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The Non-subsampled Directional Filter Bank and Its Application
in Remote Sensing Image Fusion

LI Jun-feng, LI Qi-shen, ZHANG Yong, JIANG Ze-tao
(School of Computing, Nanchang Hangkong University , Nanchang 330063 )

Abstract The constructure of nonsubsampled directional filter bank (NSDFB) which is a full shift invariant is introduced,
and a novel image fusion scheme based on NSDFB combining atrous wavelet transform for multispectral image (MS) and
panchromatic image ( PAN) is proposed. The intensity component I of MS obtained by intensity, hue and saturation (THS)
transform and the PAN are decomposed using atrous wavelet, and the high pass-bands are decomposed in multi-directional
high pass-bands respectively by NSDFB. Then the high pass-bands and low pass-bands are fused by different fusion rules,
and the 1" component is reconstructed by taking inverse NSDFB decompose and inverse a-trous wavelet transform. Finally,
the fusion image is obtained by inverse THS transform of 1" and the H, S component of MS. The experimental results show
that the performance of the novel algorithm is better than THS, principal component analysis ( PCA) and the traditional
fusion algorithms based on wavelet transformation, and especially can effectively eliminate the spectral distortion caused by
PCA and wavelet transform.

Keywords image fusion, nonsubsampled directional filter bank, atrous wavelet transform, spectral distortion
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Fig. 1 The complementary fan filters
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Fig. 4 The flow diagram of fusion process
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R 7.509 2 49.17 16.5 0.911 77 3.965 6.793 9 31.455 8. 035 0.943 18 4.408 2
G 7.288 6 39.41 33.234 0.732 11 4.179 9 6.732 6 30.012 8.301 0.941 07 4.1339
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