 5 b )]
53 Sloleing asll an (golerin he) IS (2L

el 00 00y olais| a0l


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o lash @ o> jU Juw

55 ylaly c1g.af

| CGLChI I_ "

(CI i TE L=

el g g g BN

SVAIL

[E Sy afned
ety R Er= ]
X - LT F e O LT
el daeizlhg enle el dzeizlg enle
v

iy gl o 340

' 3

il g -.;I-i_ﬂ-.-q-

£ e

Dz

L

p
ik

|1
F 3

l ¥

3y st [

L T3y ol

el Aty a5

5548 el 55 ol 3 eoliis] b golgiiay b SIS Jolpo sl ) JSC



http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

w03l L (54— Udlg—c (53—t iub i 8 (gLES |

ulyBos g LS sulis

, . . EE glaly pagead alamr ylaly prgeas
wrbeloaiay prgal
ettty Dmailia gy
B L =y F L L P =Y
ol dipeislog eila sl dipeizlen 2nle
w
| LA I_ L L o TR N R Tmes by anFoeT
| LT | per Tl
T ls g by 5
[SPC R el e s
e e e el Aty R0 —4. ozl e
L
L o5y liss R

o il A = g RN

k. k. +*
SVAL — SV SV
wies ok sl = - P R e iae e sl
AT me iz day S praass i L O aFlas Lzt
* Y * *
L L [ S N (S L I
T
i = = = === === ===== P ——— = -
1 : saoaE de mxod e :
] ., 1
= 2,1
i s [l i i et [ i : AR et L gy i :
N L E el st ! Lo o eglsly g !
- 1
R PRSI S P
] 1
- L5 - I 1 1y el i
T L R i P e '
R + .
" —F A
! A =B E
! [
H
i L | p2E s i
| s
i LY o E 3

S5 a5 @32l 5l eolistwl b (goleditan b9y (IS JoTp0 @l gld Y JSS

a8 adboe e o Sy gl
Lol 63wl asls]

SN s She-Y-Y

L )by slapines L g 55000 sloapinw
) glsel wdlyo s Jloyl okl ol Loz gl D
Syl (V) @38 g (H) (881 o (gl Db 50
W s VH HY HH S35 ez 56 5 azels oledlll
Sdo Hln e (6o Db sl e LJB o
i lidee Slaal (g o, Lo ST colis cogs
sla o S5g SLedbol oyl 3l eslitl (sl bl e

0,951y eo b as 5 LS ay el JUT o,
i gl o Rarogs wiloe )bl soleiing
Cwds (GLCM) Volas j0p o yle 53,k 5l a5 090
G ol 5o it (g )bl (o by 532 5wkl
ol o S gy (sl s S 15 oolitaal 5,5
P CEUWUON-JPTLIY Y P U WYL OV PRV PR PRPILIVE <1 DO
Sz b sibome 4, L)) a5l gl

! Gray-Level Co-occurrence Matrix


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

29bad Guali golaw -¥-Y

alis 5l oledbl 5 ools alolas aiyl)8 «jygai 3.2
Al Sgupolonde SleMbl 4y o) jglate 4 Al ais
A pgal Gdli (Sl pa el (655 pead 6l
Sz L 90 S i pgal Guili " oS cl 050
oolitul b oz pgal Sy hSiS gl Glise jgal
" o e 0,55

O gme wlidee 1w aw )5 ngal 3.4l
18] s 25 poovad =¥ (S5 =V JuSiy =) 19,65 o0
O3 g (P b 58 (oS a0 il
D)9 an Lo Shg (S e 5o G4 o)b 8
g Bgd oo el Sllec o)y 5 G2l wal LS,
D)5 a4 b Shig bl (65 el o o 540
O Mg oo (gapadd Sldec o)y 4510
Ceplo 5,50 5o dpgaiail 9,5 wlwly
il sl a5 (b 358 o0 (6 S el o JuSy
55 b an8,S A s goleiiay w0 o Shs
oo 50 Bl il ools iules (V) 5 (Vsla S
ilbioe 6 S e o 50 5 (Shs

oz 5 LSy &g 4 o T (308l al o 5o
b wgdoo Ol jlop opedle saisS gunaiib o)l
3y Slas 0456 05 yasiie b JuSo Cule 5 (WS
el 00 ools 7 aalol o laciay oy aile

Y oyl 10y bl S gy aiial —F-¥
(SVM)

Jbw 0o Seis sl by latiy lop etile
S5l gy S lere 4 g Conl oad &11VAR0
ol gl sl (6,55 1 (e bl
Ole g 4 sl 6l gl o e,
i L ds oS sl e glis] ile ol o
S oedle B il (05 lar J (s & j50
i SSE b D90 a5 plaosly b platiy

