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ABSTRACT

This world really behaves in a nonlinear fashion. Nonlinear systems really govern the
dynamical behaviors of most of the practical systems in the world.
Whenever possible, nonlinear system technique is preferred to realized control of a
nonlinear system, since it usually guarantee the global stability of the closed-loop system,
and hence allows the system to be operated within a wide working range. However,
existing nonlinear control approaches are limited and each one is only applicable to a
special type of nonlinear systems.
An alternative way in tackling control of nonlinear systems is through linearization. Linear
system techniques are popular and have wide applications in various fields, because linear
systems theories and techniques are relatively mature, simple and universal. Yet they only
guarantee local stability, and are only applicable to those systems which have narrow
operating ranges.
Is there an approach which combines the advantages of both the linear and nonlinear
approaches? The answer is positive.
Quasi-linear systems are linear in form, but nonlinear in nature. Many nonlinear systems
can be represented in quasi-linear forms. Quasi-linear system techniques can often give
results which are superior to those given by both pure nonlinear system techniques and
linear system techniques.
In this talk, a brief introduction to the direct parametric design approaches for quasi-linear
systems is given. It is shown with several types of quasi-linear systems that the approaches
have the following advantages:
 result in constant linear closed-loop systems with desired eigenstructuure although the
open-loop systems are highly nonlinear;
 provide complete degrees of freedom which can be further utilized to achieve
additional system properties.
These advantages are demonstrated with certain spacecraft control applications, including
space rendezvous control and spacecraft attitude control.
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