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Abstract GOCI is the world first Ocean Color Imager in Geostationary Orbit, which could
obtain total 8 images of the same region a day, however, its spatial resolution{500m) is not enough
to use for the accurate land application. Super Resolution(SR), reconstructing the high
resolution(HR) image from multiple low resolution{LR) images introduced by computer vision
field. could be applied to the time-series remotely sensed images such as GOCI data, and the
higher resolution image could be reconstructed from multiple images by the SR, and also the cloud
masked area of images could be recovered. As the precedent study for developing the efficient SR
method for GOCI images, on this research, it reproduced the simulated data under the acquisition
process of the remote sensed data, and then the simulated images are applied to the proposed
algorithm. From the proposed algorithm result of the simulated data, it turned out that low
resolution{LR) images could be registered in sub-pixel accuracy, and the reconstructed HR image
including RMSE, PSNR, SSIM Index value compared with original HR image were 0.5763, 52,9183
db, 0.9486, could be obtained.

Keywords : GOCI, Super Resolution(SR), Imgae Co-Registration, Radiometric Normalization, Image
Restoration

=2 HRAYR YXAZNSNT TEATAEAY - FEE A o Al A9E Dol FAE A
PEA g Bk g g *1’%1 & skjay@uos.ac.kr
F&A R &b A R “‘5*4 5<% cholys @uos.ac. kr (G4 Ap)
1EAH g n B0 st i % hsjung@uos.ac.kr

29



30 SRR A
1.ME

2010 8¥e] AlE H 9 91499 GOCHGeo-
stationary Ocean Color Imager) A= sjoF AlA
2y AA dz9 FAAR JPLER I
36,000km FEolAl EE 128259 FEA SN 0|
A8 st gAde dakakEa A sl ARE A
A, F FA 4 0}&11L}§ Folz glom, &
2500k x 2,500kme) W

ANz ui A Ad 94
Aol ¥ 453 ¥
{Ground Sample Distance)& Aui glo
=9 g 2UHd B o, AxFHoRm
¥} A AR, &5 B4 C"ﬂ ol&
A7) ARE AL A

o] &g 8 F gL A gg o} A g ),

2 GOCL 9742 AXNA 4 FUg-l =

FoLAI T, mA1 A & 28 Rotel] glo] AEA

oz AL &8 Folol FAE Ad Fytol

7§‘

= 9 ¥

@tk me B AAe 54 4 et B w
=9

A

2

I = 5}_0‘ w o X

-

of Y& AA W7 "ol TEl dF FAE
W 949 B osolZlhaze)d A7 WAL 2AR

i AEE 54 2ol golakA] &g 4 vk

& o3 3} ;qb«ﬂ/wo] oA} o @ u

1

]
2.
£
o
a

>
)
ogrUR
o
\31(‘3“ 120.13,
=5 jeca
ol o
E O
2o X
B 5 g —~
>
-y
‘>
iy
=]
o&?ﬁ'
@B’
O_O_,§
p—
‘3—.&
e f
ky
7 4
:1_@

il
o o
ol
)
.9"':‘5
o
M1
i
2
£
rir
A of
o,
M

3]

g A ofr 7
> {
N
~f¥
e,
RURN-)

) :
WAbE Aot 914 9] §AlA GOCI AN &
= £IFoIH, A5 T ojde)] 333 A
&t 9 AL Rgo] s m gl

] AFANME GOCI AR 59 g4, 7)
e ] SR ¢ gk 43 "4”?** AR AAY
AA Gl &bl SR duElEs T, o
2 A4 9 e 3 Ao ngh Resolution
(o]t HR) 9o 2R AALD 94 94 353

A19d A1s (2011, 02)

3 , °1F At gazgdd
HR dlo]E{ g} Hlal - &

SR 719e F2 F34 9930 31 JHAA
gogor Frad.

