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Abstract

In this paper, the problems of model reduction
are solved by using two improved differential
evolution algorithms (DEA), which are called
Taguchi-differential evolution algorithm (TDEA) and
adjustable Taguchi-differential evolution algorithm
(ATDEA). The use of a reduced-order model makes
it easier to implement analyses, simulations and
control designs. The proposed TDEA is modified
from the traditional DEA with mutation operation.
The systematic reasoning ability of the Taguchi
method can promote the mutation efficiency. The
Taguchi method applied into mutation operation and
replaced the action of perturbed vectors were chosen
randomly in the tradition DEA. TDEA can avoid
premature convergence with controllable
deteriorating probability.
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However, the biggest problem in optimal
solution is that we can’t know the range of searching.
Here, we incorporate a search space expansion
scheme in the ATDEA approach and let search space
dynamical. The efficiency will be promoted.

Finally, we use TDEA and ATDEA to solve the
example of model reduction. Simulation results show
that the proposed TDEA and ATDEA approaches can
obtain better performances than the existing DEA
reported recently in the literature.

Keywords: differential evolution algorithm, Taguchi
method, search space expansion scheme, model
reduction.
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