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Abstract: In order to find suitable multispectral images and fusion methods for the pan-sharpening of TH-
1 panchromatic images, IHS, Wavelet, PCA, P+ XS, Brovey five transformation methods were used to
separately fuse TH-1 PAN with TH-1 MS, TM MS and ETM MS, and the fusion results were assessed
from visual and quantitative aspects. Results show that TH-1 PAN and TH-1 MS fusion combination have
the best quality; Wavelet transformation can keep the best spectral information, P+ XS and Wavelet
transformation can keep the best spatial information, and Brovey and IHS can get the best overall quality.
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Fig. 1 Flow chart of wavelet fusion
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Tab.2 Quantitative assessment results of fused images
TH ™ ETM
LARAEEE 7N ISRz
R G B ¥E R G B ¥ R G B ¥ME
IHS 0.77  0.98  0.99 0.91 0.33 0.09  0.85 0.43 0. 82 0.61 0.91 0.78
Wavelet  0.93  0.99 0.99 0.97 0.99 0.60  0.89 0. 83 0.99 0.73 0.96  0.89
JEREA 3 R AL PCA 0.81 0. 99 1. 00 0.93 —0.07 —0.14 0.85 0.21 0.71 0.43 0.85 0. 67
P+XS 0.83  0.97 0.99 0.93 0.97 0.56  0.89 0.81 0. 96 0.71 0.96  0.87
Brovey  0.79  0.91 0. 94 0.88  0.49 0.12  0.92 0.51 0. 86 0. 65 0.92  0.81
IHS 3. 04 2.91 2.92 2.96 3.16 3.10 3.17 3.14 3.23 3.17 3. 20 3.20
Wavelet  3.98  4.01 4.10 4.03 4.07 3.94 3. 94 3.99 3.85 3.78 3. 81 3.81
Xk B2 PCA 2,52 2,48 2.52 2.51 3.49 2.91 2.73 3.04 3. 34 2.77 2.78 2.96
P+XS 4.53  4.56 4.55 4.55 3.96 3. 86 3.85 3.89 3.99 3.94  3.95 3.96
Brovey 3.53 3.19 3.13 3.28 2.70 2.85 2.92 2.83 3.11 3. 22 3.42 3.25
IHS 1.15 1.40 1.33 1.29 1.26 1.21 1.25 1.24 1.20 1.23 1.11 1.18
Wavelet  1.14 1.29 1.28 1.24 1.14 0.93 1.20 1.09 1.36 1.23 1.12 1.24
L6 R DL PCA 1.12 1.47 1.46 1.35 1.16 1.11 1.34 1.20 1.18 1.19 1.03 1.13
P+XS 0. 90 1.04 1.07 1. 00 1.05 0. 86 1.05 0.99 1.15 .00 0.91 1.02
Brovey 1.20 1.32 1.23 1.25 1.33 1.31 1.31 1.32 1.18 1.24 1.09 1.17
IHS 0.71 0.90  0.89 0.83 0. 85 0.61 0.92  0.80 0. 86 0.75 0.70  0.77
Wavelet  0.61 0.70  0.77 0. 69 0. 64 0.33  0.79 0.59 0.8  0.59 0.55  0.67
UlQl PCA 0.58  0.86 0. 94 0.80  0.80 0.43 0.8 0.71 0.8  0.57 0.49  0.65
P+XS 0.65 0.74  0.84 0.74  0.67 0.33  0.82 0.61 0. 87 0.55 0.54  0.65
Brovey ~ 0.90  0.91 0. 84 0.8  0.86 0.70  0.91 0. 83 0.80 0.8  0.75  0.78
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