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Region Based Contrast-to—Noise Ratio Enhancement for Medical Images

(Young-Chul Song - Doo-Hyun Choi)

Abstract - The modified Wiener filtering method is proposed for effective noise suppression in edge region of images
corrupted by additive white gaussian noise. Although the pixels classified as a edge region in the conventional Wiener
filter have lots of noise components, the conventional Wiener filter cannot remove noise effectively due to the preserving
of edges. To reduce noise well in edge region, we modify filter coefficients of the conventional Wiener filter. The
modified filter coefficients increase in noise suppression effect in edge region, while they preserve edges for strong edge
region. From simulation (256x256 size, 256 graylevel images) filtered images by the proposed method show much
improved subjective image quality with higher peak signal-to-noise ratio compared to those by the conventional Wiener

filtering.
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Fig. 1 Designed phantoms that include pixels with plain
component and 24 dB noise images with additive
white Gaussian noise(128x128 matrix with 8-bit gray
levels): (a) original imagel(left) and noise imagelright)
for the phantom |, (b} original image(left) and noise
image(right) for the phantom I
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(b)

o Fatn g i

ig. .2 Designed phantoms that include pixels with edge
component and 24 dB noise images with additive
white Gaussian noise(256x256 matrix with 8-bit gray
levels): (a) original imagefleft) and noise imagelright)
for the phantom Ill, (b) original image(left) and noise
imagel(right) for the phantom IV
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Fig. 3 Classifying noise images in Fig. 1 as a plain region
and an edge region. The black parts stand for plain
region and the white parts stand for edge region. (a)
The phantom I, (b) The phantom I
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22. THE 9 "Hg W 1 (Modified Wiener Filter
Method 1I: MWFM 1I)
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Fig. 5 Sixteen templates defined to properly remove the
noises of edge region
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Fig. 6 Filtered images for phantom images in Figs. 1. (a),
(c) are filtered using the CWF and (b), (d) are filtered
using the MWFM I.

121



BABRF AN S30% 2% 20045 2R

E: 1 MWFM 128 Al835lo &
Hiofl s Al S
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Table 3 PSNR's for images filtered using the MWFM | and
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Fig. 7 Filtered images for phantom images in Figs. 2. (a),
(c) are filtered using the CWF and (b), (d) are filtered
using the MWFM II. The error images are amplified

by a factor of ten
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E Aah () MWFM ol 23] ZeglE
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MWFM [+MWFM lloll 2|8 ZE{&lEl ok oy &
=2 108 SEFSHct

Fitered MR knee images. (a) original image, (b)
Filtered image using the CWF, (c) Filtered image
using the MWFM |, (d) Filtered image using the
MWFM I, (e) Filtered image using the MWFM
I+MWFM 1Il. The error images are amplified by a
factor of ten
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Fig. 8 (Continued)
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Table 4 PSNR's for images filtered using the MWFM |l and
CWF

g4 AYII BV
g= @ ©
BEY A 24 dB|28dB |24 dB |28 dB
CWF 28.7 32.7 271 310
MWFM II 302 | 339 | 293 | 334
E 5 chyst wsoidel MR £23 MR &0 & atol
et Hoj W olaigol WIl=EUch WY FHe

o] Hiptoll M B2{stx| PUcCt
Table 5 The absolute mean errors for MR knee and MR

header for wvarious methods are evaluated. (d)
Background noise is not considered in this a2 9 HealsE MR S gAMS. (@) YA (b) CWFl
calculation olal "Heal®l a4k (o) MWFM ol oJ3) ZEals
ER L - _ Aab (d) MWFEM il 2lall EHelgE 4 (e
! %;iﬁ—\‘f— TE 2 _dm i MWFM +MWFM l1ofl 2lsi EHe{glE g4k olg o

g 23 S I sse 108 SEsict
. - c e Fig. 9 Filtered MR header images: (a) original image, (b,
CWF 209 47 25.0 68 Filtered image using the CWF, (c) Filtered image
MWFM 1 247 | 52 | 285 | 99 using the MWFM |, (d) Filtered image using the
MWFM II 30.0 288 30.6 29.2 MWFM I, (e) Filteredmage using the MWFN
MWFM I+MWFM I | 331 382 | 332 | 393 +MWFM Il. The error images are amplified by &

factor of ten
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