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Myopic Deconvolution Restoration Based on Multiframe
Turbulence Degraded Images
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Abstract  According to the Bayes and Parseval theorem, myopic deconvolution algorithm for multiframe turbulence
degraded images in frequency domain is presented. Atmosphere turbulence long exposure optical transfer function is used as
the estimated optical transfer function. According to characteristics of the cost function in frequency domain, partial Newton
algorithm is introduced. This algorithm can handle unregistration of multiframe images and obtain ideal recovered image. The
restored result of the computer simulation multiframe turbulence degraded images shows that it has good restoration effect at
different turbulence intensities and signal noises, even though the images are unregistration.
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Fig. 2 Simulated image and restored results when Rey =50 dB,y, =20 cm. (a) Original image;

(b) turbulence-degraded image; (c) image restored with Wiener filtering; (d) image restored with our algorithm
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Fig. 3 Simulated image and restored results when Rsy =40 dB,y, =15 cm. (a) Original image;
(b) turbulence-degraded image; (c) image restored with Wiener filtering; (d) image restored with our algorithm
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Fig. 4 Simulated image and restored results when Rey=0 dB, 7,=20 cm. (a), (b), (¢) Three frames image

with unregistration; (d) original image; (e) image restored with Wiener filtering; (f) image restored with our algorithm
AT LR JE o =13 em B =W BEROLEA ML —13,10]M[13, —10JE K. K 5Ca). (b)),
I e A (Rey =50 dB) . 55 i ﬂl%:ffbﬁ (e = MUROR A DE TC 115 . 4k 40 0l I 52 Dt 11 1% 1

B 5 2§ Rn=>50 dB,y, =13 con B SEEf HEMR R B RE5 R . (a), (b), (o) ARVCE =i &4 ;
() JFEMG; (o) eGP IR EIS ; (D ARSCE %A R EIER

Fig.5 Simulated image and restored results when Ry =50 dB, ¥, =13 cm. (a), (b), (¢) Three frames image

with unregistration; (d) original image; (e)image restored with Wiener filtering; (f) image restored with our algorithm
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