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Variance Suppression for Gauge Control via Time-varying Stochastic Optimal Control

Kenji Funmoto, Toshiaki WATANABE, Yoshihiro Hasuimoto and Yoshiharu NiSHIDA

Synopsis : This paper is concerned with controller design for the automatic gauge control system. In order to produce steel plates of good quality with

high reliability, stochastic optimal control for variance suppression is adopted in this paper. The probability distributions of the physical pa-

rameters of the plant system may be time varying. Whereas the conventional stochastic optimal control methods can treat only time invariant

probability distributions of the parameters, this paper derives an optimal control law to take care of time varying probability distributions. We

apply the proposed method to gauge control in order to suppress the variation of the plate thickness. In addition, a numerical example exhibits

the effectiveness of the proposed method.
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Fig. 1. A single stand mill.

Table 1. Physical parameters of the plant model.

he [m] Gaugemeter thickness

h% [m] Reference signal of h,

H [m] Entry thickness

h [m] Delivery thickness

S [m] Roll gap

M [N/m]  Mill modulus

Q [N/m]  Gradient of plastic curve

P [N] Rolling force

M, [N/m] Nominal value of mill modulus

Time constant of hydraulic servo
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Fig. 2. Block diagram of the plant system.
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