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Abstract:
difficulty of analysis can be reduced by using fusion technology. A novel structure of second generation wavelet

There are hundreds of bands in hyperspectral remote sensing image and the bands are highly correlative,

weighting fusion algorithm is proposed. Firstly, image is decomposed into two serials, which are predicted and
updated by two-order Neville filter on rectangle and quincunx grid by turns. Secondly, feature level second
generation wavelet fusion is carried on the updated serial by using the variance of each band as the feature of fusion.
Finally the image is reconstructed by reverse second generation wavelet. In order to test the effect of the new
method, hyperspectral remote sensing image of airborne visible and infrared imaging spectrometer is simulated on
Pentium IV computer. Compared with typical fusion method such as principal component analysis and discrete wavelet
transform, the result of the experiment shows that the proposed method can retain spatial and spectral feature, the
entropy is bigger than principal component analysis 0.1949, and bigger than discrete wavelet transform 0.7998.
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Fig. 2 Predicting and updating based on quincunx grids
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Fig. 4 Decomposition of second generation wavelet
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Fig. 5 Reconstruction of second generation wavelet
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Table 1 Characteristics of experimental image

Characteristics Parameter
Spatial resolution 20 mX 20 m
Image size 145 pixel X 145 pixel
Pixel depth 16 bits
Spectral number 220

Bandwidth

Spectral resolution

400~2500 nm

Approximate to 10 nm

B 6 HLE AT OG-SR B GRS R (bandl~band10)

Fig. 6 Original image of airborne visible and infrared imaging spectrometer (band1~band10)

(b)

(CY)

B 7 (F AP EEHEMNEEE, (b B ARPEFZEMREE,
(© HE—RDBEPYEMNBE, (O ERSSFEE

Fig. 7 (a) Average weight fusion of second generation wavelet, (b) variance weight fusion of second generation wavelet,

(c) average weight fusion of first generation wavelet, (d) Principal component analysis fusion
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Table 2 Comparison of various fusion methods

Fusion algorithm Average  Variance Entropy
Average weight second
2522.8 159, 3512 9. 2779
generation wavelet
Variance weight second
3754.0 284,0239 10.0775
generation wavelet
Average weight first
2522.8 159. 3512 9. 2777
generation wavelet
Principal component
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