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7 Segmentation

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

doddo —)

S0 CedeS g CaeS B Sl lojlsale yuglas o)yl
S a8 4y dzgi b 4T psboay a3l gl
St o)l (6 e Sl pglas (nl YL
Ol & & 09h o0 Al (e 5 0lb s aog
FB o) 55 jeesl ot G ST (i
sobie 4 L) ren o aiiladly 3o
Sl (65950 pgbas | axie SleMbl )3 gl
Slyzme 5l gy S g pgal Slegil gl 5y a8
S 8 anlllas 050 ol (5

sl 55y 1 Sl GBlaal Silegil lwli
9 bl Sles b0 5l (S lolsale 5 20
Oliizs a6 990 2| Jlo iz o o5 Sl (LAl
ot (Sye y935l i pgloal ol a3 518
logas Glacal ol o n egiie SLSo Gloal
5 astieo LSl SO sl g 009 iy Jlwcws
Lalosylsn islon) aiien 395 Bl ab 5l 5lois
g iz sla g, IV g o5l do saS
oS ool oas @) SlSe Gl g o lse lulis
o siny ol V14385 55 st 3l
sisls o g, =Y [¥]7 S b bls - el
slassg, -F o[0T Luw < o5 o jzg, -1 [FITal
g e 3l S ki [Pl (55
@ o Shg Gl g gl lagtg, ool SIS1 54
15 0nT b onl ol lSe Glaal oLlis skt
oo, 0,504, 3l eolai wl by YW Oladss
ol 45 G5y azti o [Flas 5 e Jlasl sz
Sl s 05 bz s S (55, 2 anl )3
Cudgize 4y a9 b dale> poley g aen
ladaly sla by, &l1 4y ks da 38l con e s
BB 5 (55— DD I pladesore ;b o
@bobd iw slagtsls p plosl 5l L3 15 o s

' Geospatial target

2 Template matching
3 Knowledge based


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... Lglo_;lgmlo _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

gbas 5 SBlaal sluls dg) yo o Ken 7 oyl
255 S ) iz o my Sl 905l phenn
290 (P)lse hogi g lyFul b g 0dges ool
laal lolis 4 plad] Yas 5| glalielss LS s
5 oolitl 4 axg Lo ,Sog, ol [F] wages SSe
Slhlre G p pg—ad 559 g ok
Sle o el Sleld

slp oo ol sla Sy 085 as L
ol sr—oge 2 )lse 55l Kb Lo, oSl
@ S 5 ) gl 5l (2o o1 05506 ey 568l
L oSzt wl e Gglaie 09> Slwan
Lot ,o8) cl (LS Slaal sla Shs 4 a2
Lol seils walegs 1) GG Blaal olwlis cold
Sleome lyls ouls zlpziul (>l 5l ol ao o
4 it led 5 5o 5k Bl orlie LoD
Sro=a b gble lwld b, oS )sb
JOER VTR

el yobate 4 (2@ JB Uy sl ol
56,5k s Sl O)90d oy Gladi o
FB g r—a Bl | &S]y ()lse cpg—ad SO o
B R R Lty
2 it Sppe 4 L (2)lse nl anS oo
Tz (2l Olye 4 a8 ais (hled pslas
Ol 5 b azg S sba sais b o aSl
Peb e od e blie

a5l ppal (S sl Jie bl (e 5
Sreas bl Gl o) bl LUlss I b
Sz Sl laJoe wiS 5lwanb
Ry ;5 Blaal Cuxdse i Boa b pga
555 o5 bty o e (o o01azE,5 5 anllas 50
3l e slaare; ;5 oS lacadse S o0

7 Codebook

8 Foreground

9 Salient objects
10 Saliency models

S B pario 5 ol Gadse jl Sguze degacne
ol )2 (Blse 08 (o0 )18 LB o VL ploel b
S CoxBge aS 09l o 00y inled gloj ciwd
@ LSS anld S e gl YL B L Ll
plol gl o 5l aws cpl o g lk
9 09 Ol (b3 (b Bl Slles
Wyl oYL CEs 4y 5l aS o A g3l s
o] el ceslis

S rg—a Siuled plgieds Glei oo | gumy Lo
) baoe b g (2)lse (plolid ISl a5 0 6L jlaly
W Gl 53 055l o0 ol B sanankd 4 LS (oo
1)l (Seal (Bl (LS Clxbge 585 (e
a5 a2l B Hozmen ol B lap] Baa 1y
Jeloi 5 430 Bas asly ool oYL el wiejls
0 o e 4w ol 0,5 51 il T (b
9 " pe—as bk Sl ST e gana il
Dyologas o)lal T giays s

3L )T sl sl slac bl (5 ol 51 (S
@ldy) Sl pln 0 o9 il (rbge )lse
P ol 65 coge a5 ol —waie Oas
B Sl s Yo ) o s 55 095 g0 cilizo (glas 1S
98 L lesliul L] (omdge (2l oyl
a2 sl lp G2lse 3l g 958 gl
Se aledyo 9 903 0 0 9 ailS (0 bl
Ca basT) @i 4 a2 L a6 peea
plsl (2loa pgloai 5l s p—2 3blie Qlwlib
el jelaieds o, Kan g cdlos [V Fusols
slojloals pol—ai )5 o p—3 blie Sl pess
45 Widgas ooliiwl (g0 (B)lse I uldeS )
Alse 2b B (5)lee gl il A e an il
D] el alss o ple oSiis g oo gl Sl

1 Scene classification
2 Texture analysis

3 Image retrieval

4 Video mining

5 Sirmacek

6 Sun


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

oSy slp yho nolis g diej i Sy
Ol @) (Swz p alolid rgal )3 diej
Lol paed 00088 a5 o gunasl dliwe S
g (S lolid jshiie 4 o Sen 5 Lilz ]
oa 2bd pgal Sl S5y 5955 65 s,
o) Ken 5 g0 J AVl woges slerig 1,Y,35 0l
e pled g 4lio Wiz pled S 5 jslateds
SR 22555 9 gl Ghinejm (luor p i
5 i8S Gy CRPY 6 e gz Ly S S5
9 “0,4)3? [Ya] Ajé)ji Cewddy ‘) L,;i_m?); )JQLM
i3 SIS Aiej gy g3 pleol jglateds o) Kom
Gaals Vg pgal laaSs p e 9,500,
NS [Y8] wsges ooliinl pgas >l ololind
Sz |y gl nled p g hey S LS 5
gl L*arh S, slodd o S ks 5,5 ojla]
5ooliwl b o) 5en 3 "L o VY] ass s
e 9 4l Sl K, pl T e o OS]
RS OPSPRLENCN | 7Y IRCISUR RPN AT RE K Conese
Ol e b ile Sygoty | gl SO
3 1y (@ Bble) 0aiST slangi g (dsj o)
FodsS Lo Tt [Yalwisges Jow Sy slad
YU o slaaslis L) oSl 5 5, mles oS
Ol o8 prg—as 45 S5 5l eoliiwl b g 03,5 alésl

