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and vector extrapolation acceleration technique
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A turbulence-degraded image blind restoration method called ADRL-IBD using the accelerated and damped
Richardson-Lucy (ADRL) algorithm is proposed. The ADRL algorithm is based on damped Richardson-Lucy algorithm
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domain restraint of image is exerted at each iteration. The restored images of simulation data and real turbulence-
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degraded data show that the iterative blind deconvolution (IBD) method based on Richardson-Lucy algorithm is better
image restoration
OCIS codes

than the IBD method based on Wiener filtering, and ADRL-IBD. Compared with RL-IBD algorithm, it has better
performance suppressing noise, greater convergence rate, and better restoration result
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Fig. 1 Experiment 1. (a) original image, (b) blurred
and noisy image (SNR is 30 dB), (c) restored

image by damped R-L., (4) restored image by
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Fig. 3 Experiment 2. (a) original image, (b) blurred
and noisy image (SNR is 20 dB), (c) restored

image by damped R-L., (4) restored image by

ADRL ADRL
80 o B0 damped R-L
--—-- damped R-L [, ---+-- damped R-L |
T — - ADRL | g 10 W, -~ ADRL
73] s, % 60F S MM i
ol 710 20 30 40 50 60 70 80 90 100
0 10 20 30 40 50 60 70 80 90 100 Tterations

Iterations

4 SR 2 WXy R 22
Fig. 4 RMSE of experiment 2
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PSF; & 6(c) & Wiener-IBD & JEi PSF; & 6(d) & RL-IBD & 5l PSF; & 6(e) & ADRL-IBD & Jii PSF. H.#
Fl 5Cc)~e) A 6(c)~(e) A I, K F R-L B Ay IBD H ik B0 F & F Wiener 38 )% A9 IBD &3, 31 H
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B 5 () iR E %, (b) KA iR L E % . (o) Wiener-1BD & Jf % (Erus =27. 12) . (d) RL-IBD & Jii
B4 (Erus =25.17) , (e) ADRL-IBD & Jit F {4 ( Erus = 20. 3)
Fig. 5 (a) Original image, (b) turbulence-degraded image, (c¢) restored image by Wiener-IBD (Eyys=27.12),
(d) restored image by RL-IBD (Exus=25.17), (d) restored image by ADRL-IBD (Egys=20. 3)

6 (a)JFHh PSF, (b)) ¥ At PSF, (¢) Wiener-IBD & J& PSF, (d) RL-IBD 4 J& PSF, (¢) ADRL-IBD 4 J& PSF
Fig. 6 (a) Original PSF, (b) initial estimated PSF, (¢) restored PSF by Wiener-IBD, (d) restored PSF by RL-IBD.
(e) restored PSF by ADRL-IBD

B 7 () SCBRWLI A9/ % B4 . (b) RL-IBD & J§i &% . () ADRL-IBD % 5[4 {%
Fig. 7 (a) Real observed eye chart image, (b) restored image by RL-IBD, (¢) restored image by ADRL-IBD
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Fig. 8 (a) Real observed image of a sunspot, (b) restored image by RL-IBD, (¢) restored image by ADRL-IBD
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