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An optimal control problem for mean-field FBSDE with noisy observation
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Abstract

In this talk, we study an optimal control problem for mean-field FBSDE, where the drift
coefficient of the observation equation is linear with respect to the state and its expectation. Using a
backward separation method with a decomposition technique, an optimality condition is derived.
Several LQ optimal control problems for mean-field FBSDEs are studied. Closed-form optimal
solutions are explicitly obtained in detailed situations.

This talk is based on a joint work with Dr. Hua Xiao and Dr. Guojing Xing.
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Asynchronous Control of Markovian Jump Systems with Passivity
Constraint

R4t GINLRY)

Abstract

The issue of asynchronous passive control is addressed for Markovian jump systems. The
asynchronization phenomenon appears between the system modes and controller modes, which is
described by a hidden Markovian model (HMM). Accordingly, a HMM is used to name the
resultant closed-loop system. By utilizing the matrix inequality technique, three equivalent
sufficient conditions are obtained, which can guarantee the hidden Markov jump systems to be
stochastically passive. Based on the established conditions, the design of asynchronous controller,
which covers the well-known mode-independent controller and synchronous controller as special
cases, is addressed. The DC motor device is applied to demonstrate the practicability of the
derived asynchronous synthesis scheme.
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System Identification with Quantized Inputs and Quantized Output
Observations

e LB

Abstract

We first focus on an FIR system to investigate the system identification under quantized inputs
and quantized output observations. Based on the QCCE (quasi-convex combination estimator) and
the weighted least squares, a two-step algorithm is proposed to estimate the unknown parameter. The
input excitation condition is introduced, under which the key properties of the algorithm are obtained,
including strong convergence, strong and mean-square convergence rates, asymptotic normality and
asymptotic efficiency. Then the results are extended to Wiener and Hammerstein systems.
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Time-varying formation tracking for UAV swarm systems with switching
interaction topologies
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Abstract

Formation tracking control of unmanned aerial vehicle (UAV) swarm systems has broad potential
applications in various fields, such as surveillance, source seeking, drag reduction, and
telecommunication relay. This talk investigates the time-varying formation tracking control problems
for UAV swarm systems with switching interaction topologies, where the states of the followers
form a predefined time-varying formation while tracking the state of the leader. A formation tracking
protocol is constructed based on the relative information of the neighboring agents. Necessary and
sufficient conditions for UAV swarm systems with switching interaction topologies to achieve
time-varying formation tracking are proposed together with the formation tracking feasibility
constraint based on the graph theory. An approach to design the formation tracking protocol is
proposed by solving an algebraic Riccati equation, and the stability of the proposed approach is
proved using the common Lyapunov stability theory. The obtained results are applied to solve the
target enclosing problem of a quadrotor UAV swarm system consisting of one leader (target)
quadrotor UAV and three follower quadrotor UAVs.
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