W% 6 T EDE Vol.7 No.6
2014 4 12 H Chinese Optics Dec. 2014

XEHS  2095-1531(2014)06-0897-14

BOWRRERTEHEXIRIEHRR

o mER EHE KRR B R
(1. PERF K KELFRENME WEF R T, F48 K & 130033
2. FER F R AF, L 1000493, EMh Ak #EfE THREF R, F#4 K& 130012)

WE AT PR E FO BN S A BEIS LR 5 5 R4S TR A 0 R B RO R XA S MBS AR 4R AT Bl s
FILE PG AT T S A0 s R 2 R R 5 I B RO R SR AT TR RSy BRI IR VR A R RN S sk
AR T S B B A TR (EUR I ST 8 B R AR 2 R AR T N B — e TR) s AR A E AR 2 B
PRI T 5 500 DA P R ) e 36 A B A T B A R A D, 25 3o 52 Rk vl LUAR O o i g 37 02 4% ()38 sl AR A | (6] B 28 i T UL
TR RSB TR 2 Gl 5 BERAE | AR LA A (] 1 B AT sk 2R GE R o s ORI A5, 38 7T LI AR 52
I eI AP R b TR SR s | 2 SRR 3 PR A SRR T A S PR ) RGGR AL E FR 2 BTN SR T i — 25 )
PR RO,

X £ ORAIHRLR A, THE, D ERYLR

FESES . TPI51. 1 XERARIRFE A doi:10.3788/CO. 20140706. 0897

Correlation theory of super-resolution restoration method

CHEN Jian"*** | GAO Huibin', WANG Weiguo', ZHANG Zhendong' ,LU Ming'
(1. Changchun Institute of Optics , Fine Mechanics and Physics ,
Chinese Academy of Sciences , Changchun 130033, China
2. University of Chinese Academy of Sciences , Beijing 100049 , China ;
3. College of Communication Engineering , Jilin University ,Changchun 130012 , China)
* Corresponding author , E-mail ; chenjian4500@ 163. com

Abstract; Firstly, the basic concepts and theories of super-resolution restoration method are introduced. Sec-
ondly, some applications focused on common method of super-resolution restoration are summarized. Their the-
oretical basis, advantages and disadvantages, and scope of applications are exhaustively analyzed. Finally, the
future development of super-resolution restoration method is prospected. Overall, the super-resolution restora-
tion methods are divided into frequency domain method and space domain method. Frequency domain recovery
method is simple in principle and easy in calculation. But its motion model is shift model and doesn’t have a
general. Meanwhile it is difficult to use the priori information of the image to help super-resolution restoration.
With space domain recovery method, a complex motion model can be easily established considering almost all
of the imaging degradation factors, including noise, down sampling, fuzzy caused by non-zero aperture, degra-
dation of optical system, and motion blur. As the same time, we could also add more perfect priori knowl-

edge. Compared to the frequency domain method, space domain super-resolution restoration model is more

%5 H#9:2014-10-01 ;18iTH 3. 2014-11-06
HEWMB . 5 ME H KB B H (No. 20126015)



898 DG

7 %

close to actual degradation processes and is currently the most widely used super-resolution restoration method.

Key words: super-resolution restoration ; frequency domain method ; space domain method ; projection onto con-

vex sets( POCS)
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Fig.1 Image degradation model based on deformation
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Fig.2 Image degradation model based on motion blur
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Fig.3 Methodology of super-resolution restoration
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