[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

. . “0
Qe st i
»
JJJ . . 5 A 110 Hlgs s 6 jloui cpsds jlgs Jlw
Vol.12, No.1, Spring 2024

. e 1 - A
WA{/J}

Polas pleol jglitody ouds g ilwaiuny THS 9 Sogo boud (slawo p (o 55 gy
S g o 33 5b 31 (5590 31 e

¥ sz 0Ll Ly (53l Sl iesre durw

Ol oails (8 sy ( SlSe SleMbl g ()15 padds pwdige 0aSLLlS (5 el S9x8 (6 2SS (gezeiils -)
Ol oBails 8 Fasiails ( Gle SleMbl g (510 1Al cwaige 0aSLEls )05l ioxins g (5 kel 938 09,5 JLoliwl =Y

VEYNVYE sallin Gl )5 VEY/OFNY llie clyo o

PRV

pold G 5 Sloj el SIS )08 b cubolineg i8Sl il alizie slaisn o 1) seaiie slaosls (5590 5l Liomiw slaelsale
plesl Ldos 5 (soue calizn Sl SaST gl oo Jol> e mlio 5l aS (5550 5l romiw slaosls 1 LelS (515 120 540 (510 A0S oo
S2ge b 9 (HS) (Faselosl ) Sad (S5) hass » (e gy 9790 pslal plosl lagty) Gl ) iladlianags nglas
Sygoh pgal JS (59, B by, o) L"S‘*‘ Lol foiin pyglad pleol slap oS0 (50,08 51 YL <do 5 Cae p (LS Jdo 4 WT)
3 Slojlsale rpas Ko 50 S I o 155 a5 50 B S Slyiear |y 2lgime 5 (T o b gt plad Lolul 5 g e Jloe! 1S,
Slee 2 ppal 4525 Al p polas pleol jslateas waxr Ganld Gadod (nl ;o ) S92 Folite SNl slpme il bl
Sgliie 039050 93 (nl ) plesl (S5l 5 00 adl Az iy § Az G5 90 & 90 Sl 40 )l ] s (S
S5 sloding by, I oolial b 48l sgage IHS (g 5l coiinds g loosla ¢ SgSnn 3blio Juldo &5 dinr p Bblia )3 09 walgs
oolaiwl YU Gl 3 b (2)lse gliacinl g 4528 Coz Srge Jiod 51 (65,5laS 5 B0 (JS2) aaz pped bl (o 5 0l oolinl
WORLDVIEW2 (slrosizmins & Loy sl pga aiged jl sl ail)l (g, b)) 9 ilwosly jshamedy Gaiod cnl )0 (rizred 0005
wBboe a7 LSy g pom e St b dnalie ;0 pliol mlS Sgny oiadlis (e 5 b (o5 5 (S ra @S el odd 485 0
s saimo i alas 5y90 sl yhg, b avslio ;0 RMSE g RASE (ERGAS.CC L)l 0,00 ool 4 Lo o soue polic)

ilbioe Gooe 6Tk baaSid slae (g GLSESS S VL Sl (B9, (nl )3 B3l S &S el 53 LB (o9 5 e

LSS e, 93] JHS Ny slad bos « Soge Jow (slojlgals jiglai slesl o Siwz 1t ojlgands’

*
Ol ol (ol oRidls (8 B asasls ( Sl Sledlbl g ()10 Ali  cwadige 0SS )90 3 Lo g (5 kel F938 0g )5 10aiiS Al odiuy g8
SYASVNVEOYY il
Email: rshahosseini@ut.ac.ir


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

SIS (i 5 (il a3 5l L lsale o Lo} S0
o S 4255 B el rizen g pasle sloj e
LE¥] s lasss og,8

J=ase J= Gl Sl slaghs) p>l sladle o
G g S CiS Cole b slolgale slacols
I CHNL { APPSR T P2 i o d [COWH PV P
) Lel (s o Olsz glpel anlp )0 i) 5o,
s 13, (gaadnb (M 05,5 90 4 g5 o
Ly & (C) adlse (03l 5 (e slagis,
L ghaie Sleg S pgad (o Sgls5 olel 2 )
b az laail (oS 5 g el Snn
e slats; pgs 09,5 53 5 9IS e ool
(et ol 5l a8 (MRA)' (i Jdoxs g 4525
4y 5l Jolo 3l adend 9 Sileg ,SOb pgead
Gy LFF] g o Lal S o oolitul  oxbaw wix
L Sl ©)gots Ysans o gl il Gl Sl
Sy L2l 928 slao, oty S Ly (lore
@yls oS Glloe JLo Glaz 050 (IS y5bas
o Ul e (e Dyg0n Sl )5 &S o
oY 5 FF] oo e (6 i =L

ke o bt Gl WS (005 5 S par e 52
ol Sglaie Gl g srubs Slell (5590 5l romiw
ooz asile i ol dlaal (Lo lgea
Sy (LS DLiz an Laoling 8 5 baplazsle
31 5l e saimaieb g Jlodiga 12 e sl
Loy ye s olsl3 cil Lagoe 3ble ol [¥0]
SLidl bl Ly e 4y Cod 1, T a5 Wl oasiiio
aiile iblis e Jlie 1o 0iS o T4 zg 8
sla Sy b lbogi e g b Sz «65,5LeS slaims;
b Sl Sy 4 am ;0 Wgd o plete ik
LX) oS s 5l peass aliess Jo (6l o0itd iy o6

¥ Component substitution-based methods
"Multi Resolution Analysis
“sliding windows

7P

S0 Slelbl (59ld | wdigo — pole oy s

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

doddo —

b vz 5 Sleg Sk s’ pliol olidllae 5.1
Sz ded )98 6lnl 4 ol (S SSE o8 L
e (red a5 0B fras Lao )5 5l 5l
Cewl 0ol &3l L5l s g0 o sléol alises sl g,
S0 L b ais e alol [5 Y Y 0]
Do by Seleg Sl gl 5 ol Sl SSE
lms )5 51 6 b sl YL LS S_Sis
9 ok (goa il Jolb (5,995l ori
ool LY 5 FF] cil coenl o 5 lse olulis
inb polie Lads g alisl s oadiz b Lol

Zor> poba 3 Gl g e b Wi pga

e o 4l |y (Jelaie s walizee slap ,oX!
iz L 3o S 5 sl pleol (slaig, Yl L0
oolitul b wax poal S hSiS lp dlise pigas
S pamal 4o oad Hles ledlb djLu)LiQT
B0 ol 8l imen g polal pewds Sl iol8
adgi pleol sl g, ool Bas .oul Laosls
S99 =l Lol Lo 1) am e gloal Sl giocs
5 b Slalrgel L Ysasa nlat plesl sl s,
S 9 Vb slean e s @ 0jg el anl i
CB—"’S L> ).’sLa.: .\.J}.’ c(_g‘o)‘s.%Lo 6[.@0\.\.».79..» L‘>’>‘)'b
= 9,80 61 olesen sob 4 Vb b g S
Sezg Jdo 4 caliee sblie jo [FFlul Koo jue
stz =B ples maly laj e g Sglite slacily
33 ol IPY 5 FF] oI5 3929 Glbl laee 4y G
($yiS sl sy aiile iblis a5 cunl J

‘Pan-Shahrpening (Fusion)


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS g Sc 590 Yo sl s (oS 45 gy 651

s> 6L Lo g (5L Sl oo Sasuw

adload (b pglai jl o895 )0 S i aSlo
il ol aey ol 5o ) SlasSsSS
OY OF] S i sanaies [OV] e o S0l
ol Silmtinge 5 [00] (s by Lie [0F
o—as 4 5l L sl ccul [05] Lol,s
oolai ! s e 25 B g gl Jldglails
Lov] wlos s

el (S parsels pgw o slaghs) (Jlnll
a Ll aslassl drwgd s 5l oo 331 polas 41y
ol plodd g ik Lo Shy J b
3 0l e g 0SS (e A o ) 905l Ao
Ol S I pe e je95l e pglal oS 5
Slwaz S e p oz Joe o Ghaghy onl o
Sl @l 5 il o (e (3lwes
sl Fhs aboxr | (S sloailis Jolise 2
o olgidy 995l tomin polad yo (B g b
03310ty (6l 32l (Sl sl Sy s g Sl
ol ol o0y ]l oas plesl slos Jgame b
il 230 g0 Jold Bofiod

iy (N g Jlotigan 125 Baiow cnl 5o ()
L gbloe oalolts lm 5 (s Ols—san
S b g (plad cdS ol Dglite la S
rgba 5l (S gl Joe (s 5 Sl 00
Jelorigan 325 sl )L (yg00 elS' 500
2 S p 3blie gl miul gl iz p laailas
sl 00 001> drg 5903 i glas

