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Abstract: Image super-resolution reconstruction technique and its application are introduced in this paper. Image super
resolution technology process is to obtain more additional information than single image, and then with specific algo-
rithm, the additional information is put into the original image to obtain an image with high quality and high definition.
Super-resolution reconstruction includes two kinds of technology: reconstruction-based technology and learning-based
technology. The reconstruction-based technology is estimating a high-resolution image from inputting images according
to specific degradation model. Learning-based technology is supplying inputting images with prior knowledge from
training examples. This paper introduces some major agorithms of reconstruction-based technology and learning-based
technology in detail. As people are getting higher and higher requirement for the resolution of the digital image, image
super resolution technology is applied more widely in many fields, such as military, medicine, bank, exploration, etc.
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Figure 1. Degradation model of super-resolution reconstruction

E 1 BoMEEEANREER

A H AR g, = DB H, M, f +n, fifiik, H
H, g WS BIRR D PRREIR: f ONEIRE R
BB n 73 (BN IR 75 s H o AR RSB HERE 5
M B D 7N EAS . 62 BORIAT R KA ) e
PrE W

B FATE R go Bo Mo nGEFHERAF, L3l
A LA A g = HE + n, o H glifoNB R
B AR N AN R R T BRIB A B 2 22 5, (H
Fe B AR — A

21 ETRAREHZRMET(MAP) KBS #
BEE5E

xR AR = o e T IR AEE AN R, &
T T — R T K5 ARG TH(MAPREZE R (1,
I 22 it 71 B ) v 4y 2R BV B A s 2R
s P AL B s E T, e R
) R MR GET . E DA DU e R
WIENHER AR, MAP b+ 553 b (s — 2o
— R L2 iR 25 V55, Elad 250} L1 YEEGHAT T WT9T,
WO LLVEHUE 2 T X AR 2 Fr e it B AR 2R e,
L2 VO S T oR-PIME, T L1 A E e
Btk o X IE4ETR, Michael K. Ng 25 H] TV (tolal
variation) 1E AL TEAY Laplacian 1E LI, A A% IE
VU 5 A B LA e v I R AR R R U e 80
5 8. Xuelong Li %551 N7 —FhR: T80 B — b0
MEMMEI, SO T H8R . MAP AT R FIZH
R, AT RAOME PR

22. &F P-M B S HEGREESZ
73 B EL AR B U R A A S A PR,

Copyright © 2013 Hanspub



PG 70 % B A R S L7

X F AR, SEEEE R T s sh iR,
WM. (B2, B PE N A R
—RARK, BRI AR ) B0 T Ay
HE, Farsu &2 —HMHET Perona-Malik(P-M)# #
{175 kR 0 R B L 59 . Guot ™M &R A% ST
BT T NG, AT T Ip YuBUR AR L P-M
PHURFF QG SR RIA G s 2, BRI S, )
TNT G AR AIE H5 38 00400 1) AR I o R 0 11 7 4
W, fefa s T AR AT AR AR . SRS R
BH, 3Rl ¥k (R UG A £ e L (PSNIR) T 2442 5 T 0.85
dB, KGR T it

2.3, EFIVEERR D /RA RN FSIE &R
BOMEREREE

S /NI T IR AT SRR (1 R 7 0 ) A
BUFHAG ARG, 3R I — P2 TN B B IR AT R
PR P B PR 0 43 e e SV /N R B
BATGE R, I8 AN RS /N R Bz TR B
IRAIRM SR, AT oG IE a5 S, sk
RS B AL VA DU LB, RN HMT Ay
BIGSIRARIF S ) B R ER, AEn
EM SR ASEHERE Sk i S B S AT AL T B
i E R ORAT B 1 A

24. BT HRAERHNAE

SR (POCS)HE 73 i U5 1 AR &5 B ey Ak Al
K= HER BB R e IR RR AL AL R PR 1) T £,
XTI a6 BB EEIR  4 ( S AT PR SRS HE 0 B R
S5 B IR RE R IX (046 . POCS ST
FeE E A TR AR 47T . Chuangbal Xiao 451
RENS R ERR B BRI G SRR BAT IS 5, A
RO BR TSRS N . POCS 84 i U7 i —
fEon e HE A B R A EER, ORI HE R Z2 2 5l T RE
(SRR B, BRI E TR TS HE R 22 48 B B R TR
POCS 751k B A B2 o

3. ETEIJNERB IR BT %

BT MBS R BEERANEARALT
FRAR 0 7% 2 BB 5 0T 2 1) v 7 0 2 P A 2 T ) ik
PR AR, O HREGIBRLT, 5T
ok A M. mE 2 fis.