7 Support Vector Machine

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o lash @ o> jU Juw

45 3B o gl (e M ool I alise
=) 0, S el A A |y Lol le s e
‘.u.ﬂw Cewdy shol ools 3l Lanins a5 olo T59
-V oellsS pmple 5 (Son e ile Jolt
gL (S s il (6 e Dy slaoans S
sl Sy -1 5 b, 2L de a3l slak
oglS gy ed 5l eBam 4o gla g 5l Jeol
oyt TSl Ty (H/A/0) T yigy —o5lS
G=ho ol 3o &5 o Sy [16] 75595 5000090
Jold s gl el (g5l 43, b )l pglad
Lgbise 6 e My Sl Sy dtws 4w jo

b g Sy SBl wm al> o ()l gld 4y a2 g5 b
Oy skt el (giluaingy eSSl ool
ool ol Lo s gl el anT s s Callae cds &y
SlacShg ot « S5 lawange o)) |
L Sy slapm sl ] oo coss 550, 5 658
Gk bt plea b ool oS sl piie (g o
Slaaid, iz sl (b o 5 a S (o S
Sl 1703 o |y VU (Sl b celie
£959—29,5 el (il 5l S35 o ) S (S
59 el ool S (SKols mls g Cnax
e adgs ad> e (b o Sy slap 8
osliiwl gz g plesl Sloe plid S35 sla Slos
o oz G5, 2 o Ses (ol B L ogd o
[17] 05 o0 0ddgs Cumaz ()] g0y

sla Sy S L () 5 Msladses ©)lasls 5.l
Lo S5 Bl Goyb 5l gonaids sl Jol> aige

g plov

! Cloude

2 Cloude - Pottier

3 Vanzyl

4 Yamaguchi

3 Freeman - Durden
% Touzi


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

w03l L (54— Udlg—c (53—t iub i 8 (gLES |

ulyBos g LS sulis

s3lwedly =Y

Wb Sl 8 s p0 a8 Glebg 4 az g b
il 3 a5 s lmosly solei o5 o
s yro ool 0,50 slaosls ¢ dalate ol ¢ iz
503 sl ils i plasl 4y s sl o0
0dds =zl oolatul 550 polas 51 Szl P!
Goaieb iy Gl Sy SeS @ Sl )0 el
slosliwl b s5lome asye, b s ol 5 5)98 gl
5 Pl 6 S el gl )3 9 Sy gl ,0 B4k
ol 0l (2551 5 sy 2 @S G i o

3 gm0 lpodld g aalllan 8 ygmo ddilaio —)-¥
oolaiwl

sk T e s s il 350 s e
Sl g ylagbeS Ve VD (s gliite (o2
slaglhie cul fdaine S0 4 ay0 gl S VYFA
s Ve adhaie (35 )13 s p j90 sed Cnl 5l &S
P00 g aaBo YY 5 a0 0V Sl Job U 5l
A YYFe A iBs YV g a0 OV U 8,4 4l
g aiBo ¥V g4z 0 VA oLlli> oye g (S5
DYSY 4 aids FY 5az 0 YA b Il 4l £+ 09
(O JS2) ol o a3k

Gy po—al S Jeld coolaiwl 5,50 slwosls
YN0 Jlo jo a8 Conl 'Wogig0,9 odiziw caboi
s 53 g sl il b A (gl 5 el o 5
S s HH ol )N S5 (5bome 4y, b b1,
YN0 Jlo jo a8 Conl TY= gl saimmiw gl D
O3 gl Yogo 0,9 shbaix gar wloads 35
aiey Lo bl sl s ol e WYE SIS SS
i 028 b HH (s Sl 55 Yl 55l
Syl gz )0 e ) g @ a0 e ¥ S
—oosdl S3lome 9, b loly pgal sl o Cudls
O (S8 SeSi Dy b gl Db ez LY

I WorldView-3
2 ALOS-2

aS slaieS @ Cunl azias pl sloul Wi

W gogocodloXaSdh: f(x) =w.x+b=0:
b/ ) &M|wb)|mb9‘thLoJ;)\afu)5
99 oy Alold aes o lid 1) lae I h alols (Iwl?
hz=wx+b=+1gh;=wx+b=-1dax 0,
Aol g oo odueli "ail" s silge h L as
Ul sl 55 ) ails a s gl cudls axg
Sl oS anadds 5l 6 i inn (6 i peess
L Jobne ardle (50,5 anin bl cnl 05,00
9o L Blows sl ltiy o edle g, ol
aen Jolio ;o (S ol 5l eolaul b awdSaus
T17] sl omsd o Mo 5 52 b

