Vol. 44 No. SIG 9(CVIM 7) goooooooooooboooOoooboOoOoDbOOObOOoooo July 2003

oboguobboubooobogoouibon

Ot oooooooooooff

00000000000000000000000000000000000000000 Vector
Quantization: VQOOOODODOO0O0O000000000000000000000000000
000000000000000000000000000000000000000000000
0000000 VQOOODOOOOO0O0O0O00000000000000000000000000
000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000
00000000000000000000000000000000000 VQOOODOO0O000
000000VQOODDOD0O(1)0000()0000000000000000(3) VQ-NN
000000000000000000000000000000000000000000000
000000000000 0000000000000000000000

A VQ-based Image Restoration Algorithm

Ryo NAKAGAKIt and AGGELOS K. KATSAGGELOS!

In this paper we develop a novel VQ-based image restoration algorithm. In this algorithm,
the restoration function is encoded in a form of VQ codebooks using prototype images (pair of
original images and the corresponding degraded ones), and given degraded images are restored
using the VQ codebooks. Under the assumption of the degradation system having low-pass
blur function and additive noise, the mapping between low frequency component of degraded
images and high frequency component of original ones are stored in the VQ codebooks. To
make the restoration process computationally efficient, (1) multiple codebooks selection, (2)
the Principal Component Analysis and (3) VQ-NN approaches are utilized. Simulation results
are presented to demonstrate the effectiveness of the proposed algorithm.
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Fig.1 Graphical representation of the proposed
restoration algorithm.
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Fig.2 Graphical representation of the proposed restora-
tion algorithm with compressed multiple codebooks.
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Fig.3 (a) Original image, (b) Degraded image (BSNR=
20 [dB]), (c) Restored image using uncompressed
codebook (ISNR=3.15 [dB]), (d) Restored image us-
ing compressed codebook (ISNR=2.65 [dB]).
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Fig.4 Prototype images (Original images).

01 00000000 ooOoooooo
Table 1 The effect of codebook compression.
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Fig.5 (a) Original image, (b) Degraded image (BSNR=20 [dB]), (c) Degraded
image (BSNR=10 [dB]), (d) Restored image of (b) by proposed algo-
rithm (ISNR=2.91[dB]), (e) Restored image of (c) by proposed al-
gorithm (ISNR=3.06 [dB]), (f) Restored image of (b) by CLS algo-
rithm (ISNR=2.46 [dB]), (g) Restored image of (¢) by CLS algorithm

(ISNR=0.87 [dB]).
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Fig.6 Prototype images (Original images).
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Fig.7 (a) Degraded image (Gaussian with o2 equal to 2.5,

BSNR=20 [dB], (b) Restored image by proposed al-
gorithm, (c) Prototype images (Original images).
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