Glojlgals polad Guili Lsle G Gados cnl jo (F
oo a0l )] Bl 5 Sty g5l 3blio ol
5 oS eSS e dmlis )3 ol @l 59, &S
o)l (e bl e slaelon (iren
el 0341

- Sand by Sde sl Sy Sl GeioS cnl o (F
)3 oz Szge b 5 (THS) gl - )
sy i gl b Cosl oads oolil (DT-CHT)

Oy g Ko iyl g Kz 3blio (gl i

7

ey Sl Ko bl o )0 cslial (plad 535
a5 g o Gl 8l Ll ieb g5 oz sk
9l " Jald 5 S g el Jlobml el (lojen
Sgb s sl jo cds alS a4y e oS
Se>ge Lo iy, 251 Ll [FY 5 F20Y]
J5 0l Shy ol azg e 4z )L il
oo Lol alies ol S o ol las b
Sy Ll a5 giblis 0 a8 09 b JSdno ()l
S olailay jere sl ansly 6 3YL GG coas
b 5 LS caS Laas [FY] aslansls s
Sbwl 4z LSy O g0t pgai JS )0 Wl oo (P
Sl prsboad jl glahads ;o )5 a STz s
330 S SLasis, 3Rl |y (ows Slan S5
ol e sl oS a5 as el ey [V
Sgbize Lyl L ailaie 55 38 0ol e 1SS0
Lev] el

g a2 LS sasd s oot 553 Clllas 5l aledl L
59 e (sl (ol Olgear ) (S Sl
S e Syl gl Sy Lo adhis
dodz o (S pelie 5| (S Jeloig a5
L ploie oldiz gl gl Sos 99,5
) o8l a5 wlgs o a5 Sl 8 B paie sla i
J—los slws o) =51 08 od> pglas o
Sile ol whw Lo S 5l sg2 g (S
O plete labad 0dgs lp (Shy 9 S5, ol
[o- 5 Fal ais oo soliul L3 oledlbl 4545 zn

1 ol Al Joce SO (YY) oL 5 b
G o 0]y Stz polie ol ;0 a5 wis S e
Sl o 5 ) ooliiul b s 5 933,5 apslore
setaiedn ass gl Caws a1 atez  gblie (250
osie pslat lie yo Jolite SLedLl i ool

sbal 8L sl aie p (Ale aseis sl g,

‘Saliency analysis


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

s SBplsl i o il Slalegel gz
o an aslgy o el ol e ol s Ly
o (6 yanS 1 Sy a0 ey LSS
Slhewbrs axlg [NV asl Gas poas 5 Ssleg,SiL
JeSey a8z sl Sy LI Lo gy 0l 50
Ot S Gl plis el DM (gl 52 o 5SS
A2 o 7y pleol ol 3 b oo aledbl gogls
shls Ll o JSy slie s plesl (slagsg, 5,0015)
Ivol Wi sy cés

5 Slhowlbre LU THS plesl g, & pad sgzg b
YU o> b gleosls jleolatnl J> 50 a0 1,2
29 50 (el Olalrgel 3529 Ll I by,
ol ol el Gnd ey g, oaples]
Sl o agad s LS o 4l wlyy oo
S5k Sah pgal g Sileg S pgal S
e Sty Slallas I (5 lan 3925001 b [V
el oasalol il il e, ol oy

T b Wiz pléol b by ~Y-Y

S ik Slles jleslinal b (rhaw wiz la s,
Lo oy, 5l o9, ol aul baail ailfais> Folaw ;o
s =S oo Lis oo ) SIS Sledbl Voess
Iy e gfaas il oledbl gl o9 Lasl> el
WS (oo Jloel 1) (098, (slo ks y%‘“ o9, ol
Ay 1 contourlet Jos [NVA VAl S>g0 o a5
Jroes g [YY] S lop o VY] s o
i aslBais 0 jglecwen lp | [YY] Jlozge
ooy, 5o bt sla wlbide yioled o .ains oo
sl Al slaas llanl (b wiz (e
bde oz gl an Sileg SO jgla 4o
Sezge Jolae e el s [V Flog ooliznl
Sebiz poal S e Y Gl S8 s 2 0
G35 poloal S9-S5, 00b (5)l0 jmatged

*Multi resolution analysis-based methods

7

S0 Slelbl (59ld | wdigo — pole oy pdis

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

S oolaiwl slésl ol 3 j0 5 428 )8

Oy, oo -Y

o plol iy Slalllas U ool oo 2w ol o
u_»‘ o oolar_ul O yg—0 ‘ALCQ‘ duuﬂj) uoj_.a? L)
D9d Ol ypaie jsb 4y Gidod

32 il 2 S glag, -)-Y

a3l b 7 S CS p (e slahg, S
b Jos SO alsl o g el (MS) ok wui
s 5o S Sl i 55, Tl s i g
ailge eS|y 09d 00 035 (e Siileg S
2945 5 il adlie (o Vb (Ko Ngd o0
Lol oolgils oyl o Slas [0 oo s Sioilog ST
ol (S gl SO wmald adlie L Soles SSL
9 IHS Jos (PCAY Lol a_alse Jdosga jo0
e pgbal plesl g e sla sy S50 o
w4, 0 o) 5 Ygene LSS5 ol e €S
o 690 ) i pglial Godl 40 g 0 (oo
Gobley ab sla g Laax 4 s Lol s
IYA gyvys]l Wl b

9 PLEC e T

oo 5| (S Yozl (65903l ptomin galsz 5
95 Lopl bl o5 o g, ol S5 (e
J_:JQ a CJ‘B O A »))J)U)J )L».m.a Cewl IHS
&0 s 4 e 5 ool Lo i Slulo
YL 2L 55 5 (795 neal YL G SSE
o=l B oo ecels sloylgnle polas jo oyl !
Spab ogzgly TNV 0,8 )15 Jlinal 550 02,550
50 &y syl g Slasle Ll 3l IHS slesl g,
Llodsl gy ol YU ez b gloosls 5l eolanl >

‘Multi Spectral
"Principal Component Analysis
‘brovey


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- 1HS 9 S50 a5 (gltuao jy oS 55 gy 0511

> 0L Lo 9 (5 )L S joxe=0 Sasuw

ailio 4 by e worldview2 ousuw 4 G lae

(V) JS0) sl oas oslainl Wl sul jaiS™ Saww
2955 (G s 5o Slalllas (6 p—baer ddlaie
aslaio pl gloylsale pgai a5 Conl oudsmdly LI il
5 b Wiz peal lp eV Sl SIS o adl

b el ad Lass slo 2l oopl s ogdle [YF] wiloass
Ngd oo plesl MRAgle oS

oolaiwl 0590 gBols g Jlalllao adilaso - Y

$hl Ghe) lil s ilwesly Hskaiedr Guii cnl o
‘_g).@:_m ‘1,51)_..9 ddlaio AS_’ aQ Joyj.c )Jya.» )‘ O