w8 S gz cpalad (gona s o laie 4
Al ad,s b s S gl (oSl

ol )3 5,55 Lo Sy hed Jds
i e 5 5 4l s 45 ala Sy
2 LSy Conle (aseis @l )l sle (S
)5_L:.‘.a U_" ‘5‘)_> QHLFA oola d.‘oLm L)_"
Al oly oleds an gyl 4t glaShs
5 = 9 g )0 3l sl eolaul b gunasls
S99 pl g dle oS (Eblic ;0 5 Wgd (oo (6 25 s
el jlly sla S b ganail (29,5 )b
S 5 6= sla SRy L gabail o255
i)l 9 dmlne Lo D5 285 Soles 50 9 998 o
So s, pmeal )0 plg wle 1L (gl sl e
30,8 gl oS 5 Gkl as 0l oo solinl Suls
(Ol hg) 0y Shes 0970 (o) Sl e
@ 6,9 dakr S Ss ol eslaial b unaid &,
Gblis )3 ganaib (29,5 05 )10 15 koS
2 dulio S8 al>yo (295 b pl g 4l Gl


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o lash @ o> jU Juw

“‘"‘“’:‘bﬁ "’5‘“")‘ S S S A\l 9T S 50 S

s YYasfov

Sy9—n0 ~5L'43 (Y)LJS_.A Sl

Ao o i |y yregi b o eola

[ 50-20-G20z uo JrJe'mux B[ wouy pepeojumod ]

s yoels asdllao 5 yg0 adlaie ¥ JSCS

5,
_ b4
352
(.Ww
> 9

)

> Y-l 3lome aijey b 5loly pguad s (@ HH Gouml)

HH ¢ygumol 32,50

b (@ andlle 9 )50 albuo 51 Y9999 0,lgale 41 by yo gumio

39 Oyl 32,3 5

i O

)‘6‘) »

[ZTTTIZ0PT'SE968002 T°TO0T 02 -HOA ]

[TTTTU6le8TTO0T 104 ]


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

w03l L (54— Udlg—c (53—t iub i 8 (gLES |

ulyBos g LS sulis

&3 459, b,y ngad 5l gl Sl BB sla S5
Slaz e o pile 51l (sla el ,ly (gl Dby ST
Ll opl 50 09 walem paal Cul osld yuen g
atoz jledl (Shs Ve us—al 0l S sl
(Slassly pao Hlow ((Kod (alil pas il U8
5 o=ty (eSles 9,58 (Jlail o 2 1555
RESRIETIRIIE SO
asie,y L bl pe—al jlead glsul slo S5
5 oo S e e gl M Ll b (s3lme
3 HH il s Pl gl S ol ol oS
CVH g W sl o AHV 5 HH 0l s WV
sle el g RV V' g,loly olS iig a3l
D9dS e 2Tl (g «003)99 —eu B Sl
ol (S59 7F oyl slaws a5 aisws H/A/0 5 5595
Sy 5 55 palad 5l (s VFA olasd ggeme o
RESRIETSY
L Lo S5 on oo i samaiib pslaie o
o Sl S5 o aings ainysS)l 5l ool
N oo iy ya8 S oyl o a5 ol 2l
it €55 b o oz s o ol Ll
A g YN Yoo g as clpléol £
e gl aS anie pls it a5 b
ol IS 280 )90 4 ad iy e iledine
il e &b ol (50,5 AlaS L 45 il e ) -
Sl e oS35 oyl o5 1l )b Y e 5l s
it Lo Sy Ced (NJgaz ;o a5 ol Sl

O PR

3 Total Power

6 Pedestal Height

7 Co-Pol HH/VV Ratio

8 Cross-Pol HH/HV Ratio
9 Cross-Pol VV/VH Ratio
10 Radar Vegetation Index

29Las (5318 3 gy —Y-Y

45 Yog99,5 bz psal by i sl
Vol S g (55w S ey il oo 35 & e e
Syt w90 po—al 59, ol Jlesl oz g 9 plosl
2 s By IS ol plodl s paal ioled
S8 ya B 0e b bl 4 )by pglas
Aild g el g gy S 0 pe—al SLSe
S310l5 9 6598 polal Gail 50 o plnl Vg latenix
rgbeal SLSe SS& &jad wol (gilome aigs, b
Ty matisadil Gk A pe il LS
Wl o e WYY 4 polar gle SIS & 508
)l 3l 4559, bl pglad (ol IS 51 Bua
b Blgs o S Hlaie ] 0 aS el (g pguas
Dbl b e aim o po loly ST 5L L et
oS a2 (55lme i3, b Mol puglad jslaie cnl (sl
L ol sl 5o Sl 3298 S92 aidds Ly b
ol AT S (295 peal CudS  (g5lee 45,
o=l LS Cgr T ead mmal 2l Sl cnlpl
A oolaiwl pglal )5 e

S 79 Tyl -¥-Y

@ bl o Bl lulid 5 gunail plxil Cgr
59, L)l 5 )5 nslal S Sy gl
2= 3l Sy gl Glp il oy il
ot ya Ly yile 5 ooliiasl by il 3BT« ¥-gy0,
iz peai ab A Gl b as S LS
(s (o Sap ¢ sl waled pos la 2l
Tl (Non g p90 Glow el 205 Sle
Sy Oleie 4 abaiz paal Wb A Guoes 0l
YY oloss Eo—atro )0 Azl )0 .S EVEIC RN EYIN

