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Abstract:
In the real world, there are a number of systems such as power networks, ecological systems, biological systems and energy systems which can
be modelled as dynamical equations composed of interconnections between a collection of lower-dimensional subsystems. Such classes of
systems are called large-scale interconnected systems and they are often widely distributed in space. A fundamental property of an
interconnected system is that a perturbation of one subsystem can affect the other subsystems as well as the overall performance of the entire
network. The purpose of control and monitoring paradigms from the domain of engineering within a large scale interconnected systems
architecture is thus to minimise the effect of any perturbation or uncertainty on the overall system behaviour. For interconnected systems, the
presupposition of centrality may fail to hold due to either the lack of centralised information or the lack of centralised computing capability.
When the number of subsystems is large, the computation time also increases significantly if centralised control is employed. In the extreme case
when information transfer among the subsystems is blocked, centralised control schemes simply cannot be applied. Even with engineered
systems, issues such as the economic cost and reliability of communication links, particularly when systems are characterised by geographical
separation, may limit the appetite to develop centralised systems. From the perspective of economics and reliability, decentralised strategies are
pertinent for large scale interconnected systems. Sliding mode control is a practically realisable nonlinear control strategy which yields robust
performance in the presence of uncertainty. Interesting properties result from allowing the control signal to switch; for example, total invariance
of the system response to a substantial class of parameter variations and external disturbance signals is possible. Dynamic performance
requirements are met by prescribing a dynamic system which exhibits the ideal performance required from the plant. An appropriate
discontinuous control signal is then selected to ensure the trajectories of the system of interest find this ideal dynamic attractive. This lecture will
first provide a brief introduction to the basic properties of sliding modes and then explore how the properties of sliding mode observers and
controllers can be applied to complex systems, with a particular emphasis on decentralised interconnected systems paradigms.
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