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submitted.
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Abstract

With the widespread use of communication technology in control systems, a series of
issues that have not been encountered in traditional control systems appear. A
fundamental problem is that how various communication constraints would affect
the stability and performance of a control system. This study is concerned with
feedback stabilization of linear time-invariant (LTI) systems over Gaussian channels
subject to a total power constraint. Both continuous-time and discrete-time systems
are treated under the framework of H2 control, and necessary/sufficient conditions
for stabilizability are established in terms of inequalities involving unstable plant
poles, transmitted power, and noise variances. These results are further used to
clarify the relationship between channel capacity and stabilizability. A significant
discovery is that even for LTI systems, the optimal control/communication strategy
may be no longer LTI, and nonlinear/time-varying strategies would be necessary.
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Zhan Shu was born in 1982. He received his B.Eng. degree in Automation from Huazhong University of Science and Technology (HUST)
in 2003, and the Ph.D. degree in Control Engineering from The University of Hong Kong (HKU) in 2008. From 2008 to 2009, he worked in
HKU as a research assistant/associate. From 2009 to 2011, he was a postdoctoral researcher in the Hamilton Institute, National
University of Ireland, Maynooth. He joined the University of Southampton, U.K., in 2011, taking a lectureship in Faculty of Engineering
and the Environment. He is a Member of IEEE and an invited reviewer of Mathematical Review of the American Mathematical Society.
He serves as an editorial member for The Open Automation and Control Systems Journal, an associate editor for Mathematical
Problems in Engineering, and a member of the IEEE Control Systems Society Conference Editorial Board. His current research interests
include hybrid systems, stochastic systems, positive systems, robust control, decentralized control, estimation and filtering, model free
control, control application in energy systems, systems biology with emphasis on cell regulating networks and immunology.
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Abstract

This talk investigates the solvability and controllability of singular Boolean
networks(SBNs). It is found that the solvability of SBNs is equivalent to the solvability
of corresponding algebraic equation. Then some necessary and sufficient conditions
are given for the solvability of SBNs. On the other hand, the controllability of singular
Boolean control networks (SBCNs) is studied in terms of the solvability condition, and
several necessary and sufficient conditions are obtained as well. Several examples
are provided to illustrate the efficiency of the obtained results.
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Abstract

By introducing a processing delay in the coupling, we find that it can effectively
annihilate the quenching of oscillation, amplitude death (AD), in a network of
coupled oscillators by switching the stability of AD. It revives the oscillation in the AD
regime to retain sustained rhythmic functioning of the networks, which is in sharp
contrast to the propagation delay with the tendency to induce AD. This processing
delay-induced phenomenon occurs both with and without the propagation delay.
Further this effect is rather general from two coupled to networks of oscillators in all
known scenarios that can exhibit AD, and it has a wide range of applications where
sustained oscillations should be retained for proper functioning of the systems.
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Abstract

In this paper, we study the problem of finite-time consensus of multi-agent systems
on a fixed directed interaction graph with a new protocol. Existing finite-time
consensus protocols can be divided into two types: continuous and discontinuous,
which were studied separately in the past. In this work, we deal with both continuous
and discontinuous protocols simultaneously, and design a switching consensus
protocol such that finite-time consensus can be realized in a fast speed. The
switching protocol depends on the range of the initial disagreement of the agents,
for which we derive an exact bound to indicate at what time a continuous or a
discontinuous protocol should be selected to use. Finally, we provide two numerical
examples to illustrate the superiority of the proposed protocol and design method.
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Abstract

The reliable control problem for a class of time-varying nonlinear stochastic system
subject to possible sensor failures, while satisfying H_infinity performance
requirement. The sensor failures are assumed to happen in a random way, namely,
randomly occurring sensor failures (ROSF), and the failure probability is governed by
a random variable obeying the Bernoulli distribution. The stochastic nonlinearities
described by statistical means could cover several types of well-studied stochastic
nonlinearities. The purpose of this problem is to design an output feedback
controller such that the closed-loop system meets the desired H_infinity
performance over a finite horizon. Sufficient condition for the existence of the
desired controller is given, where the feedback gains at each time point k can be
obtained by solving certain convex optimization problems iteratively.
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Abstract

Quantum control theories and technologies are drawing wide attention from
different communities in the areas of physics, chemistry, control theory, applied
mathematics and quantum information. Learning skills are very important for the
control design of quantum systems where no good solutions can be easily obtained
from a specific model. In this talk, we focus on the learning control approaches and
their applications for quantum control systems that can learn from experience and
optimize the system performance by searching for the best control strategy in an
iterative way.
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