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Fractal Coding of Three Dimensional Medical Images with
Perceptually Enhanced Matching

C. B. Ahn, Y. C. Song, and H. S. Shin

A new three dimensional fractal coding is proposed with a perceptually enhanced matching. Since
most of medical images (e.g. computed tomography or magnetic resonance images) have three dimen-
sional characters, searching regions are extended to adjacent slices. For a perceptually enhanced match-
ing, a high frequency boost filter is used for pre-filtering images to be encoded, and a least mean
square error matching is applied to the edge enhanced images rather than the original images. From
simulation with magnetic resonance images(255X 255, 8bits/pixel), reconstructed images by the pro-
posed compression algorithm show much improved subjective image quality with higher peak sig-
nal-to—noise ratio compared to those by existing fractal coding algorithms at compression ratios of
about 10.

Key words : Fractal coding, Perceptually enhanced matching, Image compression, Medical imaging.
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Fig. 1. Reconstructed images by various fractal coding algorithms

(a) Original image. (b) Reconstructed image by the perceptually enhanced matching. (c) Reconstructed image by the extension
of the matching region to adjacent slices. (d) Reconstructed image by the region classification. (e) Reconstructed image by the
proposed algorithm with the perceptually enhanced matching, matching region extension, and the region classification. (f) Recon-
structed image by the conventional fractal coding
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Fig. 2. Zoomed images of Fig. 1 to visualize the effects of perceptually enhanced matching
(a) Original image. (b) Reconstructed image by the perceptually enhanced matching. (¢) Reconstructed image by the extension
of matching region to adjacent slices. (d) Reconstructed image by the region classification. (e) Reconstructed image by the pro-
posed algorithm. (f) Reconstructed image by the conventional fractal coding
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Fig. 3. Error images obtained by the subtraction of the reconstructed images from the original image. For a better
visualization, error signal is amplified by a factor of 3

(a) Error image by the perceptually enhanced matching. (b) Error image by the extension of matching region to adjacent
slices. (c) Error image by the region classification. (d) Error image by the proposed algorithm. (e) Error image by the con-
ventional fractal coding
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