[ Downloaded from jgit.kntu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1401.10.1.1.5]

[ DOI: 10.52547/jgit.10.1.17 ]

&?&b#idz:@u’ﬂgy;

\_/’J 9 . 6 101 Jlgs «Jgl & losis cpd> Jlw
Vol.10, No.1, Spring 2022

.o < Y vy
LA,

T ) 9J-l oJlao
DOR: 20.1001.1.20089635.1401.10.1.1.5

P 099y 9 b — G L Juw wlwl g Jensy 5 gdaw jo Al angd
SIS oy p

Yo > e ‘*YCS)QL‘"B b‘? ‘\‘5“ T )la-e:o

swsb (il peal axles s olKLSls (60 pdid wdige 0aSLals (g el Fgud al ) ol IS ggmiils )
oo il peal 4zl cais olKuils (610 patdl pwidige 0uSASlS )90 5l Liomiew g (5%l 5938 09,5 sliul <Y
sosb pllpeal axlgs o oKLl (g0 At cwdige 0aSAS g0 3l horiw (6 xS 0ley -F

AARAZARVARIEFVFR SRV T VR A VARYA § gEXV FORCT PR g

LRV

s )P b cou ) i S SIS ya8 a0 5l o polad jleads ags cidg sbbanss IS cds bl gl Sy
v j0 Al dd ST conl ol &)l blxe by Sy i o jekaie 4 ol sl Sl jo a5 ol oSl 1SS e
oy 4 daxg b ol SusS ol o el (Soft-Then-Hard Super resolution mapping) STHSRM 4 s guge Coew— o 5 JanSon 125
s 13350 035 (055 2l ke ] 31 S 5 sl g s oS 25 53005 & &) g (slo fuSy I K2 o el
SlodeSy 5 b ) Gl wdle e e b (G Qi Joe 035 oo ettt b faSin p) ez polie (ol dlie b
Sl Je diayes g e i S damsi b ol e 33l e il 60z bgle oSy gl 53 53l oS
e Gialy] Ko > (a0 Caad 4 ((UNit OF Class) UOC iS5 s  tis (095 (6 )08 oz 1 gy &l,] cyaizeads 5 il SIS
2 WSt ol a1 b SBlite aiyse anlos 5 atyin ol iy b ol SISz gy ol a5l o by 5
o Worldview-3 505 95 (59, » Joo nl (gilwosly oS o s |y b Sy 5 oloils digy cdls (oS o calies Y
5O o0 dngd Al CBS dgapy Lo Cduur G p 5 S 5 o )0 i agd i slais, b o] bt awslie 5 ROSIS-03
oty 2,95 0k ol LIS (sl 35.s ke ol ¥ 50 5 et ol 5o eas & soleiing o9y b S ) s

| '/'Y‘Y 9 '/'0“‘ )9§M

Lo JeSo 15 (6,08 iz sl S i o (it o oS ) o 5o aidli ags cbglsee JuSy : aojly oS

*

ok (pallial axlss o olRisls «(5)ls et cwdige 008l wlels e abli «SSg e 51 YL pands (LS (s reaiS Al ot s
SYVAAAVY -V il
Email: valadanzouj@kntu.ac.ir


https://dorl.net/dor/20.1001.1.20089635.1401.10.1.1.5
http://dx.doi.org/10.52547/jgit.10.1.17
https://dor.isc.ac/dor/20.1001.1.20089635.1401.10.1.1.5
https://jgit.kntu.ac.ir/article-1-627-fa.html

[ Downloaded from jgit.kntu.ac.ir on 2025-07-13 ]

[ DOR: 20.1001.1.20089635.1401.10.1.1.5]

[ DOI: 10.52547/jgit.10.1.17 ]

Sly pothe 519 S 2 4 bgyye slo Sty )
oolawl b JuSo 1 S Siulyl s g S
chw ;o ass as sloby, 5l ol ogd oo
o b ¥ S Cin Jos wsile S
slebs, ] byl ouac &S Jo] o9y Ll
s g V] Koo 5 wsile Gl b 0950
B BRIt HEWS R LYY [A] Sz S5
AL Al g so 0l S gy Sy
95 b S e Gy @ Sy e 50
190 b fuSn ny arld Jlade anbre 1Sl o
5 [a] Sgud o0 ﬁl-?d‘ b Sz 25 6)‘;’5%"*-?):’
ool ol ngal oSy 51 Sy s sl al> e
O5d s el Sy s $% 4 bS5y
SRy i buSs s 5l e Gl e
03 (o3 o WS aen 51 () 90) (5 (UaLE)
Gl polai jl slasgee ol ;5 5 09l o
obed sl g Hhiae G SIS S,u8 b op s oad
polie 4y d>gi Lo > o )0 090 0 Sboul Lo (WIS
33 g pp goanaib (29 e feSoy ) AL
Sy e (JuSo e 0 s Sl WD e
LS 31 o 2 @ (N ez ) o
5o 3 @ Sashy) 5l (e ogdiee eols polais
—pr slaghy) 5o Sy ) aFld e eSS
potde a5 Cewl Sl Q> Jaw (St e
L G iz Joe o)l (upo g oole (058
dols 5 wleon Glo oSy ppew Jlie @ azy
SdaSs S0 9 LS n) 50 Do (owald]
orle Jlade anlre a4 06 lad o aslues
GRS 4 ks e Gy crl il LS 2
LB ¢ ) 2 350 dilate SIS JLls @ g2, e

