Wk oM e TR Vol. 23 No.9
2015 4F 9 A Optics and Precision Engineering Sept. 2015

ETBEFIREMELERANNSIRITGITE D A E

CE R R S S o
(LYERFR KALFEEIRE WEFF
PEHFEMEAFRESNEEALHE, EH K& 130033;
2. FEMF K AF, 4L 100049)

FEE PR T A EAH S & 00 WAR TR 4 BE UG R o 8 S0 4R 00 25 451 1 AR A5 6] — 3 S A L 67 AR DT AR B 1 & vt
G AE R I A 2 Rl A PEIE SR 5 BT 0 A% 50 10 )R R 2 M ik A (LILED S 451 5% ] 8 43 B 58 0 b TR A S8 I ke A L R )
TG RG HE A S 3 T — A T A % 2 8 LLE 8005 SR AT 09 LLE AUE 1158 77 15 4K 45 1F 40
{8, R XS 01 da Ak T PR GE B 24> LLE PR E R m 4l 5 15 B, (T E LIS R R B R EH N EGME
ML e 48 LLE B84y B4R T 0. 8 dB. s T[4 T 75 %0, M3 LM EM EGQ AN FREEE . 5HE
iR L JHHE 2 R S 5230 6 38 T A SCE TR BT 4R A5 3 A UG I 15 Wk LU R0 A5 0 A A 1R 4R &1, R UIA UL RE 3R
A5t JOT S A1 12 A3 FE R I EAG IR

X £ HEBIAAEDEARE; BFIT;AFEREENINEHELR

FE 4 %S TP73;TP391 X HRERIRED : A doi: 10. 3788/0OPE. 20152309. 2677

Super-resolution imaging of multi-frame sub-pixel images
based on self-learning LLE

MU Shao-shuo'** , ZHANG Ye', JIA Ping'

(1. Key Laboratory of Airborne Optical Imaging and Measurement, Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China)

% Corresponding author, E-mail ; hitshaoshuo mu@163. com

Abstract: A super-resolution technology of combining hardware and software was researched. Firstly,
the detector scanning was used to obtain multiple images with the same scene produced by different
motion parameters and they were chosen to be training sets and input images. In consideration of that
traditional Local Linear Embedding (LLLLE) super-resolution technology is over-relying on external
training images and is inconvenient for processing image directly, a improved self-learning algorithm
based on the LLE was proposed. The new LLE weight calculation method was proposed to obtain
initial estimation of HR image. Meanwhile, self-learning LLLLE algorithm was used to recover lost
high-frequency information of initial estimation and to obtain the final estimation. Simulation results

show that the Peak Signal to Noise Radio(PSNR) of the reconstructed image by proposed algorithm
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improves 0. 8 dB and operation time shortens by 75% as compared with those of conventional LLE

method, respectively. Moreover, in the real scene experiment of micro-displacement platform, the

Signal to Noise Radio (SNR) and information entropy of the reconstructed image by proposed

algorithm have also greatly improved as compared with those of other algorithms. The algorithm

provides high quality reconstruction image and improves the resolution of the captured image.
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