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% Post-classification comparison
® Spectral-temporal combined analysis
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! Li-Strahler reflectance model

2 Multi-temporal spectral mixture analysis
® Fuzzy logic

* Biophysical parameter method

® Multi-sensor data fusion

® Texture analysis

7 Soft computing
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2 Universal Image Quality index (UIQ)
3 Loss of correlation

4 Radiometric distortion

5 Contrast distortion

\/Zv(i,j)eRl(xl @@nN- X1,R1)2 Yv(i jHery (X2(L.N) - xz,m)z

wwu@w@,}a@u@lw);
2 £33 Jsl psal (e el glrgs 00,5 o0 aiS
03 S5 yutd 3l o 0 g ol a8l s 3bl e
Yo . .
‘_%_a.:la 4._.’5‘) od.l.ls).ig_.a_s 9 U‘_"‘ )‘ M‘ f"J
©09)9 nabal m (b glrgel 6 S oslail jolateas
A7) alayly) 09 oo 4233 Sy
b dgly 00iiS gl o] Cowsdy goue bl
o Hlaae ol ol o aS e walys [ aT] o3L o
03— c\_ﬂ)‘ o9y O Ll ‘_rq...]o Cl>5.c|‘a..\.c )isl.lLo.'
alols ;o 05b cpl (g ol Sole b yige allas jglaioay

! Spectral Angle Mapper (SAM)


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

S0 Wilelbl (5,9L8 wigo — Siung fy sole oy i

\P‘ﬂAJl@g.Mleﬂﬂ.mdLm

Zv(i,Here *¥1(L)x2 (L))

[Zveperors @) [Suc perox2(0i)?

[1 / v jert X1 (6 )x2 (0 )) \]

—arccos
\\/Zv(i,j)eRl x1(i‘j)2 \/Zv(i,j)eRl X2 (i.]')Z/

F2 =11 —%arccos + (V) adasl,

T

+ (F) aka,

[S—)

1 40 X1Ra X2 Rn
F3 — [1 _ = (1 + - X21,X2,R0 1,Rq 22,R0 . )
2 (Jxl,R0+Ux2,R0)((x1,R0) +(x2,R0) )
40y, x, R1 X1R1 X2 R1

1+
(03?1,121 + U)?Z,Rl) ((m)z + (xz,m)z)

N|

dbige pj 8 (A gV & D) akl, k e{»,\} il & (F) aal) jo a5 (g ,5bas

- 1 N1 ..
Ny = Zvaijere L Xor, = N_ka(i,j)ERk x1(8,)), X3 p,, = N_ka(i,j)ERk x5 (1)) (0) adal,
1 SN
U)?l,Rk = mzv(i,j)ERk(xl(l']) - xl,Rk)Z (?) ‘d‘u‘)
1 LN
G)?Z,Rk = mzv(i,j)ERk(xZ(l:]) - x2,Rk)2 (V) aba,
1 LN LN
Ox xRk = mZv(i,j)eRk(Jﬁ(ld) — Xr ) (%2(0,)) — Xor,) (A) 4l
S g Caiia pol 8o 0 oS a0 JEP WL Sy S JUWIP- L WO IS PR R PR C
S| pgal bie polie [0 5S4z 0 lads pomad 90 ,Slalaly o) s a S ol e [-))]
N o Ladalwlos Jlasel by il s boocedle Ol e 0 9 S Jolae sl calids wansl LSy
‘)‘.)CA_A)LC S P2 (S @ Lo o> W) 4.‘:‘)‘ Ui’ﬁ) 3O Oy ..\.Q:‘P AS) Gﬂ-uO Jol.u gy
Sewle o 058 oo loml Ol sy Sule N oslaws alols ;o 05b cpl (g ol Sl b yige ey jglaieay
A0 é’l—’ 9 P9° sJ9| )JsLa; )‘ oolawl l.a 0L u\.JjJ GLA) JB‘ <\.Lo.‘> s(f) A.L:J‘) 3o NG W JLA).’ [‘s\]
raS 4SS slaliwlos 50 g oas a0 b3, SIS oo ddoz g il 00,5 ok dlaie 45 0ol 0,0
WAJMT»QIW@‘@QWbBQ}m@U Dol All 00 S0y dalais a5 00,5 o a0 Sl
99 oml ool L s 098 e a3 S (a5 50 w30 @b dw y2 ooy (S (o) 2 ssbiieds Suled o
o0 A TF iz gl Aty i wla ObsSe 0j9 Lo g (A aise @b o I 0 09290
hlo 39,9 nsloal 45 (90 )3 S9d o My 9 i gy Ol 51 S o0 e lslae o sl
b 2 59y = 390 U=l (ooled il Wb v WS pgal 1o g xS Gl o polie (pyieS
pob—al —ali Sl ool j0 90,5 o plzxl S ol slaes a9 ams F b o, bewdle
Ol ol aidi b, 50 00l (g 05 ez polie 10 (6,50 g Cute polie yo (S ailiwlos g0
L oabolon! ol s 4l ol )0 00,5 o0 ol N ol sl ol 0gd o s p2i i
LS'l_’))‘ S yg—n F.M) < .qb 4 Lol )‘ ool S| ((ﬂ) 4.‘4.:‘)) OS¢y ..m|5:>
(O ) alul)) 935 oo asuine Sl oyin plp s L g U dal) ool o a8
YA