(o al> o y0 ol e is |y e sl S
e Gl LSl b g 00) (s ) olad LS
IHS gy ool oo Gy dpo aiali pglal ol
4o DT-CWT 5 Si03 ol y9- Nl awsgs a8l o9t
9 X p Gblis slp Ol gl sl Glp o s

g oo oolainl a8 3blie
Ol 1) b ol sleiin o)l (V) IS

.Mou’_c

7O

GOl 9, - F
Nz o gan o8 Jolds goleidin i,
le_io.m 995 ‘_9_».5.79 JERREW oolaz_wl o9y O’“’L'“‘"
slibgy o (e s3lwed i p aSEL (V- 10)
IHS § Sogo baus Gbs, 5l eoliiwl b 35 g (Joce
1o Jol ooy iz ot 5w Gblio » s
ssb 4 sanbaiz 5 Sileg,SiL pglai ¢ Jol ad> o o
9 > p Bblie a0l o)Al by Jawgi 5045

L bl ol oo cnlply aisd o pamll dws g e


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

S0 Slelbl (59ld | wdigo — pole oy pdis

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

[z [

O g B 1 09 & 50y Sy
» oz yy @bl I
Ay Fola /, ‘/ Ay ol
v ¥
Karga ks L ) IHS

‘. l

Lo S S oyl |

3 iy slamably il

IS / A oyl

by g 3y gla szl Bl
150 iy h g (il 3A
HS 5,

I I

1o 3l prguai el 3l prgaad
Fey (g4 Ghla Sy gl Fhlis

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

0% pléal gl oS3

F 3

[ DOI: 10.61186/git.12.1.61]

v

v

¥

Gz opl 50 )1 planil wigy oY JSCi

14


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS g Sc 590 Yo sl s (oS 45 gy 651

s ol Lo g (5 )L ol oo saew

99 «oles ;0 Wl o piiie oud dislu loged 5 Lal
aisl So olom! gl oad a il Sz 4z
3 ogtare cnl 4 09 oo pleol (i Sl 5| (S
ool wl (Y2 10) (), g 95 3o )0 39290 hg,
iy S sas S8 Gudios o sl 80 ool ous
95 5| Grmis 8 5 (s pglal (55 oud )|
S35 )95 e 0l &| (g ¢ ndod (l 55 Lol con 1]
A eSSl 00D 001 uand (glolgale gl
5 485 o s 5 nms g, @ Vgora 2ingy ]
o=l 50 sl polal ke 0,5 0,8 Dl (Se
~diliwl a5l cdige albiw] v s gl Gadod
Oy el 00l oolazwl (OtSU) gyl Sslogsl (5,135
GRS abul s sla gy (59, 5 5l (S, Otsu
=N 93 sla Sy e G RIGSSE oS Zul
A8l s sl Sy 5 (GO odIS) 4Bl s o)
abog e sla WS uibly 4 axg L1, (C1 WMIS)
aliwl o> aS 5,5 b au YV 8] S o aniy
olly Egazme 45 0 valys Ol Slej 4
L conn [blis adly s aS 05 aieS b WIS 51
L¥Y g ¥8] 08,5 an i LaodS (e (el )l aSGT
Sl VA Sl o) ol (s 5 (1) JS2 50

Ll sdslCawsas WorldView-2 g5

W ) gul] dom g (219 gyl Joo —1-F
So g 2Slholy il SG ats  adlate atas
3 g sk &5 Canl GgnnalS (gliw )0 oo E9090
Syl 1) Ll (gaiyppn g ane S ale Lo 1S
ooliinl b iy 3blie (anseis sy ool slaghs,
S by pasie o 50,08 wile it (6 pa laailis )
9y 2 (Jlo ol aloads sloriy (o9 (b 5 092
Slely 0wl sleiudgase (g pa alis 5 S
slaalas glacasgasme g bl Jelodga o 5l
@bBs) 5 (F9,08 48 ol Az gie Wil gy
ol edle s SoaSy JoSe (e (Conl 25)
Wy Bblie (5550 job 4 Wlgi oo (srdge Cunl S
b (Fo28 slaailes jloslaial L) ond oS
adihio e dd (g So edbs (ol g b s
S a5 Cenlond Sl | Yool 5l i
il 5 opdle S o pleal ) e iy, sloailii g
b aS LaSoy cBol wz il G oy sl
oMb s o iy |y s sl (65 lgiS,
S e ytiie il any] 3 5l sl b 1y Sty
Mogd S5 oad gl o JuSiy g ) pgad
oolainl by JoSo a5y 4l 59 ¢y 095 o0 aiSle
S Al (dove Sl STy (50,08 (6 pa ailis
iyl 3l ooliil Uy o> Sir yy cloais 05

axdllaos ;g0 adbio 5 (glod 99,9 ygad

S 53 33 9uS
S5yl 3blio)
L 59l

S gy 9005 (29 5
a5 Wilod gy A p

(Wlouuds Suwlo

St gy As g 5 ¥ S

v


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

olod 0925 (pa—ai 1 4SS ol Gl Gus
el 009 adlie ol yo Hlaioe 5 (b glo WIS
Bz bl (F) S el G yidu )ow
Ghlie 5 oo Suls (Sitoe 55, by Silogil ysb 4,
argi by Oslite (6,181 Ol o b S (St
o oSl Gl iy BbLie 0529 Glie @

el 00l yo o led
Jols ol ol o (F) S o psbslas
S5l bl (35S nn BbLie) iz GbLs
5 2)lss calliul ol g lally 5 Slais b slaSsl:
ol ) @ (Wl (o0 9 S0 sl LSl
PR R T SR PRV SRR
59 0ah @ 8ly (LS, SO S Sl et by
Sl b (S Sle S g s b

Sz 5y, 9o

S g9l U jolew bLx)

(Wlouds Swlo a5 Aﬁleé,.g pLowe 3¢

S0 Slelbl (59ld | wdigo — pole oy pdis

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

Sl b gl 2 50 o5 ul slzl conle s a0 13
Sl o (SN Jodiga s ) a L
elicigy g lal p e (gilwes s glwax LSS
u‘9—a.cd_| W) tsul.wl...w 9 W) k)..im) Olalad a(‘sl:?(.n
g adibaie (ol (S5 sla Sy G0 GleSs 4 4z s b
- Sl GlocSsh S 5 o515 g g S
- adhic 8L S s - bolls cwsie SO
i (cdid Joo = (BT By 0975 g oS5
039 0Ly (i Sl o (lagleis b
(W)U 1 sl asils 1) ddlaie g0 ol jo 18 s

9 45905 ladhie sl o dlie ol slo 9,5 9

el g ol LS s 5 oas las

Az 3 Gblo Swlo A 33 gl Gl Swlo
2 E3030 S3luiry e Bypo)
(ol 0l 35 (s lod gmly o2

3% E3d90 S3bucrbyy cuz 1 po)
(ol 00l y5 g lod gemly o2

Cilizkn bl Sauslo :F JS

Wiz g 3blie )3 (cme 0> b Ak glrsel (oS
oolitlusl S35 by, aly,b 4y adlisgge IHS g, 5
5 ozl 3 e Yiaial IHS pleal g, 8
G933l i poloas plesl sla by, (n 33,8 1
ol Sygmo cnl & iy, onl 2l N, DYl
las 4 RGB K, slad sush aw pgas Tl oS

7A

Sladbio 5 G351yl ol 5 g pléol -Y-F
725 Sl Pl 0y50 50 boad (or (i3 el o
o5 oler ol petn 5 4 sl

Bble 53 pgloal Gl 3,9, -)-Y-F
A 52

Olesn yob 4 g Gelaxl SIS 7909 992 51


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS g Sc 590 Yo sl s (oS 45 gy 651

s> 6L Lo g (5L Sl oo Sasuw

DYl 8,5 o &g (F) alal,y 5l ol oyl

F(R) R+Pan—1
F(G)|=|G+Pan—I
F(B) B+Pan-—1
oadplesl b o> peai F(i) () alal, ;o
IS ol a0 THS (3g, (s 5lwools .l ool camsa

