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During the last few decades, the immense growth of computing pawer has made several
computational methods hecome popular in research and industry.  Tn particular, an
inereasing amount of research has been devoted to the applications of Soft Computing to
pervasive arcas. Contrel systems engineering, signal processing, and optimization are
among the fields that have remarkably benefited the development of Soft Computing.
This dissertation presents different applications of Soft Computing, therein much effort has
been made to enhance the performance of controlfsignal processing systems regarding to
cptimization performmance, robustness, and adaptability. To produce feasible systems, our
attention is primarily pald to four trends: (i) improving evolutionary (EAs} for better
optimization performance, (it) constructing efficient controllers/processors, (i) proposing
suitable schemes for speeific problems, and (iv) corbining Soft Computing with signal
Processing.
As the result, in the gspect of optimization with much attempt to improve EAs, two
advanced genetic algarithms (GAs) have been introduced, one being the momentum GA and
the other an adaptive version. For the studies of control engineering, several mechanical
underactuated/nonhelonomic systems have heen considered. This class of systems have
attracted much rescarch in literature, however, the confral problems of such systems under
constraints and external disturbance or unobservable states have not addressed adequately.
The first abject in our studies was a two-wheel vehicle. A generic neurccontrol (NC) system
was used, where the attention was pald to the improvements of beth NC and GA. The
second object, the Acrobot, has appeared to be interesting but challenging and required
particular control sirategies to handle the problem. An analysis from it then led to an
adaptive GA. Subsequently, a study with a four wheel mobile robot and the rotary crane
has proved the potential of improving a control system by enhancing the controller which is
a hybrid of a classical controller and an NN. Another issue of a control system 1s its
performance against variations, which was then addressed by the proposals of an online
adaptive control and state estimation. Herein, the signal processing knowledge was applied
in the estimation techniques. The application of Soft Computing in combination with signal
processing was then extended to our new rescarch direction of active noise control. Two

real-world problems are considered, the engine and traffic noise reductions.
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