! Histogram Equalization
2 Multilooking

3 Resampling

4 Refined Lee


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o lash @ o> jU Juw

Silmo 43395 b 551005 9 5395 palad I ouds 1 il ahne s S N gu

I. Contrast band I optic

9. Mean band & optic

18, Lambda 2 (Hid/a)

2. Second Moment bawnd [

10. Homogeneity band § optic| 17. ASM Single-Fol

3. Mean band 2 optic

11 Yamaguchi &b »

18 Imtensity Single-Fol

4. Mean band 3 optic 12, Psi 3 (Touzi) 19 TiI
3. Szcond Moment band 4 13, Fsi I (Touzi) 200 Fi3
. Correlation band 5 optfic | 14. Phi 3 (Touzi) 21 T33
7. Mean band & aptic 15, Padestal Height 22.C32

8 Diszimilarity band 6 optic

Sl st ety s eile S gtk
o osliial elid Loll gl IS 5l andinb
&b el ccwlg g ol B)S cnl slayial)ly
DS oo S5y Oleidy oy e Slas cl sy ie
e el CyomssS el ol b 8131 el g
Sl ate e s PVE ol € al,ly (ol ange
Ganai b o as Sl cwl 2o oD plp g alil
oolazl (g5 ;500 51l 5wl (g (et ol
P AS S g gl slaosls e izan g i
(Mg 9 OJS=S )3 a osliiwl govail

Al ooly yioles

"
-
P 5
-
»”

()

& 2l b 2929 b g 598 pglal o el
Sblis (o5 p igd oo Ol (> bl o &5
9955 et 3 O] Sldlbl g digd e cugy BB e
S35 ng=a 4l siz (lalph iz slml
5 el ool (gatee ol 5l bl e 4
ll 99 g0 A0 (655 peenadl mhaw )3 5 (S
a—d ool s (VY o a s Aol 3—b
o sl Cwny gluange e 5l a5 la Sy
3,y LnSo & j9—0 dn (S g oy 3.4l jslate

2l g ale (219 5l o audgi Suwlo (& I b o sundigy (195 b ¥— 92909 (hubusr yguai (0SSl


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

eoalaiwl L (540 o ylg—c (ga—uotub i8> glasjl

ulyBos g LS sulis

Sowdib 43 ooliiwl 8590 G g S jgo] R0 ¥ Jguz

Ly iyl 8212 | Cewd 2l
sLF 8e AT
obesla FAM A1
&l YA Ve AT
S BYY aYa

Gl Ay e ash ganaib 5 5aals S5
5 ¥ 5 4 gonaid jolaie 40 5 C byl
5 &y Ay sla Sy cand aril o ¢ e AA
(V9o 0 gyl 51 eolawl b oo (gosails 1 guas

RS W) 00)5‘

G S el ol 5 sl (gl)ls blie jo a5 Sl
rolal cage o Lo Sy NS 5 Cuale )50 50
Loy 4o ) el g3lome 435, L )1,
BUPS W PC IR || S JE B T I INCY RS N e ov
O ISP JEC I [FCINE 3| [P JUPS U PRI

Silbme 43395 b gsloly pgbad 3l eud ! yoiaw] digy Wb Si09 Y Jgur

1. Famaguchi_swrf b

9. lambda 3 (Hid s}

14

Mean Single-Pol

2. VanZyl vol g

10. lambda 2 (Hid/a)

. Corrslation Single _FPol

[FEY

. Tau 2 (Touzi)

11, Entropy (Hid/a)

18

ASM Single_Pol

4. Psi 3 (Tousi) 12 Delta (Hid/a) 19, Iniensity Single_Pol
3. Phi 2 (Touzi) 13, Anizotropy (Hid'a) 20. Span
6. Alpha (Touzi) 14, dipha 2 (Hid/a) 24 732

. Freeman_surf b

13, Homogeneity Single-Pol | 22. C23

o

8. Clouds surf b

PRTERV RCIWRVI St IPCINA 4] I JES BT I PP SPY
S s s 50 Gals jleolaiwl U go il o
S 405 C sle el alge ke b i3l
oSy Cond (N gaz 53 ool £ 733 5 APA
0050 o (sa A il py a5 4Ly

S s b ool andib paal Gl L colys o
58y SlaShg b ool sanail pgal 5 )b,

Al oy 2led oud gaadil psal ()b,
L )5 sl Sy o 5 o,Sas anslio jolaie 4
e s Shs (ol 4 6 s S 9 )b,


