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RL turbulence degraded image restoration algorithm
based on wavelet transform

XU Xiao-rui'? ,DAI Ming', YIN Chuan-li’

(1. Changchun Institute of Optics s Fine Mechanics and Physics
Cinese Academy of Sciences, Changchun 130033,China ;
2. University of Chinese Academy of Sciences, Beijing 100049 ,China)

Abstract: In order to recover the target image accurately and effectively from the turbulence degraded
image, a RL turbulence degraded image restoration algorithm based on wavelet transform is proposed.
Firstly, the turbulence degraded image is decomposed by wavelet, and sub-images of different fre-
quency bands can be obtained at different decomposition scales. According to the wavelet coefficients
of the high frequency sub-segments in different directions, the noise variance of each high frequency
sub-segment is estimated, and then the adaptive thresholds suitable for each frequency band are ob-
tained. The critical conditions of these thresholds are the wavelet. And then the RL algorithm is used
to iterate the reconstructed image to reconstruct the turbulence image. In order to verify the effective-
ness of the method, the simulation results of the same degraded image are simulated by the two algo-

rithms under different noise conditions. The improved method makes the peak signal to noise ratio of
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the two images increase by 5.894 3 dB and 7.108 4 dB. The results show that the proposed algorithm

has a certain improvement in the recovery effect compared with the RL algorithm.

Key words: Richardson-Lucy algorithm; Wavelet decomposition; Wavelet denoising; Soft
threshold method
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