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Kalman Decomposition for Boolean Control Networks

R
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Abstract

Kalman decomposition is a fundamental problem for traditional linear control system theory.
This presentation considers the Kalman decomposition problem for Boolean control networks. A
necessary and sufficient condition, described by vertex partitions of digraphs, is proposed for the
Kalman decomposition. An algorithm is designed to compute the logical coordinate
transformation that results the Kalman decomposition.
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On The Exact Controllability of Hyperbolic Magnetic Schroedinger
Equations
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Abstract

In this paper, we address the exact controllability problem for the hyperbolic magnetic
Schroedinger equation, which plays an important role in the research of electromagnetics. Typical
techniques, such as Hamiltonian induced Hilbert spaces and pseudodifferential operators are
introduced. By choosing an appropriate multiplier, we proved the observability inequality with
sharp constants. In particular, a genuine compactness-uniqueness argument is applied to obtain
the minimal time. In the final analysis, a suitable boundary control is constructed by the
systematic Hilbert Uniqueness Method introduced by J. L. Lions. Compared with the micro-local
discussion, we do not require the coefficients belong to C”. Actually, C' is already sufficient
for the vector potential of the hyperbolic electromagnetic equation.
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Leaderless and Leader-Following Consensus of General Multi-agent
Systems under Switching Directed Topologies
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Abstract

Distributed consensus of multi-agent systems has recently received much attention from
various scientific research communities. To ensure consensus in the whole group, agents need to
communicate with their neighbors. However, the underlying topology among the agents may be
time-varying, due to reasons such as limitedcommunication range, comminationlink failures and
actuator failures. In this talk, distributed consensus for general multi-agent systems under
switching directed topologies will be discussed. In the first part, the study of leaderlessconsensus
of general linear multi-agent systems under switching directed topologies will be presented. In the
second part, several theoretical results on leader-following consensus of multi-agent systems with
general linear and Lipschitz-type nodes underswitching directed topologies will be given by
showing that leader-following consensusin such multi-agent systems can be achieved if the
protocols are appropriately designed and the dwell-time for each possible topology is larger than
a threshold value.
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Nonlinear Stabilization of Large-scale Systems by Vector Lyapunov
Functions
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Abstract

This talk focuses on a problem of decentralized measurement feedback stabilization of
large-scale nonlinear systems. We use a notion of vector control Lyapunov functions to
investigate the problem for strongly coupled large-scale systems. As interesting applications, we
show that our result is useful in resolving some stabilization problems arising in multi-agent
cooperative control. A couple of examples are also given to show the result.
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Nov. 2012, he has been with the School of Automation, Nanjing University of Science and
Technology, Nanjing, China. His research interests include nonlinear feedback control and its
application to electrical machines, power electronics, and automatic vehicles.
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Network-Based Synchronization of Delayed Neural Networks
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Abstract

Network-based master-slave synchronization for delayed neural networks through a remote
controller will be addressed. The insertion of communication networks in a master-slave
synchronization scheme inevitably induces network delays, packet dropouts and stochastic
fluctuations. The data packets may be received with a different temporal order from that they are
sent due to the fact that the network-induced delay is time-varying. A logic data processor and a
logic zero order hold are proposed in the master-slave synchronization framework. Then an error
system for the master system and the slave system is formulated. By combining a generalized
Jensen integral inequality and a convex combination technique, some synchronization criteria are
derived to ensure the mean-square global exponential synchronization of state trajectories for the
master system and the slave system. Some illustrative examples are provided to show the
effectiveness and applicability.
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