F34 gqeliel SR 7lEe AHoz o
Seahn ANl AW, 2d expl Ul Wy
stel o] WL AAY AY G Mgk el
@77} e,

#7490l 49l SR 7]

4 % 9l

Be 29 19 o] BR

BugAMYIAE | ——| GUCgusmeIas |

Non-iterstive Soaisl Domain Uata fusicn Methed |

Herstve Back-Proloction |

T LB dHolAel SR 71 R

Non-Tterative Spatial Domain Fusion Method<t
LR @74 Wl EAlste 2 g 7ts3E 93
of, e Fde] BAE Feks WHLRE WE
W glo] WE e 8 & F Aol

Iterative Back-Projection Methody €% HR 4

49 LR 9o WASE MAcs Aol
g 27] 4492, |2 3 49 LR F43 2
A 23 LR G AalE AL HE A4



ANAL ARG 98 Bl Super Resolution 71 31

Hto 2 k= W9l Nonuniform  Interpolation
Approach o]t} o] ¥ & 718 29} 7ro] A WAl Kl Wortd

Sene
D 93 As A% LR

el | a%
of Eqia aejzE Aow Az G A th7iof ofst Blur &1t
2) 189 o] =9) Belblun g EEH LR 94 Aimogre 2 Q8h BNO| B
o M HAL HR 1=l g9 3) G B2

]
[ 54
Deblurring & %8| 1819 ® 4ol wo]2 A At
1

WHE HEVG BE
el AAS: 98 B9 Hgow o FoAulT] Vi REBol 8220 o
Etfect 8 Motion EffectE
Z%

; 4 MM EMO| o3t Bl
Y1 5 Ragistation . A EMOf ofgt Blur
Vo Restoration Camera SHE UAOl S
— or — interpolation for Blur i Blur Fffact 2 = SHM
¥, -4 B4 onto an and %

Bl rotion > HRA Grid Noise
Fo_. 2! Estimation - Removal rreM=al &0 o
K . A M Down-Sampling Lf’( LE o BLH}H 71
Bffect & LR{Low Resolution)

o A4

NEaL- I 3= DA E

A Y d SR daeae] A8, WHe iy, Bl y Aoz 2o, e
A2 Qg ge o de] ABUASL g v o mml yme o= 2as
ol Ae 47 A5 2 5 A ARe dae NHIR Se 28
2 Ay o8 3. 949 A5
gk A AE Gl A, 4 2B e EAE
Ztol ofa] M3 v wAR ghs 2 Ha, ¢ # o 4l 19 M, Xay)w AAANA Al 29
od 7lstel whel MR vk 9x)9) A 4RE £3 ey e Zx g, & d7lel 93] bur HE &
A Hok F V)] dabee] HEs gl wiv] s, H,, & shelep @zel ofgte] blur ¥ &t
S G Nzeh o] HEE § AEehE v, A wxle 249 HE-F A (convolution)  AARAE,  FE
AL E 2h= ABE dide s ¥ die 7 warping @4H<} | ¥ down-sampling ¢14HA}
G, @ BAL ghell diel BEE E AR gE 7)E Vimn) ¥ Al2=die] dg eelz Aabatelth, SR 7]
& 2 el dlel] At vk el a-pET)h Ho S A wolzol B EHE AW AR
B oAgta Az 7]E9 AAbE e AE Ry 2 Low Resolution(°l8l LR} 94& o]&3td
of 7k & SR ¢S S48k, Mg A HR 94g Azstes A4S ouiste ez, ¢
Aol et MEgd d9le] G A, G U A0 eutbAel SR 2dd ohg 2 29 Ze g
WAL gk AarEE ydskal ol vIRte s g HR HAg vlgtew g7l
A BUE B AlAE 914 el mabxel SR
gl e Bus gl Y= DHE XV, for k:L.,......,N.)\N ,
2.1 /AMHAMO| S AT A,k HBE 2L A7E AU,
Quow A7gA Ade 43EE AddE  HR 94 x50 ol LR )
G eI 2 HYS BN Asdh oy n@FI7as) Aelel TseE 2 A
37k o] CCDol 9lsted AA B G Vien < o] 1L, & resolution enhancernent factore]vh. H**
g ) 13 fo] A "l S el g 47 Fhdeke] HEah §(PSE Point
Spread Function)S 2dsbsie B ¥ 7]
Yimoul = [H_, (ey)** FUH (e, y)** X ey )] | + Vimonl s mdstele 2y Y= 2ot 9 g

A

741 a2 Ak aord] 278 Aves 88



32 Su-g Rt 1nehe] R - A9 A1E (011 02

b, {UZE(Down-Sampling) S4bzboju] a2 W
B 1,5 Alad wol= & LR 949 Agrolth
el 72 2% ohge] 4 337 Zo] EIA 1
d = 5 o7l

Z&: DkH}fma}?[g-H;tm:K'*"ﬂ

= DHFX+ V, for k=1,..... V.