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

. u-uLuJ' > L5|°J|9ml.o J29lai j |_J|J.u§_1 LSJ.LMJJ[S.MJT

> (R0 ¢ ag_jul.\]g Slg>3020 (S8unugs Soagd

(- aba,

Slod ;S5 yti b 00,5 ok e ) Sendly laosls 5 T il IS jygai (3 S i job 4 aS ola JuSoy slasd ggemee

nail o ol cds =

o3 o (L Ty (goleiiay (b, )larsld

Ry’

) ol oolo glo JuSy IS slows

po—as o Bolai Laye 5l solasi Bis jglaiea,
Sl oals oolaul 5 o ST sl el oss ol

Jgl gai

v

Jscaodle B gt o ss

v

NN TR SIS T Ve

v

Ssle ygeal oo

v

L wsb ,o 0 g abiwlos 28l
ae mlyl Egamme digeS 3l oolail

v

2 08l (18 ez gl wgs
ag alwlos wlulp 3L o

'

92l , )0 0ol (IS ez p pglad 3.4l

@l 00l ISz p pgal ag

v

Lzls obj)ly cds ()
’“4)‘ ;,u.dlj ‘_gl.moob )| oolazw!

v

o ketinn gy wylzgld ¥ UL

2 e (ul aS 98 18 ) 9550 S (il oe

o9y ol 0 A4S crl s e ol s anlgs

e el g U) S5 slas (U= 1) slawi &

A

i el ol Sgmi i b b il o 45 egdse
solai Ojgod Ol s Sule jl oolaiul 4 13 )31

Xn

m
po—ai olwl ol n gm) 1SS olass ¥ olass 4


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

5 09 dalg> wad a8 5 i 5 YOF O polie
Loty Slle aym o slad Sl
Gyt Baa Ly Solai ol sy Swle 5l as
loan T3 &g ody 0 S o ool il (5l

b Bl

solai clls> o Ol s Suls olaas

A

Yo My

S0 Wilelbl (5,9L8 wigo — Siung fy sole oy i

\P‘ﬂAJl@g.Mleﬂﬂ.mdLm

polie ol o> g S gl polie YL o>
R ;o sl cl Jlade S a5 (WS pgas
A2 e Hlas (7)) S all oo gy dalgs LS
Wb FxF e aioslwla S S50 na s
ovgy Sl olowy il Ol o S wls oo
el g YL o sl as s o cgolpriny

golgiig By, o &l s Slole slass

v A (F2¥)