(%) aba,

P ey onl 4 e et 5 050 walys LI s
IV] el ooty @UL| FAST_IHS

LIS (sl oiptan i oSS (g, o omon &
| Yb o~ Ls 6[.:;0.)‘0

5 Sl G=iod yo aiblhanngs (b, 5l Gdod ol o
Slarlrgel (talS g ade Lo 4 (Y415) o) Son
L] el oass ooliiul IHS 39, ;o Sl 5 sl
Sl e 09 sba bl weslerinn (s cnl 5
S3lmdate mi,ye 5l osliinl b Sad e adgs
el 033 ,8 oolaul SL5s

oo e s abaly SOl Jols Gad g
PO R PR O [ P S PRV L SCO SO -
Oliass [0 wd o)lil L8 jisn 0 a5 jsbles
[ 5 st srolie Loyl el (sl dél (L3
Iva g Al ol ons az8,5 )i o o y50 polie
sl Bkl s byl soleria b 5o
g oo dpmline S5 (g jledige

F =RMSE +ERGAS +(1-QAVE)+RASE +SAM

Al Al G lise SVl L o5 2l 4z
Bl 4l 092y (ilaie 5 camlio (Sg sll
aS aas oo |y Il ol S5y sl )65 Cules o
SrBp Bae (ggwdn Al glad 1o e S5 >
&L 5 Swroz ipgigeg;S S pyosdl ] ogl

79

R G ad> e )3 00,5 oo Jos IHS (K,
20,5 oo adei (V) adayl,y 5l ol

I =aR+ a,G + a3B (1) )alayl,
O3l Sleg il pgai L pgad ol o
Pl g @il a8 sl plésl 51 L8 09 e
Oy Baaly Sileg )il g (el iz pgal 59 (e
Cleiyd 05 oo 12l pgal 5 sl edgaze (9,5
Jod 50 eas o,Lal (V) alal, b (0550l ol 3
DY o8 o g0

| al a2 a3 R
S 1 B
V2o 2

o, =1/3(1 =1, 2,3) «ulyo slray sl b ool 3o
alyd ol delsl jo 00,5 o oolaiul 0als S8 5 0lie
29— 535 oldie e 4y Cugi pl 20
i (3, ol LU 51 ((Palad Sl S

D] sy g0 D i b il g 5 Sl

P =L (P —u(P)+ () (M) skl

Op
ol 5 peSils i 4 O g oY) abayl,y o
Pl jO Og>g0 uLJs.\m el &,..,LQ”LL, gl
J".'T)‘)B‘m)-fgs-" uJ)i’L" J=8 al> o 3l Jols
saiplesl paal 4 s ;y §lp THS LugSae oS
gbiss ol ol

shls as s Slapt ;o S sy slaps ;oS!
A ali e Oloo 8L 10 g0l Jlws &,ad
aS el Dl ,o wi,oSl ol Lol o5 [¥A]
’)l_‘,gj A S Jln (Seoins slad glls
R PRSI | ) IRCOWUEIRK GUR FACH POV S


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

Sl 3 39250 SV gpme Slaai b ol Loy e S
g (0B a3 )5 51 0 YA L ply Wapgjses,S Jobo) 90
Sae oS ol ho 5 Sy Do 90 4 Loy ool I8
Lol jgmdam pas Sl joo soe 5 jpa> S S
el gla el 55 oo sl bl 5l o
51 s a8 awsl e o sae gyl glany b Joles
w95 )3 i e jpe Ve Sl 4V sl
D )god pgi9—09,S Bl p adl Comen (ST
o S p9i9egS YO b 5o 50wl algs ol
P9y 3 e S (e oy JLES am Js
Ly ol akais S5 abolis o oypally il gl ke g3
59 ol oolaiwl e gSy g g oo 0 A F 0
PRSIy Wl P ESCHRNCINNURCI Rt e
JRPRURANE PEpw- i IV ONPCIA | PRV PR SN SRR
ol e dmlore jglarean S35 o 55!
ol b3l 0l S a8 Olgr S ((Swsll)
Sygmo ol 50 IV g Fel il (69,0 alins sl
Wlgier el g (e 28 slojlne I (o oS 5
055 )18 ool 050 3yl & Olyiea;

Gl oy a4y dyazr Dal pgal jolaie Gres 4
St Ao S 05l A (6099 lyrear Koo
g oo (e Lo el (p S 4o (ol
e S35 e e 5o o)l b YL ol
Sl @b oledn gy )2 085 (oo asi ) s
9 S CrtsS sl b 1 ot S 5 O json
O PRVt

Gbl—w )0 polai G—dli 0 S, -V-Y-¥f
by Sleg b gl i o nd bl sl
YUy bS8 Ly oledl gl el (ol g DT-CWT
Bedion 4325 (S Old> Glgreas

Iy =l s3lwsl g o wiles oo Wi & DT-CWT
e S ool g e olesl jo oSl s 4l )|
S 5 DT-CWT Slaslors )L ojls Jle o ,Sloe
L gz bl LUl pléol b DT-CIT el j2aS

S0 Slelbl (59ld | wdigo — pole oy pdis

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

5 adadi SO oao il pgjemg S o ol Ban
e gl (Seon Jorol) S g g2 LGS
S Ladool)) Lapgjseg,S 055 -] el jlais s
Olelad sl Wsdge JSES (i)' 0 (Sul slass
(939> SLas 35S 5 Vs ane Lnpyisag S
3l laegomme g o o3laiwl ((—ip loai i)
AU L e o JSi5 1) Cuxazr K lapgisag S
o o ;8 (§9) = (=) sLo Shoe
B s JSAT pgjeg,S Slaw ples b gnax
Gloap s 5l oolii ol Ly alis jo Jo jslatoay
s o sl (il @b Sl sl (S5
o9 ©l5 ol epgigag,S o sln [P T o5 el
L (Kls onasplis as wils S gap | (s 28
S5 ey il pyi9e9,S o 69,2 Ul
20,5 oo ol 2l Sloz (Jie g5 Al e Iy
oozl (S35 (sl Rlas 5 Jroags al> e (b 5o
naz S (59; 2 Lo Rlae ol b b g
loSloe 05 b oo 0y Cmox o] gan) Jus
3 bS oot Yoond Gigr el Tl
45 olSan Cnleg s als (S slae o8 o
At ding Sl 03,5 )18 o )oSl LG b0

80,8 o0
G At Oy s el lsil ali e o
Stz sload) Lo ol )by slasi 4 S 5 50,0
plood (oyp OLSal ammisys g 005 ol (sl
5 2,15 o Lajielly (6,5,0,8 s slacl>
291 5 anBls e camlis degoms L]
“s okl oy 39 o iy SBE jglated S
Jsb ot caline (53505 05 (g, (p ool 098

‘Gene
"Reproduction
‘Generation
Selection
°Crossover
"Mutation


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS g Sc 590 Yo sl s (oS 45 gy 651

s> 6L Lo g (5L Sl oo Sasuw

Sl 00 oolawl 5 slo,lre 5l g, o)

b ©leMbl Bis b5l byl (I
EEUN AT QK CHIWEV T Sy I S Ve
2985 ot (Simmiod iy o fsmn 2l () aba
ol |y (MS) (b sz psai g led oatiplisl

.Mé‘sa
(GQYRVEN)

Z(Am‘n _ﬂA)(Bm,n _Il'lB)
\/Z(Am‘n—uAfz(Bm,n—uB)z

m,n

CC(A,B)=

9 b wx polal w5 i 4 By A (A akaly o
2995 oNhe S5 4 Hlg g Hy g onbpledl
L 00 rBLCO‘ ))9@ 9 (MS) &.Jo X x> o

() alal, gl [YVIRMSE glas ob 3,0 sbse -
pleol ams o Ol s e caumo lis L o
S o=l o5 laie ol ol asl g asl S
aulyd o ol wib ol Cledlbl Lass snims i
sacal 5 50 Jliae ol d bgsye adaly ol pleol

ol

(aka,

ZZ(Ai(X)_Fi(X))Z
RMSE =4/2X-

nxm xd
Wl gl Gl slowi i g JuSin X (V)akayl, ;o
slaes d g Laygiw slows M oo slaws N yioxen
ol s pyai slasily

G—b :[YV\] ERGAS Ltz slj,l jlmo-
3 b Sl Glie @lgys jlre cnl () )aka,
Lo cpl Jlase 81020 o i 1) oles plesl jigas
g &S Seal Ol oaas i w3l 505 She 4
Sle abaly ol Ssgd il Bl I (295 pleol