I
it
[o%)

2.3 HOIH Az2|ntd

?1 SR 71E AAE $14 94 GOCL A 9
el HE T W F RN FAF] EAEH
#rh WA, GOCL ArgeXe 949 44 #xs
AEetA 71w, 9d FA 2 4T AE

B4 999 2ALL Adeel Gk EH A

ok
f

el elgh BEL BEAe] gt BE oa
o B F A ol ofaf Qe AL ghel gekA
71 gl LR 9743ke] wi7lel ost Le) zwe}
BAb S AdE R nAs o Ik wheba ol
HS AR gE g7] S aet g Bt
R e g3t Azt wh2 WA ge) RolE BA

7198 Hgo] Fasjrt

m?_\:
»
%0
Ir
oF
&
ol
>
>
s
== ol

o]

s

o] 718 2 AR B4
AR EA
qxdg] @)
F 2 A
S 3e3kA ktl E8 motion effect= rotation
o 7rgsiyia, 94 il 2 e 4 g 9l
Ae AL 718 wAd e B ©@ Aoz 7}
Aoto], B dyoA LR 94 719 2319 57 &

O

£ @, GOCL ¥
ol ¢s] Al H e
o el deiAE EHe o

29 € Jox e, 4
o

i
>\:
o
i
%m
i

N

=
b
N

o
hifl o3
offl

Ot
—_

o>
gt

iz
s
f
oX

5 ARehe AlEd eSS AEEtdh Az o
22] Nonuniform Interpola-
%3 LR 948 4oz

3
1o
5
of
o
n Mo
I
jalc)

54 2 g dnuge 83 d+E AAEd
3, AFE LR 94E A3 Luse F g3t
HR 97d3te] vjug F3, A4 HR 44& 54
2 e dudFEe 28y

2 odT F e a9 49 2

@

@

@

A dolEe] A%

K
2% LR dlolEs Suez
Q¥ HR el 337 Wi
stk 2 a7 A A4 Gl
SR @melZe AFRA, AAD A4 94

—_

el #Ao) 2t AlEdeld doleE A

212 HR 94kel M 05~415 Akol2] Slope
9 10~209 offsetd A-&dhe] g4 HA9
O BM g MR OHE A

N

4

o,

|

4z
oo
O ad
o

i o
i)
of
oz

2
2

o2 N
,&L
o,
)
ot

I o



ANAE g Ee AE

o
g
=
o
H
ag
ox
@
3
Eu
e 2
@
B
]
=1
hl
=
]
[
m
ol
—
2
=1
2
ra

5 i VA SR o
me =N BN ]{ 2RI Decim@{ Down-3gmpiing M Random Nolse ]

LANDSAT72] Pan

2 4499 BF ABeolde) 3

= = [e]
Gogolehn, B Q)M ALEAA el st
Y @ AnE 4% 5 A

ool AE kA 208 Non-uniform Inter-
polation Approach® $-&3ko] AlAE 94 A4-e
S I E= e B 2 B pe
e A Ga A Zooming FETE AF&-3
Coarse to Fine 94 43 A¢S & 83591,
2D-Scattergrame E3 WA A7EE AA|EH

79l Super Resolution 714 33
9 el ¥ R AiEs AR 94 1

B
S 243893, Pseudo & HEHE
o T

=
2 o%o7 Algt @ %

- (R Masterimage ;i R Sive images i

18 6. SR €Al

2]Z Block-Diagram

A5 B

4.1 Sub-Pixel T2 A

SR 7149
2L LR 9 1 Sub Pm:‘l vt HQI 29l 3l
ojof star, olZ AS| FAsHE Holvh G A
FHo] A Master 473

7}]1.—*} e ofal A Aalo] Ml

il

NG

ol
[
v

jas]

<4

4]

off.

o

ofof @k 2

o ol A=, Master ¢ Slave 94 749 Sub-Pixel
thejo] w4 =4S 98], Up- Sampling ]9
W 3kal  Cross-Correlation i3 710l 7]1& 5

