
1. Presentation Topic: Intelligent Multi-Agent Systems: Learning, Estimation and 

Cooperative Control. 

Intelligent multi-agent systems have been advancing apace with the help of high-

performance hardware and computational technologies. Examples of such systems include 

teams of autonomous vehicles, autonomous robots, spacecraft systems and energy 

management systems, and smart building systems. This presentation first introduces a 

distributed learning observer framework for knowledge-based leader-following networks, 

which can simultaneously learn the leader's dynamics and states. That can be applied to the 

cooperative control of multiple robots or locally predict unknown common objectives of 

large-scale systems. The network of coupled nonlinear systems considered here does not 

require commonly seen assumptions: Lipschitz condition, Quadratic condition (QUAD), 

and Contraction theory. Furthermore, distributed observers with time-triggered 

observations are proposed to estimate the leader's state, and an auxiliary observer with 

event-triggered communication is designed to reduce the information exchange among 

followers. The observability/controllability of the complex systems under non-pathological 

sampling is the superposition of the system dynamics and the topological networks. The 

interactions among sampling periods, topologies, reference signals, and related 

observability have been fully revealed, and all non-pathological/pathological sampling 

periods are given. It will also present several applications of the developed distributed 

methods to attitude synchronization of multiple rigid body systems, the consensus of 

multiple Euler-Lagrange systems, and formation control of multi-robots.   
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