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abstract
Most real-world engineered systems exhibit highly complex
dynamical behaviors, such as uncertainties, nonlinearities,
delays, and switches. This, together with the requirement
of stringent controlled performance, makes the underlying
control design problems rather complicated and
challenging. Moreover, many control design problems are
computationally intractable, which could be too complex to
solve. Thus, developing an effective robust control design
technique that can simultaneously render stringent
controlled performance and computational efficiency
becomes urgently desirable. In this talk, I will present our
recent research work on novel control design techniques
with computational efficiency and optimality. Two
advanced control schemes, including the hybrid impulsive
switching control and the exact-memory delay control, are
proposed for two different types of control system designs,
i.e., the switched linear control systems and the time-delay
control systems, respectively. Two engineering applications
on hybrid missile autopilot design and networked DC motor
control systems are used to illustrate the usefulness and
advantages of the proposed design techniques. One of the
most important novelties of the proposed approaches lies
in that the associated robust control synthesis problems
can be effectively formulated as convex constrained
optimization problems, and globally optimal control
solutions can thus be easily obtained via convex
optimizations. These proposed results have open up a new
research pathway in the field of robust optimal control,
they would shift the current research direction from
improving numerical non-convex optimization algorithms
to developing new controller structures. I will conclude
with the discussions of three planned research topics
directed at multidisciplinary engineering applications.
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