Coarse to Fine Co-Registration® 58] LR 447k

o Y He 2959

Coarse Level olAe] w1d H& 71&

A &g Up-Sampling IT”I“ %—‘3H
genkE 1k AA A & P = =
= 9xE A4 34y, Fine LeveI 01]*19] ’\13

o

o

rir J.ﬁ*_

>{¥ ol



34 fisaEisc G b

JH
i
ey
do
=2
o
fabnd
o
b
ox
ek

>,
£
B

Lower {Coarse) level W\
N
~ A\,

Hierarchical search

Higher (Fine) ievel

Image pyramid

1Y 7. Coarse to Fine A% G4 A3H15]

% 73 2] Coarse Leveldl 9] offset w3
LS %3 Fine Leveld] A8 A e oz 48
A= ¥HS Coarse to Fine Co-Registration
olgbsl gheh oleidt WG g 19 8% o] 9
& 7 sdold 9x9E HEsto 94 U
Aol g FfA oy e Aagct

HuW izy  SUR7IEE

ﬁ

19 8. Sliding Window

# HA AA H Masters} Slave <
o] wlA dE E3] Master 3 7|FC

Slave B9 7|5 BAE H44 & 5 9tk

ol /’\01—

oL
N o

e

j‘:_ll
o
Hoo 2 o 2

il

4.2 4iAl HFe

AT ARE VI G|t
ol Ak AzkelAe we gex

e »E

o b
09
R 2o

cA199 Az @011 02)

o kI orlr fo oX
.
e 2
ol
>
s
ol
rlo
o
s
o
i
>
i,
WY,

Master %373 Slave 97 79| W7l @& A3
Al 4] 59 o] F Ao BYIZDNY A
sta, 719 99 &
D Scattergram-
g e ¥l % FEE Ushie
2D Scattergram< X1&8 3} A]7]& slopedt offset %
& HaAFWEE B AAsa, o Ed=
Master /gl s /N Slave 949 @7 g5
e eH2l

x = hist = count(D]\g) /N

o m1m
il
L
ful
=
rir
ol
I
Hﬂ
1
o
1o
Y

[\ —Qi

(DN, ]
DN

— T _
DN, = (DN, DN,y -+ DN, ] "= | 75

DN, gl
y=hist,y = count(DN,)/N
DN,/ ]
DN,

DN, = [DN, DN, --- DN ]"= |7 ¢

DN, 4| 24 5

9 39 994 Bl & 4 gl%o], 2D Scatter-
= [e]

g BAEIRAYE & ¢ doh F F 94 1
E4 g4 g DN DNS 32EIFE 3D
Scattergramell Al 7+@stz, F 3=
HEE thA] 2D Scattergramol]l FHAIF
Q% HE2 Y HA ol dg /hFE 2D Scatter-
gramo Al de] FExR ] & 5 9l

ek, F ggzte]l DN EXE7L RF-ALSITHA,
A 1 Td GAdAY AFTE A2 2

cE N



2D Scattergramoll A1 ¢ Ze} £
ohd y=z 9 HEHZ Ueha,

o] #3327} 2449 Scattergram A

Ehe lo]g),

Master 94743 Slave 97 7+ 7] 3] #iglo]
A= Ax AT 2D Scattergram W 2l

.
H HEe ddel Bee 9, olF Fi % o

Aol 919}, m2aE Ao

Atk o=l #H5¥ LR 939 -
Grid #7+ol Non-Uniform A 91X 8hiL

3 Non-Uniform3 w< $1¢) LR 9

iz

HR Ze=9¢ f1AA g =24, HR

2 4 glehisl

B oAfo M= a7 109 2] sparse 3F AbH
vlEg aeldstr] Yel, 4 63 #o] 4 W

- Sl

el Eadhe 2E de(zod dsl, Azl
vlgldls Weights €48l

(Inverse Distance Weight)

o] HR agj=qd] 9| ¢&

K7k

& IDW

& shalh

L )
* ° *
® ] L 2
® z1
(@ \ .
@ 0
L ] N
kd/l z2) ®
® [ ] ®
L

el
ix

oy 7Y AbEE

[e>]

STy Es g H g(x.y)

£0]= nix, »)

Glu,v) = Hlu,v) % Flu,v) + Muw) a7

A7) 4 Huw)E B3 85 hley) S FElo] B
3 Fup E=del 3 Fue)e B fley) 9
Zaof] HE 3 NMuo)E FIHE wolE VT
“xTE A ZAEFAES UERITh A 33 BW
A5} g H Qe B3 H BE Gt LAY
d s g g vl ORRTA sel 4R o
cAbg FE B9 @ S 00

e #4 Huw)®e 0 BE 00 AL GE
21 9/ MEel o Felol s v A F ol gt
ol o= whatelA €rk oleidk Aol viH|el
A Qi o} o Mg 2491 Hyw)ol 474 UA
A v & AAsHA

inverse) ¥ g o]

