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Robust Model Predictive Control Using A Two-Step
Triggering Scheme
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Abstract

In this talk, a new type of event-triggered MPC control approach is
introduced. A two-step scheme involving a tentative verification of a
triggering condition and a delayed triggering with a waiting horizon is
proposed to reduce the average triggering rate and fully utilize the
nominal optimal control sequence minimizing a quadratic cost function.
The triggering condition and the waiting horizon are synthesized based on
a prediction model of the plant and a robust positively invariant set
associated with it. Under mild conditions, recursive feasibility and
closed-loop robust stability are guaranteed. Two examples are used to
show the effectiveness and merits of the proposed approach.

About the speaker

Zhan Shu received his B.Eng. degree in Automation from Huazhong University of
Science and Technology in 2003, and his Ph.D. degree in Control Engineering from
The University of Hong Kong in 2008. For his doctoral research, he received the
award for Outstanding Research Postgraduate Student of the University of Hong
Kong. He was a Post-Doctoral Fellow in the Hamilton Institute, National University
of Ireland, Maynooth, from 2009 to 2011, and a Lecturer in the Faculty of
Engineering and Physical Sciences, the University of Southampton from 2011 to 2019.
Since 2020, he has been a faculty member at the Department of Electrical and
Computer Engineering, University of Alberta, where he is currently an Associate
Professor. He is a Senior Member of IEEE, a Member of IET, and an invited reviewer
of the Mathematical Review of the American Mathematical Society. In addition, he
serves as an Associate Editor for a couple of journals and conferences, e.g., IEEE
Transactions on Automatic Control, and the IEEE Control Systems Society

Conference Editorial Board.
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Manifold Control in Evolutionary Games
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Abstract

Changes in the environment where individuals interact and compete can drastically
impact the evolutionary course and outcome in a wide variety of population systems,
ranging from microbial cooperation to antibiotic resistance evolution. Such
environmental changes are often unprecedented in nature or simply the result of
manual interventions using control devices like chemostats. There has been growing
interest in incorporating environmental feedbacks into eco-coevolutionary dynamics,
yet it remains largely unknown if it is possible (and how) to steer eco-coevolutionary
dynamics with external switching feedback control laws that adjust selection gradient
in the population systems. Our work combines control theory with evolutionary game
dynamics and provides deep insight into methods for (i) stabilizing equilibrium
manifold emerging from group cooperation, and more importantly, (2) conceiving
switching control laws that can steer the system to reach any desired states. Although
our present study is focused on evolutionary game dynamics, our results on manifold
control are applicable to many other important situations, such as balancing excitatory
and inhibitory interactions in neuronal populations and suppressing the evolution of
drug resistance in cancer treatment.

About the speaker
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Abstract

In this talk, we will introduce a method to generate the Lyapunov
function for stability analysis for chemical reaction networks. Based on
the Chemical Master Equation, we derive the Lyapunov Function partial
differential equations (PDEs), whose solution approximates the scaling
non-equilibrium potential and serves as the candidate Lyapunov function
for the given network. We further prove that for any chemical reaction
network the solution (if exists) of the PDEs is dissipative. Moreover, the
proposed method of Lyapunov Function PDEs is qualified for analyzing
the asymptotic stability of complex balanced networks, all networks with
1-dimensional stoichiometric subspace and some special networks with
more than 2-dimensional stoichiometric subspace if some moderate
conditions are added. Several examples are presented to illustrate the
efficiency of the method.

About the speaker
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Abstract

In this talk, we will discuss our recent works in event-based consensus of
multi-agent systems with respect to linear dynamics, attitude dynamics
and security-based control.

About the speaker
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