‘Correlation Coeficient

Vi

s ol o ol YU Ll 3 L s,k oledls]
FE-E R WP S| J IRV C ) LIPS TR o I P 0
[oa) el oot soliul (Y« +0) o Kon 5 el

il gohaw )3 (6999 JuSKw «Sge JooS 5

J.nl_..u Cj-l"—*‘ Q_'l )l ;S_; B aad \)5_...4(;4 oals ouLo.l

o=l ki o e e 0oly 3 S U S Sledlll

58 JLissl sl snls @) 5 Sgete sslaieds psgie

O Soge o wlgd 5ol all g Cy a5 SIS

~omil8,8 sl YL Sy SIS o cpl &S el

sl il )8 sl 1) el Sl S 5 YU slo
5AUT S ge Jaas lgd S0 5108 e sloml Gy

ool 8 1) S wis 5JUT Sl a8 el T (e

((F)adal)) oS oo
(*)aa,

\/_f x(t) * _>dt

Foll o7 JLasl gl 5l el oo bows JUw

Xwr(ts) =

ol K (78) slaploll ol a5 Shos S
Jm,\_..: 4..\_..»5.;.) s_i>9./a J.Jd..q J.)}m‘sc cd..ucl.) k_i>9A

23ld Lalad (V) adal; &jgoas oS o)l 5 ugSae

g s
(Vakl,
1 " 1 t—1
Xyr(ts) = oz ff Xyr(ts) ﬁl/) (T) dtds
¥ —o0

S el S 8 et o8 o
sl b .S e olon] JUSKw 51 IS Sledb|
SleMbl a5 siwa YU sl uilS )8 5 Gudaie S>o8
2550 ol S S e a8, S 5] i
B0l oy 58 i 9 SR sla gl o
s gy 3l ol s byl b beo -YV-F

rgbai plésl

w2l Gl 5 b Sledbl bl oy 2L sl


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

SID (= wledMbl 51,51y (bl 3 (25,0 -
Ive]

ol (VF) 5 (V) g, sl

=i (F) ab,

i=1
55,5 o iy i (VE) alas], &0ty SID

O Falal,
SID(x,y)=D(x1ly)+D(y [Ix)

S cl (o @5 DX ly) O F)akl,

o)yl
L

4 Ogbee i D(X ”y):zpi log(p; /q;)
i1

az o b wals> G yed 55 D(Y [[X) Jlsse (e
JeSy SO b 4wl gl sanliwsdy il a0
S Bl 5y b At 5

el iy S0SG @ aulid g0 ol Calll wisg
S oledbl bas oL 55l byl (@

ATl Gle (Sowmen b5l Hle -
Yo G 8o b pgal G Vb loaddie (Ko
S lie sbgS il i pleol 5l Jol> nsai g
oy el S ol o b Shy ol i
555 e )5 oolituls o o ol 45 45 (6,8l
Fppe (VO)adaily ol (V0) alaly, & js0a
9y $8 Swbe Jlel ml iy 4 C
4 0g 9 Oppy 5 Sleg,SSb g oadplesl gl

PANHPF

Ryas 9 Slag, b g o pgal jlae Sl il CuS

ol 00 ﬁl.(:é‘

\As

S0 Slelbl (59ld | wdigo — pole oy pdis

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

1wl 00l 0010 uLM.O 20 )L:-’-‘ O'.’.‘
O\ +)akal,

ERGAS =1oonjii(wj
I N n=1 /u(n)

)45_»4) J_mi..u o)l..\_;l Cma h/l a(\ . )4—'0)‘) o
9 05k el N . Sloo P g il dir 4 Sk SO

ool loail olaws N

G—b AYYIRASE  sltas slyl J—zo -
o il Ll Lawgie line cpl () ) )ikl

5 a2 o plis |y b glaail ;o cabplés! pgar
D oo dlxe pj alal; O)g0n
(O ))ake,

100 |1 &
RASE =—,|—) RMSE *(B,
0 JN S Ruse (@)

OY) atal, 3l YYISAM caub asgly el -
5 Sl 00 dmlone pygas S sl 1, SAM [yl
O aly,s ol ool Cews s A Sk Hloda
e o az 8 g Sl SG g Hhe ()l il
VL S el Sl Wbl 5 Syo5 o 4

IRHR

(\7)ebad,

N
XY
N = N

inzgyf

i=1

COSa =

il lass N OV Y)akal, IS
y :(yliyzv--ayN) 9 X :(Xl,xz,...,XN)
L oosdpleol 5 gy polai ol slajloy cudy @
abi S ,e b 4l @ ol (LSS zeesb


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS 9 S_590 Jus sliso j— S 55 gy 051

> 0L Lo g (5L S xezo Samw

e -0
lsloslgale nslas pleol sla i, QLS < IS sba
Srary S Bl 5l Jol sl (o) p BB e g
Ll g (n sl (s30e g (o8 Ll 5l pgo
a8 ol a5 55l Jols (K5 gl s pa
el 0 sols iales (F) 5 (0) JSi 50 ol g o

-

7(4JL8.<, RRTY)) GIHS-wavelet

-1 -1 41
HPF (mask)=|-1 8 -1
-1 -1 41

(10) abs,

sl s (=55 0 JSCh

IS Gl 05800 0d 00l Jol> gl (s,
b iz pgal (i Cpl jo eals &Ll plesl s,
Sl ;Smsly (S l)ls Gble 3 1) 6959
d.‘aLo.A 65999 R g—a 4O aS cwl saml i J_>l5
2 el Gl 09 ge 0 058 9 S o az
Lol o o 13 5t cos | ganails aiyl,3 &l
@9 A O9h LBY pgal ek (29> 4 (S
39 g ol odalie b aius p oledbl g5l> 3blie
ol 00l 5oy b Bl 5l blie ol &8ls

i

Rl So 50 G0 lS (B)lse oy s s Bl )
vy Lol g Lo lezzlw ol 5l oande 3blie wile
Ao las |y eolazul o0 r:l.éal o9, G&b.‘; J.;‘BSGA
6‘9_..790" L,’_ALAJ )‘ [y w‘ 0J W s(?)d&w ‘.9"']0
Blod 5l 353 Sl ki (oS5 sl SO
(G (il o osliul )90 By (o295 S
20 cewlite (ot 9 SYL zog b s polas ol
Sz a e gl o 4y pgal b idy ooled
aS el ‘_Jl_> )0 LJ"‘ ! 005_3 603)3 ‘;.QJa
adgl @2 0 pgai 4 ab Ll 5l bgy cpl (29,5
S oS (el Slalargel g sl 00 Su05 Lo


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

\As

S0 Slelbl (59ld | wdigo — pole oy pdis

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

or9)

gl il

Adaptive
-IHS

[ev]

brovey

IHS-GA
[e¥]

PCA


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS 9 S_590 Jus sliso j— S 55 gy 051

o> ol Lo g (5 Lo Sl sdeo Sasuw

Gz 5o ool gy 9 2Lyl 990 LB, 4 b po suliples] yglad (g )5 1 F USD

N4

or9)

MWGF
[s1]

WLS
[sv]

IHS-
Adaptive
IHS
ol ohe))
(o

GIHS-
wavelet
ol obey)

(o


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

"9y o=l B s bl a0 Sai 4 &S win

il altee e 5 oYle o b
ety o s b il Slsks (5 So pglaieny
Gz s ol azgie g ssalio Ly ol oo
Sl (oS 2l sl 9l CiS e ls
(il Jolasr 3ok o 5 e an Sl oud
oo Jlade Jlos 55 by, ol b Dl el
() Jesz 0 2Ll gle)lae a5 cl 009,
Slalesel (F) i b cwl dli v ol LS
o3lgils plesl sl by, Sl ol @l )0 ol Ak
&3lg,0 09 oo odalive ooliiul o0 osls gl IHS
FB g 4]y G Dledlbl SIS 55k 4 Lo g,
Lo |y ik SLedlbl Jyws, S L Jg 3
Dol ygmal (0 ool 050 culpo g oS o
=27 Dygeds il Sledbl Cuals 4 4295 (y9n
gl 4SS el s 05, S 4y ool b s
b Sl 4 THS-GA (5, (25,5 (sheb 35nte
Sl 009y DAl gl ST [0 Wik, e (580

