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Abstract

In this paper, It propose a new restoration algorithm of high resolution, which is reconstructed to high resolution
image using low resolution image informations. The proposed algorithm is constructed based on super resolution
theory, it is consisted of progressive steps of the integration and construction. It reduced a lot of data-processing
capacity and noise with integration through sub-pixel movement and wavelet basis through a higher resolution. As a
result, it is shown that the main information is maintained and the error rate is improved. Using expansion fuzzy
wavelet B-spline interpolation in stage of construction, it is confirmed that we can achieve smoothing image and good
resolution without blur and block.

Key Words : super resolution, image reconstruction, registration, wavelet basis, B-spline
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Table. 4-1 Compared resolution of test images
PSNR MSE RMSE
TSS | FS | PM TSS | FS | PM | | TSS | FS | PM
image
lmlg 100.909| 98,5743 102.480 | | 0.0023 | 0.0030 | 0.0019 | [0.0479 | 0.0548 | 0.0438
image
o |os8750| 978713 98 1792 | | 0.0052 | 00035 | 00031 | |0.0718 | 00587 | 0:0561
image
o |920364(92:5581 | 931573 | | 0.0064 | 00060 | 00055 | |0.0799 00775 00749
image
o |20579|02.0428) 92,5005 | | 00064 | 00064 | 00060 | | 00799 | 0758 | DOT73
image | .
o |67.4932|685438 | 682775 | | 0.0116 | 00091 | 00097 | | 0.0115 | 00091 00097
image
o [823135(82.4679| 824575 | | 0.0195 | 00192 | 00192 | | 0.1308 | 01385 0.1386
image
07 07648 92.6724| 92.9796 | | 0.0059 | 00059 | 0.0038 | | 0.0766 | 00770 0.0759
image
o [010439(91.1726) 939794 | 0.0072 | 00070 | 0.0051 | |0.0846 | 0.0839 | 0.0714
image
o |02287192:7198) 93.1983 | | 0.0062 | 0.0069 | 00056 | |0.0787 0.0768 | 0.0747
image
[0 | 07273908122 922148 | 0.0074 | 0.0073 | 00062 | | 00861 | 00857 00790

o714, TSS: Three Step search, FS: Full search
method, PM: Proposal methodZ el FolE ALE3}
Atk T 5-1914 9 o] 71& dug &) nlaste] zF F4
U}D‘r -}_{- 05~25 db ]/\Loq @rz\o] o 5o

TT .
MSE: 37 1x10%~2x107% 58S gdaa

il
D

yo, %8
% K

&
=

webA B mgeld Ak nadE B o
€ $USS 29 4 44 AoHE A SEEE
1A S g 7

(o

o

=
ik

z ON
rlo

o
i

I—e

1 1E1 z%al%w% e
7%8}%1.3, BAdA N =
o]-g3lo] AB|A HIb= %

2 AlFH A, PSNRE 0.5~
921 EAV* #ws B3l
e QA s

N

rs
e

rlo
=
o
il
r—lﬂ
M
i
:|:4‘
mﬂ.
ol
2
i
2 o
Ly
Lo,
|
>“£
N
2
o
ot
ok
o
1
E,J 32 N i BN

N
ol
o)
>a
L O

:
o
o:
L >
i)
o
B3
N
¢ 4

>

4 J
1

Hﬁia‘d%ﬂr B3t @4l wle

]
kl
Ao
ot

[1] T. Akgun and Y. Altunbasak, "Super-Resolution
Reconstruction of Hyper spectral Images,”
IEEE Transactions on Image processing, Vol. 14
No. 11, Nov. pp.1860-1875, 2005.

[2] S. Farsiu, M. Dirk, "Fast and Robust Multi-frame
Super Resolution,” IEEE Transactions on image
processing, Vol. 13, No. 10, Oct. 2004.

[31 S. Park, M. Park, and M. Kang, "Super-reso-
lution image reconstruction: A technical over-
view,” IEEE Signal Processing Magazine 20, pp.
21-36, May 2003.

[4] M. Trani and S. Peleg, "Improving resolution by
image registration,” Computer Vision Graphical
Image Processing: Graphical Models and Image

78

pp. 231-239, 1991.

and G. Golub, "A
Image
Image

Processing 53,

[5] N. Nuyen, P. Milanfar,
ComputationallyEfficient Super-resolution
Reconstruction Algorithm,” IEEE Trans.
Processing, Vol. 10, pp. 573-583, Apr. 2001.