Sl Ggmins Bua b (Bolai O )geo & Ol pudi Sewlo 31 ooliiwl g (g3leidin 09 (Flawlne &g 3o duay lilo 1Y JS&

ailaio .08, 5 o d90me 7, Sl a5 ol 0l;]
VY gaz,00) obdlas lo Job o aslas 550
Y9 gaddo ) gaz,00) 5 Jlod asl YV g adids
¥ gaz,0V0 oldlps slo o,e g Jod gl
YO 5addofV gaz,0¥0 5 3,04l gaids
$eoxte pyolas ol al o)l 5 B, 5 a b
Gloitlo ailaie )3 S9250 (B)lse WBb oo oSy
sd—es g 039 o Gblois 5 (5 ls slog)3s5 wol,
2 P (s pd sl calv cleay Ol s

il ol 5 plaislo s

Ao

axfllo 0 g0 adlaio Y
Al S e Gimgsy o anlllas 550 dilats
poa 93 . abb oo 5 VY dilats 5IA 4l )5 &8l
VWAL Jlow as 3teie adlata oy 0] j0 ouids]
Logi VWA Jlw s Yoo, SidsS o,lsale Lawgs
VY aibaie ((F) JS28) Sl 03gs V- (sTg55 o, l5nke
a—ibie o o ol 05 5l %
&y ol ot Jled 50 oS el Gl sl e
Gyl Slelis )| ay Jlomss ) ailaie oyl ool o0l

2t 5hoh e it b adhaie 4 5,0
a L= )‘ 9 k;Lo_M.a \))510)5 oos..\_‘z.o a

! Quickbird-2
2 GeoEye-1


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

e uwbwl o sloylgalo juglad jo Ol sy ‘SjLwﬁS.aﬁT

2 20 ¢ 29yl Mg 31922020 (sauwgy ougd

WAL Jls 905 ()

4

YWAD Jlo g (cill)

Oty VY adlasio 5o caxdllao 890 adilaio i Ko

3 S SeS sdizmiw slolaale pgai b Sle & jad
Tl o LSS VWAD Jw 4 3Lt

‘u.L_..t.)S.cj.lo‘) T a3 BT Lo

il o0t o8l al e gl slle s (gl s, )
)95 (o gl plle 5 Jglaite sla g 51 (Se
ol aslojaiz pg—ai 90 pl g Bl
Jb pg=ad) Bop poai el Seics (B9, (5
R9-25) &2 o g ol S g jleslitul L (1YAD
Sl F3s s 0l oals i 5,5 (VAR L
9 03 ;00Ss Alde ;5S3e pgal 93 G g,
29— 93 o=l )3 (S Sl s e S

b tels
3 cmwlin ailiwlas Gl 5l sas] Cwsan s
Syg—e Sl ez jo DS psal 6,15 ez
Sllaeyad pgas 5l Jol <l 99 50285 )18 (ow) 2
39 9 00— eolaiwl dlwlas S iy a5 g S
99 i g jloladle S pgai pge S g
(V) Jgoez ol oo a s 5, b o ailbwlos
72 50 00 NSz g (n e B0 e

U——] -9 (A) I LN WIPIR\ L

Al

e g b -F

Jold Ghagi ()3 eud plonl labilo i
ol )0 a8 bboe (Ko ytegdly g (owiin s
S fagdl) gl o g (iR g
plasl b3 5l noai 99 (3luga ropd Cunl 0ud ploxil
ool b 55 i osiin ol 45 o0d L5155
g addi b pslas gLkl 5 (35598 sloasss
ool ol Ly o018 o el a5,
ol 42 0 alolan b 58 abai % 5 slalazaiz bs,
Wlod (0 SSG35 S0ame (5,10 s () 3
odsl Cwsay waie cBs cul a3 S sl
el oad 5138 JuSo 20 e 4 01,8 ol jo
3 B ol 50 0ad colainl pgal g0 Sio G,k
72 5 Sl oald 331 Dglite (5550 51 i g 90
il e dilite LS S &l gl plas
lolid anTyd any 099 5l Jod Jdo (o 4y
oS by Sy o5l Bl 51 el 3¥ s
lo Sy ojlil layl jslaie b (sl g LSy
hoolaiwl L VWA Jlw an dxie s1655 pngas
Bl lanen (0TG5 Sazme (6,19 pdiged p 555!


