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Biomedical science and engineering is an interdisciplinary
research field, which combines the advanced technologies
and problem solving skills with medical and biological
science. Since the biomedical solutions generally have large
variations and complexity, it is difficult to use a simple
way or a classical approach to find the solutions. Compu-
tation intelligence techniques such as neural networks and
evolutionary algorithms are nature-inspired computational
approaches to address complex problems of the real world.
Recently, computational intelligence is playing an impor-
tant role in biomedical research fields, such as computer-
aided diagnostics (CAD), computer-aided surgery (CAS),
computational anatomy, and bioinformatics. Approaches
based on computational intelligence have been shown to be
advantageous compared to classical approaches.

This special issue focuses on major trend and new
techniques in computational intelligence and their use in
biomedical science and engineering. We received 15 sub-
missions. Each paper was reviewed by two external referees.
We finally accepted 8 papers for our special issue. The area
of interest of the accepted papers covers a broad spectrum
of computational intelligence techniques with application to
biomedical science and engineering.

H. Jiang at al. proposed an optimized medical image
compression algorithm based on wavelet transform and
improved vector quantization, which can maintain the
diagnostic-related information of the medical image at a high
compression ratio.

P. Zhang et al. proposed a composite match index
(CMI) method for the integration of different feature-point
matching approaches in order to improve the robustness

of the matching result. The proposed method has also
been applied to interior deformation field measurement of
complex human tissues from three-dimensional magnetic
resonance (MR) volumetric images.

C.-L. Lin et al. proposed a hybrid particle swarm
optimization (HPSO) for robust medical image registra-
tion, which includes two concepts of genetic algorithms—
subpopulation and crossover.

H. Ikeno et al. developed a scheme and tools to construct
a standard moth brain for neural network simulations.
Morphological models of neurons are reconstructed from
confocal image data of neurons.

Y. Nishitani et al. detected a significantly greater number
of Rev. M3 patterns from the time series stimulated spike
response than from the random series (interval shuffle) data
in neuronal networks formed on MEAs. These results show
the possibility of assembling LFSR circuits or its equivalent
ones in a neuronal network.

S. M. Rabiee and H. Baseri developed three different
adaptive neurofuzzy inference systems (ANFISs) for estima-
tion of the setting properties of calcium phosphate bone
cement. Despite the relatively small amount of data (25
conditions), the proposed method gave satisfying results.

S. Tamura et al. proposed automutual information-(AM-
I) based randomizing method of bin width and location
instead of conventional fixed bin setting for analyzing neuron
spike trains. In his second paper, they also proposed a model
of human society where roles are divided to each person to
obtain high performance as a whole, and as a result people
play to train their hidden abilities.
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Although the above papers do not make a complete
coverage of the computational intelligence in biomedical
science and engineering, it provides a flavor of what are the
important issues and the benefits of applying computational
intelligence to biomedical science and engineering. We
would like to thank the authors for submitting their papers
to the special issue as well as the reviewers for providing their
expertise and making valuable comments.
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