S0 Slelbl (59ld | wdigo — pole oy pdis

1 Eol lgs @ Caun 0 jlouls @ s jlgy Jlw

b S Bl ) soleniag (b9, (29,5 (wizen
Sy Jodo 4 Sleg S g Db pgal G 2l
] 039 W) )J}.a) J..&..u_v 435) BLILSOV.X] w‘)..a
FIIS po a5 Slazsle glacSsl Jols blis o
0315 tglad () 5 (8) «(F) «(¥) «¥) (V) sl iy
9 u,....u)l_»aa UBJ_' LCM\_J S el UQM 0
6Lmté_>5)_‘> B ! 09y GQ...E 9 LS'&'Q ul}l_‘>9.c‘
S B S Laad coolering by 4 bgrye
GrSla> b a>ay u.i._...o).: 6ol sblie o
)Jl_w 3o Lol col 039 Ls:l_in 9 u_al.: 6L®L;f5
G O 50y wa..a u;] solaruwl 3,90 (_thbpS%)ﬂl
3529 ,5 ol 50 )53 BB Ko aiSS 098 oo cunlice
oot o i 3 il Sl 5 g
IHS-GA 4 brovey MWGF sl yig, 4 Lo o

LS bls o sbeng g Olalogel gl Koo

b 9 S0 Sy I (dli — Gz ol 0 ool soliiwl (23l Lo sle ) Joua

9 cc ERGAS | RASE RMSE SID Spatial

MWGF [61] VDY | e eYeY | e YEFAA [ s FADSY | - e98Y | +AQf

WLS [62] S VAQY | e VEE | o SFATYY | - Fe0AA | o cADA | - VeOYD

Brovey <o 0PAYY | YT <o YAY'PY < FAVYY ald] < ABYYS

AdaptivelHS [42] e EYAY e eYYVY + 2 0aY0Y < OYYS < YPYY < FEYYQ

IHS-GA [44] VYD | oo YO < POYD < OVAFY | - YYEPY <AV PN

PCA < FPYY ERR VA <o FAfYY SFYVYEQ | -0 00Y0 | - 2VYYA

IHS_AdaptivelHS (s.ixs ol (39, | +*YYYAS | «=N0VF |+~ FOFVA |« F-YVY | )0--Y | - YARQY

GIHS_wavelet (.o ool (o)) opeeled ooV FF oYYy SYYYA | cNAfYE | - AATOA
Reference . . . . . \

ool QL..«.J )J?LAJ 9 (\)de.) Ls,\.'a 5 el LD)L.M ‘J.J‘
099y =S 9 b sl las ST (V) JSS [0 00l
Sl 4 (g, =) codlae oy Slae 1 S (golping

ol 0393 30855 (pl )0 D9z g0 sl yBg, S0

\A4

0 Kz el Bblie S5y cao LS 5880 o)
Llad 5l gdow ol eolpion by, Lo plésl yiglas
ML}yL}wl 009 Lbu,.:}));LuAJM‘SO.Jam
3l osslewoan polie «()) Jgos i) slolas
LE‘)% (2= o) de )-.'.°La~° 4 &Q)’ )LM*’ @Lij)‘ 6L°)L:9°°



http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS g Sc 590 Yo sl s (oS 45 gy 651

s> 6L Lo g (5L Sl oo Sasuw

> 5 Golgi—inn B9, 0 Sles a > Sl ]
b sl cblis 5 b (65055 50 398 sla b,
(S e ecnl 2 ogdle .l alive SLlS SIS
O 2o Jolay 4y olitws jo b ol olgiiey
Lol Ly @hlie s b )Ly 5 ilSe s
Olasso ;590 S IB AT .l 03,5 Jos oS0,
Pt CBleSe ]y peal JS a5 S el
U polal JS 65, xSt &0 o )95 g 00903
= Lf”sf u,us) )‘ oolaz_l .»)9_93 o)l_:.]‘ u))‘;\_fLSA
g L d.bl_m <5LQ’L;)"9 )| oolaz—wl sl
S gl 5 lojp oolaiul fpioren g a8
5 IHS plesl (b9, 9 Sy (s 5lmaine o 95l
00l o il Sguge Sl Szge ha Grizres
Sledbl as sl Jl> j0 g9050 opl aldl a5 ol
sl Jeols bl ccwl sas Lhas 0 S
oy, Yo oUly 5l Sl Lo sla )l
SSe g b sla)lae s las 5 bilon
50$L5..;_~J‘O)9.A L;l_ﬁ)l.».bo U;Al_m o] uaLm.a
A Comud Gaiod (golpiiion By, (2Ules oaums lis

sl g o il daz g Seleg SO
Bolie a5 aloye 5 09,5 o slgitiy bl 5o
5 S8 sla Thg podle dluz il g e
De oolaiwl 60l Sl ol glaieds Silogsl
SRR TR S I R SR JCH JPCTIK I |

el gy BB s oo

[1] C. Genderen, J. L. “Multi sensor image
fusion in  remote sensing: concepts,
methods and applications”. International
Journal of Remote Sensing, 19(5), pp. 823-
854, 1998.

\A'%

G S A -7
Sz pgbal plesloje )0 azgs BB Jlaw 5 (S5
S 5 b Slalr gel sl W Sileg, Sl 5 il
Slalllas odoc 4S5 0 il o 29,5 mhaw Ho daxie
PS5 E5=050 =l 6y 0jg (nl 0 AT 50
O gt Lu W) dﬂ)‘ le-‘bp-ujjﬂ‘ GALM 9 Slasls o}.".j
Sl @Il e S5 505 allas cnl (ygel e aidly
clie slayline g o al)ly Sl 5 geo90 cal (b3
39 s Sl b aylie o .ol 0ud 48,5 o 54
S sbabre 5l 2l Sz a5 pglas plesl 09>
ol 4 4z gs wiles S soliaiul b sba,Loe 1,0 b
plesl (hg) S 2l sl wb &5 el (55908 455
ot olely obar b g S Jlns £55 53 2 )
5 b 6la a5 asdllas ol o LY 4 YOl
b 5l ol s ash L s Sglate S
Ols=s— (=S @il s G Jlos g a2
5 G=hoS ol oS 9y e )T slacglis
Dgai odblive 39250 SwdS” slo g,
oS 2 58 Gl |y i Jdod g jo
Gl g, odlgils Hlos ;5 ol alxil plisl glaiy 5!
S2ge b = e Slay, MRA 1 Sie
et SL oals aleol Joame a1l 5o ‘_g)li.ﬂ )
Ao LS g (Sl
o=l soleitiy g, wd e (LS ()20 S
Jeiliy 9 0S8 o @1 ) (glasd iy o, Slee §uiow
Giliso 3blis sz slojls & (T, slp 2Vl
Sls S 5 e
Liis Uy pleol aisy )3 9290 pomye sla s,
09— a2y ol gaibim calid 5 Al sl
&=y
[2] W. Lau, BA. King, Z. Li. “The influences of
image classification by fusion of spatially
oriented images”. International Archives of
Photogrammetry and Remote Sensing, 33
(Part B7), pp. 752-759, 2000.


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

[3] Z. Wang, AC. Bovik, HR. Sheikh, EP.
Simoncelli, “ Image quality assessment :

From error \visibility to structural
similarity”, IEEE Transaction on Image
Processing, 13 (4): 600-612, 2004.

[4] S Yang, M Wang, L Jiao, “ Fusion of
multispectral and panchromatic images
based on support value transform and

adaptive principal component analysis”,
Information Fusion, 13 (3): 177-184, 2012.

[5] S Klonus, M Ehlers, “ Image fusion using
the  Ehlers  spectral characteristics
preserving algorithm”, GIS science and
Remote Sensing, 44 (2): 93-116, 2007.

[6] Y. Zhang, “Understanding image fusion”.
Photogrammetric Engineering & Remote
Sensing, 70: 657-661, 2004.