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

aSlojaiz pgbai jo (Bolad g lie 4 o0k

bl el (65459
g9l gy L s3leiin (g (2l €89 alis
oalawl Lel 4_954 la IR :L:“)‘ U"ﬁ) as ‘59*"'(5" UQM
4 pladl soaso Uil & go 4 a5 Swls milgs
ol 08,5 Jol> 63V s e B L gl
(V) Jgoz 0 ool cwoan a g sloaalwlos
g 5 batiulos Ll as el gaoge ol sbsS
S ST o oLl Jdoay jlocaedle LS
A oyl (DS paal (5S> ax 0 polie
Slod e |y go90 cpl oS Lesl ]y salise polis
Sy an B Jaie S obml g o)laie SauSTy, cle o
L & ygmo ol ol 50 0god 4 il wlos
GrmS> Ol o polie o )lal SuusT, L s
aS 09, YL gl ol Cds aS o9, o0 Hlaml
50V Jogdez gl

Co—o od—o

il e Yozl oy
50 Ol aid 5l el Cowdds bl 4 azgi b
ey Saadly paai b ol alis s (A 5V &) S
15 el ooy o il 4 oy e
Ol s Al yo .aly o, Lil golpaion g,
3eolas (golpiinn hg, 3l eolaiul b ol Cowsay
Olyredr e 080 5 como L bagleitlu 5 o yens
el o o ol o adeite azily i 5l
gl (&S Al wlas b, 5l eolawl Ly aS
oLl il i sblie ais glls Sl enis 4
a-dlige (golgiday ) b dmnlite ;o ok Cos
2 Ol ) ggd9e (ml de (Ve 9 ) US2)
5 e polie e ;o aige ailbwlos SO Gl
5o ol il e is dely ol ol aS cadly sain
3 s ml 05-d oo (B)lse Dl ts Zuple 050
RS S 3l g wale> Golo s pad g 9590

AP

S0 Wilelbl (5,9L8 wigo — Siung fy sole oy i

\P‘ﬂAJl@g.Mleﬂﬂ.mdLm

apd oo Hlis 1) dalllas 090 slo g, slazds
(& ISl glais, (oS 5l 0
sladSy s i @z 4S5 wdboe sl )
a1y aidly it (s Sy 5 4530 i
aS 09d oo ol o ag ailinlas a5 g sbas
ol &Bly o 1098 parina Lo NS 1o il )ly o
Lo XS o omibly oo pea ST b Bl £9.90
Ghgy SerheS dnmliin 5 oy s9kie 4 IVV] sl e
VoL e T .y e
e gy @ RS abwlas gl s, 5l s (S
sL_:)_.M.u.S u’_.la.> omm é.sl_.: G
SO aa ) aml B ool G aS sl ganadd g,
SIS lad SO 5o (il 5 S oo pgal
o= m ‘),w..ﬁ oo..J&.&m é’L’ b));x:‘se Pl}u‘
Oleyed jsboas 1) adls nis 5 andly ot slo Juusy
OO i 9 (NS S bl 05 aeS L
IVA 51a] sas oo plul oodlS o il s
30 (=88 S5 «wlany (V) Jgoo 5l a5 jsblen
Po—al e polie (8,8 Jlaio b as )0 O ogus
Slacie B, b oo yo baskiwlos og o, ELl JJoa
Sg—ad Hlis bl Wb 1) gaoge opl aldl caiils oo
WS ygai ol Fgiwns )& pae e dlg a5
Al lade cpl ) i Wlg o oles B0 Sguge
e 58,5 e s s 4y g 21T il 5l il
Sl oo cay i 5,5 0 i S 4z
@l S35 595 = (S g Wl o0 5090
o‘i‘—“" G Sty ] L')l)’_.,.o aJl aS easl asisls

! Fisher
2 Majority filter


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

e uwbwl o sloylgalo juglad jo Ol sy ‘SjLwﬁS.aﬁT

2 20 ¢ 29yl Mg 31922020 (sauwgy ougd

99 O oo yegoly GBS 4 cos (g0b; L
Oly—edn wlg o 9y ol 5l g 009 ol s
To29 4 dltas (nl 09,5 rlae (g cnl g alads
IS By 99 50 G Sjpe 4 aS bl 550 o

