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Abstract

Noise in biomedical X-ray image degrades the quality so that it might causes to decrease the accuracy of diagnosis.
Especially the noise reduction techniques is quite essential for low—-dose biomedical X-ray images obtained from low
radiation power in order to protect patients, because their noise level is usually high to well discriminate objects. This
paper proposes an efficient method to remove the noise in low-dose X-ray images while preserving the edges with
diverse resolutions. In the proposed method, a noisy image is at first decomposed into several images with different
resolutions in pyramidal representation, then the stable map of edge confidence is obtained from each of analyzed
image using a fuzzy logic-based edge detector. This map is used to adaptively determine the parameter for guided
filters, which eliminate the noise while preserving edges in the corresponding image. The filtered images in the
pyramid are extended and synthesized into a resulted image using interpolation technique. The superiority of proposed
method compared to the median, bilateral, and guided filters has been experimentally shown in terms of noise removal
and edge preserving properties.

Key words : Noise Reduction Techniques, Pyramidal Representation, Edge Detector, Guided Filters, Interpolation
Technique
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Fig. 1. The proposed fuzzy logic—-based
noise reduction using multi-resolution.
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Table 3. Result of MSR and CNR

DROI 1 DROI 2
Filter MSR CNR MSR CNR
Original 0.59 1.66 1.51 5.38
Median 0.60 1.83 2.31 9.94
Proposed 0.82 2.13 3.52 12.35
Guided 0.76 1.98 3.21 10.32
Bilateral 0.73 1.94 2.95 9.58
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Filter MTF Result

Original 49 Ip/mm
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