Sy Ot S e ol 8 ) pis cals, (JeSoy
owail 5l sasl Caws Sl sleanss 4y aly

* Prior knowledge

S0 Slelbl (59ld | wdigo — pole oy ks

101 ylgs @ Jgl o lo.ls @ P> Jlw

doddo —

5 A ey 5l (o255 90 3l G pglas
Iy goaab mls bl slo Sy ainn Lol
del St g8, g 5 aimde 1R b o
SleMbl gzl jo 590 5l Gramie ol il
-9y DV ag salyzs 6o 000 BB oae; (g
Silbdoe @ ol Yot coS gundil sl
a0 Sl gl il 5 Tbslke (gl Sy
LMl 28 slaghy) anwss b odes JoSlu )
815 OBl Ty glaoasss’ ganarl o7 ik
ol ol il S 5 3 oS i
polaal (lizzan oSy 5 GG il 0gs Lol
5 ald ags sl by, 2l bl o sl
P gkl s Geluly SRM) @ LSy 5l
2 ey Al 4 bSuSS ol suls &)
G498 T 5 S Cohd pae a8 L fuSy
Gamaib and S o ) ol ey ganail b
o 95 )y e B S | ke
Sl oSy da by, ol &dlg 50 Iv] led oo oo
A Sy ) ) (e ple Sjgo a ) bl
povie oluln b faSn) Cosdge &S WS o

[T o5 o cpems Sl (il
oS Cewl Jlgial Ll Jsl g6 (S (Sl
Cald o @ S5 sleonsy 5 ol o] Gib
JoSz 52 ool pl o IV s 0085 &0 (s
ateie Sl 4 oleS 5 cupe B85 Gl o L
S Wl 1S e g oedioe reedd Sy )
welas! anld o Wed oo ools plasl WIS
Alidee Gl e 5l S 2) 4 iz
slasi oyl pshite 4 Sy gl 0 ol

" hard-classification

2 mixed pixels

3 Spectral unmixing

4 Soft-classification

4 Super resolution mapping
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Abstract

The mixed pixels influence the overall accuracy of land cover maps produced by using the remote sensing
images with different spatial resolutions. In recent years, soft-then-hard super resolution mapping (STHSRM)
has been proposed to solve the problem of mixed pixels. This method estimates soft attribute values for land
cover classes at the subpixel scale level and then allocates classes for subpixels according to the soft attribute
values. Subpixel/pixel spatial attraction model (SPSAM) calculates soft attribute values for each class at fine
pixels by spatial attraction between subpixels and their neighboring pixels. UOC (Units of Class) allocates
classes to subpixels in units of class. First, a visiting order for all classes is predetermined. Then, according to
the visiting order, the subpixels belonging to the being visited class are determined by comparing the soft
attribute values of this class. The remaining subpixels are used for the allocation of the next class. This paper
proposed a new spatial-spectral attraction model to estimate the soft attribute value for each class at each
subpixel. Also it presents a novel class allocation approach based on UOC technique for STHSRM algorithm.
The proposed class allocation approach produces the optimal location of subpixels by defining the cost
function and calculating the corresponding cost of spatial arrangement of sub-pixels in different visiting order
of classes. The technique is applied to Worldview-3 and ROSIS-03 images. A comparison between the results
obtained through the proposed approach and an existing super-resolution mapping technique is introduced.
The results show that the proposed algorithm is able to produce higher SRM accuracy than the other
approaches especially in linear feature and class boundaries. The improvement value of the adjusted Kappa
coefficient of the proposed algorithm related to the spatial attraction model with the AUOC class allocation
technique in the scale factor 2, is 0.053 and 0.032, respectively.

Key words: mixed pixel, soft-then-hard super resolution mapping, spatial-spectral attraction model, Class

allocation.
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