4o Biod (pl )3 0ad (Brme dije w65 B4
loilr jolaean b 3d WS g 5l asul cle
(o o yd 9 S9- oo 03l Dl i Jore
sphaiedn (pls 9 S tegdl) glasel (il 4
rga 2 50 LaJuSoy Calidpas g oled (o) p
Sga> L5 gy ol w0l co dnwle a8l Ojg0a

asllao 530 (B 9y 3l ol Cawsdy gaEES 1) Jguo

Sbcds | Wb cds Qb eds R
o9 o8 B ol <! W
(Q2,0) (Qo,0) (02,9) (0o,9)
wliwlos G iy o5 g S 3o 08 pgas | VA Vo Vo Vo
L3 ol pod 4 alliwlos SO i x5 g OS] gllas 0 5
A el PR S o | YA YA YA
el
53 ol & aliwlos 60 Gy g loceodle Ladlis B
FEATCRIOV Y 99 By, g R AT AT AV AV
il
@;5‘;~1-:3°‘)'°-‘°4“-93L—>|d”°4)4§f9w)°9~35‘w5) £9 £9 Y- Yy
Ca ST il ol e 4y Y] gllae 08 prgad 0 phd by, | F) N £ Y

q_
A
Y-
.
&-
F.
1ill
Y.
e
elbagu® pgad  alhagud ppad SVl ppad WA g
\_ﬂ.l_\_?.tl 3 w8z \_ﬂ.l_\_?.tl 3 o, LY 3 jlaca¥e 3 glac.ade
wilmdus S waibados 33 iy a7 PERE-e
ld olyan il e I NES
el Filas elyun
e o5

Mo Soily B ogadly B F il

32wl gl gy

by uf ppad albeyuf pged

alyam a4y oW

Cag 3] 508

3% g 04

elyan as oWz

g S i L

SIS atiwTas sl ybgy g jlocwdle B 4 guai g, » dbuwlos 9o iy 25 5l ool Cawddy GBCES dun i 14 JSib
dBL::W (.}Lh&’ )..\5 )."9403

AW



http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

ool Cawddy rdibuwlus oy yigs ¥ Jgu

S0 Wilelbl (5,9L8 wigo — Siung fy sole oy i

‘P"qAJl@.’.MleﬂﬁJ.mdLﬂl

u:"b

aig asbiwlas

o8 b o

aig abiwlas

)'.,.wda'la.).)

aige asbiwlas
LE’T ...\.»Ll )J

\YY

\YY

\YY

oy & aliulis Sy iy 5 g B 3llae 05 g
S 81 ks

\YY

\YY

-\YO

VYV 5o\ YF

\YY -V YF

VYY 5-)VA

S STl

VYV 5-\YF

YV 5o\ YS

VYV 5-V)A

g a0y iy a5 g SO 3lla 03 5

gl b,

oy

N4

v

Fd b3,

Yy

Yo

YY

100 200 300 400 500 600

(o)
Wb 50 wliwTas o yigg 3l ol oo (6,105 cum 1 1 gaai () S ST il Jlocl b oS §llao yu3 5 guad 1 S
3 ol 00 (65105 oz 3 908 H(E) — e Wl 50 ailiwluz (9 it 51 ol 0 (6515 oz 1 9l () —
0y ConaBly 1 guai 1(0) — o (g )IIS ez 1 (2 19T 1(3) = 0,8 Wil 50 Ailiwlas oy it

A¥E

100 200

()



http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

. u-uLuJ' » L5|OJ|9.QLD J29lai j |_J|J.u§_1 lSJ.LuJJlS.A.uT

> (R0 ¢ ag_iul.\]g Slg>3020 (S8unugs Soagd

30 ailwlos Ryt 3| Jeole 00l (6185 camz p g guad (W) Cu 35T sl Jlosl gy locwdle BBy guai 1Y IS
3 ol oud (g ISz 29005 () e Wb 3 Al (3 yitg S Jolo oid (55135 comz 2 900l () @l Wb
o) bl pr9ai 1(6) o (5105 cumz 2 (2l 29T 1(9) 0,8 Wby diliwlus ( yie

