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Abstract. This paper proposes a new method for designing a multirate control system,
in which a sampling interval of plant output is an integer multiple of a hold interval of
a control input. To employ the effect of integral compensation in the multirate system,
two-degree-of-freedom (2DOF) Generalized Predictive Control (GPC) is proposed only
when there is a modeling error or disturbance. In this paper, a one-degree-of-freedom
(1DOF) multirate GPC without integral compensation is first derived, and next the 1DOF
multirate GPC is extended into 2DOF control using integral compensation. Numerical
examples demonstrate the effectiveness of the proposed method.
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1. Introduction. This paper discusses a sample-data control system, in which a contin-
uous-time plant is controlled using a discrete-time controller. In this sampled-data control
system, a discrete-time control input is transformed into a continuous-time signal using a
digital-analog (D/A) converter, and a continuous-time plant output is sampled using an
analog-digital (A/D) converter. If the intervals of both the A/D and D/A converters are
the same, one can easily design a single-rate control system, in which the sampling interval
is the same as the hold interval. However, these intervals are not always equivalent due
to constraints such as sensor performance, control structure, and so on. Therefore, a
sampled-data control system can be considered as a multirate control system [1], in which
the sampling interval of plant output is an integer multiple of a hold interval of a control
input. Although the design of a multirate control system is clearly more complex than
that of a single-rate system, a multirate system can be designed as a single-rate system by
changing the hold interval to equal the sampling interval. However, the designed single-
rate system is a slow-rate single-rate system, and its performance deteriorates more than
the multirate system.

By lifting [2], the multirate system can be transformed into a multi-input, single-output,
slow-rate and single-rate control system, in which the holding interval is changed to be
equal to the sampling interval, and then the multirate system can be designed to be the
same as the well-known single-rate system. However, in such a multirate system, the
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