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Evolution and learning are two fundamental forms
of adaptation. There has been a strong interest in re-
cent years in exploring these two forms of adaptation
and their roles and interactions in adaptive systems.
The four papers included in this special issue study
various aspects of simulated evolution and learning.
They demonstrate that simulated evolution and learn-
ing can be applied to a wide range of problems, from
game-playing to algorithm self-adaptation and from
timetabling to numerical optimisation.

The four papers in this special issue originated
from the Second Asia-Pacific Conference on Simulated
Evolution and Learning (SEAL’98) held in Canberra,
Australia, on 24-27 November 1998. They have been
substantially extended and revised after the conference.
All extended papers have been independently reviewed
again.

Evolutionary optimization is one of the most active
research areas in simulated evolution. Its attractiveness
lies in its ability in dealing with complex, nondifferen-
tiable (or even discontinuous) and multimodal func-
tions. A key feature of evolutionary algorithms for op-
timization is self-adaptation. Two papers in this special
issue investigate self-adaptation and propose improved
self-adaptation schemes.

The paper by Ohkura et al. describes a new extension
to evolution strategies (ES) for numerical global opti-
mization. A robust ES algorithm is proposed to deal
with the lower bound problem first identified by Liang
et al. [1]. The new algorithm uses redundant neutral
strategy parameters and new mutation mechanisms to
improve self-adaptation.

The paper by Liang et al. analyses in detail how
self-adaptation may fail in evolutionary algorithms and
thus hinder the progress of evolutionary search. Two
methods for self-adapting strategy parameters are pro-
posed and tested experimentally. Both show good per-
formance on a set of numerical optimization bench-
mark functions.

It is common wisdom that no algorithm is best
for all possible problems [2]. Every algorithm has its
own strength and weakness. Combining different tech-
niques can often lead to a more effective algorithm
for certain class of problems. Papers by Reiser and
Riddle and by Burke et al. have showed exactly this
point. Both have found that hybrid algorithms per-
formed better than any individual algorithms.

The paper by Reiser and Riddle presents a novel
approach to the combination of inductive logic pro-
gramming and evolutionary algorithms. Two problems
have been used as examples to show the effective-
ness of this approach, including a real world problem
in natural language processing. The experimental re-
sults show that the proposed approach performed sig-
nificantly better than the conventional inductive logic
programming approach when data is plentiful and
noisy.

The paper by Burke et al. describes a number
of heuristic algorithms, including evolutionary algo-
rithms, that were applied to the nurse rostering prob-
lem. It is found that a hybrid algorithm that combines
some of the best features of two or more heuristic al-
gorithms tends to give better results than any single
algorithms.



152 Yao and McKay

This special issue is the result of joint effort of
all authors, reviewers and the journal editor-in-chief,
Dr Moonis Ali. We would like to take this opportunity
to thank all of them.

References

1. K.-H. Liang, X. Yao, Y. Liu, C. Newton, and D. Hoffman,
“An experimental investigation of self-adaptation in evolutionary

programming,” in Evolutionary Programming VII: Proc. of the
7th Annual Conference on Evolutionary Programming, edited by
V. W. Porto, N. Saravanan, D. Waagen, and A. E. Eiben, vol. 1447
of Lecture Notes in Computer Science, pp. 755-764, Springer-
Verlag: Berlin, 1998.

. D.H. Wolpert and W.G. Macready, “No free lunch theorems for

optimization,” IEEE Transactions on Evolutionary Computation,
vol. 1, no. 1, pp. 67-82, 1997.



