aEinl BERERZES 0188t SPOT P-mode 2}
XS-mode B2 & 5%
Merging of SPOT P-mode and XS-mode Images using
Color Transformation and Image Enhancement

=

B @& &E F a0

Sohn Duk-Jae Lee Jong-Hun

E

SPOT MEBRBZEME o] ¢ A 42E A4 FAelA A4 1EH 2 A4 d4H2ES] YR=EE A
A A A4l Avtd 9¥E $o CRT 2usidel A3 vebd SPOT 942 942 dider 4
AEAe Bt ANAA Aol YA doms A4 HELHE, REREE, HFREHA, 20
el B8 5 AT 943 s Ae] Yasis

2 A7 E d4A9 3 HA IS HRERES A ol8= = SPOT HAGA] WEST
o W3 BiERGREEES] 4dE A%, 1 A4S AT ¢z FE AUstd 22adHY g
oo, A4 P-mode X XS-mode 2] SPOT ¢ 4}S o]-&3le] ERGHE 49 SPOT P+XS g4
= F4stg

ABSTRACT

The accuracy of input coordinates of ground control points and check points affects great influences
to the results of ground coordinate computation in using SPOT digital image data.

The original SPOT images displayed on CRT are not usually adequate for identifying the object
features and determining the point positioning. Hence, appropriate image processing techniques such
as contrast enhancement, subpixel interpolation, edge enhancement, and spatial filtering are needed.

In this study, the principles of digital image processing needed for accurate three dimensional
positioning and spectral characteristic analysis are investigated. The algorithms for the actual
applications are developed and programmed. And using the developed image processing software,
some SPOT P-mode and XS-mode images are merged inlo the SPOT P+XS, the high-resolution color

composite image.
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A AH TRRER AERREA

s Az 2AL B¢ A4E B4 24E 9

" A= Aalg A MH (contrast enhance-

ment), 87 3t(gray level) 223 5o A
A G4 g A Lo Hasid.
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o A g% AR EEHEL EHdow
radiance and low contrast)E 7}z o 4be]| o},
o] gAl A gy & 2dE JEld G4k
A A471E3(GCP) & Had P& Ko
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+ 7t 944 7t dAANES X E wF
A7) Yoot AFdAoR 92 £XE 7}
A AT HEIANZE A g 9444
b il %“*"ﬂ/‘i EXE Al YelA st 2
Al Z7HE 3, FBEF-L 44 Srigd.

2.2 B X#AM (Subpixel Interpolation)
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est-neighbor interpolation)e} 2:91e}. 33l
279 9 J4Y & AAAE, v s
e HUIE 2 AR P94 FHEA A
dHgHe A, y)ol 7 e G449
grgte 2 A s Aolvh. o] wp4-2 A4t
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2 9 IRFAF 4L 472 g F
s AL FAAYE Y24, 949 Al
3 H-2¢ Z=2A47= A3t k. high-pass
o 49| histogram - 0 5& F4 0.2 o (+),
(=) gl A HAHE F& £ F4¥
YAsl7] & AR e d8de (B
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— 106 —



2] 3.2 Laplacian filter 2} ¥

22| 3.1 Laplacian filter(3X3)

2ie| PME cldti mask
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22| 3.4 Laplacian Filtert & X838t JA}

— 107 —



3 22 3x3 mask & wo] ALgc}.

4. 2R3 SPOT BREEK

4.1 @ (Color Transformation)

9] =¢8] o 43l Remote Sensing of A
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LA R, G, Bydl <zt shgEYe] wol] P& A
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42 gt ol EAIE A Asto CIE
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Ad4 CRTql o& ZAHE Y& 344
ol #-&stE RGB Y 7FyEYe] s 2AH
N @i cthue) H, 2B (saturation) S, B
EE(intensity) 19 3842 A, 3944
g AYEY LS F Fead] B3EE vsiA A
A ARE FAte Ao K@ed R, #
(green) G, #(blue) BE Z7 Angeoz 3}
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.

