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We are pleased to present this special issue of the International Journal of Design
Engineering. This special issue includes original contributions to research with relevance
to the application of evolutionary computing to engineering design. The selected papers
highlight the state-of-the-art, emerging technologies and recent successes, and define
major research challenges.
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Research in evolutionary computing (EC) for engineering design has a long history.
Early applications of EC in engineering design can be traced back to the 1960s in areas
such as fluid mechanics, pipe design and structural engineering. This field has seen
further significant advances in the last two decades. In this period, research in this area
has been expanding to a large spectrum of engineering design problems from numerous
disciplines. Having been successfully applied to solve several engineering design
problems, EC has demonstrated some important advantages compared to conventional
design and optimisation techniques. Different methods have been developed in EC to
tackle different problem characteristics and domains.

This issue comprises of five original research papers that were selected by a
double-blind peer-reviewing process. Each paper has been reviewed by at least two
reviewers. The first paper in this special issue — ‘Evolutionary design using grammatical
evolution and shape grammars: designing a shelter’ — proposes a new evolutionary design
tool, which combines shape grammars and grammatical evolution for a design task. This
tool proves successful in the design of a single-person shelter. Although this work
presents only initial exploration of the tool, the authors demonstrate its future potential to
becoming a viable tool for architects for use in their design process.

The second paper — ‘A new optimal Arabic keyboard layout using genetic
algorithm’ — presents a new design of an Arabic keyboard layout for convenient typing
and effective use. This novel layout is a result of a genetic algorithm based optimisation
framework that considers a number of design characteristics and constraints. The
new keyboard layout shows better ergonomic performance than the existing Arabic
keyboard.

The third paper — ‘Design and optimisation of microelectromechanical systems: a
review of the state-of-the-art’ — critically reviews the latest research in the area of design
optimisation of microelectromechanical systems (MEMS). The authors review all known
traditional approaches and discuss their limitations. The authors emphasise the
importance of exploring mechanisms for automating the design of such systems using
EC-based design tools. This review paper provides a valuable guide for researchers who
are interested in the domain of MEMS design optimisation and wish to explore the
opportunities offered by evolutionary computation.

The fourth paper — ‘Failure of infilled frames: a study using artificial neural
network’ — presents the use of another biologically inspired soft computing technique
artificial neural network (ANN) to solve an engineering problem. The authors develop a
neural network model to determine the failure load and drift of infilled frames under
lateral loading. The performance of this model is validated by conducting a number of
experimental investigations.

The research findings reported in the fifth paper — ‘An evolutionary creative design
approach for optimising the broadcasting trees in MANET’ — discuss design creativity
through evolutionary computation. The case study that was experimented with was the
optimisation of the broadcasting tree in mobile add-hoc network (MANET). The authors
compare the performance of their proposed evolutionary design approach with three other
algorithms. The experimental results demonstrate that proposed approach for the design
task proved to be superior to the other techniques.
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