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Development of Anti-Windup Method for Time Delay Control
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Abstract

Recently the Time Delay Control(TDC) method has been proposed as a promising technique in
the robust control area, where the plant has unknown dynamics with parameter variations and
substantial disturbances are present. When TDC is applied to the plant with saturation nonlinear-
ity, however, the so called windup phenomena are observed to arise, causing excessive overshoot
and instability. In order to solve this problem, we have proposed an anti-windup method for TDC.
The stability of the overall system has been analyzed for a class of LTI MIMO system. The
effectiveness for the proposed method has been shown with simulation and experiment results.
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Reference Model

Fig. 1 TDC block diagram with saturation element
in actuator

Reference Model

Fig. 2 TDC block diagram with proposed method as
a windup compensator
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Reference Mode!
Fig. 3 TDC block diagram CAW as a windup
compensator
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Fig. 9 Experimental setup : a DC servo motor system

Table 1 DC servo motor specification

Rated power 200 (W)
Rated torque 6.50 (kgf-cm)
Rated speed 3000 (rpm)

Torque constant 2.06 (kgf-cm/A)

Rotor inertia 0.065 (kg-cm?)

Rotor resistance 2.90 (Ohm)
Rotor inductance 1.0 (mH)

Friction torque 0.5 (kgf-cm)
Mechanical time constant 8.88 (msec)
Electrical time constant 0.36 (msec)

Encoder resolution

1000 (pulse/rev)
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