W32k 11 it "

2009 4F 11 A

Pl

CHINESE JOURNAL OF COMPUTERS

2L
F

i1

Vol. 32 No. 11
Nov. 2009

ETRE&MHRENEGRER

=
¥ o FIA

GEERZANLR b

/e

100084)

B E AANEBGRERRERZEEEG NI BAT G Sl 1 58 BR B R P AR 3l o ik ) W AOR.
R 32X 2875k L F S0 P A5 U 2 5 BT 45 2040 1 SR 2K L A% SR o O B AT 45 4001 ) TR R T 2 TR A
BB 250 J5 1% 0BT 7 i AN B R 0 BT UG R B AT B AR LY T T 0 AR R X 23 R A 5 5 e
P SCH T GE v 2 23 1 Jr i 0 AR DX AT SR 28 R 45 2 R 280y - LA R A o 5 5 20 B S 2 IR4R L i X
20 B PR G G 1Y 25 R AR

KR EREBR; AMOUE RS
HREESES TP391

LR
DOI 5 10.3724/SP. J. 1016. 2009. 02260

Hybrid Linear Model Based Image Denoising

CAO Yang LUO Yu-Pin YANG Shi-Yuan

(Department of Automation , Tsinghua University, Beijing 100084)

Abstract  Most of previous image denoising method assume image signal is piecewise smooth.
They suppress oscillating patterns in the image to denoise. This kind of method remove high-fre-
quency signal from texture image. This paper proposes a hybrid linear model based image denois-
ing method in order to preserve texture signal. The new method doesn’t use piecewise smooth-
ness assumption. Supposing image signal is self-similar while noise is not. Statistical learning al-
gorithm is used to cluster the image regions and extract the principle component. The principle

component is used as the image signal to form the denoised image, so as to preserve most detail

signal of texture image.
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Background

Most of previous image denoising methods assume image
signal is piecewise smooth. This kind of method remove
high-frequency signal from texture image. Some recent re-
searches utilize self-similarity of image. These methods sup-
pose that regions of one image are similar. They try to search
for similar regions and from which extract underlying image
patterns. Using the patterns, denoised image can be recon-

structed. In general, smooth region and edge region can be
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seen as two kinds of patterns. Smooth based method can only
deal with these kinds of image regions. Self-similarity based
method can deal with all kinds of image regions.

In this paper, a new self-similarity based method is pro-
posed. New method supposes all image regions have only a
few image patterns and every pattern form a subspace in the
data space. Since noise is not limited in subspace, it can be

canceled by project the noisy data onto the subspaces.