[Y“] DS ged Ml?u |) Pead ‘Si»..«M})J
Lz p Gblis olwlicd Glabg, ST J> cl b
rgb—ai 4S5 Jyens nol—ai (59, » W92es
aS Hebyled Lailoads Jlael coins (6,903 o

10 Patch

11 Chang

12 Jiang

13 Shen

14 Margolin

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

@YU sl Jliml b s pleie Glioloase pm
SNl Y game Sg winly> a3 90 (5)lse
LSl aiwgn gloacdss 6w Jols Sy
[} w.;ls)ﬂ ‘CA.Q‘.? IR ‘u.i;) LSLQg;fj )" OJL&:;.»J‘
5,505y (rl o Tawzy gblis foni &l o
o5 ey iy (P 45 el slasS s
Olieds Joe ;o a5 [VW]aig—5 150 595 die)
wlim oo gaie oo )5 5l adgl Al o S
el s IAl s a s )le o anls Jol s
ialpe Yo ] glas g5lwes,—as VAl o lee
S @opd 5 VY] ppas bl YV s glyims

IRYWIPVER Y
lwlios &y jo ool &l)) slo Jow (ydl 51 (SO
slJas g6 31 Jow ol ol slgrzon VAA L o
St gl Sl T 5 e o5 W ol
el oals &1 ] (i g S ol oS julas
Ol—id a5 Woges a3l 1, Hladiges ol LSen g o]
plaie slagSe olobs ;o Ll Jow codls sazas
A>¢i pgd Zoo Irvleul Glise sbhax_o 5
S olidss g Ve Jlo o [VE] ) Sen 5 0Ll
ol e Jlasas Yoy Jlw o [vel o Kes 57
(Jyore polas 50 5k gblie (glulid Coa by,
6}"-‘*’ oolﬁ ‘)1’.5[-‘43 &9y |) S udalad 6L“’r03-.’.)9i”
‘).19_,\431}5)0 ‘Sia_u-»}).’ ).‘J.QLBA :L»_wlku L’ 9 &o;
g, 0 slod 4y 5 b Dladad lgieay a5 ], Slalad

! Saliency value

2 Salient areas

3 Itti

4 Bottom-up

5 Achanta

6 Liu

" low pass

8 Condition Random Field
9 Goferman


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... Lglo_;lgmlo _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

Cgo Guizd ol )0 a8 T O s Sleladl a5 el
50 4l b salgs SIS Blaal ST ol &
Slaal glolis anT B cds 5 ce o Lialydl sl
Pl gt Sl o el o el S
MSER ;35 (o>195 sl K51 02 55501 5 (x5
51 5 ol GBI o odeo Censl 00 oozl
L 2l @lwbd plas olas )5 5o lag )5l
Sl pglaar ;o (ganaslad leslaiwl pos dlas
Sl olisdos 5l (B 0w o)Lt a5 Les
bl Ll ;5 sasranlad oz, oy at
Ol a5 6 y5bas sl oot eolii il (5 pg—ai ;)L
el Sy S35 alols e asloo Ly LI Ly o5
alideo Slabad 1) poal ( Sy A8 )3 poad
321y 3 Slalons sz m 5 lai e S
Sl 0355 et Lo ,o8) ol (B5b 5ol (o
2 bl red praims oo plmil Goge 5L Bl ]
3,505, Lo MSER oo ;651 5l oolai ol 3805 0yl
S8 aslie 8,50 (gaindndad 2 oSl 5l oolan il
ol 5ol L jlae S aslsl j0 0,5 o0
S S5 50 Slapme;sS 5l onal Cussay (Siz
Slasal sszy Y Jloil Ly Gblie 5 05—0 o0
S T 02,580 gamy i o g s (gplulind
T 3dos onl yo ooliiul 9550 S pga (o5
B 4 slaeini8l po—w (30 )3 G 99— o0
Ol (N gloa28 wJgb Cuz oadaid S
oleidng oy Ol plez (iSu 50 ad aaly>
S3lmosly @l ey (i ;9 090 00lo 0
O 53 Saleyd 5 95 (o0 518 St 9590 5 L
s anlys &l Elolgiig § 6y am piids
s il ¥

e slap o8l (rdge 219 gl il sl 2
Bole 55 obol 1 ) by T ol se 45 Gl 00 @3l
S ol LS gaiws dw ayous oluli

3 Bi
4 Han

Lok @ble pleiear a8 aiwn oo )lse
O Sy (al wSplad )3 093 (eslm 2y
oolaiwl 2ol 6 —ar Sl—wlre o Jow a2 o
g Slidos sl agyls 1) Ll slolis cys
I CHENCSNPI ISy RV P IR g | S L R ) PUER 5
odliisl 535l hminns yrgloa 5IUT Sz | rga
SlaSig ohlSes 5 ' J Jlie plyean wlos S
5 08305 w5 ol (sl Ts Lo |y (S
paebg 397y ez p L) G rs—al SareS Dlalad
5 Tobe [¥Y]msses gum aids LT o Claal 39>
Jls 0 O 5T g Vo) Jls o (S
) 29290 (Swz 1 sla o e joboay YoV
S b5 4 Wilodd a8 (Jgene polai gl 45
s93liass polas 5l 5L bl g by sis” olulis
Jw o e 5 Tola LYY ¥y Jwiles p LS o
o sl ) peal (Kiaz Gl oI Y-V F
S Sl Gl plolis anl b s gmies gl
5 sikize glgil 5l jekate onl sl Ll V] oo
SG ol b g 00,8 eolaiwl (K 5 slaeis 6]
L Slasl a5, pug—ai 5l iblis ¢ 5550l Jos
50, ol 5 s ss2s Ll o YU Jlezs|
SBT ol aisls plosl 1) SIS Blaal e a5 ol s
s Joe jleslaiul (LSl aS ams oo l—is
293510t pglal Jelod sl gl (K
Glpoai S8 slacobld ay a9 L 0,00 04>y
55 5 090 2)lse 3l Kb slaey,5Sl
SeS Jo 99 nl coS 5 gl (Swzp sladss
selss pgal )b Gble ololid diw; )0 SLLS
Sl Eds g ey Gl s yomie 45 3503
Ol Sleogas 4 axgi b Blaal 5 o)lse olulis

Sgd oo Ll (gl e
e Sz S5 gy Bl Bk ol 5 Bos

55 B el e Blanl sgzs 5l Jeime sblie

T Li
2 Sun


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

s> ol baS e ail gl oe b o
o ozl oyl jo ps op eSS (6, ISl
el s g b oo Ll Jlal (Hle Glyen
O)5o @ > JSL bl Gl i glag )5S]
19 MSER i ,51 aSST > ol a0 S5
L1 plasel U8 ol Glsion 3o 5 Jsl sl Ttase
a> a3 (1) S 0ges ol —tn S
"\""‘)3 30 ‘_glo)l}ml.a R S5 6‘)—.’ ‘) Lg)‘;\fé\.ib_..;‘
L S Gl (B)lse CiaBge uesi 50 o 555!
JJ.M ).:9_.0.: 6LQUL.> BAMSC‘J.M| 6me)9fJ|
bl 5o 130, pl e s paizmen g Sl