- Gluw)
Fluw)= o)

if, Hlu,v)> 7,
Hiuw)= Huv),
else

H{u,v) =~ ~

NEueld DAl gaind offsete] EIE AH
& A AZer 8 4ol Master G4 05~1.5 Aol



36 FAEFHARES A A19E Al (2011 02)

o} gain¥} 10~20 Abol2l offset #& Fa] 94 A
A WAL ghe A AAEAE S K 40 T
Slave GA4-g o]&8 £ ol A &
o] Hg3le] HR 94 Y& HAAe

Coarse to Fine Co-Registrations E3] =3
Master 9-4¢ w4 A& M, M 2,
il Al Master G402 Affine W3 @ o)A 4
& MM, 2SS W, 7 oA e He A
7 2xHRoot Mean Square Error): g 44
9¢} #rh.

N
RMSE= [ S, M+ (M, =04 )

T
=1 2] 9

2 o4 3t Wi H #A A, ol
% g A 4 % 3% RMSES] 292 ¥+ v
A e WA A outlier® VpAsk] oA 4

Al AbAlste] 29 Affine Wel|EIE F5381%
.

A AT A A A g 24 gebelEdd
Slope”} 1.5 o144 05 o3l <1 7 49 LR d44 A
23k, thE LR GdoA whad], wolz 4 ¢
=AY B4 flo] BF 01 olgte] B 4 oy
o wjA A o] AR AFEE ey, diFEe
Gofoj A 5 100 points o449 f& ol HE

eI
5.2 WAt A7 Zn

ANEHol A& B3l #53 Master 94 7F2
2 7 Slave Aol wis]l g 129 Z2 2D
Scattergram$ %8 W] gtel 22 & g5 g3
WAL Gataks AAEe, FHAAFE S
el B2XE HHOE WEMNIIE Slope, Tt Offset,
& H5sle 424 109 Zol H A Slaved A
(Stave(z,y) )& WAL HFEE AAEA o] A
& B A5 & YA AvE " d8e 19 138

£a) Bl @ 5 Yok

ot

Slave, k(:z:,y) = L‘Slm)eé {a,y) % Slopei] + Offset,

4 10
255 175
g
9
g
H)
k
g
0 _
0 255

¥ 12. 2D Scattergram

” g EnH ” g gna e ,

( Master @4

19130 A Atk Bl

5.3 @4 129 2ot

45 A% ¥ A5 9 939 9g
a9 149 2 #5 € LR 94%
71HE FHE3e HR aejzdd E
#e Bt skt

T o
DW 284
A9l 9]

Me

LR 4] Egeta gl vhay 994 99 =
ol=7t Y Ao 23 4 7%, HR 4l <
A g FSsh] offth sk 9t dd

gy dAAE we el gdo] HAA B
052 MA &g, w273 Low-Pass HE 9]
gl o) P vt st olst 4 A, @



AAY DS g B3
A E 12 HAse] IDW 189S A8k 17
5< éi}% ’%’1?’6]71\
5 1R 27 LR 181
R osfRal L B
45 : R & 14 LR 15
LR %6 IR ‘ i c
&) j) BB H o o
}wm R
35 }&ﬁ 3 (R3] -
) K ’ © ury
ey
25k o agge LR TL LR
HEEY] E.LRE‘S] N 1R 2 i
v ! R 9]
2o g 1R L
15 kel
KT
I8 14 S AE AR = 825 =

LR el Mg

54 A4 51 A

29 RS G4 20 S
A€ HR ) Ma A% 848 FE
oo aEg g4 ule B ghel £3dxvt 1001
57 HE nFue) ie 2be 9] #E AAE
£ &3 ofxEeloE AAsy, vg 74 1179 &
o] A HR B4 flay), B8 5 niey), 344
g, & IDW 289 G gy, x7 27 A8
oz gy st

glay) = fley) = hizy) P

2

1ol Super Resolution 713

DW el Wy 3 Al o3t 7k it
o 93 gl B Bd2 ARt SR b
4 @ F Ak B A7oMe 8xs A71e] Ha-
mming FFE 715 He d3 2dE 7 st
0o vrAbet dde APs T APARL 006 =
MAske], olg o dEly FoRM, 9 BHdE
2851, Masters 7128 ¥ & BAsH
i, 1y 169) daks Sl

