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FASCEEH A Model Following Control System for Nonlinsar Descriptor Systens Using Stable Assigaxment of Invariant Zeros

A model following control system{MFCS}is one of the control methods which can make
the response of control object follow the reference model, therefore, it is widely
used in many fields However, almost all of previous studies on MFCS are based on
state-space approach and few studies of MFCS based on descriptor system(DS)has been
found, Mr. Tang first time elaborated based on the DS MFCS design method.

The contents of this paper are as follows.

Chapter 1, the expressive force of DS and the previous studies on MFCS are introduced.

In chapter 2, 3, a concise proof that on poles and zeros and invariable zeros of
descriptor system by cop rime factorization approach of transfer funetion matrix is
proposed, and introduced with linear system’s comparisoh result.

In chapter 4, We extend the linear approach, and a design method of nonlinear model
following control system with disturbances is proposed. This method can deal with not
only the systems described by state space model, but also those that can not be described
by state space model, of which the algebraic equation is nonlinear. In this sense,
it has more widsr applications than state space approach. During the calculation of
control input, regular transformation is not used, therefore, both the system structure
and the system variables, physical properties can be preserved. The norm constraints
to nonlinear part are not strong because it embodies many practical nonlinear
situations, The bounded property of inner states has been proved.

In method of proposed in chapter 5, zeros of linear part must be stable. It is desirable
to remove the condition which is a constraint of design. By using the propertiy of
nonlinear part positively, the whole system can he stable based on stable zero
assignment of liner part. We take the method to set the linear system matrix stable
comptilsorily and to inelude an original linear part in a nonlinear part. As the result
of this method, a closed loop becomes stable even though zeros of an object system

are unstable,




In chapter 6, this paper shows a design method of the NDMFCS for general nonlinear
systems, which are nonlinear systems for internal states and inputs, We define new
internal states with conhtailning internal states and inputs, and new inputs, which are

formally linear. It is widely used in many fields.
In chapter 7, this chapter is the conclusion of this research, and expansion of this

research in future.
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