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Artificial evolution has emerged as a powerful computational
strategy for solving complex problems in the biological
and biomedical sciences. Inspired by biological evolution,
artificial evolution is attractive because it employs stochastic
search algorithms that are inherently parallel. As such, these
novel approaches are ideal for biological and biomedi-
cal problems that are high-dimensional, noisy, and very
complex. The papers that appear in this special issue of
the Journal of Artificial Evolution and Applications were
rigorously peer reviewed and represent a wide range of
different algorithms and application areas. As such, the
papers in this special issue represent both the depth and
breadth of artificial evolution and its potential applications.
Papers in this volume cover a range of artificial evolution
algorithms including, for example, genetic algorithms and
genetic programming. Application areas span multiple dif-
ferent areas including the classification of microarray data,
classification and diagnosis of cancer, multiple sequence
alignment, ecological simulation, population genetics, and
neurological discrimination.

The application of artificial evolution to problems in
medicine is particularly exciting. The use of evolutionary
algorithms such as genetic programming is becoming more
common and the paper “Classification of oncologic data
with genetic programming” by Leonardo Vannesci et al. is
a particularly good example in which the critical fitness
function employed is based on a clinical evaluation, in this
case the area under the receiver operating characteristic
curve and a measure of correctly classified instances. Senhua
Yen and Dipankar Dasgupta describe the development of

a novel algorithm inspired by the immune system in their
paper “Conserved self pattern recognition algorithm with
novel detection strategy applied to breast cancer diagnosis.”
The aim is to aid breast cancer diagnosis by analysing
the cytological characteristics of breast fine needle aspirates
using this novel pattern recognition approach. Although the
methods and algorithms employed are very different, these
papers demonstrate the potential impact of applying artificial
evolution to the whole spectrum of medical applications.

The biological and biomedical sciences may be the ideal
application areas for artificial evolution given the complexity
of the data and the complexity of the processes and patterns
being studied. This special issue provides a sampling of the
state of the art in the field and should provide many novel
ideas for readers to try with their own problem-solving
efforts.
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