74 =519 }
PSNR(Peak Singal to Noise Ratio)< 213, ¢

&
Mo
sk Signal Power
2 gule 94 Hade] A %E(MAX])O 26 Al
2] 12004 e 4

1, E
,5‘{3;__,»

1] 821 SNR(Signal to Noise)¥} AR 7
/\/ﬂ 129]_ 710] Oi)\L% ;Hn

og =

=
-
i

o
)
J

il
ol
fo e o W
e

o n
5
o o v}

S"-.
o
&
=
2

or
=

=

o2
o
o

o
o
g

HU

i
r)«
ol
o
X

|
(B
-
o
o
o

o
o
=
o

pack
o
il

i
A0

2

Al r‘

ht £ 4o
v,
%
9
—
=
o,
e
L
oz
o,
i)

i

=

F-\‘
o ng

2
ox

> 2()'10;;‘\0(

MAX, )
TMSE

RMSE
524 12

BSRNB) = 10



("3}
o0
)
e
ol
)
o
i
.L?(J
_@
X

QUALITY ASSESSMENT)E 189 %€ 9443

A% HR 9%, U2edy g Aegon, o
£ 34990 £ A7 488

& ok 44 139 2eH10]

10, Ty
SSIMm,y)I—Lmiy—:
(ai +a§)[;r.2+y2]
5413
T = gido] gEls] FUE JAtolgd SSIM
o & 12 velhta, Edo Ardd w10 &
A g v,
HR 9% 9499 Aolg ) Anmg ol
289 ¥ HR 947 54 € 97, Master 949&

onl AZTE B daalel vnE O ¥ 12 %3
e shei et

% 1. 49 A%

=5 RMSE | PSNR SSIM

bw 184 06283 | 521660 | 09182
IDW E4 05763 | 529183 | 0.9486
YA LHAEY 41087 | 358568 | 04429
Spline 2HAEH 431070 | 358603 | 04258

G
Feguiayfitey

19 17, F37 2Rl 9] vl

1% 172 Master 373% IDW 22l9 €@ 44,
HE B 9 949 Fug 29eyg e
ael A #el g £ YR, B Aol Aekdt SR

et

CAN9E AllE (2011 02)

94+e] RMSEZ} 2%

4~5 o]ako] el vk, B Aol At IDW
06283 %, 9% HR A4l

= AT A T 4

& A2
o ES 94 %9 4%, DW ae39 4
=1

& @ st

PSNR | 74, whaE| olA] 36dbe] &
Bl e, IDW ZelE 29 8 990 49,
25 50db ol4be] e vehiE, shAe] S
gl @ 4 Al

4 B4 W) @ 2re) A Aol ¥ oheh,

7be AAE 27, o8 HE" ¥ Master
042~044 A2l QB oI vte] L2A AT B
2 vehye od IDW 229 29, 94 549
AL kA3 DX 10] FAFE 001829 e

B, A4 N A9 094869 $4EE e
T 4 gtk
7.8 8

B d4E GOCI #5E A 274 SR ¢1g
& Mol M8 AFRA, 4 4 AEAAEL Al
BHo)AE A HAE AAY 944 9dEs F38
AALD 94 SR guelFed #3 A7E FAsA
ot Aol A4 #H ¢xn#F2 Non-Uniform
Interpolation "l 458 Coarse to Fine & A9,
2D-Scattergram ©]-&& WA AFr3l, [DW 1¥
9, 9 2H8S T8 ¢ndEFe F4sksrh

HR 1¥ dloje]25E AL ¥ LR dlojgld] &
gLl HEsie] A5 @ HR 947 HR 98
diolElgte] B #4g Fsf HR %943 RMSE
05763, PSNR 52.9183db, SSIM Index 0.94862] =}
ol& vl HR 94¢ B4 shdirt

=
8 19 1804 Setow A & F 9%

o 1 dualEas 3 59 ® %342 Bilinear,
Spline BIPH-E Ea) ol Azl G4k wlasto]
23 gyl 2 A9 gdd 5 A=



[1] Brigham, E. Organ, 1988, The Fast Fourier
Transform and Its Application, (Prentive-Hall
Internationa Editions).

