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A Design Method for Discrete-Time Adaptive Pole-Placement
System Robust to Disturbances

Toshikatsu KAWAI

Abstract

In recent years a number of approaches have been reported to design adaptive control systems
with nonminimum-phase plants or plants contained unknown dead-time parameters, based on

pole-placement methods.

The adaptive pole-placement design methods can be classified into the direct and indirect
methods. In the direct method, the control parameters are directly estimated on based the plant
parameters, and in the indirect method, the plant parameters used in input-output of the plant are
estimated and the control parameters are calculated based on the estimated parameters.

However, few adaptive pole-placement design methods for plants with disturbances have been

reported.

The unallowable defect of the indirect method is that the stability of the closed-loop system
is not guaranteed unlees the reference input contains sufficiently many frequency components.

The proposed method is to design discrete-time adaptive pole-placement systems with robust-
ness based on indirect method applicable to plants with the disturbance and reference input,
frequency component of which have the same bandwidth, and plants with the disturbance which

is comparably large to the reference input.

Finally, from the viewpoint of robustness property, the computer simulation results of the
adaptive control system for a plant with step, sinusoidal, ramp and large variations disturbances

are presented.

Key Words: Adaptive control, pole-placement, self-tuning, persistently exciting, deferministic

disturbance
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Fig. 1(A). Simulation results for a non-minimum
phase plant with step and sinusoidal
disturbances based on first order estima-
tion model function.
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(b) Estimated parameters
Fig. 1(B). Simulation results for a non-minimum

phase plant with step and sinusoidal
disturbances based on zero order esti-
mation model function.
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Fig. 2(A) Simumation results for a non-mimimum
phase plant with ramp and large varia-
tions disturbances based on first order
estimation model function.
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Fig. 2(B). Simulation results for a non-minimum
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bances based on zero order estimation model func-
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