< A R fo R )

(o) (3)
30 &liwTas ¢ i 51 Jeols oo (65108 o 1 guai (i) S 35T il Jloel b o ploceadle BMS| 1 guai A JSi
3 ol 00t (63135 oz 1 19008 () o il 0 bl (o it 51 ool 0 (65105 oz 1 gl () (2 iy
0y CenaBly 1 guai 1(0) ol (6 )IAS iz 1 (2l 219 (2) B il 50 Ailiwlaz oy it

AD


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

S0 Wilelbl (5,9L8 wigo — Siung fy sole oy i

‘P"qAJl@.’.MleﬂﬁJ.mdLﬂl

5 Jolo 00 605 5 19 S (21 i ool b B3 s 59) g 6);@&&»7» A gss
w’uﬁxﬂgf’w (o)cm‘_g)‘..\fw).:@l.@yw (a)).o)s..\:b)éabl.u.a‘»‘ ) X

31 ol s (63l oz 3 290 () (g 25T il Lol b« GBS s B gy gutd) gulisd (55105 ilianT i 1Yo S
G 2 29005 () o Wl 53 Ailiwlas (1 yieg 31 Jeolo o0 (6,108 o g pal (D) (o Wb 5o wiliwlas (o yigg
S0 Canxdly y19ua5 1(0) o0 (G105 w1 1l 29T 1(9) 0,8 Wil Ho diliwlus (g yie 3l ol ouis

A%


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

. uuLuJ' > leo_ﬂgml.o J29lai j |_J|J.u§_1 LSJ.LMJJ[S.MJT

G2 K120 < 295Ul Mg g2 3020 (S8 Soags

J—doan by o=l S50 ol ams e Lt
Sildiogy hgy 4o Comad wiliwla> (g5lwag
il dlyr 6 eS Slwlre 4y e (Sule
5 oslital s 4 0d 40 by, el 2 938
rgbai e Cald pace g Cald olgizme Luly,
e yogmaly Slsi 4 (5 168 Sl wilojaiz
(Sl 4555 Glyean 3)ls poal 98 (e (S
&3l 5T ol 5l ol gl (A3l ey
s Jypax S8 ol 285 3 (ol 1 (Dl s
WJoere Ghay sdleiinn (P9, sl 2 50 4 sk
3 St 92yd B Jlao a8 (g, 9 sedsl b,
(= Olaass o cwlails ol e an |y s
&l )i 50 g0 0a sl (glolins dxwgs
258 30— lolsal s ol —ai 5l ol i
shagis, ool ciul g3l 3,5 sals 3
it p0lie (et S 39t 50 (Sl
I TS SR Y PE R SIS S § B V'Y W
sbedn cwlio (6,8l 4l L 098 oo sleriny
SlaSalwlas la by, 5l g 4> o ooliiul
9 9—dgl g, adox jl Cute (5S> az 0 pglas

35 00l Sgage 595 S sl g, B ¢ paE g,

[1] Sadeghi, Vahid. “Development of a fuzzy
thresholding technique for automatic change
detection using satellite images.” PhD
Thesis in Geomatics Engineering, K.N.
Toosi University of Technology Faculty of
Geodesy and Geomatics, 2016.

[2] Singh, A., Review article digital change
detection techniques using remotely-sensed
data. International journal of remote sensing,
10(6), pp.989-1003, 1989.

[3] Hussain, M., Chen, D., Cheng, A., Wei, H.
and Stanley, D., Change detection from
remotely sensed images: From pixel-based
to object-based approaches. ISPRS Journal
of Photogrammetry and Remote Sensing, 80,

