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Reduction of Quantum Noise using Adaptive Weighted Median Filter in
Medical Radio—Fluoroscoy Image

FE & |\ s
(Hoo-Min Lee - Moon-Hyon Nam)

Abstract - Digital images are easily corrupted by noise during the data transmission, data capture and data processing.
A technical method of noise analyzing and adaptive filtering for reducing of quantum noise in medical radio-fluoroscopy
images is presented. By adjusting the characteristics of the filter according to local statistics around each pixel of the
image as moving windowing, it is possible to suppress noise sufficiently while preserve edge and other significant
information required in diagnosis. We proposed adaptive weighed median(AWM) filters based on local statistics. We
showed two ways of realizing the AWM filters. One is a simple type of AWM filter, whose weights are given by a
simple non-linear function of three local characteristics. The other is the AWM filter which is constructed by
Homogeneous factor(HF). Homogeneous factor(HF) from the noise models that enables the filter to recognize the local
structures of the image is introduced, and an algorithm for determining the HF fitted to the diagnostic systems with
various inner statistical properties is proposed. We show by the experimented that the performances of proposed method
is superior to these of other filters and models in preserving small details and suppressing the noise at homogeneous
region. The proposed algorithms were implemented by Visual C++ language on a IBM-PC Pentium 550 for testing
purposes and the effects and results of the filter in the various levels of noise and images were proposed by comparing
the values of NMSE(normalized mean square error) with the value of the other existing filtering methods.
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Table 1 Weighting value and filter output

s 2% T
N I Mg (%) g (%)
1 0 1 36 16
0 1 1 11 58
3 0 3 64 13
2 1 3 43 30
1 2 3 17 72
0 3 3 10 88
510 5 83 11
4 1 5 66 18
3 2 5 45 35
213 5 19 76
1 4 5 12 93
015 5 9 100
7 0 7 100 9
AT Sol, « - 4, A=301" =3, A=201T, a=7, A= 0
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Table 2 Type of mean square error

s o e
T =3 a=0 a=2 g& e H
g0 | s=3 | p=1 | "M%
AA | 2011 6227 | 3131 4496 61.42
€% | 15896 | 6227 | 10048 | 107.30 61.42
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(@) Origina! image {b) HF image of a=2.7

(c) HF image of a=4.0 (d) HF image of a=9.0
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Fig. 3 HF image of o3/m by a value
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(a) Result of AWMF by a=2.7

(b) Result of AWMF by a=4.0

(c) Result of AWMF by a=9.0

O34 7Y HT ol e "He2l do)
Fig. 4 Results of AWMF using HF value
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(a) Original image (b) Results of AWMF
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Fig. 5 Results of AWMF other images
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(d) Proposed AWMF
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Fig. 6 Images of mean, median, weighted median and
proposed AWM filtering

(a) Origianl image

H 3 YXEE gakel NMSE
Table 3 NMSE of quantum noise image

Kinds of Filter NMSE
Median (7X7) 0.997217
WMF  (s=5) 0.998762
AWMF (a=2.7) 0.994591
AWMF (a=4.0) 0.999894
AWMF (a=9.0) 0.989899
(b) Median filter
6.8 &
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(c) WM(s=5) filter
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