I¥ol caVb b s psas o)l

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

5 S ol olwld b oluld
S (S g (Pl gl laps ;65!
Lbls) o aS oo Bas an 4> L[V ologe
R Pt ] St L
asalys 15 eolinal 890 (5 pgeai (>3 (s3le 501
Loz s ol 5 0 gl bl oy b S
Lol 5l 2 50 a5 wiws g ps—al glo)lslo
Sl Sy b g 009 aulins ;50080 L o oSy (S
Wy S0 D90 4y g Cowl Dglite 4>l 5l )5
Lo 48, 50 Slighind 53 iy gn bl
[¥0] MSER™ 61 [WF] 4, 1Ken o ' S0 52 Y o5ie
Tl 5l i e o681 o sl LS e ans
o slieo 5 by o2l ol ol b0 by
plos 455 5bas tol yslai 59, (5, ISkl
Ol bwgs ool (olwlid (>lgs 09,0 sladSy
S S by e S Sl )l 55l
ol ol aiinn (o ol 550 5l ) slagusy

Kb g 5
—_—

MSER 5,19 g/ il Cuger (cpibgy 41 Sl 9 S, 1 opidyy) 5 IS aibins] Do (g 1) S

S0 2)lse g Ldl (g9, g Ol S el 5 Siledsis
gobw ol bsle, jelaie 4 ! 5l eoliiwl g aimo
$3y s ol Jlesl crgo 4y azes jo el 5V

g5 bl lolid coz S Glabjloy polas

4 Moment

P (S Joo =¥
s 4z TP‘ R (S sl o
> 0em 4 k_g:L..,.; Cem—iile sy yo |y uLo.::.zA
Sl g 5loand Ll 5l Ban a5 6 gbody sl 03,5
1 Mikolajczyk

2 Maximally Stable Extremal Region
3 Affine


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... Lglo_;lgmlo _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

L as ol a4 Vb sloJos (VY aips oo pandeis
S 9 310 B9 65V i (SSLs Jolge
Ol ol pll Wl aS cewl (6,15 4 aly col!
3lg diiwe ol Gas 8l e Clél s o
S e woliil CBan b adsl il

RHA 5 (S S Egiie o 1550 ()l o
Sop [YAL TWMAP 5 [¥Y o¥d "AWS o
S cslin s s il sloools degaze
ralecl sages

+ +
+ + ¥

+ 14
*y

5

5

5
5

5

5 |:>
=

n Hun wn
n
i o

@l (V) S .28l aalss jrals jlaia e Slaal
S B 89 2 S sle i, el
olse ol 5o a5 ams e Lot ) (S5 sbronsay
b b ) 5 ) gz slooje yo nlae

sloauds
ol wd 90 4y (S 5l 4 (g m ax g slaJoe
2o A YL A ol e Joe () ke b e
aS 1y (>ly ol bJoe fpl o s g uilS 8

S 5 S5
s 5 5 5
»

5 5
s SG)1°

S 838 30 S50dl (2 Lwlid 1 gl faw (S0 58 oy (B 2 (595 2 Rl (S Joho Jlos! guli :Y S5
@ boled io,le sl ()l 3929 pae b g (1) 9929 (2Ll ipgm sl (K5 859> 58 (F9Real (o lulid ipgd ylauw
[FY oo 5 S5y gz 8392 0 s Led

0D Spbs Ay 18,05 o )8 ool il 550 dosls
St (Nt 9 Sy by i 2Sle 1l
o= |y Jow cpl b s ye ld i (V) IS o]
IREXYP

] ool JuSid slfuwm)l Joe ol 0,8,,
55 i 4213 Jlael 5 5, sloadlye )
5 Sl Rz 4 oo Sk slaadlie 4 oY
Lol 51 o2 058 i ] Jleel 5 (olide
5 (St Al ¥

3 Whitening

AWS Jao—)-¥
el B e AWS L) (el
S 51 (S sleadlie Jow cpl jo ol pgal
oo 9 Sz piz 4 Ll Sl plaS e g o b o
PP Shmlxe b Joo (nl o Slnled g b oo 325
awlre a8l bows Olabe phian—ws SO o oy
o) b anld Jleel L oo ool 005 0
Sl lans; (oged aunodl glp a5 000 0 y50

1 Adaptive Whitening Saliency
2 Weighted Maximum Phase Alignment


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

Input Image l

‘

.iot, @

‘ Z-scores

A

bn
g
| 3
= | -
: O
:
%
i
2
3 wn
3

s il S

2 Aol

|
ol

|

<G

|
|

th %;'b rmﬁ;‘m‘&‘ .

z-3cores | .

LARIE STNED. SN . S
VAR SN R
‘ > =

i N -

Orlented conspiculty maps
JEEE RGeS REEE

= = =
- -
4 8-Re
-
- Saliency map .

-
-

(VAT AWS gy bawgs  Somr y duladis JuSiid jlogas oY S5

el dalg Cawods
0dds Sedor K ddl3e 2 gl o )5Sl pg o8 0
S5 S o3l bausgs 1, lSe s 5l (ol
ol g e g i)l Gubidie 5 Sz iz o (e
Y il 5l (e (651 d e (51 Joe
828 Sgnge 1L ol o] ot o0lil Ty plS yassS
S Fwmlie (55l o 4 Coud &5 cul ol LS
2 Lfe Lo s Jsene polas )l Jmol> slaosls o,
55 Y ikt g oud i (S dd3e

iu':fg,e A polas laml o (Y) JS& b a>gi b
Ot (e 0929 o 4 ailoa s 43525 R,G,B)
lizme & jpoty adlie 1 » (30,5 Sedus o] b doadlhe
» RGB ol _aize 4 j0 .awl oayd 5 Jlos!
(Z1,22,23) sadlse b 5,00 &j5—o 4 Sy
oibleS s il Sl (pl jo g g0 00ly iles
Sl 53 5 salgs S, LT ol 5 45, oailie o
Aols &)goar a5 Gadgs Jlop p i dalone b al> o
S 5 led sl (1 ke K, b (K, A 0

! Local energy
2 Log Gabor


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... Lglo_;lgmlo _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

