5532 545 6 1) ANY/ ST N = 3 1 Vol. 32, No.6
2013 412 A J. Infrared Millim. Waves December,2013

NEHS 1001 —9014(2013)06 - 0555 — 04 DOI:10.3724/5SP. J. 1010.2013. 00555

ETEHBRMPAKKRNZEREGREDHEE

#EE, B OE, LERFE, ApA
(1. RGP R S =R BT A 2 BT 36100552, b aias ] ©ATa% SR, Jb st 100094
3. RIS RSB TR E, WAL 2RI 430079 ;4. vf R Baad iy A0, dbst 100101)

WEHER TR _NERMERI THLLBERR I RENES. Ak, RET — M ETES R i 8o B EHE
TR R REEIERNLE S NEF RS HRER  ERF NG HEER, LIT AREN &5 B %
WA MR E R H kR R Sparse-Land A AL, I\ % B T3 Z 1t RURBMN A BB 1R MK 1.2 5 T B B 1R A 14K
TRZHRE PR ARENEETGRPRRT AENAEE, XA KSVD HEm 75 KofEd 2454
AR A, B S B RARAR AL AT, SRR AR P R SR AR R R T, SR R R B T A, DL R BN
ABERR R, BRRNREE REAFRENARN G 2 HFEEG LRI T F kA &8, R A LA
5 2 R B PSNR A RMSE $8 47 b3 ¢f T 4% {6 77 7% A Yang #h 77 .

X # HEHREIHR ARETEHRKL

HESES TPI51  XEFRIREG:A

Super-resolution algorithm for Lunar Rover landing image based
on compressed sensing
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Abstract: Because the landing security of ChangE-3 is the most critical requirements during the second stage of ChangE
project, the high-resolution landing image is necessary. The super-resolution reconstruction problem for the single Lunar
Rover landing image was solved using compressed sensing theory. A super-resolution reconstruction algorithm for sparse
representation by using over-complete dictionary was presented. The goal was to reconstruct an original image from its
blurred and down-scaled noisy version. The algorithm assumed a local Sparse-Land model on image patches, serving as
regularization. The images from Apollo project, CE-1, CE-2 and tests of the second stage of ChangE project were ap-
plied to extract patches for building two dictionaries. The K-SVD algorithm was adopted for training the dictionaries.
Through solving optimization problem via Orthogonal Matching Pursuit algorithm, the sparse representation for each low-
resolution landing image patch with respect to A, was obtained. The representation coefficients were applied to A, in order
to generate the corresponding high-resolution landing image patch. At the end of the experiment the high-resolution im-
age which satisfied the reconstruction constraint was obtained by using least squares algorithm. Numerical experiments
for Lunar Rover landing images from the tests of the second stage of ChangE project demonstrated the effectiveness of
the proposed algorithm. Moreover, the proposed algorithm outperforms bicubic interpolation based method and the algo-
rithm via Yang in terms of visual quality, the Peak Signal to Noise Ratio (PSNR) and Root Mean Square Error
(RMSE).
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Fig. 1 The flow chart for the super-resolution image recon-
struction
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Fig.3 Comparison of reconstruction by different algorithms
(a)original image, (b) bicubic interpolation, (c) Yang al-
gorithm,and (d) proposed algorithm

FEPRHEAT I, 2R LA 1 Fk 2.

F1 AREFEEELRK PNSR L&
Table 1 PNSR comparison results by different algorithms
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Table 2 RMSE comparison results by different algorithms
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