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Linear parameter-varying (LPV) control theory has been well-developed over the last two decades,
to deal with control engineering problems involving nonlinear plants which change operating
points drastically during operations. In LPV controller design based on robust control theory, as
the operating region becomes larger, the achievable worst-case closed-loop performance will be
more limited. However, in some engineering applications, it is unavoidable to have a large
operating region, but at the same time, required performance is higher than the one achievable by
single LPV controller design techniques. In such cases, switching LPV control method is useful to
push forward the achievable performance. The method divides the parameter region into
subregions, designs multiple LPV controllers, each of which is assigned to each subregion, and
switches the LPV controllers in real-time based on the operating points. At the switching instants,
smooth transitions of LPV controllers are important to avoid undesirable transient behaviors of
relevant signals.

In this talk, research on smooth switching LPV control, which is being conducted in UBC Control
Engineering Laboratory, is explained. It is shown that the smooth switching LPV control technique
has a potential for improving control performance in engineering problems, such as machine tool
servo control, automotive fuel-injection control, and wind turbine control.
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