Bl T s 0,5 i U b e 28 0 S0, S
L) 59959 yug—ad 5l sl 88 oo ;s cnl og—B g0
G Gl 4y sbhcews cely a5 wS oo Yoy
sl S Al b pgd (i o 05 Boe (558
ladsl aled 5 Wl cwdty pgai | la Sy
faloe jolaiedy (230 (nl )3 098 oo WLyl pgai ]
Bl T S gige wbiie slodd 4y JUSw o 0
Ol 5 JuSm— 52 51 oy 3SLe aslol )5 093 o
55 3 otaled g o0 dlome il gl oliie
oled ooged plesl b (ol 3u 50 35800 )|
Jlesl 5 (S, wb aw ;o 50 oo dplxl slas 5o ;lul
B9800 Mg (2l (S ol (S il
3ok @blw (rmoai s Olti—ioy (9, -F
Ry

ol Sz goleiiay s, Ol S pl o
3 S50 Al lojlgale polai )3 5,k bl
ity s s Sl 835 | ol () S5
35,9 3l o O yo &5 cwl oads eols lzs IS gl
5 0d—didlyl (S slaaii o258l gl
230 2,158 55l (lap 55Ul Sl ool il
S (Hly Cale 5o 5 09b o gl G rpal (>
fAl adeo 0 gl )3 (6 VL (S Gliee ]
g oo 0235 p Bas 3blie lgieas

P plwlid sl » goloiming by, el
Sz el sl 5 (dge P)lse (65
Wl on (2290 2l gl Pl lapi oSl
S5 (ol 4 Cod |y platte pgai slagSl
5o pla ol aul (S Bl sasS zl 3wl o5
Sro BB g oss end s pgal plod b alie
e 2 oo Cnl leslaial cnlply it Sl
@t 0> e b @ble lulid cu gl
b oLl L8 iy oS jebles cils walgs

i ke Wl e Sz Lo ui

J Local phase
4 Monogenic

Gl )2 09-Bon 325 (e g S piz 4 )8
<(0°,45°,90°,135°) cuyz bz 4 pylai Jos
oA (Madaly sllas .l oo b 4y 350 (Zs 9 Z2)
dwle alisee slo wlisio g Lacag> slp Joxe
D9 g0

ecos:\/ Zc * fos z =+ Zc*hos z
CRY S eI
iy o el suims (a5 €zl b, ool o
N, L;lmu?.f;a 3 einled Zo el 00 v (X,

hg fole ol oo pgo pl8 0 00 b b
Y S (se9mge g (ri> Ceoid S S0
S ol 9 0 Cqz o slp &S i ;98 (o sS
—nled ¢ oo (65, dilore b o T oo sy
5 Sl iz 50 edd Sk dilfe 5o gl pleke
e BA> jglaieds dslol )5 050 oo )] ulie
i o ool oty gloadlia 51 S50 s, 2
S 2 Oliae G (S )3 0B se Jlesl oS
el 3 Bl lasya o5 ggama 5| Sy o
Slad—aSs 5l 50910 45 30,5 (oo dalons 0
obed )0 (S polis plésl Lo v plae
dnlome (S5 8il5e 2 (sl (S p Al dacg
ooles (Ko 2 plsl b culps s a5 e
O T USRUCVE SR EE PN
WMAP Jao -Y-¥

a5 ool YU @y ol Stz 5 oo o WMAP o
eges (F)US—s wcnl oams LSis J5 Lise ¥
Ly WMAP Jas Lawgs gl (S p &2 oo
Joe cpl &dgl Al 1o o Lol Bus aes oo ol
2 peas jsbite cnl 6lp ol Blol oledbl i
@) ol gl Jelows 0,681 lasgi RGB sl
Ml g o 42325 (Sl (527505 b JUS 4w
S oolital b (S5, 5o o clon 53 ey LS

PCA
2 Spectral Whitening


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

Slaal 8925 YL Jiml b dbls flge b 240 Ol g oed eolaiul 5L Glaal il 5l cosse
Al a8l S DIspleie 3563 &ojm 5| S5 cls s Slacal

o elwlid )0 algs oo Loy ;551 (pl aes )0
oolse (_g)‘Lw)li;ﬂ (prle.)ji” lawgi oads C‘ ol

o » i
£ v
el (3
Superpowed (0
seiginad sage

[FAIWMAP gy famwgs  Soimr y duludis JuSitd logod :F S

2 Sy slad i oy A )0 b 65l 2995l pglal (Fauzey 4 a2 g5 b Gadod ol o
ool ol (W i8g 0 alite sloools A cga s Lol g 'l )8 Lo gy oo &Sl Jow g0 ]
bl 5y 5 o 99 ol Jlasl 51 e [¥R] 555 o eSS lgie 4 a5 WMAP s AWS (slals
" Garcia
|l o


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... Lglo_,lgmlo HSL&AJJ) _jJL'I (gbl.'u) u.leL'ufu

UlS0s 9 SLE s

slawy M polae o B sa izl puwl dal o Sy
i 4>, 40 0ez g0 sla Sy

JJOLQA as ‘S,Lmu—l LQ.Q 03—l C‘)M‘ ‘5‘>‘94 QL».A L)
Olyeds bl bl s> G Sl 585 s Stz
B> (nl Sgd oo Bl (g plo g Lai> 5L bl
WJS )l ed.a] Cowddy M}: JAOLM L) d.:Ua.A dJL\_M]
Oygody (K p e 51 S o Gl po—a
AVF] ams o ol 1 ailn]

(Fakl,

ST:EZH:S

n‘a
(gl (0 05z sl Sy IS olow N calayl) pl jo
Do Sen 5 ols slpiziny gllao a5 b e ok
b Sz polie St g 00l pudas VPl
el S 52 6l pgead 5l oads

2 5s 008 e oo |y Lagl o Sy yimgadly (29,5
Sulp e (S p sloasds Gleea b oo ol g9
2iloe gl jelaiedy 00,5 o colaiul olLulis
3L T o2 )58l g gl (g D50ty (xS
obiiol (>l 5 95 oo Jlae! 2905 (55, 52 MSER
oo zlR_l MSER iyl >ly leie L
sl 4 (5955 Olyear | 1 ool a5 S50
by oudgl ) Cotie (2l TS (Byne
Cawddy Sz polis g diiws 9l ;0 MSER
X g Vlalg, 5l sl o sl b Jow o wgs ool

Sai = i i Sar; (Y)‘d"-")
m .,

Swi = i i Swrij (V)cda.:‘)
m

s> 31 polie SWI g Sar « (¥) g (V) Ly, ;o

2yai j)b @ble oLl cuar ol P9y Jo I 0 U

5l 55T g MSER o2y )5S0 Jlael: Jgl o5 @
Rl S9) 2 o5 2)lse

Jsliteds WMAP 5 AWS o2, 651 Jlac 1pg5 o5 @
¢ g ;| siw.of sleaid oy

@ alie ol o oo Slgin ol a5 jsba
S 55 3l oliil b g 5 sblie lolid pslate

oz oAl g ool glyRl adge (2)lse
il 325 Oypods 0ol Ay


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

e ge s |y oL by

g )3 0ad olulid bl (o5 (2l jekie &
Doz a3 5 o,00 # 50 Lalg, b sillas ,Lns g0 5
Slawal S slass 4y 1ad )l 9529 ool olwlis bl
lwlios bl ol O cois ipg0 Lo
JS:\.; 0L @L.uL\_w oo Slasl colus g oo

