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Model Reference Robust Deadbeat Control
— Avoiding of Ripples by Feedforward Control —

AYA

Tatsu AOKI Y

Abstract:One of methods for the design of a digital controller is that first the transfer function of a plant with zero-
order hold is modeled as a discrete-time system, and next, the controller is directly designed in the z-plane. The deadbeat
controller is studied intense in such methods. The plant can follow the step signal by the deadbeat control in one or more
sampling periods. However, the deadbeat control is very sensitive to the change of the plant parameters and this variation
may lead to oscillatory response or ripples. In this paper the deadbeat control that can avoid these ripples is proposed. The
deadbeat control has been generally realized by the feedback control on the plant output. Since the poles of the control
system change by the change of the plant parameters, the control system becomes unstable, and ripples are induced. Thus,
it is considered that a ripple-free deadbeat control may be realized only by a feedforward control instead of a feedback
control. Since a feedforward control cannot adapt to the change of plant parameters, it is necessary to add a feedback
control to give robust performance. A model reference adaptive control is considered for this. The proposed control
method is that an adaptive control law is deleted in a model reference adaptive control. As an illustration, second-order
systems are considered. The effectiveness of the proposed method was verified on set-point and servo control.
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Fig. 2 Step responses of plants
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Fig. 3 Step responses by using feedforward controllers
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Fig. 4 The controller with the negative pole
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Fig. 6 Model reference controller
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Fig. 7 Step responses by using model reference controller
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Fig. 8 Step responses under disturbance
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Fig. 9 Servo control by using proposed controller
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