AV

Gge -0
5w, Kol (gl (gomaz olFas ragis ol 4o
Ghile as 050 3 sleainy lo,lgnle polay 5l ol yss
M 4 ST si il (o (5990 A g0
S g ol g (g DLl

i g Cude OS] ol gl 3 canms lis aS)
solie sl g 9t (858 ()i (Sl pgai g9 )0
A ey e alliwlas g0 die g Co
O)lie DS pgai ol Fics 5145 ol (2
Sllio 39 5,055 L csoleity g, o0l
asles i 5 |y Lyl ol sl ol g3 a
i 6 5T ailislas alie ol y0 45T g
slaslre s Ko 5l osliinl b slojlgale yiglas
3 deel mls ans F gilwaings waase Las
R Sd S5 S, 2 sl Ghey Silwesly
Sy B g YL S S a8 b gloylgale
Sl Hol8 (golgaing (g, a5 ol las (Jle Lo
aoles gl KT 1) Sl Jgone slo (g, 51 2
SFo—ore AT alwl g, L acwslie )5 4S5k
9= 3llaeyad (g5 1 (6 IS wliulas i)
iad B9y 9 g—Sgl (P9, (o0t (NS ez
Cdpi 2oy VY 5 VE B ol 5 (golesioy b,

&=l
pp.91-106, 2016.

[4] Jin, S., Yang, L., Danielson, P., Homer, C.,
Fry, J. and Xian, G., A comprehensive
change detection method for updating the
National Land Cover Database to circa
2011. Remote Sensing of Environment, 132,
pp.159-175, 2013.

[5] Tan, B., Masek, J.G., Wolfe, R., Gao, F.,
Huang, C., Vermote, E.F., Sexton, J.O. and
Ederer, G., Improved forest change
detection with terrain illumination corrected
Landsat images. Remote Sensing of
Environment, 136, pp.469-483, 2013.

[6] Dong, L. and Shan, J., A comprehensive


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

review of earthquake-induced building
damage detection with remote sensing
techniques. ISPRS Journal of
Photogrammetry and Remote Sensing, 84,
pp.85-99, 2013.

[7] Dube, T., Gumindoga, W. and Chawira, M.,
Detection of land cover changes around
Lake Mutirikwi, Zimbabwe, based on
traditional remote sensing image
classification techniques. African Journal of
Aquatic Science, 39(1), pp.89-95, 2014.

[8] Arnett, J.T., Coops, N.C., Daniels, L.D. and
Falls, R.W., Detecting forest damage after a
low-severity fire using remote sensing at
multiple scales. International Journal of
Applied Earth Observation and
Geoinformation, 35, pp.239-246, 2015.

[9] Sun, C., Wu, Z.F.,, Lv, Z.Q., Yao, N. and
Wei, J.B., Quantifying different types of
urban growth and the change dynamic in
Guangzhou using multi-temporal remote
sensing data. International Journal of
Applied Earth Observation and
Geoinformation, 21, pp.409-417, 2013.

[10] Coppin, P., Jonckheere, 1., Nackaerts, K.,
Muys, B. and Lambin, E., Review
ArticleDigital change detection methods in
ecosystem monitoring: a review.
International journal of remote sensing,
25(9), pp.1565-1596, 2004.

[11]Deer, P., Digital change
techniques in remote sensing, 1995.

[12]Lu, D., Mausel, P., Brondizio, E. and
Moran, E., Change detection techniques.
International journal of remote sensing,
25(12), pp.2365-2401, 2004.

[13]Celik, T. and Yetgin, Z., Change detection
without difference image computation based
on multiobjective cost function optimization.
Turkish Journal of Electrical Engineering &
Computer Sciences, 19(6), pp.941-956,
2011.

detection

[14] Stathaki, T., Image fusion: algorithms and
applications. Academic Press, 2011.

[15] Wang, Z., Alan. C. Bovik,“A Universal
Quality Index”. IEEE Signal Processing

AA

S0 Wilelbl (5,9L8 wigo — Siung fy sole oy i

\P‘ﬂAJl@g.MleﬂﬁJ.mdLm

Letters, 20, pp.1-4, 2002.

[16][16] Rignot, E.J. and Van Zyl, J.J., Change
detection techniques for ERS-1 SAR data.
IEEE Transactions on Geoscience and
Remote sensing, 31(4), pp.896-906, 1993.

[17]Otsu, N., A threshold selection method from
gray-level histograms. IEEE transactions on
systems, man, and cybernetics, 9(1), pp.62-
66, 1979.