T
Jol ol = ()l
As - Ar
p9d Jlme = A (P)ak

S dlaal slass ply Tp o polie () ddaly o
s glolids gblie ;o Ll 55150 a5 Cl umo
30 39250 S Blaal S slass N oo &8l
g 00t iy pa5 w5l )5 lawgi o il g
2l A polie () akal, o loas (5, la8alis
SBlaal colus AT ot slubis bl colus
a9k 4 Cul peal jo oud glwlid mo o
coluo A g wiloads Suls )15 Lawgs lsT coluns
P90 Jlexe 9 yidon Jgl Jlme 4z o il poal S
bl (plulid )o culis oS GbisS il jeS

g dals> pgai ;)b

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

Ll o Gl (S p lade sl pgu g5 @
(1) 5 (D, alls s 2l et

@S ools 51,8 Alsey ST A ilna 1 )z oI5 @
(Flakayl, jo pgo pl5

polie &S 90,0 5L bl Gl iy o5 @

sl (SaiorSwi) > ST

s 2L, 9 gilweoly -0
s I3l 5l esoleiinn (g (silwesly Cux
b, 58T gz ol 00ls dnwgs laaS 5 512015
byl (S sloa il adgi 5 (b0 B)5e
WMAP g [¥Vy¥elAWS [¥a] MSER Sar g
ooy oolitul &gl sl ol b el ous solil [YA]
S ai— oo el daen I cpl Sl plas e
RERJUIRT PRV SRS TR SVRRAL SCHNT N Y
o> 0,50, 98 ;@ 3l MSER 5L ST (g5 wosls

4 azgi b s yosd 5 0 pim(dgy 5,5 Al
ool 51l s LS Gilaal 6,15, 4o Jlazs!
0992 SNl ST 4 axgi b 0gd oo oolaiul oo S5,
MSER s lse oLl 1o (5,58 ailiw] u> g,
00l b b ol pgal SG 4 RGB 5las
Sy st adgi sl Jos )0 (rizes
dwlie iz 525wl B Sley ,SOb pglai sln
9 Blatwnd plu byl plol ail S (59, LS
kB A5 )3 eaiple Sl b Billae soleiiny
Gl el cancd (V) Jgaz sl 00l s gaali
Gz ol 5 sl (sl ool 0590 polie 5 (59959

Ao oo oyl
bl jo golpiing by, o, See Gubizs (pl jo
sosiziw 3l slojlgale jugai 7 (59, 52 55k Gble
285 8 s 290 D) S pgai B g alise
rol—a ;3 39750 (B)lse £95 5 (ele Ol
LIS gl (B p a5, 5k somnl Sglite ol
iy bl s (B9 S IeSs Ay
Sldyz g pabas cpl Cad (V) Jgao aiiwn gl


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... Lglo_;lgmlo _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

Budiznd () 50 oLl 3 90 L HoKIl (69959 Wyl sy 1) Jgu

69,9 ylwko o )Nl b o
[vol b sllas MSER o2 )lse gzl Pl
[¥5] L gllas AWS y

YAl b las WMAP 2 ez
Vsl e Ok Jli! Gk ankad

eaLé.':.wb),.a )g.sba.'f Olasie Y Jg»\q

S92go Wodsay (p 335k | ojlul b b | g ol | esini g ol
Py 40 )
S g P | Soleg,SSL | A VXFYA QuickBird |
Loy lgo \ Silog,Sib | TFYYRYAY IKONOS Y
gt 350 \ RGB FY V\xYOA IKONOS ¥
gt 350 Y RGB FYFxFA0 SPOT ¥
Loz o 4 RGB YOV=OOY QuickBird I
S Y RGB FAEXEYN SPOT 4
S = boyler —CS g (y35e - RGB \YA-xYY- | Google Earth | V-\Y

Loas |yl 050 Sl Blaal ol jor 4y iow
AR (o0 ul.w) cLiloads ua.?uwo S)) ).A)S ‘_gl.mJ.».E.».w.a
Cowddy Sz sbdaia «» g €O laysiw
S35 2 WMAP g AWS slaqgi o5l Jlos! 5l oosl
o_a_wlye uo)‘}c )i:l.u L LAY vam el ).saL@
).:5..4: (5>|9) ‘S)L&AJLMA, M)ﬁi” .]a.my 03— C‘)ZA_JJJ‘
oloinn o ,sl 29,5 o e .l MSER
Slasl o929 Y Jloxl b pgai 55b bl (lgicay
@ «Y g« laygi g aps o i, Sl
a3 gl bl 5 unaskd mls iy
ol Jloel la g g ai 550 sble lsiean
sl as jebilen ol (12 le Jl! gaisaskd
Shlie a3 oSl JUil o o5 sl e
shls as gl sbdaiojym b s pol—as ,o 3,
oy 9 0 3500 G SBlaal (o Ak Sl

W L, [ -y 29 a5y

)‘ ‘_;>).: I PR UL"’ LJ5‘ w?u o as )#UL@
3529y ol 55k @bl plwlid jshie 4 la s,
Soadleols 18 eole_wl 5,90 1) pg el (gos aslad
P JS 50 Sz p polie Ll b g oo
g, 00 slo— 4y 5L Olehad lgie ay a S Slalad
L soloaion by, gmlbo aslol o0 5 o slwlis
[£V] ) o Slee Jlasl sans anksd 5l oolinwl o ,Sog,
D9 o dumlia YF V] 5L sblie olalis oo
ool wl b pe—ai 5L gblie olwld o Sy, 4o
o oSl el G wody sloankd (o axksd
40 ol Jlosl wigy gllas o isu plw g ouls MESR
o9, 3l ol mls () S5 ol Gasow )
ool b (pnKiloo Jla! (gussaslad og, g (golgain
Ol 50 eads eolatuw! polas «al e () JSi o

I Mean_shift


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

| 005&.; ‘S:L.:Lo.w

A saums Las (V) Jaaz ;0 0ad &Il ag0 Lrs
LS'L”L'_“J d.laLHo 5o ).lcu S)90 ol S92 C))g_.a)é
Sjy90 ).79_.AJ L.Sl—“ﬁ ud_..u )...QS IR ULAMJ 03—y
ol g dales SIS Glaal slwls cys ui}.g.Ln)’T
FEA—D Gladiaojm b pgloal ;0 g 039 S8
L bl plolid jlne cnl a2 g3 bl oo ol
L psl—ar o Gl Blaal sg>g YL Jlais
sl (L e3leiiag (B9, 50 Egbd sladinsjm
Lol 03505 | 2 Siloe JWLl By, dr Comnd At
)90 s Slewloe plojae Bl oleiiny b9,
S92 sl &S Sypo cnl 485 8 o)
‘Sw)‘o).: A_A.C]u.! l.:j COR i7 5&.:)‘&)) L: rg.;._...u_m u_i:
Ll oo |zl CoLlES £0 + dladl> 4 35 285 VP
D9y 9 09d Ayl hgy SB3lsn ey Gw (V) Y&
e J38le i b g o aS ) (1Sl Jlal guaskad
LE Ry uLW «lodds ‘_g)'l.w ool.:.é 61 2015