6] R. C. Hardie, K. J. Bamard, and E. E.
Armstrong, “Joint MAP  Registration and
High-Resolution Image Estimation Using a
Sequence of Under sampled Images,” IEEE
Trans. Image Processing, Vol. 6, pp. 1621-1633,
Dec. 1997.

[7]1 N. Nguyen, P. Milanfar, and G. Golub, "Efficient
Generalized Cross—Validation with Applications to
Parametric Image Restoration and Resolution
Enhancement,” IEEE Trans. Image Processing,
Vol. 10, pp. 1299-1308, Sep. 2001.

[81 H. He and L. p. kondi, "Choice of threshold of
The Huber-Markov Prior in ‘Map-Based Video
Resolution Enhancement,” CCECE2004-CCGEI,
pp. 801-804, May. 2004.

[9] Hui Cheng, "Temporal registration of video se-
quences,”  Acoustics, Speech, and  Signal
Processing, Proc. Vol. 3, pp:II-489-92, Apr. 2003.

[10] D. F. Rogers, "Procedural elements for computer
graphics,” McGraw-Hill, 1985.

[11]1 R. Crane, "A simplified approach to Image
Processing,” Prentice~Hall, 1997.

[12] P. Thevenaz, T. Blu, and M. Unser, "Image
Interpolation and Resampling,” Handbook of med-
ical imaging, Processing and Analysis, 1L N.
Bankman, Ed., Academic Press, San Diego CA,
U. S. A, pp. 393-420, 2000.

[13] B. A. Barsky, T. D. DeRose,
tinuity of parametric curves:
geometrically continuous splines,”
Graphics and  Application, Vol
Jan. 1990.

[14] Y. Y. Tang, L. H. Yang, and ]J. Liu, and . Ma,
Wavelet Theory and Its Application to pattern

"(GGeometric con-—
constructions  of
IEEE Computer
10, pp. 60-68,

Recognition, Series in  Machine Perception
Artificial  Intelligence. Vol 36, World Scientific
Publishing Co, 2000

[15] R. M. Rao and A. S. Bopardikar, Wavelet
Transform Introduction to Theory and
Applications. Addison-Wesly, An Imprint of
Addison Wesley Long-man, Inc., 1998.

[16] C. S. Burrus, R. A. Gopinath, and H. Guo,
Introduction to wavelet and Wavelet
Transforms : A Primer. Prentice—Hall

International, Inc., 1998
[171 M. Vetterli and J. Kovacevic, Wavelets and
Subband Coding, Prentice Hall, 1995.

[18] Gilbert Strang, Truong Nguyen, Wavelet and
Filter Banks, Wellesley Cambridge Press, 1995.
[19] T. Kong, K. Iinuma, A. Hirano, Y. lijima and T.
Ishiguro, "Motion—compensated interframe coding
for video conferencing,” in Proc. NTC81, pp.



C9.6.1-9.6.5, Dec. 1981.

[20] J. Choe and C. Lee, "Fast Video Registration
Method for Video Quality ssessment,”
LNCSICIAR), sep. 2004.

[21] T. Jeong, “Deinterlacing with Selective Motion
Compensation,” MS thesis, Dept. of
Electrical and Electronic Eng., Yonsei Univ., 2003.

[22] R. Srinivasan and K. Rao. "Predicitive Coding
Based on Efficient Motion
Estimation,” Communication, IEEE Trans. Vol. 33,
pp. 888-896, Aug. 1985.

S PN |

8% 23 8 (Young Hyun Baek)

2002 © YAk (FgAh

20043 - LFREu(FEAAD

20074 A - F WEd AxFEt
LN ]

AT B G A E, HEd, dF4
* 063-850-6883
. neural76@wonkwang.ac.kr

of

o DE AT 2w 2ne

il
e
4

£ M EZ(Sung Ryong Moon)

1982« gl (F A

19864 @ AEHstm(F AL

1993 : AB e n(F A

1994~ @ dFjetn A7 2
AR FeE g

tAE Al

 063-850-6883
© srmoon@wonkwang.ac.kr

79



