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Table 1 Spectral ranges of PAN sensors

e &2 Hi% 3 B/ pm R IE P 22 6 1% I B
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EO1 (ALI) 0.48—0. 69 2(B),3(G) ,4(R)
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Fig.1 Relative spectral response of IKONOS

(a) theoretical spectral response; (b) actual spectral response
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Table 2 Comparisons of different fusion methods

LSS wiReS wy Wy wy Wy A
IHS 1/3 1/3 1/3 0 1
FIHS 1/4 1/4 1/4 1/4 1
FIHS-SA 1/12 1/4 1/3 1/3 1
R ICT7 ik wg we Wg WNIR MS, /1

4 AT S

N UEAS SCTT i W IE A PR R R R TR e
) IKONOS TLE S AR HEAT S50 K 5 4G 19 TKONOS
Z IR (Am) 1E N 275 BB 0 2 e e @
AT U A T SR AR 2 BB AL F] 16m A1 4m 4)
B AT LT HE (B 2 (a)— () , T8 1B o
[e] i) AR ST it 19 7 9 (A Ge i) THS Rl 7 3%
PRt THS Fili 4375 3% (FIHS) Xiao 4% (2003 ) £ H 2k
HERY THS Fili 75 3% (1IHS) LK ERDAS A fit i) THS
AR N AR AR 5 5 7 vk (THS-WT) X b A7 il 45
AbBR o ARSI EEAE R AR 2B A T Rl 5 SE g I, F 1
Iy & 1% m AL & % [0.0611, 0. 1983, 0. 2284,
0.3512 ], 7R AR SHE BEAT Rt & S B0 I, ¥y 1 70
ROINAL &8k [0.1917, 0.8972, 1.2763, 1.9916]
AR B AR ZR AN (), M FTAS SCH G A il 7 1%
PIRERS BT PR ROR o DU AR XS SR AR 5L
LR BE— B VT BHGR N AR L 3,21 R EE R
RINE 2,

<12 IKONOS MS 5 Pan & 435218 (St #8) M Hmh & 452 (3,2,1 R A5 )
(a) 5k MS A5 (4m) ; (b) IBALJG 19 MS B8 (16m) ; (¢) iBALJ5 19 Pan 4% (4m) ; (d) HS fl & 4528
(e) FIHS fili & 25 5 5 (£) THS filt G 4550 5 () IHS-WT fil 25 5 5 (h) 7 3077 8k & 45 21
Fig.2 Part of IKONOS MS, Pan images (Reflectance) and fusion results (RGB (321) combination)

(a)original MS image(4m) ; (b)degraded MS image(16m) ; (c)degraded pan image(4m) ; (d)IHS fusion result;

('e)FIHS fusion result; (f) ITHS fusion result; (g) IHS-WT fusion result; (h) fusion result of proposed method
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WA A P € R0 A2, S £ R 18 2K K FIHS J5 3k 1Y
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Table 3 Quantitative analysis of different fusion methods

?gg W B IHS FIHS ITHS IHS-WT ié
B 1.0240 0.8411 0.9169  0.5093  0.4856

Bias G 0.9307 0.8223 0.8656 0.5016  0.4660
R 1.0271 0.8168 0.8912  0.5309  0.4818
NIR — 0.8808 — — 0.5120

B 6.0853 5.9662 5.9215  6.1524  6.3735

G 6.3541 6.2014 6.1014  6.3022  6.5240

Entropy

R 6.5831 6.5502 6.4322  6.6241  6.7760

NIR — 6.8752 — — 6.9406

B 0.6567 0.7749 0.8693  0.8719  0.8632

ce G 0.7021 0.8200 0.8882  0.8802  0.8733
R 0.7843 0.8561 0.9038  0.8958  0.8976

NIR — 0.8607 7 = 0.8723

B 0.9927 0.9916 0.9242  0.6297  0.9818

SCC G 0.9942 0.9921 0.9097 0.6311  0.9887
R 0.9897 0.9836 0.8774  0.6326  0.9840

NIR — 0.9854 == — 0.9843

B 0.6396 0.7443 0.8333  0.8530  0.8620

I G 0.6870 0.7856 0.8556  0.8586  0.8710
R 0.7607 0.8186 0.8713  0.8712  0.8910

NIR — 0.8535 — — 0.8676
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Fig.3 Part of Landsat7 ETM + MS image and fusion result (RGB (7,4

(a) original MS image; (b) IHS fusion result; (¢) fusion result of proposed method

ANEg D)

,3) combination)
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Abstract .

For most of the traditional image fusion methods, the spectral distortion of the fused images is a common problem. The

major reason relates closely to the different spectral characteristics of sensors. In this paper, a novel spectral preservation fusion

method for remotely sensed images is presented by considering the spectral characteristics of sensors. The method is mainly based on

the fast IHS transform. After analyzing the spectral response of the multispectral and panchromatic sensors, the IHS fusion method

has been improved in two parts; the construction of intensity component and the injection method of detail information. In the

proposed method, the spectral distortion is reduced significantly and all the multispectral bands can be fused at the same time. To

evaluate the performance and efficiency of the proposed method, two experiments are carried out on IKONOS and ETM + images

respectively. The results show that the proposed method is better than other methods. It can keep almost the same spatial resolution as

the panchromatic images and minimize color distortion.
Key words:

image fusion, intensity-hue-saturation (IHS) transform, spectral response, spectral preservation





