32 % 46 Y,&‘ﬂ"ﬁﬁi“ Vol.32 No.6
2017 4E 6 J Chinese Journal of Liquid Crystals and Displays Jun. 2017

XEHES:1007-2780(2017)06-0482-09

FEOEAH T EEENRERRARLAINER

FRUVATELAFILE KL BAL
. EAENTAE GERFR,. K 7 M 510545;
2LKBEIRAY CEIRZ,BE BL 710025;
3. PEARBHE 96215 WM, T MM 5456165
A KTV AFE HETEFZR, K M 510006)

T T H AR RN 5 26 R AT B A2 0 TR T R B R R AR B S T AR R R RS B L R L
I P 45 ] AT, A Sk i 3 AR A0 BB/ PR O D B 0 i v B S i i AT TSR L AR IR T — R B T AR AR B iR S 3 &
3 908 IR 4 i S R A A A T T . e IR T i T R Ak AR B SRR 2 BRI R, 5 ek R T A M T o v
P 4 Jmy B A 7 0 i AT 0 L 0 — 20 i /N TE*JW H’JR‘ SIRE AT SE AR O ORI REZL T M T IR A 5 TR
A PR A A R e 7RG S FROME R s fe s L 45 A i AR AL AT B R S 6 A R AT D ) B A A A N T I
MEZR AT T4 Je 55 ek A L3S T 0 AR 1&&%!%5@ 5 B2 B 25 R R W AR SO B 1Y B SR SOR AR B R T
T B S BT X 3 3 3R A IR AT T B0 1) sl s 3 B

X B W RABAMMELR; BT R BHGEDLREMLA

FE 4% S . TP391 XEKFRIRED : A doi:10.3788/YJYXS20173206.0482

Turbulence-degraded video restoration based on
non-convexity optimization and dynamical adaptive filtering

LI Jun-shan'?*" , YANG Ya-wei*, ZHU Zi-jiang', ZHANG Jiao* ,DENG Yao-hua'

(1. The Institute of Information Science & Technology s Guangdong University of
Foreign Studies South China Business College s Guangzhou 510545, China ;

2. Department of Information Engineering , Rocket Force University of Engineering .
Xi’an 710025, China; 3. 96215 Unit of People’s Liberation Army ., Liuzhou 545616, China;
4. School of Electro- Mechanical Engineering » Guangdong University of
Technology » Guangzhou 510006, China)

Abstract: The video/image received by optical system suffers degradation such as pixel deviation,

Wi HH#8:2017-01-17; 83T B #1:2017-02-21.

BEETE :FHREARBARETH (No. 611751200 57 M li BHEZ R B H (No.201510010094) 5 J7 A4 & R IR
i H (No.2016B010112003)
Supported by National Natural Science Foundation of China(No. 61175120) ; Guangzhou Science and Tech-
nology Plan Project (No.201510010094) ; Guangdong Provincial Science and Technology Program (No.
2016B010112003)

* A {5t & N, E-mail : lijunshan403@163.com



%6 1 AR A AR PR A 55 S0 2 B I 8 D B4 i U R A A 183

blurring and signal to noise ratio reduction, when the target detector flies at high speed in the atmos-
phere is affected by turbulent interference. In this paper, the complexity of turbulence-degraded image
restoration and deblurring methods are studied, and a video restoration method based on non-
convexity optimization and dynamical adaptive filtering method is proposed. Firstly, we study the sum
and deblur framework of turbulence-degraded video. By improving the rigid global registration with
non-rigid local registration, the scale of blur kernel can be narrowed. Secondly, a non-convexity de-
convolution algorithm is constructed based on the non-convexity optimization framework, which can
solve the difficulty of image deconvolution problem effectively. Finally, dynamic adaptive filtering
framework of video super-resolution recovery is expanded with the characteristics of turbulence-de-
graded. Simulation experiment results show that the proposed method can not only improve the

quality of restored image, but also implement dynamic self-adaptive restoration of turbulence-

degraded video.

Key words: atmospheric turbulence; video restoration; point spread function; non-convexity
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Tab.1  Quantitative comparison of video restoration approaches
LT ) Acoustics Building
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Fig.1 Visual comparison of video restoration approaches(in the case of a frame in the video)
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