[2] Campbell, James. B, 1944, Introduction to
Remote Sensing, New York : Guilford Press,
2nd Edition.

[ 3] Gonzalez, Rafael C., Richard, E. Woods., Steven,
L. Eddins., 2004, Matlab-& ©]-8%}F t]g ik
@, Prentice-Hall : ITC Korean language.

[4] Guizar-Sicairos, Manuel, Samuel, T. Thurman.,
James, R. Flenup., 2008, “Efficient subpixel im-
age registration algorithms,” Opt. Lett. 33,
156-158.

[5] Huang, T. S, R, Y. Tsai, 1984, “Multi-frame
image restoration and registration,” Adv.
Comput, Vis. Image Process., Vol. 1, pp. 317-339.

[6] Lertrattanapanich, S., N, K. Bose., 2002, “High

{B) 2= HR W resolution irmage formation from low resolution

frames using Delaunay triangulation,” IEEE
Trans. Image Processing, Vol. 11, pp. 1427-441.
[7] Park, Sung Cheol, Min Kyu, Prak., Moon Gi,

w Bilinear Sp]ine O HOE SR (6 Am B Kang., 2003. “Super-Resolution Image Recon-

g2eiE stuction : A Technial Overview,” IEEE Signal

19 18 ¥ HR 943 v Processing Magazine, Vol. 20, No. 3, pp. 1-36.

[8] Peleg, Shmuel, D, Keren, L. Schweitzer, 1992,

AT A A dmalHs el FHEA ) “Improving image resolution using subpixel

uteh debAe vEkel AR b gl e 2 motion,” CVGIP © Graph. Models Irnage Proce
HE P4 Ho AAY 94 9 e e oga ssing, Vol. 54, pp. 181-186

wole] ) 7letng, Al At BAle] sHedS (9] Teodosio, L, Walter, Bender, 1993, “Salient vid—

g g, AEHog FiF AR 34 H g eo stills: Content and context preserved,” Proc.

S HA5 T F s ¢ 5 gk of the First ACM Int. Conf. on Multimedia, Vol.

AN 22k B57F FAJS M § A B 10, pp. 39-46.

ol HolEle] Ag & HF viH d3 HERE [10] Wang, Zhou, Alan, C. Bovik, Hamid, R. Sheikh.,

YERARIRE ANAD 994 e B zhe] xfo] Fero, P. Simoncelli, 2004, “Image Quality

7d A7) el A 94 e 9% A4 1 Assessment © From Error Visibility to Struc-

«
Aol 719 & o) 71E B Layge] ATt tural Similarity”, IEEE Transaction on Image



40

4l

{

4%
2000 LA FTS L BB
B}

20093~ A A eAETeta Thet
FilEok- AAYAL, AFE WA

F=FAARES A A9 AT (2011 02)

EREEY

A g%
1902 AFETISIL et FeheaL
19049 = 2 AYFARA A

survey”,
2008\ ~ 37| F=rZgZ R EE i
20019 ~&A A HNEnZ3t A

Processing, Vol 13, No, 4, pp. 600-612.
A
HlolEl2)

& 33t

[11] Zitova, Barbara, J, Flusser, 2004, “Image regis-
Image Vis.

tration methods:
Comput., Vol.21, No, 11, pp. 977-1000.
k= GIS 8814, Vol.8, No, 2,

[12] 728, 2000, “shiAt= W3}l o}
TZEA A7
pp. 243-255.
(13] 2k, ASE, 28, 2005, “EEF HEWHS
o]-83F FINNE FFEY”, I GIS 83 2006
d GIS/RS &5 FAgEUS], pp. 263-266.
V BFska} Aue
PAFRoR= =] GNSS, 3R
A8 A
2007d dAtheta sk ofstakA)
20093 TFEE Geoscience and Remote
Sensing Society 3]l
20009 ~&A AAHNEw I A

B} 2

[14] B9 A= 285 2005, “A Study on Super
A EF
FARoE= SAR, InSARVY Y 2 28, Alxxd

Resolution Image”, 3= GIS 83]%], Vol.13, No,

4, pp. 345-34.
[15] 8= BEY =, 2003, o) =g A}

8} Pearson Education Korea.
, BAE

=84 2011.01.14
2 A 2011.02.22
AASE 1 2011.02.25



