=

[s]
(blurje] 24 = Yol o2 F 4 59 Py
o

g
2
=
2
[a ¥
&,
g
3]
w2
3
L
=
ﬂ’
i
rir
[ot
o 7
r {
ox
2 oM
K3
e
Ol
ol
o2
ox
o
jaich e
o
ol
ok
ir
to,
2

20094 58 TX5E ==X X 46  SP H M 3 =

=& 2009-46SP-3-13

A9 B&E T3 vdE ] 7|6k JA 29 7|9

( Nonlinear Extrapolation Based Image Restoration Using Region
Classification )
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Abstract

In this paper, we propose a locally adaptive image restoration method based on nonlinear extrapolation in frequency
domain. In general, the conventional method causes ringing artifacts on the object boundary. To solve this problem, we
introduce an improved restoration method which considers textures of an image block. In the proposed method, a blurred
image is divided into several blocks, and each block is classified into three groups; simple, one edge, and complex blocks
according to the contained texture. Depending on the classification result, adaptive nonlinear extrapolation is applied to
each block in a blurred image. Experimental results show that the proposed algorithm can achieve higher quality image in
both subjective and objective views as compared with the conventional method.
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Fig. 4. Example of edge detection. (a) Original image.

(b) Sobel edge detection.
{c) Canny edge detection.
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Fig. 5. Example of edge detection on block boundaries.
(a) No detection. (b) One detected point.
(c) Two detected points. (d) four detected points.
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Table 1. Comparison of ISNR and SNR performance between the conventional and proposed methods (dB).

Carnerarmon Lera Airplane Boat
ISNR SNR ISNR SNR ISNR SNR ISNR SNR
AXE wh27) 294 26.01 3.37 29.29 505 36.44 3.04 30.9%
Greenspan®] 719 3.37 2644 3.7 29.69 5.7 37.08 3.38 31.29
Aete 719 362 2678 3.93 29.84 581 37.20 355 3146
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Fig. 7. Comparison of frequency components between the biurred and restored images. (a) Original
image. (b) Blurred image. (c) Restored image.
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Aiplane. , , (@) The biurred image.
{a) The blurred image. (b) The restored image. (6) The restored image.
{c) The enlarged image of (a). (©) The enlarged image of (a),

(@ The enlarged image of (d. (d} The enlarged image of (d.
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