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The Stabilization and Tracking Control for Nonholonomic Systems with
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Abstract

There are many nonholonomic and underactuated systems in practical engineering, wheeled
mobile robots is a typical class of nonholonomic system; bridge cranes, inverted pendulums and
surface vessels are underactuated systems. Since these two kinds of systems are respectively
subject to the velocity and acceleration nonholonomic constraints, it is very difficult to directly
apply the conventional nonlinear control methods in their control designs. Therefore, research on
nonholonomic and underactuated systems is of great significance both in theory and practice.
Here the considered systems include nonholonomic systems with the one-order velocity
constraints and underactuated systems with the second-order acceleration constraints. The
application examples include underactuated crane, surface vessel (USV). The stabilization and
tracking control are studied for the aforementioned three classes of systems by using
backstepping, cascade control method, differential-flatness-based approach, finite-time control
technology, nonlinear time-varying method, etc.
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Abstract

Many real world problems require switching control, such as thermostat and smart grids.
Switching is the most effective form of control, yet it presents substantial mathematical difficulty
in rigorous analysis and synthesis. In this talk, we will first give an overview of switching control
systems, outlining their salient features and main methodologies for analysis and design. We will
then explore their potential in efficient and effective control of complex network systems. Some
of our recent work will be described as case studies.
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