[18] Ye, Z., Hu, Z., Lai, X. and Chen, H., Image
segmentation using thresholding and swarm
intelligence. Journal of Software, 7(5),
pp.1074-1082, 2012.

[19]Li, L., Gong, R. and Chen, W., Gray level
image thresholding based on fisher linear
projection of two-dimensional histogram.
Pattern Recognition, 30(5), pp.743-749,
1997.

[20]Liu, G., Delon, J., Gousseau, Y. and Tupin,
F., August. Unsupervised change detection
between  multi-sensor  high  resolution
satellite images. In Signal Processing
Conference  (EUSIPCO), 2016 24th
European (pp. 2435-2439). IEEE, 2016.

[21]Khan, A., Thakre, P., Pathan, S. and
Principal, H.O.D., Unsupervised Change
Detection Algorithm from VHR Satelite
Images using Soft Computing Technique.
International ~ Journal of  Engineering
Science, 12355, 2017.

[22] Leichtle, T., Gei3, C., Wurm, M., Lakes, T.
and Taubenbdck, H., Unsupervised change
detection in VHR remote sensing imagery—
an object-based clustering approach in a
dynamic urban environment. International
Journal of Applied Earth Observation and
Geoinformation, 54, pp.15-27, 2017.

[23] Leite, L.R., Carvalho, L.M.T.D. and Silva,
F.M.D., Change detection in forest and
savannas using statistical analysis based on
geographical objects. Boletim de Ciéncias
Geodésicas, 23(2), pp.284-295, 2017.

[24]Ma, L., Li, M., Blaschke, T., Ma, X., Tiede,
D., Cheng, L., Chen, Z. and Chen, D.,
Object-based change detection in urban
areas: the effects of segmentation strategy,


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

. u-uLuJ' > L5|°J|9ml.o J29lai j |_J|J.u§_1 LSJ.LMJJ[S.MJT

> (R0 ¢ ag_jul.\]g Slg>3020 (S8unugs Soagd

scale, and feature space on unsupervised
methods. Remote Sensing, 8(9), p.761,
2016.

Aq


http://dx.doi.org/10.29252/jgit.7.1.73
https://jgit.kntu.ac.ir/article-1-680-en.html

[ Downloaded from jgit.kntu.ac.ir on 2025-12-19 ]

[ DOI: 10.29252/jgit.7.1.73]

Journal of Geospatial Information Technology

Vol.7 No.1, Spring 2019

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

Change detection from satellite images based on optimal asymmetric
thresholding the difference image

Fahime Youssefi *1, Mohammad Javad Valadan Zoej 2, Mojtaba Jannati?

1-Ms.c student of photogrammetry in Department of photogrammetry and remote sensing, College of geodesy and geomatics, K.N.Toosi University
2-Professor in Department of photogrammetry and remote sensing, College of geodesy and geomatics, K.N.Toosi University
3-Ph.D. student of remote sensing in Department of photogrammetry and remote sensing, College of geodesy and geomatics, K.N.Toosi University

Abstract

As a process to detect changes in land cover by using multi-temporal satellite images, change detection is one
of the practical subjects in field of remote sensing. Any progress on this issue increase the accuracy of results
as well as facilitating and accelerating the analysis of multi-temporal data and reducing the cost of producing
geospatial information. In this study, an unsupervised change detection method is proposed based on using the
image quality parameters; including correlation, spectral distortion, radiometric distortion and contrast
between pixels in multi-temporal images. To calculate these indices, a binary mask is used to divide the image
into change and unchanged classes. In this paper, to generate the mask, the proposed method applied asymmetric
thresholding on signed difference image and in order to produce optimal mask, an iterative algorithm are
suggested to find the optimal thresholds. The results demonstrate 5 percent increasing when two asymmetric
thresholds are used with respect to use one threshold in absolute difference image. The proposed method is less
sensitive to radiometric changes in multi-temporal images. Besides, due to usage optimized threshlding method,
this method has less computational cost than random mask optimization methods. Moreover, in comparison with
the Otsu thresholding method and Fisher criterion function, the results obtained from the proposed method

demonstraste 24 and 21 percent incressing the accuracy, respectively.
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