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FAST RESTORATION ALGORITHM FOR TURBULENCE
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DECOMPOSITION *
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Abstract A new method based on wavelet decomposition is presented for the restoration of turbulence-degraded images.
For this method, two turbulence-degraded images are used as the inputs, for which the multi-scale decompositions are made
using wavelet transform. The discrete values of the two turbulence PSFs in large scales can be estimated by mean of the
Fourier frequency spectrum of the images in low frequency subbands. Removing blur is performed in the low frequency sub-
_ bands of the images while reducing noise and preserving edges are made in the high frequency subbands. The experimental
results show that the proposed method is highly effective for it not only greatly reduces the computational complexity and

speeds up the restoration but also enhances the quality of restoration and the ability of resisting-noise well.

Key words turbulence-degraded images, PSF, image restoration, wavelet transform, multi-scale.
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Flg: 2 Restoration of turbulence-degraded images by using one level wavelet decompeosition{a) .{b) two turbulence-degrad-
ed images at 40 dB SNR{c) .(d)wavelet decomposition of two turbulence-degraded images on one levels{e) .(f) two re-

stored images at scale 1 {g) .(h) two restored images at scale 0
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Fig.3 Restoration of turbulence-degraded images by using two levels wavelet decomposition( a) . { b) two turbulence-de-
graded images at 10 dB SNR(c¢) .(d) wavelet decomposition of two turbulence-degraded images on two levels(e) .(f) two -
restored images at scale 2(g) .(h) two restored images at scale 1(m) .(n)two restored images at scale 0
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