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Collective dynamics and controlling of networked
systems
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Abstract

Recently, collective dynamics of networked systems has fascinated more and more
researchers from numerous disciplines due to its broad applications in many fields. To
reveal the inherent mechanism of networked systems, some models have been
introduced. In this talk, we report our recent results on the collective dynamics of
networked systems including: consensus of Vicsek model, flocking of Cucker-Smale
systems, swarming of homing pigeons and marching locusts, and controlling of
nonlinear networks. We focus on the influence of noise and network topologies on the
phase transition of networked systems. Our results show that noise and time delay
can facilitate the collective motion of networked systems. We also report that there is
a trade-off between time and energy cost for controlling networks.
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Logical Network-based Approximated Optimal
Control of Continuous Domain System and
Application to HEV Energy Management Problems
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Abstract

In this talk, we consider the finite horizon optimal control problem for the discrete
dynamical systems on continuous domain. First, the original optimal control problem
on continuous domain is approximated by the optimal control problem on discrete
(finite) domain by a quantification process. Under suitable assumptions, the
convergence analysis of approximated optimal cost of the quantified system to the
optimal cost of the original system is established with error estimation. Then, based
on semi-tensor product, an effective algorithm for the approximated optimal solution
is provided by using the logical network-based approach. Application to the energy
management problem of hybrid electric vehicle (HEV) is presented to illustrate and
show the effectiveness of the proposed approximation scheme and the corresponding
algorithm.
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