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A Trade-off Image Fusion Technique Using

Fast Intensity-Hue-Saturation Transform
Yong-Hyun Kim*, Youn-Soo Kim**

Abstract

In the satellite image fusion, the most important point is to preserve both the spatial detail of
panchromatic(PAN) image and the spectral information of multispectral(MS) image. Among
various image fusion techniques, fusion technique using Intensity-Hue-Saturation(IHS) transform
is widely used and it has advantage that computation is very simple. In this study, a fusion
technique using fast IHS transform and trade-off parameter o' proposed. Proposed fusion
technique permits customization of the trade-off between the spectral information and spatial
detail quality of the fused image through the evaluation of two quality indices: a spectral
index(the spectral ERGAS) and a spatial one(the spatial ERGAS). Based on the result of
experiment using IKONOS image, we confirmed the proposed fusion technique was more
effective in preserving spatial detail and spectral information than existing fusion techniques
using fast [HS transform.
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# 1. IKONOS #I4

Band Spectral Range Spatie.al
() resolution
R 0.632 - 0.698
M| G 0.506 - 0.595 im
S B 0.445 - 0.516
NIR 0.757 - 0.853
PAN 0.526 - 0.929 1m
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@’ Spatial ERGAS Spectral ERGAS
0 3.5844 0
0.1 3.2819 0.4433
0.2 3.0145 0.8865
03 2.7921 1.3298
0.4 2.6263 1.7731
05 2.5283 2.2164
0.6 2.5059 2.6596
0.7 2.5613 3.1029
0.8 2.6895 3.5462
0.9 2.8810 3.9894
1.0 3.1240 44327
11 3.4075 4.8760
12 3.7224 5.3193
13 4.0613 5.7625
4 4.4187 6.2058
15 4.7905 6.6491
1.6 51736 7.0923
17 5.5656 7.5356
18 5.9647 7.9789
19 6.3697 8.4222
2.0 6.7795 8.8654
AR 4me] AAGAT 16me) GFEAAR
& A4 T SHAA ame] Qo dEETY



KARI

Fast IHS B18t2 0|85t trade-off H& &7 |H

23 ERGASE AlLHstsith. 29 504 &g A A3} spectral ERGASS} spatial ERGASZ
A%l a'ghol F7184% spectral ERGAS]  §YUF 7|02 wEshs o &S 0567002
¢ AgHog Z7}4sv, spatial ERGASY 7 #71Hlem, o]ge] spectral ERGASS: spatial

Aasith dA % olFde FUHEE AT ERGASE 25133 #S UEldS 3d 4= glsith
21=8 A ()5 ol&3 §F7IMe H$(a'=1) spectral
ERGASE 44327, spatial ERGASE 3.1240<
ElUl o] fast IHS §371%e 29 £34R H
EAETL FA AEEY A v 35S
g% & Aok 29 67 19 79 HluAE,
a8 69 Fast IHS |F7IHe " 79
trade-off FIHS §&7)Hd] nls] Audez @
o oA (edge) FRE Tt YA FAol
A Ao 2 Wy FAA1LYE B oja 3l

Ae ¢ % 9ok

¥ Ho ont ¥

o> [
o #

s

oy

KN
=

e or

IKONOS 4ol g3l o]
v\lf_

IKONOS ¢4+e

7ol vlel Fdd das NS

T AT trade-off WH2 4 (7) = (8)% 2
o] FEE F UEe BE FHVIM A&l hs
3, &3 AP BF 52 F Qe ¥
A AYgY BFARE BF dEAD 5 9
E 7otk AAE §R9Ee FE v
Aret T AEFE zte deEdgEeR
M, ZAAGS] aRHA AAFES LAY £

il

F FAE 44 54 289 Aoz suwt
998 $09Y A4

K
™, KOMPSAT-2 9} QuickBird
el AN FH7IME ALt A Ha

4 g,

~

a8 7. trade-off Fast IHS(a'=0.5670) RGB =&t

Korea Aerospace Research Institute - 31



I(1l>\F2I

——
AT 1= HBH AR

il

P

Fo
et

Lillo-Saacedra, M., and Gonzalo, C., 2006,
Spectral of spatial quality for fused satellite
imagery? A trade-off solution wusing the
wavelet a’trous algorithm, International Journal
of Remote SEnsing, Vol. 27, No. 7, 1453-1464.

Malpica, J.A. 2007, Hue adjustment to IHS
pan-sharpened IKONOS imagery for vegetation
enhancement, IEEE Transaction on Geoscience
and Remote sensing, Vol. 4, No. 1, pp. 27-31.

Pohl, C, and van Genderen, J.L. 1998,
Multisensor image fusion in remote sensing:
concepts, methods and application. International
Journal of Remote Sensing, Vol. 19, No. 5, pp.
823-854.

Tu, TM. Huang, PS., Hung, CL., Chang,
CP., 2004 A fast Intensity-Hue-Saturation
fusion technique with spectral adjustment for
IKONOS  imagery, IEEE Transaction on
Geoscience and Remote sensing, Vol. 4, No. 1,
pp. 27-31.

Wald, L. 2002, Data Fusion: Definitions and
architectures fusion of images of different
spatial resolution, Les Presses de 1'Ecole des
Mines, Paris.

Zhang, Y. 2004, Understanding image fusion,
Photogrammetric ~ Engineering and Remote
Sensing, Vol. 70, No. 6, pp. 653-760.

32 - 3RHIL50TY