Olojae ams o las (V) UK 5l el Coway s
YY/\Y? L: ).3‘){ ‘SOLQMA.»-’ U“"s) O uL».mL?u: Ja_wj.».o
omankd a8 o poley Jdo @ g ol 4l
2lr eSSl JUSl anaslad (29, sln Olee 0]
S it b Sl Blop ey Se [l 5l ead
Gowdrkad slaey oSl 5l eolai il o g, a4y o

sl 03905 4|

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

boled 5k @bl Glgieas 1) anjm 5l los s
2 b cal b (pl (S &5 sba il 00ges
Ol Glaal Slolid o w68l ead el Vg
2 Ol 05X I 50 atej e | (s pled g 0l
L ek () 3 ool ) 45 el JLs
ao)le o b0 B)lse sla S 5l oolin ]
Boo As e dy Cud g 00905 (o s j5boay
S5y 5 wbeies 5T mre—al O 095 b oo
b Bolin pLali s LB 55 i b 92
cusls salgs |, g

slasi ¢ ialesl 9,90 nslai (g5, » MSER (2,5l
03,5 @lwlid s poai (2l Olye b 4L YYFY
VYOS olass golpi i w8 Jlael L oS
g w148 5518 0l )50 55k bl (lyican amls
od—d glowlii g IYY sgu> o ( >lg plow
Al 5y ez S ko ladye pé 3blis (lsieay
Sloads B3>

22 0dd ol leme 50 5l sy (A 28 nd gz
ol s gaass cpl jo .ol eolaul () 9 (O) Lals,
Llod saiadly oot olwlid gblis ;o bl 55150 a5
ol Mgz 5o byl ol 5l Jolo gl digd o
sl 00 00l

e, 0 olobid 5l Sl goloiing gy bl
Lol S pgas )b Gblie ploie 4 pgai JS Zolus
S e oo ol Jol Jlme oSiles (M) Jgozr b
Teo jobday i 0500 Blasl 5l o, ANTA cos
o o ol oo gdly oas oLl blie o
eSoils JLl i oS 51 oolaswl 0,555, 4o 4 C!
Olsie 4y polias JS ol oo 0 Vo ¥ 4l
Ol 6l Jl e g oads plolits g 50 sblie
el 0als 5,155 ao 10 AV YA ey

aslio ;o golpiing yhgy il 33 bl 4 a34 L
5039 5L c3s hils (Silee JLanil o 5ol L
55 Selia ;o 1, LS a6 VL (e


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... LS'OJ'SQ[D _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

(o) ()

ouls g Lwlids 5,b 3l gl (0 MSER iy ye8! b gi 00l g lwlbls 5y gai (2195 (5 WMAP g AWS o Jow o>g,5
igazhad o ) oSl Jlos! b ol o Lol 5,k bl (G- (filee JUS! (guivankad gu LS (5 .ol b9 Lamwgd
Sl s


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

50 Slelbl (5 59lid uwsigo — Siusdg fu Sole oyl

1A gl @ pg> 6 jloud @ miids Jlw

Ol JUGH (gusgantad (g 9 (ooleuin (09 LS (05 (b))l SLaslre Y Jou

MRRERRRRERRREE
; - > 3 . a o > < o Bl = =
Sl I q- A%\ Ve Voo \ \ \ Voo \ \ \

SAAS | FYY | vaas | VAAY | offry

GOk (09
13

P9

So¥F | NAY | aava | YA | YaeY | oyfs | sYY

AOYY A AYAY | N Yy FY

Voo Voo [ Voo [ 55,5V

cehe | oepae | caAe | TARR | VaA-

Go Axdad (i,
3

P9

oY < YA O YA ARIY4 AN YN0

Slsloes ylo;

3
3
3
2100
350 ‘]
O__JJJJJJ
1 2 3 4 5 6 7 8 9 10 11 12

W colpiinn by, Slasle oy M mean_shift iy, ol ;b;

OeSilee JUBGH (gudgaxkd (g 9 (0liwdian 09 Sl lwle plxil o jeio ¥ S

Jli b )k gblie i 5 (K

> p gloa i

a5 O )90 slaganaies 4 g b Jol ceod jo
6l bl U 51 Badioss ol B (izro
950 5 e ol o 0 ool l (g gmal g
3 Jai—s a5 55l 51 (S a5 MSER
PSR NCVRPR SN DR SO

lolepdin 9 (5 15 4 -7
o iob 45 ot ail)l T LIS hg, oSy el ol 5o
Slaal 5929 SV L Jloizl b po—ai ) bl
el anl 3 ol 4569k 08 ollis Sl
cilisee lob3lop a4 (B0 Cey, g B i3l
Sl oleiriin by ol 09—d o0 19—
sladoe g pgloai 5 (90 (B)lse Slogas
ds ol ous 81| by, il pygs S



http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

...... Lglo_;lgmlo _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

U"‘ 6‘14 Jj‘ )L».!.A NGV P LS’L”’L’_'“’ =y ))Ls
Oeizmed Sl 00l 5,155 0,0 AV YA Gl b,
Gbls ol OS] bumo i pgo Lo
o f}l.@ o Slaal 6:3‘5 o luo Lu IR ‘;LuL_w
Colo o o5 Ol LS O—l 009 i S>gS aS
o olwlis gblie coluw g Hlais g0 SlSe Claal
FEkd ladinasm b polal )3 g 039 SzgS Lo
bl oLl lne (nl a2 g5 b il oo Gl
P9y »® Egb—2 sleaiospm Ly polal o 5,0
JUESH gy dr S ity sl Sl ooleiiny
ol 03505 &3l,) 1 Slo

(goisazdad olo iy, o)l Clogas 85 lai oL
50k Bl 5l (gan el 4isS g Loy )51
SEST Aols Aloee b LI 5 wims o plxl oy
Slalad 1) pgal ( Sy slad ;0 ngal loJusy
Iy Slol ¥ (Slwlbre 4o a5 Wl oo SIS alisrs
sl 1ot 5l solawl Lewly cpl jo .05l s O
9> Byl el o3lo Sy (rdg0 (2)lge
ol alisl sob s law

)JBL&J ‘_g‘).g PRy » 09)1.4‘- Cenl )ol.'é 04 4\5‘)‘ &5)
L2t CelB 58 il S pglai 59, 2 b vz
Ol gy (golpiinn (g, wizred bl aidls
Szt g o plonil Lusme g pgai 5 LS ledb|
23lged oo ol @l ) shseel wnl

Gy 99 o Slpiidy (gamy Dlidod ploxl L
b5 Ll sl Shag bl 2 MSER (x50 (5156
Slaal §rmais ololld Cyo cwl i g colas
ol B iomen g 005 )18 solat wl 840 P VY
ey sl Jow glgil lawgs 5L gble oLulis
2158 63l 5T sl 301 jylows 5 g a9

