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A Design of Variable Structure Controller for the General
Single Input Systems with Unmeasurable State Variables

SR
(Gwi-Tae Park - Jung-Keyng Choi)

Abstract - There have been several control schemes for the single input systems
with unmeasurable state variables using variable structure control(VSC) theory.
However, each of them is a study on the systems which can be represented in
the phase canonical form or non-phase canonical form dynamic equation
separately. As these control algorithms have difficulties in practical application
by its theoretical limitations, in this paper we propose a new VSC theory which
overcomes those limitations of proposed schemes.

This new control scheme can be realized for the general linear systems which
have unmeasurable state variables. And the switching function of this VSS
algorithm consists of measurable state variable function(reduced-order switching
function) and its derivatives. Also in the construction of control input only
measurable state variables are used.
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Fig. 5.6 The trajectory of X in the case of third
order noncanonical form dynamic sys-
tem ( X; is unmeasurable state variable)
{a} New switching function algorithm
{b: Ismall’s algorithm
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Fig. 5.7 The trajectory of X, in the case of third
order noncanonical form dynamic sys-
tem ( X; is unmeasurable state variable)
(a) New switching function algorithm
(h) Ismall's algorithm
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Fig. 5.8 The trajectory of X in the case of third
order noncanonical form dynamic sys-
tem (X, is unmeasurable state variable)
‘a) New switching function algorithm

b) Ismall’s algorithm
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Fig. 5.9 The trajectory of switching function in
the case of third order noncanonical
form dynamic system(X; is unmeasur-
able state variable)
(a) New switching function algorithm
(b} Ismall’s algorithm
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