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o lash @ o> jU Juw

SaP 2ol oo gzl yriwl dte o S FJgus

i Meaw band |

9. Second Moment band 3

16, Entrapy band 6

2. Diszimilarity band I

10, Correlation band 3 17, Correlation band 6

[

. Dissimilarity band I

1. Correlation band 4 18 Mean band 7

4. Second Moment band [

12 Meawn band 5

19, Homogeneity band 7

[

. Correlation band [

13, Dissimilarity band J 20. Dissimilarity band 7

6. Homogeneity band 2

14, Second Moment band 5 | 21. Entropy band 7

7. Mean band 3

15, Mean band &

22, Becond Mowment band §

8. Dissimilarity band 3

sla Ty ganaib 5 6,0 5 68 sl Sy
Aoloads m Lbu,u)u ‘5)9_> a sl 6)|~)‘)
ouds Sl (F)Jgoz jo Lo oS & by o slocdo
IS (bl sl Sy oo e Jdo 4ol
odd &8ly slafuSy S8 cnl )3 aibos g (2
od_n] Sy &)9_: 6[.4:3‘;):5 Ja...uj.: as (u—?)d.iw
o|) w% )s) )J‘ 9 d)l.m )é AW 69‘3 le'md‘“‘i"‘" ‘CA.M:‘
odls Hlas (V) Jgaz jo a5 jolailan 5 wiloads ools I3

Ll yiaS o]y 4 Cd S

5 Somainb Jolye (NSt ©)larold 3k I
b 3 Fdl lesli il L (B)lg—e gl Fel
PaS e ol gla Sy 5 6 S pee—a
B9 o plol il 00l 03,51 (F) 5 (V) (V) Jglo>
Gor B 5o Siledel sy 5485 g0 5l a8 ol
g n (gny 9 4Ll

iy mbs-¥

5 saib daosls il plowl Jolye (L3 25w 5o
o3 oab aill o ye S 3l ()l gl
gopainb laul ol a5 alosl (V) 5 (MDgla S
o plnil Sy ghaw ;5 38l 5l oolitul b b S5
bl gla Sy gumaid jlas ls ol
Sy 5555 slaSs 5 b 5 6o sl S
a3l (V) 3 () «0) Jolaz g (B)JSs 10 el o0l
el 00

sle S b ganail axis a5 (W) KD 5o
5 o], (alS gy 4 99 o odslie wens] (g1,
50 a5 jghilen g aliloais Slwlil o 4 S
Sl slacss sl il sai 0351 (B) Jgo
R T e e O N


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

ool L (g b lgc (g3—uoiisb a8 GLas|

ulyBos g LS sulis

W 29a (@ Shg g 0 Guiali jl oolistwl b 5,101y dte s (T g 31 ouid Gusyalub y guai (I :F S0
ouh (galadinb pguai b ol S ¥ g (S gaw )0 §aali lesliiwl b (5510 9 (598 Ak o S g 3l ouds (Guuaib
S5 T 50 F2al ool b (5595 donte ST 329 3l oo (sl pr gl (@ (5)I]) et SS9

5329 b 0 Gl jleoliinl b (6,101, At sla T g uaiiab )0 b S <o g (S <800 g

ity LS ool ol S LS e Ll g
s Tv,af Fo AL TEN 19,57 Y Lt

S 39w 30 Gl oolaiwl b 5,101y 5 (5595 At S S ig oAb jo b WS cdo g S cds F Jgua

ity oL olessl aly S LS e LU o
o AV AV VY AAT | VA AYAF + VA

S 79 T 50 G2l 3l ooliiwl b (5595 At s (S g (uaiinb ;o b WIS s g (U5 cdo Y Jaux

ety LS olexsLa sl S A eds LY e
s AN TRA4 (AR TV, A Ao ¥ AYeT - YT
v



http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

ey Lapeislo 5 (a8 (osy (V) IS
aS (VJsoz j0 1) gao90 ol g canl 00 )5 Sloliss
o 18l o e so s co L 1) Lo LS s
CBoan azg bcal aidls ogg S WS s
sanl_ie (V+) 5 (1) «A)Jsha> o SL5 LS
ool b gaaiads o (WIS ol as 098 o0
lolis 2B 255 4 (55 preal o 0 3080
S 5,58 oSyl esliinl b gunail o s

palogy S el 0als ools igles (V) JSS o
Al (6 eS CBs (V) IS 4 s ol 9 (2LS
g ale jooad ly glo JuSy gunadil cpl o
S8 ely S 5o« She e jo sandab wils 38

ol 00 00l

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o lash @ o> jU Juw

sloslial b (2)lse gl Pl 5 ganail plowl 5l as
plom am MU 3k« Sy chw o 34k
S5 e s 5o 580 5l ooliiul b unarl
(A Jslaz 5 (NI 0 ol mles a5 ab asloyy

el ooy &1 (Vo) 5 ()
L )by sla S5y ganaid as (V) USG50
ol |y S el s )0 38l 5l sl
S 5 oleislo ool s oIS was oo
sehiles g el 00,5 Slulid ol Jlews lacds L
slacds glils wwnl oads ooly )Ls (A) Jgoz yo a5
do pg—al yo Bblie iy g ailud o Ve )
aS (oY) U cewl ouis (gamddds of ) WIS 4lgie
Gawainb g o)) 5 6,88 oSy sanaid

a u.\_m Sl OJ—AT S L.S)“bl) du‘;))5

()