3l ookl b pgo Ceomnd ;o .0l 4285 0 4y (69—l
6< > dl_md o WMAP 9 AWS Lgl.@w—u)}ﬂ‘
Ry 5k gl ololid caz Wl polis 3l 5 oy

Lo p polio 5l eolaiwl b coles o .o soleul

BM;Q.))JULS‘AJLM.J:\? sﬁ@ﬁ)baﬁwbu
LAl Glse 4 amls o glwle 55550 0
L pdy Sjyg (S e

Sslolgale ps—ad Ad 55) 2 soli—ia (o)
Solaiwl Jdoas pioran 0l (g5lwosly il o
SR ng—as oy 4kl 550, 5l Lol (0
3l oaw] Cwsay S (ug—as )b bl olwlbs
JWsl gosaskad 0,551 0 o5, b oolei—iny b,
olis Jol> mls a5 jebylan ol dslie oSl
b a5 (500 5eSilee JUSH e o8N o oo
29 aid)S Sl o peal dnej oy gm0 ) Slaal
Sy anles el 5L bl lexe 4 Ll ] SV E
S S 5l eolatwl b goloiiy g, yo a5 Jbjo
00l gy s joboas ad)le 12 (250 (B)lse
S eead 1 095 b 09 Bu &5 le 4 e
5 b CalB S92 g j5o 50 9 95O 0 plx]
aasls aale> 1 5L sble olobis colis

Slere 90 5l oli—ing by, (o5 ol Hohiiean
lolis 51 Sl ol (g, gl .o oolai ]
b Bble Glae & paal IS colue 5l ocs,0 O)
o Jsl Jlme (pSle @0 4355 b sl (g g
30 gur—o jebay Hlai 500 Blaal 5l a_s,0 TAYA
Sl kSIl} o u.s‘ louds @‘9 0L ‘5'l_~AJLA—MJ dlol.».a
Ol el JUH o580 5l oolaiinl 5G9, 50 o
Gblse glacay polai J5 colus jlos o Ve ¥VF


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

[1] J.Han, D.Zhang, and G. Cheng, "Efficient,
simultaneous detection of multi-class
geospatial targets based on visual saliency
modeling and discriminative learning of
sparse coding”. ISPRS Journal of
Photogrammetry and Remote Sensing,
2014.

[2] G. Cheng, and J. Han, “A survey on object
detection in optical remote sensing

images”. ISPRS Journal of
Photogrammetry and Remote Sensing, 117:
p. 11-28, 2016.

[3] J. Weber and S. Lefévre, “Spatial and
spectral morphological template
matching”. Image and Vision Computing,
30(12):p. 934-945, 2012.

[4] U. Weidner and W. Forstner, “towards
automatic building extraction from high-
resolution digital elevation models”. ISPRS
journal of Photogrammetry and Remote
Sensing, 50(4): p.38-49, 1995.

[5] G.J. Hay, G. Castilla and M.A. Wulder, “An
automated object-based approach for the
multiscale image segmentation of forest
scenes”. International Journal of Applied
Earth Observation and Geoinformation,
7(4): p.339-359, 2005

[6] H.Sun, X. Sun, and W. Honggqi, “Automatic
target detection in high-resolution remote
sensing images using spatial sparse coding
bag-of-words model”. Geoscience and
Remote Sensing Letters, IEEE, 9[42]: p.
109-113, 2012.

[7] J.K. Tsotsos, S.M. Culhane, and W.Y.K
Wai, “Modeling visual attention via
selective tuning”. Artificial intelligence,

78[42]: p. 507-545, 1995.

[8] E. Niebur, and C. Koch, “Computational
architectures for attention.” The attentive

brain, p. 163-186, 1998.

[9] A. Sedaghat, H. Ebadi, and M.
Mokhtarzadeh,  “Develop  of  SIFT

S0 Oilelbl (5,9Ld wigo — (Slung fy sole oyl

19A gliusls @ pg> 6 5losis @ Esias Jlw

&=y
algorithm for satellite image matching.”

Journal of remote sensing & GIS, 2(8),
2010.

[10] A. Sedaghat, H. Ebadi, and M.
Mokhtarzade, “Image matching of satellite
databased on quadrilateral control
networks.” The Photogrammetric Record,
27(140): p. 423-442, 2012.

[11] 4. Sedaghat, “an Optimised Automatic HR
image Registration Methodology Based on
the Integration of Advanced Area Based
and Feature Based Methods.” Faculty of
Geodesy and Geomatic, K.N Toosi
University of Technology, 2010. (Persian)

[12] A. Sedaghat, H. Ebadi, and M. Sahebi,
“Change detection in urban areas in large-
scale satellite images using local features.”
Jornal of Geomatics Science and
Technology, 2(4): p. 1-16, 2013. (Persian)

[13] Y. Furukawa, and J. Ponce, “Accurate,
dense, and robust multiview stereopsis.”
Pattern Analysis and Machine Intelligence,
IEEE Transactions on, 32(8): p. 1362-
1376, 2010.

[14] Y. Yang, and S. Newsam, “Geographic
image retrieval using local invariant
features.” Geoscience and Remote Sensing,
IEEE Transactions on, 51[42]: p. 818-832,
2013.

[15] T. Tuytelaars, and K. Mikolajczyk, “Local
invariant feature detectors: a survey.”
Found. Trends. Comput. Graph. Vis.,
3[42]: p. 177-280, 2007.

[16] B. Sirmagek, and C. Unsalan, “Urban area
detection using local feature points and
spatial voting.” Geoscience and Remote
Sensing Letters, IEEE, 7[42]: p. 146-150,
2010.

[17] A. Borji, M.M. Cheng, and H. Huaizu,
“Salient object detection: A benchmark.”
Image Processing, IEEE Transactions on,
24(12): p. 5706-5722, 2015.


http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

..... L_glo_,lgmlo _HSLMLJ J> _jJL'I l'gbL'L.D bJLuJL'LAiI

UlS0s 9 SLE s

[18] M. Donoser, M. Urschler, and M. Hirzer,
“Saliency  driven total  variation
segmentation.” in Computer Vision, 2009
IEEE 12th International Conference on,
IEEE, 2009.

[19] U. Rutishauser, D. Walther, and C. Kochet,
“Is bottom-up attention useful for object
recognition in Computer Vision and
Pattern Recognition”, 2004. CVPR 2004.
Proceedings of the 2004 IEEE Computer
Society Conference on. IEEE. 2004.

[20] C. Christopoulos, A. Skodras, and T.
Ebrahimi, “The JPEG2000 still image
coding system: an overview.” Consumer
Electronics, IEEE Transactions on. 46(4):
p. 1103-1127, 2000.

[21] G.X. Zhang, M.M. Cheng, and S.M. Hu, “A
Shape-Preserving Approach to Image
Resizing.” in Computer Graphics Forum.
Wiley Online Library. 2009.

[22] T. Chen, M.M. Cheng, and P. Tan,
“Sketch2Photo: internet image montage.”
ACM Transactions on Graphics (TOG).
28(5): p. 124, 2009.

