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Data-driven Modelling Approach in Energy Management System
Chaojie Li (The University of New South Wales)

Abstract

Big data analysis has been widely applied to capturing business opportunities involving
human behaviour modelling which enables a more realistic solution for engineering
practitioners in energy management problems. This talk will present a tutorial on how to
model the problems of energy management from a data-driven perspective. Moreover, the
efficient computational algorithms for solving complicated optimisation model will be
discussed in a large-scale. Game theoretical models will be highlighted for challenging issues
including demand side management, demand response of EV management, multi-energy
trading mechanism design and distributed renewable energy integration in the smart grid while
the corresponding highly efficient computational algorithms will be introduced for solving
these challenges in a distributed way.

About the Speaker

Dr. Chaojie Li received the B.Eng. degree in electronic science and technology and the
M. Eng. Degree in computer science from Chongqing University, China, in 2007 and 2011,
respectively, and received the PhD. Degree from RMIT University, Australia in 2017, where
he was a research fellow for one and a half years. He worked as a senior algorithm engineer at
Alibaba group for one year. At present, He is a senior research associate at UNSW at Sydney.
His current research interests include graph representation learning, distributed optimization
and game theory in smart grid, big data analysis, and cyber security.
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Modelling and Approximation in Complex Networked Systems
Xiaodong Cheng (Eindhoven University of Technology)

Abstract

Complex networked systems are becoming ever more prevalent in our society. The term
‘complex’ refers to large-scale topological features of the interactions as well as
high-dimensional dynamics from different physical domains. The overwhelming complexity of
these systems poses significant challenges in the systems and control domain how to
effectively and efficiently analyse and control these systems. In this report, I will briefly
introduce my research on scalable modelling and complexity reduction in dynamic networked
systems. The first part considers identifiability problem in complex networks, which aims to
allocate external excitation signals such that all the dynamics in a network can be identified
from data. The second part is focused on model-order reduction of structured networked
systems that is to reduce the dimension of a complex network system while retain all the
salient structures and dynamics in the network avoiding unnecessary redundancy.

About the Speaker

Xiaodong Cheng is a postdoctoral researcher with the Department of Electrical
Engineering, Eindhoven University of Technology, the Netherlands. He received the B.S. and
M.S. degrees in School of Electronics and Information from Northwestern Polytechnical
University, Xi'an, China, in 2011 and 2014, respectively. In November 2018, he received the
Ph.D. degree (with distinction cum laude) in systems and control from the University of
Groningen, the Netherlands. His main research interests include model reduction, distributed
control, and identification of networked systems. He is the recipient of the Paper Prize Award
of IFAC Journal Automatica in 2020.
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Output Synchronization of Multi-Agent Systems with Time-Delay and
Unknown Leader Dynamics

Yamin Yan (The University of Newcastle )

Abstract

In this talk, we study the output synchronization problem for linear heterogeneous
discrete-time multi-agent systems in a leader-following architecture. The major technical
challenges lie in the mix of input time-delays and unknown leader dynamics. To handle unknown
leader dynamics, an observer is required for each follower to estimate both a leader’s state and its
system dynamics. It results in an adaptive distributed observer-based approach subject to
input-delays.

About the Speaker

Dr. Yamin YAN received her B. Eng. Degree in 2013 from Wuyuzhang Honorary College,
Sichuan University, and the PhD degree in 2017 from the Chinese University of Hong Kong. She
is currently a research associate at the University of Newcastle, Australia. Her research interests
include distributed control, networked systems, output regulation, and security control.
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