{an

()

S 2l (@ G manal g )0 @320l jl eolistwl b g,101; dlte WS 29 3l oo Gusvaib pguai (1Y JSo
Sl 3 gual b osd S 55 g (6 a5 e b 50 Gadli 3l ooliswl b (550105 9 (5595 dinte B S i g 3l eudh (Gusuadnb
S 25 e T 30 Gkl 31 00liinl b (595 Aty S (S 59 3l oo (guivailb pgual (@ (6)lol) Aty (S 3 ol


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

eoalaiwl L (540 o ylg—c (ga—uotub i8> glasjl

O3S oo geas 35 Gkl 31 o0l b (6,100 it SS9 guvaiub jo b (WIS cdd g (U5 edd A Jgu

ulyBos g LS sulis

_u.»}.d.‘f nL_nj‘ L}LL""""""‘" :l_g iy .:U. P L ||.1||5' I_uﬂ
i it BT 17,44 # Ty il

S35 oo o 50 Gl 31 ooliiml b (551005 9 (559 ke B S 9 Guivadinb yo b LIS <o g (IS o A Jgu

wrls ol Cybec b sl y Sl L gyt L LU e
el BYAs ARITA AFY A Fa TN .79

S 35 oo b )5 bl 51 00liinl b (6599 it So (S 19 Givainb ;o b WIS CBs g (IS 8o e Jgu

i oL olersle 3 Sl g Lgp L LS o
s To,ov TRAY AFAA VAT 4y FF L TF

9= s 0mlive (5,55 STy b ool (sunaib
S92 S S b oad anail pgal )3 ol S oS
B0 glyls ol asllls (o o )ls (g i Cds (g,l0ly
0 0525 ol g Al a S Hles jocul (g S
L bl 5 658 slaSig b ool anail ngal
ooy e s vy | Lo oSy cols (g0505
Lol ganail pngal 10 48 (90 ;0 unl
oy G 5o o5 55k a2 (g (rl )98 sla S
ogdle >lei ol yo aS bl el oads ools 13
as 59,10 0525 o S5 g leislw g ol ol 5
B el pls wiloads (guaids oy WS 5o ol
omaih iy 3 S g oleislo wlS gla IS
CBo g Sl 03)S oy 2alS (695 sla Ty b oas
A Cmd ] C80 > g sl @l 138l ol LIS
Sl 5 6y sle Sy L osd sanail ngal
S el g0 0 S LS clBs ol iy
o il 0h9, b 6y pslal Lol o 4 Su05
ERERT O NN TSR
odh gabdiib pgal g Wed oo (suaiib W) 5o

@il 5l as (bl 35l o0 oaliv o5 jshiles
ol Sy (6 S el s 5 5l S oolil L
Gl 51 ooliinl b ganaide b 5l yieS Cile @
a8 jehilen 323l (ol )0 el (S haw o
shls SLe (S e o osls LS () Jgos
s 4 ;0B gonaib o g cul Cs 1 S mb
b )0 3=l s Ly o Sloe Lo @y 050
gl o ol @l 5 S ot 5l (s S e
g 5o 3=l )3 (Hy b a0 Al )l
e )bl s s slasS Ry il 48 Sles (S
s it ooliial L lse gl 5l sl plgs e
o dalie Ly il o oo s AYAS IS
Sy s aba>do (558 ads) ngal g oud sanail
blis 55 0 0ad gaa il pyai 9as
| o (o b oLl 4 oo, 4 lolaisle
L5 ik S s ol i i
@ ;0B 6,105 9 6)95 sl ST 5 Sl ol b stalive
ooyl cplazs o s bl s o akis


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

Ay ale @il (g )0 (glme 4ijg, LMol pglas
Sy plwlis an jol3 gogus L g ol oolatal
Goadnb ;5 Jy o pl g ale bl ;o b JuSy
Dol Sy duo, 3 AV Y IS 2Bs 5,5 sl S
Gilome a5ie, bsyloly 5 659 pglal Gal 5o wls
Sl plee Canyd Lausis g 8o il ddoes
5 e @l @l & )y e 6T @y Wkl
S5 pyas oS (Hlge )3 Jg vws &Ll Js8 LB
S5, SLedbl il g asles (ozran Blge 925 Sl 4
Sy glwlid 4y ol g aes o cwws ) (s
e o sl Olg Ll s (e (53, 2 )loe

