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A Study on Fuzzy-logic Based Noise Reduction of

Medical Images using Multi-resolution Technique
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Abstract

In medical image, noise degrades the quality of the image. This affects the accurate diagnosis of the
patient. In particular, the low-dose image has more higher noise than of the high-dose image. Accordingly,
the noise reduction in medical imaging technology has emerged as a very important issue. In this paper,
we propose that a fuzzy-logic based noise reduction of medical images using multi-resolution. First, each
projection image is decomposed into sub-bands. In each sub-band image, we divided the boundary and
non-boundary using zero-crossing detector. This result sometimes has the false boundary made by strong
noise, so we separated true and false edge using local variance. According to fuzzy membership function,
the local variance mapped between 0 and 1. By fuzzy rule-based control and fuzzy operation, we made an
edge confidence map. This edge confidence map for each sub-band images are filtered to control the
degree. Thus, we apply the Weighted Guided Filter on each sub-band images. After all the processes were
finished, we reconstructed the images using interpolation. In this way, we removed noise while preserving
boundary.
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[Fig. 9] High-dose and low-dose images with the results of various filters of low-dose image
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