W S FY 44 A YA5HH, S, D
Aol g 2 AeA FERjel =#E EF
Edoz, [E ¥el, SE 47, HE #x
LA LFaE F7, F HSIYHFqe=
EAR

4.2 HSI# 2 (RGB—HSI)

RGBHelo] & AAR A4 CE 45342
(HSD= 4317 94 29 4.2614X% R
GB ¥zl (H, D, D 2845443 He
[%3 Bel 9% 34+ Co &4, D& 5%
Ce A", 1+ C¢ 1% Aot RGBE:
Az Axstez o3 22 %A AR

T=FE+G+B)cos#
6=’—fx+'—fy
H=tan (| Ty|/|Tx) (O<H<2T])

Tx=(ﬁcos a+Geos2a: E)sin /]

Ty= (_Ii sina+G sin 2a+§)sin 0

a=27z/3, tanf= 2
29 4.291 A4k o] Hile] Zowd F,
[gel Zow &HEolAwt D3ko]l Zret=

HSI SPACE

R&B. SPACE
A \
BLUE INTENSITY
| -(i' &.8) SATURAT) :.N/ HUE
| TRANS FORM 1
! P
|/ RED (H,$,T)
(4
GREEN

RGB-HSI transformation
H=g1(% ¥, 2)
S=g(% ¥, 2)
1=g(x, ¥, 2)

HSI-RGB Transformation
rR=H(H, S, D
G=f,(H, S, D
B=f3;(H, S, D)

22| 4.1 RGB/HSI A{Z7lo] Hat
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2] 4.2 RGB M 37HojiMe] HDIxEMH
syEs A g&h 4 @.DAlA 43 B=(I—-DcosH/tan@cosd - 4.3

Ar2Ee] &4 DI o] A& F3hxn I Sl
Amste Aol dE A4A4 Azt =
g 29 4240449 9 4 H, D, D
ol W (H, D7} F¢% DY A} d& T3
2 b4 93t DE TAFNA SE A
.
S=D/d=D cos(a/2—8)(H cos a/2 tan §)
0.0<5<1.0, fS=H~a)
(H, S, D= w7 1.0, =] 19 94F ¥
4 BAstE 4F3 8ol 4 @D ¥ G2
o) ¢s] RGBE7+-e HSIAF7koz Wil
St dl4Ag Do stz Axd g
s oFolm, Skl TUT AAx FA=EL
At

4.3 RGB®&(HSI->RGB)

(H, S, Dl R, G, By g2 4 (4.1
2 (4.2)9 9ug Aol A 45
EWe EAER oA & A4AF Fom
Agstz R, G, B) stxz w3 =el4
(H, S, D& =& 44 dstq R, G, B)= 2
R

D=S Hcos(a/2)tan 8/cos(a/2—B)
R=(~-D cos H/tan #)cos §—~D sin H/tan ¢
G=({—Dcos H/tan 8)cos #—D cos H/tan §

5. SPOT AN

SPOT g4-& A4 g 4(XS-mode)s} Z4
o AH(P-mode)?] F71Al2 deo]zel. XS-mode
34 A2 TS, 2 spgae g4
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o A FZo frelde, 2 AA4EE 20mX
20 m o} c}.

P-mode o 4+ #4E 10mx10m =4 XS-
mode o ¥lste] A ADsA AHE FAAYY
T+ omz F2 Axde $3 2 £395
AR freladAt 9 golmz 4Ry
F T2 ¥ 5AFZd = TAS} S2y. vl
A AR A8 FAE Fold o] FrkA w4
9 4% FANY A4 gy 54 243
S22 oAl AH A FA4E 4L 5
QA H=2 A7 246 & =gl 3o

XS-mode o 43} P-mode g 4FS 44 477
4= RGBAF7kel 4 HSI G Fgoae] W
# FAo] dasteh oA IR FA4Y 1
& P-mode gAto g WA ozd F g4t
4+ 4T 5 g+

2 AT AL SPOT 448 AL g4ty
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omg ool &g Walg o]&35ke] histo-
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T et

2% 5.48 2% 5.5 & AT AU
F29 4 HAAgst d4%4 g A8t
o P-mode 443t XS-mode o4& AT 2
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W Az o]l G4 2L o] 4T AFE
A4, AxvZ=x, RGB/HSIwg, =Hxzte P-
mode gt #4], HSI/RGB {3314 ¢ F3le &
o}A s A4X 10mo] Yggdgaes A5 4
Ak A 2A=2 99 29 5.2 % 119 5.3
d) ¥lgke] Al EAe =S FEL FAdE
& 4 gk 29 5.5 99 344 vl o)
A% FE FAFId oS FEF I UH
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6. & W

(1) SPOT |49 A471E3, A4 59
Az AL A% A4FE A oS ¥
¥ T3 AZEH ZAE F4AE
dag FAg4 A4 ds) A%
=9stn daEE A

(2) 47 SPOT g4l M ¥EE HI
s, dv Rz, AAAFE ¥ A=, AN
¥ Aol e $A94L AL A
dte] 29 J4& doz=4 SPOT 94H¢

b
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2 AAAEA 235 gLt Ty
(P-mode)s 35t 4= E2 AQ
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AAx e 3R 4244 2 DTMuijel
B Wol 274, A9 AdY 4L o &
T AAEY F45E 2 JAEAH, AYF
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