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An Analysis of the Neural Filter Trained to
Improve Quality of Images with Quantum Noise
and Realization of Approximate Filter

KENJI SUzUKI,T IsA0 HORIBAT and NOBORU SUGIETt

In this paper, we propose a new method for analyzing the neural filter (NF) which is trained
to improve the image quality of medical X-ray image sequences with quantum noise. The pro-
posed method can analyze an unknown nonlinear system such as the trained NF by using its
outputs when the input signals for analysis are fed to it. Experimental results demonstrate
that the proposed method can make the characteristics of the nonlinear system clear. More-
over, we realize the approximate filter of it using the results of its analysis. We show that the
approximate filter is a good approximation of it.
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(d) Output image of the trained neural filter
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Fig.3 Analysis method for nonlinear systems such as
a neural filter.
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Fig.4 Output responses of the neural filter to which the input signals for analysis are fed.
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Fig.8 Histogram of gray level in the training region.
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(a) Output image of the neura filter.

(b) Output image of the approximate filter.

Mar. 2000

010 NF (25-20-1)000000000000000
Fig.10 Comparison of image quality between an output image of the neural
filter whose structure is 25-20-1 and that of the approximate filter.
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(a) Output image of the neural filter.
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(b) Output image of the approximate filter.
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Fig.12 Comparison of image quality between an output image of the neural
filter whose structure is 125-20-1 and that of the approximate filter.
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Structure of NF | Image | MAE [%] RMSE [%]

25-20-1 DCR 0.278 0.453

125-20-1 DCR 0.187 0.255
ACA 0.200 0.260

DCR: Double contrast radiograph
ACA: Angiogram of coronary artery
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(c) Output image of the neural filter.
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(d) Output image of the approximate filter.
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Fig.14 Comparison of image quality between an output image of the neural fil-

ter whose structure is 125-20-1 and that of the approximate filter with

non-trained real low-dose X-ray images.
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