Copyright © 2013 Hanspub

LSRR TY LTI

U U

Bt P o 7Y £ T MAP
HEZE A, RAG B A = o
Wi E1G

Figure 2. Forecasting process of learning-based on technology
2. ETFEINBIHERRANTRNILE

31 ETREFINBISBEERR

TAT 5 21— PR Lot ) B 0 o e LAY
JUA AR B SRR, 4 SR RHA R A 2K
&, o R R RO e R R RS M, R
TR 2S5 AL T R B AE AR 4 23 A b SR RO . TR 20
FE SCR AR A PR B GR E s R ER 55
KGR BB R R, A, RN A
0T DA 735 D R A1 4 22 1) i 1 00 A o 4 22 [A) o B
WA, AT DR 7 R VR 2 2 i
R, B A AR AE o e 4R 40, i 8 DU A e 4 ]
e, 2T AT AR IR 2% 51 4 RB AR 75 V5 A
R 73 i

32. EFMNFENH(CARBIRERA

ZEEFIA ICA sy #E el 2R R P4 H
MATArE, FE ICA REGHTERAG IS, X Fehe
PR PG, 46 R IR Tk H ICA &
., AT ICA AR AT 2 7 R B T el ot
I R 8 5 4 5K =0 B AR 3E AT R b Ak B AT 3 B
BUR o 1 EEAE SN K88 43 9% 3 2 1) [ ) o] DA PR FE
NGRS RIRAE, HXPEl, #ih. ZRE5%FREA—
EMEENE, BEBESERAT AR, A3
PHRZCR,

4. BoPEBREEZRANER

Hor BB AE NS BIEAE, 453 JEmT Ll e
%, WBRK YR, 5E20REERZ, AN
FRRASA HNE SRk, Rk 2 PR R
MR IEAEARIE GG, R S, R e s
SRR+ LN o

1) EEERFTHINH: EREFHEIREK

27



PG 70 % B A R S L7

B&R, hT2 BIR 5 & R 80 PER IR
i, AR BESRAIE I BEAR e ) A, et R P e o
PR E A ROR, FEA AR TR R IRI R S8 T 5
T, WSEEE T ARG HREEGOUN . A%
G, PR B EE AR BAER RN, B
73 W BR B BOR AT DM il I LS AR Bk, B
S L R IR A F AR IR AT A AR SR B R
(17

2) fEER & ARG (W CT MRI AT AR
SEVEONLF s T DAR B 23 HE R B EAROR SR B R
B, ORAE B R EEAT AT ARG, AEBE SR I AR A
i 3 R AT AR AR I 5 R R AR L
BRI OL: PR RA S AR AL RN BbL
B TR e KA R BAG BOR R R, AT
IEASRENS SR 2 B ZOR IS T R . TR
G BARRREIRHLEE, 0 R R R EOR W] LAAE
AR A A

3) ERAT. IEFEMI TN L2 M R g b
e BAREREURA)E, A RIS AT B 7
REHE, REEGEFEHDSE PR, NN EFR
A B4R A Y e R

4) FE BT P R TR R8N AU A B -
HERBHIE LR AR N TR ek IR, st
REEEMEHEAT — RAIROREEE, o] DR R A 15
o Bilhn: LRSI A XA BEEE ) DL S K
BRI AT AR SRS B o (HR BT A R BRI R
i, R A 73 HE 3 R 1 BRI 1 R E (L RORS FE o