[7]1 L Alparone, B Aiazzi, S Baronti, A Garzelli,
F Nencini, M Selva. “Multispectral and
panchromatic data fusion assessment
without reference”. In: Photogrammetric
Engineering & Remote Sensing, 2004.

[81 T. Tu, S. Su, H Shyn and P. Huang. “A
New Look at IHS-like Image Fusion
Methods.” Information Fusion, Vol. 2. pp.
177-186 .2001.

[9] S.K. Sadhasivam, M. B. Keerthivasan and
M.S. “Implementation of Max Principle
with PCA in Image Fusion for Surveillance
and Navigation Application.” Electronic
Letters on Computer Vision and Image
Analysis 10(1):1-10, 2011.

[10]M. N. Do and M. Vetterli, “The contourlet
transform: An efficient directional multi-
resolution image representation,” IEEE
Trans .Image Process. vol. 14, no. 12, pp.

2091-2106, Dec.2005.

[11]V. Shah, N. H. Younan, and R. L. King, “An
efficient pan-sharpening method via a
combined adaptive PCA approach and
contourlets,” |EEE Trans. Geosci. Remote

Sens. vol. 46, no.5 pp.1323-1335, 2008.

[121EM Schetselaar, “Fusion by the IHS
transform: Should we use cylindrical or

VA

S0 Olelbl (5,98 uwdago — ole oy puis

1Eol lgs @ T 6 jlouls @ psd > jlgs Jlw

spherical  coordinates”.  International
Journal of Remote Sensing, 19 (4): 759-
765, 1998.

[13]M Choi, HC Kim, N Cho, HO Kim. “An
improved intensity-hue-saturation method
for IKONOS image fusion”. International
Journal of Remote Sensing, 00: 1-10, 2006.

[14]1M. Choi, “A new intensity-hue-saturation
fusion approach to image fusion with a
tradeoff parameter”. IEEE Transaction on
Geoscience and Remote Sensing, 44 (6):
1672-1682, 2006.

[15]C.  Myungjin.  “New  Intensity-Hue-
Saturation Fusion Approach to Image
Fusion with a Tradeoff Parameter”. IEEE
Transaction on Geoscience and Remote
Sensing, 44 (6): 1672-1682, 2006.

[16]P.S. Chavez, A.Y Kwarteng. “Extracting
spectral contrast in Landsat Thematic
Mapper image data using selective
principal component analysis”.
Photogrammetric Engineering and Remote
Sensing, 55: 339-348, 1989.

[17]1V.K. Shettigara.  “A  generalized
component  substitution technique for
spatial enhancement of multispectral
images using a higher resolution data set”.
Photogrammetry Engineering and Remote
Sensing, 58: 561-567, 1992.

[18]J. Vrabel, “Multispectral Imagery Band
Sharpening  Study”.  Photogrammetric
Engineering & Remote Sensing, 62: 1075-
1083, 1996.

[191W. Yang, Y. Gong, “Multi-spectral and
panchromatic images fusion based on PCA
and fractional spline wavelet”.
International Journal of Remote Sensing,
33 (22): 7060-7074, 2012.

[20]Earth Resource Mapping Pty Ltd,” The
Brovey transform explained”, EMU Forum,
2 (11), 1990.

[21]P.S. Chavez, S.C. Sides, J.A. Anderson.”
Comparison of three different methods to
merge multi-resolution and multispectral
data: TM & Spot Pan”. Photogrammetric
Engineering & Remote Sensing, 57: 295-


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS g Sc 590 Ui sl s (oS 45 gy 651

s> 6L Loy g (5 Lo Sl oo Sasuw

303, 1991.

[22]Q. Younan, N.H. King, R. Shah, “On the
performance evaluation of pan-sharpening
techniques”. IEEE  Transaction  on
Geoscience and Remote Sensing Letters, 4
(4): 518-522, 2007.

[23]F. Bovolo, L. Bruzzone, L. Capobianco, A.
Garzelli, S. Marchesi. “Analysis of effect of
pan-sharpening in change detection on
VHR Images”. IEEE Transaction on
Geoscience and Remote Sensing Letters, 7
(1): 53-57, 2010.

[24]Otazu and Gonzalez, “Introduction of
Sensor Spectral Response into Image
Fusion Methods: Application to Wavelet-
Based Methods”. IEEE Transactions of
Geoscience and Remote Sens. vol. 43, pp.
2376-2385,2005.

[25]Y. Zhang, “Methods for image fusion
quality assessment-A Review, comparison
and analysis”. The International Archives
of the Photogrammetry, Remote Sensing
and Spatial Information Sciences, 2005.

[26]Tu. Huang, Hung, C.P. Chang, “A fast
intensity hue-saturation fusion technique
with spectral adjustment for IKONOS
imagery”. IEEE Geosci. Remote Sens. Lett.
vol. 1, no. 4, pp. 309-312, 2005.

[27]1C. Lillesand, Kiefer, “The use of intensity-
hue-saturation transformations for merging
spot panchromatic and multispectral image

data”, Photogramm. Eng. Remote Sens.
vol. 56, no. 4, pp. 459-467, 1990.

[28]F. Palsson, J. Sveinsson, J.
Benediktsson, H. Aanaes. “Classification of
pansharpened urban satellite

images”. Selected Topics in Applied Earth
Observations and Remote Sensing, IEEE
Journal of, 5(1), 281-297, 2012.

[29]M. Choi, H. Kim, N.I. Cho and H.O.
Kim. “An  Improved Intensity-Hue-
Saturation Method for IKONOS Image
Fusion.” International Journal of Remote

Sensing. 2008.

[30]TM. Tu, YC. Lee, CP. Chang, PS. Huang.
“Adjustable intensity-hue-saturation and

VA9

brovey transform fusion technique for
IKONOS/Quickbird imagery”. In: Optical
Engineering, 2005.

[BL]L.Wald,  “Quality of High Resolution
Synthesized Images: Is There a Simple
Criterion?” Proc. Int. Conf. Fusion Earth
Data.2000.

[32]T. Ranchin, L. Wald, ‘“Fusion of high
spatial and spectral resolution images: The
Arsis concept and its implementation”.
Photogramm. Eng. Remote Sens. vol. 66,
no. 1, pp. 49-61, 2005.

[33]R. Yuhas, A. Goetz, J.Boardman,
“Discrimination among semi-arid
landscape endmembers using the Spectral
Angle  Mapper  (SAM)  algorithm”,
Summaries 3rd Annu. JPL Airborne
Geoscience Workshop, vol. 1, pp. 147-149,
1992,

[34]C.Chang, “Spectral information divergence
for hyperspectral image analysis”, inProc.
IEEE Int. Geoscience and Remote Sensing
Symp. IGARSS’99, vol. 1, pp. 509-511,
1999.

[35)J. Zhou, D. Civco, J. Silander, “A wavelet
transform method to merge LandSat TM
and SPOT panchromatic data,” Int. J.
Remote Sens., vol. 19, no. 4, pp. 743-757,
Mar. 1998.

[36]M. Mezouar, N. Taleb, K. Kpalma, J.
Ronsin, “An  Improved Intensity-Hue-
Saturation for a High-Resolution Image
Fusion Technique Minimizing Color
Distortion”. IJICT, Vol. 3, No. 1, 2010.

[37]N. Otsu, "A threshold selection method
from gray-level histograms.” Automatica
11(285-296): 23-27, 2010.

[38]M. Cui,S. Prasad, W. Li, L. Bruce,
“Locality preserving genetic algorithms for
spatial-spectral ~ hyperspectral ~ image
classification”. Selected Topics in Applied
Earth Observations and Remote Sensing,

IEEE Journal of 6, 1688-1697, 2013.

[391W. Siedlecki, J. Sklansky, “A note on
genetic algorithms for large-scale feature

>

selection”. Pattern recognition letters 10,


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

335 -347, 1989.

[40]S. Li, H. Wu, D. Wan, J. Zhu, “An effective
feature selection method for
hyperspectral image classification based
on genetic algorithm and support vector
machine”. Knowledge-Based Systems 24,
40-48, 2011.