3,5 oolaiwl (5,1l eols
Sleslawl b gonail olss o ST Oladss o
Ol oo eizped 05 (g JuSiy Tl )0 38l
Os—l Ml L gilome 4y, L ylol,) slas
gl adlis (nl sla S 5l Oslite oo Sy
S ySlos 0525 5 plowl (golgining iy 5 9,5
e oy P)lg— gl Al S B 5 oy Sl
iy Gl slozse Job b )by nslad (izren
3385 S pglal wies pslaw )3 (Jolite 6l Sods
To— Jo—b Nab 5,10 pg—ai C o X slauily
5 Sl ;a8 Lol (g iy S50 5 alo (5, 5elisS
Sl Azl jo s o lis g ) mhaw Ol
G el )0 g 090 wmles (6 YL SIS cds
U g S Dl o wies J385 2 )lse
25 owir Blee paris jo ) ) polal 0o

[1] Liu, S., Yu, B., Zhang, N., Zang, J., Wan, J.
and Wan, J., " A Study on Monitoring
Method of High-Resolution Remote Sensing
in Cloudy and Rainy Regions ",
International Symposium of Space Optical
Instrument and Application, pp. 263-271,

2017.

[2] Liu, W. and Yamazaki, F., " Object-based
shadow extraction and correction of high-

S0 Slelbl (59ld | wdigo — pole oy s

1EoP Jlgs @ S o jlosh @ pas> jU Juw

G=il Sble e 4 09 walss Ghg 5o &
=g Lalill g5l asis, L 550005 9 598 o
g ees £85 il g (B)lse e s LA

ST 1ol 3 5 5 i~

stoSo Sledb| 5 oolaiwl ¢ 3iow plodil l Ban
Al 50 Glejen Ojygo 4 )bl g 659 sloesls
S5 pobal Sl (B)lge olulid 5 ganail
el lgo g Ol bl i 0 slacasgasa glyls
o aiile Jolgo anlllas 850 ddlaie o a5 Sl
5 0l e sl el s adlaie g wily oolisl ksl
b g ol 0529 Jds 4 6,58 noa 3l albiwend
9l (sl Az jo wbls oy, JB Gl 5l ol
(195 Ol SOl @y g s (s § D)l (e
polas ol s 09 e ool (g4lsl, yiglai 5l
0520 sty et 50 5 T Ll Sl s
S5 pg—ai 45 (blis )5 g)lol) pglas o Sles
D=0 sl 4y IS pl Slaal 5lcwl SCiw lyls
9 )9 e SLa Sy 5l eslitul b Gudos nl yo
L gonainb 4 wiad glizinl pslas ) as )l
gh—w ;5 9 s g ;0 Gl jleslii ]
b 50 Gadls 3l 0olital b pgeas (sanainls jl ol
el pgai |y 09d oo Jaich o (5 S e
Ol g Gyl ol 5l ool cway slacds g 00l
L sobl s 6o sla Sy gomnainb o ol
AYRS IS cs Sy b 5o el 5l oolizal
owaib 5lanld ol jo 4 ol Casay oy
&zl

resolution optical satellite images ", IEEE
Journal of Selected Topics in Applied Earth

Observations and Remote Sensing, 5(4),
pp.1296-1302, 2012.

[3] Shen, H., Li, X., Cheng, Q., Zeng, C., Yang,
G., Li, H. and Zhang, L., " Missing
information  reconstruction of remote
sensing data: A technical review ", IEEE
Geoscience and Remote Sensing Magazine,


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

03wl L (54— s lg—c (53—t iub i 8 (gLaS |

ulyBos g LS sulis

3(3), pp.61-85, 2015.

[4] Maalouf, A., Carré, P., Augereau, B. and
Fernandez-Maloigne, C., "A bandelet-
based inpainting technique for clouds
removal from remotely sensed images",
IEEE transactions on geoscience and
remote sensing, 47(7), pp.2363-2371, 2009.

[5] Shen, H., Li, H., Qian, Y., Zhang, L. and
Yuan, Q., "An effective thin cloud removal
procedure for visible remote sensing
images", ISPRS Journal of
Photogrammetry and Remote Sensing, 96,
pp.224-235, 2014.

[6] Melgani, F.,"Contextual reconstruction of
cloud-contaminated multitemporal
multispectral images"”, IEEE Transactions
on Geoscience and Remote Sensing, 44(2),
pp.442-455, 2006.

[7] Lin, C.H., Tsai, P.H., Lai, K.H. and Chen,
J.Y., "Cloud removal from multitemporal
satellite images using information cloning”,
IEEE transactions on geoscience and
remote sensing, 51(1), pp.232-241, 2012.

[8] Song, M. and Civco, D.L., "April. A
knowledge-based approach for reducing
cloud and shadow", ASPRS-ACSM
Annu.Conf. and FIG XXII  Congr,
Washington, (pp. 22-26), 2002.