I FF B4 20 B A B R AR I e PG 0EAT B 2, M
T4 726 T 5 7 ) U e (20,
5. &g

ZiEpTid, GBS HEE R T E ) T
S HEROR AN T2 ST 7 WK o BERS P
BR, AARPEE, RBEEEAAS AR, £
SE bR I A AT DA A2 AN RIS 75K - B 1S 2 AR
fIER, B RIUBIENE B RER, AT L
. BRI PR, v BRINE S AREM
%, MTE e 2 NTHE B IFR K. B0 G
PERBARIE 2 F i FE e NI A, EEE D P
REFFRIRCIRHE IR -

28

6. B

AT SCREAL S AR RE AT 2 1 R A H A B
S R 2 A B SRR, IR AT B0 RS
AL MR FE i, AE SRS BIS . IR, X
AR SRR A S R ER B SCEREL &
TOBBRI T #, FORWE

£EHk (References)

[1] S M. Mansfield, W. R. Studenmund, G. S. Kino, et a. High-
numerical-aperture lens system for optical storage. Optics Let-
ters, 1993, 18(4): 305-307.

[2] C.J R. Sheppard, Z. S. Hegedus. Axiabehavior of pupil-plane
filters. Journal of the Optical Society of America, 1988, 5(5):
643-647.

[3] W. J Kozlovshy, A. G Dewey, A. Jduliana, et a. Optica re-
cording in the blue using a frequency-doubled diode laser. SPIE
Proceedings, 1992, 1316: 410-415.

[4] F Rousseau. A non-local approach for image super-resolution
using intermodality priors. Medical Image Analysis, 2010, 14(4):
594-605.

[5] J S. Wei. On the dynamic readout characteristic of nonlinear
super-resolution optical storage. Optics Communications, 2013,
291: 143-149.

[6] T. Sandstrom. Printing sub-100nm random-logic patterns using
binary mask and synthetic-aperture lithography (SAL). SPIE
Proceedings, 1998, 3334: 590-596.

[71  W.--Q. Zhao, Z.-D. Feng and L.-R. Qiu. A shaped annular beam
tri-heterodyne confocal microscope with good anti-environmental
interference capability. Chinese Physics, 2007, 16(6): 1624-1631.

[8] T. Bauer. Super-resolution imaging: The use case of optica
astronomy. Proceedings of the IADIS International Conference
Computer Graphics, Visualization, Computer Vision and Image
Processing, Rome, 2011: 49-59.

[91  H1E, #WEM, Kk HFEGE> P EEBORGA. iF
HAHLELE, 2009, 36(2): 8-12.

[10] R. R. Schulz, R. L. Stevenson. A Bayesian approach to image
expansion for improved definition. IEEE Transactions on Image
Processing, 1994, 3(3): 233-242.

[11] #R#E, EIEM, Hde. —MET P-M §EEGE2 G
EATTE. JEHTEDE, 2010, 21(2): 289-292.

[12] JAcEE, FPR. FET/NBAR HMT AL 7 1) BG4 2 1
L. TFEALSHEAR, 2009, 26(8): 3134-3136.

[13] C. B. Xiao, J. Yu and K. N. Su. Gibbs artifact reduction for
POCS super-resolution image reconstruction. Frontiers of Com-
puter Sciencein China, 2008, 2(1): 87-93.

[14] J. Liu, J. P. Qiao. Learning-based super-resol ution reconstruction.
CAAI Transactions on Intelligent Systems, 2009, 4(3): 199-207.

[15] EF75, BHIEGE, RaRSF. BT AT 2 S A0EL L i A
>R E ] B L LR (H R EER), 2012,
40(4): 8-15.

[16] FREEFE. TS BT R > PR ORI
HHLTHE, 2011, 37(3): 180-182

[17] BTE, J7 KM, MiEl%E. —MARSR& LR TR A TT Al 7
HET L), e aER TR 2543k, 2000, 24(4): 289-295.

[18] FOGHE, FhER, BRK. S BRI R 5 1
FU[J). HA TR S5 H R, 2010, 6(21): 5937-5939.

[19] XUSCHE, RoLpE. AR EHMER B SR ER). tHENLEHE S
A, 2000, 10: 25-30.

[20] 5o, VR, BREEAR. =R E-F & T sHEN &0
st NS S =S PR R OV R AR E 2 ST E s 8
2005, 24(1): 39-44.

Copyright © 2013 Hanspub