[41]14. Garzelli , F. Nencini, “Pan-sharpening
of very high resolution multispectral
images using genetic algorithms,”Int. J.
Remote Sens, 2006.

[42]S. Rahmani, M. Strait, D Merkurjev,
“Evaluation of pan-sharpening methods”,
2008.

[43]S. Franklin, O. Ahmed, ‘“Deciduous Tree
Species Classification Using Object-Based
Analysis and Machine Learning with
Unmanned Aerial Vehicle Multispectral
Data.” International Journal of Remote
Sensing 1-10, 2018.

[44]S. Mohammad Nejad Niazi, M. Mokhtar
Zade , F. Saeed Zadeh, "A Novel IHS-GA
Fusion Method Based on Enhancement
Vegetated Area", Journal of Geomatics
Science and Technology, 6(1), pp. 235-248,
2016(Persian).

[45]S. Myint, P. Gober, A. Brazel, “Per-Pixel
Vs. ObjectBased Classification of Urban
Land Cover Extraction Using High Spatial
Resolution Imagery.” Remote Sensing of
Environment 115 (5), 2011.

[46]Yu, Q., P. Gong, N. Clinton, G. Biginget,
M. Kelly, and D. Schirokauer, “Object-
Based Detailed Vegetation Classification
with Airborne High Spatial Resolution
Remote Sensing Imagery.”
Photogrammetric Engineering and Remote
Sensing 72 (7): 799-811, 2002.

[47]D. Tuia, E. Pasolli, W. Emery, “Using
Active Learning to Adapt Remote Sensing
Image Classifiers.” Remote Sensing of
Environment 115 (9): 22322242, 2011.

[48]L. Zhang,J. Zhang, " A novel remote-
sensing image fusion method based on
hybrid visual saliency
analysis". International Journal of Remote

S0 Olelbl (5,9 uwdago — ole oy puis

1Eol lgs @ T 6 jlouls @ psd > jlgs Jlw

Sensing, 39(22), 7942-7964, 2018.

[49]1L. Zhang, K. Yang, H. Li, “Regions of
Interest Detection in Panchromatic Remote
Sensing Images Based on Multiscale
Feature Fusion.” IEEE Journal of Selected
Topics in Applied Earth Observations and
Remote Sensing 7 (12): 4704-4716, 2014.

[50]L. Zhang, A. Li, “Region-Of-Interest
Extraction Based on Saliency Analysis of
CoOccurrence Histogram in High Spatial
Resolution Remote Sensing Images.” IEEE
Journal of Selected Topics in Applied Earth
Observations and Remote Sensing 8 (5):
2111-2124, 2015.

[51] J. Han, G. Cheng, Z. Li,D. Zhang, “A
Unified Metric Learning-Based Framework
for  CoSaliency  Detection.”  IEEE
Transactions on Circuits and Systems for
Video Technology PP (99), 2017.

[52)J. Chen, L. Zhang, “Joint Multi-lmage
Saliency Analysis for Region of Interest
Detection in Optical Multispectral Remote
Sensing Images.” Remote Sensing 8 (6):
461, 2016.

[53]X. Yao,J. Han,D. Zhang, F. Nie,
“Revisiting Co-Saliency Detection: A Novel
Approach Based on Two-Stage Multi-View
Spectral Rotation Co-Clustering.” IEEE
Transactions on Image Processing 26 (7),
2017.

[54]K. Zhang, M.  Wang, S. Yang,
“Multispectral and Hyperspectral Image
Fusion Based on Group Spectral
Embedding and Low-Rank Factorization.”
IEEE Transactions on Geoscience and
Remote Sensing 55 (3): 1363-1371, 2016.

[55]W. Wang,J. Shen, X. Li, F. Porikli,
“Robust Video Object Cosegmentation.”
IEEE Transactions on Image Processing 24
(10): 3137-3148, 2015a.

[56]J. Shen, and L. Shao, “Consistent Video
Saliency Using Local Gradient Flow
Optimization and Global Refinement.”
IEEE Transactions on Image Processing 24
(11): 41854196, 2015b.

[57]1H. Chen, N. Liu, C. Yan, and X. Li, “CNNs-


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

- IHS g Sc 590 Ui sl s (oS 45 gy 651

> 0L Lo 9 (5 )L S joxe=0 Sasuw

Based RGB-D Saliency Detection via
CrossView  Transfer and  Multiview

Fusion.” IEEE Transactions on
Cybernetics PP (99): 1-13, 2017bh.

[58]P. Chavez, S. Sides, J. Anderson,
“Comparison of Three Different Methods
to Merge Multiresolution and Multispectral
Data — Landsat TM and SPOT
Panchromatic.” Photogrammetric
Engineering and Remote Sensing 57 (3):
295-303, 1991.

[59]S. Selesnick, I. W., R. G. Baraniuk, N. C.
Kingsbury, “The Dual-Tree Complex
Wavelet  Transform.”  IEEE  Signal
Processing Magazine 22 (6): 123-151,
2005.

[60]L. Zhou, Z. Yang, Q. Yuan, Z. Zhou, D. Hu,
“Salient region detection via integrating
diffusion-based compactness and local
contrast”. IEEE Transactions on Image
Processing, 24(11), 3308-3320, 2015.

[61]Z. Zhou, S. Li,B. Wang, “Multi-scale
weighted gradient-based fusion for multi-
focus images”. Information Fusion, 20, 60-
72,2014.

[62]J Ma, Z Zhou, B Wang, H Zong, “Infrared
and visible image fusion based on visual
saliency map and weighted least square
optimization”. Infrared Physics &
Technology, 82, 8-17, 2017.

[63]S. Niazi, M. Mokhtarzade, F. Saeedzadeh, “a
Novel Ihs-Ga Fusion Method Based on
Enhancement Vegetated Area”. The
International Archives of the
Photogrammetry, Remote Sensing and Spatial
Information Sciences, 40, 543-548, 2015.

Al


http://dx.doi.org/10.61186/jgit.12.1.61
https://jgit.kntu.ac.ir/article-1-923-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2026-06-10 ]

[ DOI: 10.61186/git.12.1.61]

Journal of Geospatial Information Technology
Vol.12, No.1, Spring 2024

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

A Hybrid Method Based on Wavelet Transform and Optimized IHS
to Fusion of Remote Sensing Images Through Salience Analysis

Saeed Mohammad Nejad Niazi !, Reza Shah-Hosseini 2*

1- PhD Student, School of Surveying & Geospatial Engineering, College of Engineering, University of Tehran, Tehran, Iran.
2- Assistant Professor, School of Surveying & Geospatial Engineering, College of Engineering, University of Tehran, Tehran, Iran.

Abstract

Remote sensing satellites provide various data in different parts of the electromagnetic spectrum with spectral,
temporal and spatial resolution. In order to make full use of the data obtained from different sources, various
numerical and analytical techniques of image integration have been developed. Among the existing image
integration methods, due to their high efficiency, speed and spatial accuracy, IHS (Intensity Hue Saturation)
and Wavelet Transformation are the most widely used algorithms. But generally, these methods are applied to
the entire image all together, and basically whatever its characteristics and contents are, they consider the
entire image as a unique object. While from a satellite image of different areas we can get different data and
contents. In this research, a new process for integrating images using image analysis based on its surface
salience is presented. In this way, the image is divided into two prominent and non-prominent sections, and the
integration scenario will be different in these two areas. In the prominent areas, which include residential
areas, roads, etc., we used the IHS method which was improved by the genetic optimization method, and in
the non-prominent areas (forests, pastures, and agricultural fields) we used the wavelet transformation to
analyze and extract the features with high frequency. In this research, in order to implement and evaluate the
presented method, samples of images related to worldview 2 gauges have been used. The visual results and the
spectral and spatial quantitive ones show the improvement of the integration results compared to the
conventional and integrated methods (the output of the assessed metrics CC, ERGAS, RASE and RMSE
showed better results compared to the other methods). In addition, the processing speed in this method is

much higher than the new techniques which are based on the deep learning networks.
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