[9] K. Kouchi and F. Yamazaki,
“Characteristics of tsunami-affected areas
in moderate-resolution satellite images,”
IEEE Trans. Geosci. Remote Sens., vol. 45,
no. 6, pp. 1650-1657, 2007.

[10] Zhu, X., Gao, F., Liu, D. and Chen, J., "A
modified neighborhood similar pixel
interpolator approach for removing thick
clouds in Landsat images", IEEE
Geoscience and Remote Sensing Letters,
9(3), pp.521-525, 2011.

[11] Dare, P.M., "Shadow analysis in high-
resolution satellite imagery of urban

areas", Photogrammetric Engineering &
Remote Sensing, 71(2), pp.169-177, 2005.

[12] zhou, W., Huang, G., Troy, A. and
Cadenasso, M.L., "Object-based land cover
classification of shaded areas in high
spatial resolution imagery of urban areas:
A comparison study"”, Remote Sensing of
Environment, 113(8), pp.1769-1777, 2009.

[13] Byun, Y., Choi, J. and Han, Y., “An area-
based image fusion scheme for the
integration of SAR and optical satellite
imagery”, IEEE Journal of Selected Topics
in Applied Earth Observations and Remote
Sensing, 6(5), pp.2212-2220, 2013.

[14] Fekri-Ershad, S., “A Review on Image
Texture Analysis Methods”, International
Online Journal of Image Processing and
Pattern Recognition,1(1), pp.1-63, 2018.

[15] Bharati, M.H., Liu, J.J. and MacGregor,
J.F., “Image texture analysis: methods and
comparisons”, Chemometrics  and
intelligent laboratory systems, 72(1), pp.57-
71, 2004.

[16] Maghsoudi, Y., “Analysis of Radarsat-2
full polarimetric data for forest mapping”,
Degree of PhD, Department of Geomatics
Engineering, University of Calgary, 2011.

[17] Goldberg, R.B., Barker, S.J. and Perez-
Grau, L., "Regulation of gene expression
during plant embryogenesis”, Cell, 56(2),
pp.149-160, 1989.

[18] Pohl, C. and Van Genderen, J.L., “Review
article multisensor image fusion in remote
sensing: concepts, methods and

applications”,  International journal of
remote sensing, 19(5), pp.823-854, 1998.


http://dx.doi.org/10.61186/jgit.11.1.1
https://dor.isc.ac/dor/20.1001.1.20089635.1402.11.1.1.2
https://jgit.kntu.ac.ir/article-1-637-fa.html

Journal of Geospatial Information Technology
Vol.11, No.1, Spring 2023

K. N. TOOSI UNIVERSITY OF TECHNOLOGY

[ Downloaded from jgit.kntu.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.20089635.1402.11.1.1.2 ]

[ DOI: 10.61186/jgit.11.1.1]

FACULTY OF GEODESY AND GEOMATICS ENGINEERING Research Paper

Improving the urban features classification accuracy by fusion of
optical and radar high spatial resolution images

Fattane Kia ", Mohammad Javad Valadan Zoej 2, FahimehYousefi

1- Ms.c student of Photogrammetry in Department of Geodesy and Geomatics Engineering, K.N.Toosi University of Technology
2- Professor in Department of Geodesy and Geomatics Engineering , K.N.Toosi University of Technology
3- Phd student of Photogrammetry in Department of Geodesy and Geomatics Engineering, K.N.Toosi University of Technology

Abstract

The population growth and the development of the urban environments have created a lot of incentives for
researchers in the field of spatial information to provide methods for extracting features. Remote sensing
technology and satellite imagery have become an important tool for obtaining information in order to extract
features. The presence of some obstacles such as weather conditions and the presence of clouds and shadows in
satellite imagery prevents us from getting information from the surface of the earth. To solve this problem, we
examined the ability of the radar images in helping to extract the urban features by optical images, especially
detecting the pixels located in shadow and cloud areas. In this paper, the images of WorldView-3, ALOS-2 with
single polarization and four polarization were taken into consideration and the optimally extracted features
were used to classify the vegetation, building, road and soil using feature and decision level fusion. The optical
features include the gray-level co-occurrence matrix (GLCM) and the radar features include GLCM for the
image of single polarization, the features of the target decomposition, the separation characteristics and the
main characteristics for the image with full polarization. In the classification by optical and radar features using
feature level fusion, the combined accuracy of 83.96 percent was obtained and somewhat it was able to correctly
identify the pixels in the shadow and cloud areas, while the classification with the optical features obtained a
total accuracy of 81.02 percent. The obtained results of the decision level fusion are very low and unacceptable.
The results in this paper showed that the use of the radar images along with the optical images in the feature
classification using the feature level fusion improved the accuracy to some extent; and depending on the
different conditions the result may be different.
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