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ABSTRACT:

Many systems have unknown dynamics, modeling errors, and various sorts
of disturbances, and noise. “Building reliable systems from unreliable parts”
is one of the key challenges facing the field of control. In this talk, the
speaker will present her research on model-free control to deal with
uncertainties and disturbances, focusing on her recent work on uncertainty
and disturbance estimator (UDE)-based control to provide the flexibility and
performance of advanced control methodologies with the conceptual
simplicity of classical proportional-integral-derivative control. Two practical
applications, including hysteresis accommodation on a piezoelectric-driven
nanopositioning stage and the full degree-of-freedom control of a quadrotor
platform under extreme conditions, will be presented to demonstrate the
effectiveness of the proposed method. At the end of this talk, the overview of
BEIBEI REN her other research projects, including station keeping and vibration control
of marine mooring systems, positioning of marine installation systems in
harsh ocean environments, laser pulse shaping for optimization of energy
gains in laser systems for photolithography, and control of power electronics
in smart grid integration will be covered.
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