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Concept of Strongly Stable Rate for Control Systems using Coprime Factorization

*A. Yanou, M. Minami and T. Matsuno (Okayama University)

Abstract— This paper proposes concept of strongly stable rate for control systems using coprime factor-
ization. In this paper, the strongly stable system means that both of closed-loop system and its controller
are stable and the open-loop steady-state value becomes constant even if the feedback loop is cut. Although
the authors have proposed a design method of strongly stable system, the derived system has the possibility
that it is stable and is not safe when the feedback loop was cut. That is, there is a possibility that a large
open-loop steady-state value like overflow of tank system or abnormal rise in temperature occurs in indus-
trial field. For this problem the authors proposed a design method of fitting open-loop gain to closed-loop
gain by using coprime factorization in generalized predictive control. But this method is not always able to
design a strongly stable system. Therefore this paper defines a gap between open-loop gain and closed-loop
gain as strongly stable rate, and a numerical example shows that an introduced parameter in this paper can

modulate the rate.
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Fig. 2: Equivalent transformation of Fig.1
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Fig. 3: Open-loop system in RH,
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Fig. 5: Output response (upper) and Input response
(lower)
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