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SUMMARY

A total of 12 papers in the area of mathematical methods and computational techniques for biomedical
imaging and image analysis are presented in this special issue. Copyright © 2009 John Wiley & Sons,
Ltd.
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Recent advances in biomedical/molecular imaging have greatly improved diagnosis, therapy and
discovery in both clinical and pre-clinical milieu. While traditional tomographic and image process-
ing methods have become increasingly sophisticated, the emerging new modalities play promising
roles in anatomical, functional, cellular and molecular imaging. Image registration, segmentation
and characterization are still challenging issues in developing computer-aided expert systems.
Mathematical and computational techniques have been instrumental in these developments.

This special issue consists of 12 papers. The paper by Guo et al. [1] deals with image registration,
a well-known topic in image analysis. Alexander ef al. [2] present a new texture-based approach
for tissue characterization with high-resolution CT scans. Gloger et al. [3] propose a level set-
based segmentation method for analyzing MR Images. Wang and Han [4] discuss the solution
of diffuse optical tomography with a connection to bioluminescence tomography. The paper by
Sun et al. [5] demonstrates the performance of an adjoint method for diffuse optical tomography.
A high-order finite element method is proposed by Hou et al. [6] for the forward analysis of
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bioluminescence tomography. Shi et al. [7] consider a multi-grid finite element approach for
bioluminescence tomography. Yu et al. [8] present an exact and stable region of interest (ROI)
reconstruction approach for single photon emission computed tomography (SPECT) from uniformly
attenuated local projections. Dehghani ez al. [9] design an algorithm for modeling and reconstruction
of near-infrared optical tomography. The paper by Podshivalov et al. [10] offers a 2D micro-scale
finite element method for computerized bone diagnosis. Lu and Chatziioannou [11] simulate the
photon migration with a parallel adaptive finite element method. Finally, Qu and Jiang [12] examine
the Landweber scheme for solving compact operator equations and their biomedical applications.

We wish to express our gratitude to the Editor-in-Chief Professor Roland W. Lewis and Editor
Professor Perumal Nithiarasu for allowing us to produce this special issue. We also thank all the
authors for contributing their original papers and all the reviewers for their dedicated work that
has substantially refined the quality of the papers in this special issue.
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