[23] L. Itti, C. Koch, and E. Niebur, “A model of
saliency-based visual attention for rapid
scene analysis.” IEEE Transactions on
Pattern Analysis & Machine Intelligence,
(11): p. 1254-1259, 1998.

[24] R. Achanta, S. Hemami, F. Estrada,
“Frequency-tuned salient region
detection.” In Computer vision and pattern
recognition, 2009. Cvpr 2009. IEEE
conference on. IEEE. 2009.

[25] T. Liu, Z. Yuan, and J. Sun, “Learning to
detect a salient object.” Pattern Analysis
and  Machine Intelligence, IEEE
Transactions on. 33[42]: p. 353-367, 2011.

[26] S. Goferman, L. Zelnik-Manor, and A. Tal,

“Context-aware  saliency  detection.”
Pattern Analysis and Machine Intelligence,
IEEE Transactions on. 34(10): p. 1915-

1926, 2012.

[27] KY. Chang, T.L. Liu, and H.T. Chen,
“Fusing generic objectness and visual
saliency for salient object detection.” In

Computer Vision (ICCV), 2011 IEEE
International Conference on. IEEE. 2011.

[28] H. Jiang, J. Wang, and Z. Yuan,
“Automatic salient object segmentation
based on context and shape prior.” In
BMVC. 2011.

[29] Shen, X. and Y. Wu. “A unified approach to
salient object detection via low rank matrix
recovery.” In Computer Vision and Pattern
Recognition  (CVPR), 2012 IEEE
Conference on. IEEE. 2012.

[30] R. Margolin, A. Tal, and L. Zelnik-Manor.
“What makes a patch distinction in
Proceedings of the IEEE Conference on
Computer Vision and Pattern
Recognition.” 2013.

[31] F. Bi, B. Zhu, and L. Gao, “A visual search
inspired computational model for ship
detection in optical satellite images.”
Geoscience and Remote Sensing Letters,
IEEE, 9(4): p. 749-753, 2012.

[32] Z. Li, and L. Itti, “Saliency and gist features
for target detection in satellite images.”
Image Processing, IEEE Transactions on,
20(7): p. 2017-2029, 2011.

[33] J. Sun, Y. Wang and Z. Zhang, “Salient
region detection in high-resolution remote
sensing images.” In Wireless and Optical
Communications Conference (WOCC),
2010 19th Annual. IEEE. 2010.

[34] K. Mikolajczyk, T. Tuytelaars, and C.
Schmid, “A comparison of affine region
detectors.”  International  journal of
computer vision. 65(1-2): p. 43-72, 2005.

[35] J. Matas, O. Chum, and M. Urban, “Robust
wide-baseline stereo from maximally stable
extremal regions.” Image and vision

computing, 22(10): p. 761-767, 2004.
[36] A. Garcia-Diaz, X.R. Fdez-Vidal, and X.M

Pardo,  “Saliency  from  hierarchical
adaptation through decorrelation and
variance normalization. ” Image and Vision
Computing, 30[42]: p. 51-64, 2012.
http://persoal.citius.usc.es/xose.vidal/code.
php?person=xose


http://persoal.citius.usc.es/xose.vidal/code.php?person=xose
http://persoal.citius.usc.es/xose.vidal/code.php?person=xose
http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

[37] A. Garcia-Diaz, V. Leboran, and X.R. Fdez-
Vidal, “On the relationship between optical
variability, visual saliency, and eye

fixations: A computational approach.”
Journal of vision, 12(6): p. 17-17, 2012.

[38] F. Lopez-Garcia, R. Dosil, and X.M Pardo,
“Scene  Recognition through Visual
Attention and Image Features: A
Comparison between SIFT and SURF
Approaches”, INTECH Open Access
Publisher, 2011.
http://persoal.citius.usc.es/xose.vidal/code.
php?person=xose

[39] A. Borji, D.N. Sihite, and L. Itti,
“Quantitative analysis of human-model
agreement in visual saliency modeling: a
comparative study.” Image Processing,
IEEE Transactions on, 22[42]: p. 55-69,
2013.

[40] Field, D.J., “Relations between the
statistics of natural images and the
response properties of cortical cells.”
JOSA A, 1987. 4[1] p. 2379-2394

[41] C.M. Christoudias, B. Georgescu, and P.
Meer. “Synergism in low-level vision.” In
Pattern Recognition, 2002. Proceedings.
16th International Conference on. IEEE.
2002.

Po

S0 Oilelbl (5,9Ld wigo — (Slung fy sole oyl

19A gliusls @ pg> 6 5losis @ Esias Jlw


http://persoal.citius.usc.es/xose.vidal/code.php?person=xose
http://persoal.citius.usc.es/xose.vidal/code.php?person=xose
http://dx.doi.org/10.29252/jgit.7.2.1
https://jgit.kntu.ac.ir/article-1-713-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-04 ]

[ DOI: 10.29252/jgit.7.2.1]

Journal of Geospatial Information Technology
Vol.7 No.2, Summer 2019

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

Salient regions detection in satellite images using the combination of
MSER local features detector and saliency models

Fariborz Ghorbani *, Hamid Ebadi 2, Amin Sedaghat 3

1-Ms.c student of Photogrammetry and Remote Sensing Department of Geodesy and Geomatics Engineering, K.N. Toosi University of Technology

2- Full Professor in Department of Photogrammetry and Remote Sensing, Faculty of Geodesy and Geomatics Engineering, K.N. Toosi University of
Technology

3- Assistant professor in Department of Surveying Engineering, Tabriz University

Abstract

Nowadays, due to quality development of satellite images, automatic target detection on these images has been
attracted many researchers' attention. Remote-sensing images follow various geospatial targets; these targets are
generally man-made and have a distinctive structure from their surrounding areas. Different methods have been
developed for automatic target detection. In most of these methods, target searching was used for features extraction
or matching in order to detect the geospatial targets. Hence, in this paper, in order to improve computational time
in target detection process, the areas of images with high probability of geospatial target existence, were selected.
This will significantly improve the automation level of the process and computational time in following processes.
For this purpose, a combination of saliency models and the of-local features detector's algorithm were used. The
proposed method consists of three main steps, including local feature extraction by applying MSER algorithm,
saliency maps generation by applying AWS and WMAP models and regions determination with high probability of
geospatial target existence. In this paper, a threshold was defined by calculating the saliency values in the whole
image. Salient regions were detected by applying the threshold for each extracted area. This method was
implemented on six satellite images by different sensors and the mentioned six satellite images derived from Google
Earth software that consist several geospatial targets with various backgrounds. Two criteria were used in order to
quantitatively assess the results. Moreover, this method was compared with the mean shift segmentation algorithm
in the color space images that was applied to detect saliency regions of an image. The results of the proposed method
showed that the average of the detected areas was 5.1% of the total area of the images in which 98.28% of the
targets were located in these regions. In addition, the average amount of computational time was 22.1 seconds. The

results showed the superiority of the proposed method in terms of accuracy and computational speed.
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