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Position Control of Motion Stage using Disturbance Observer
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Abstract: For commercialized servo drives of the motion stage to include embedded controller, external
terminal is provided for tracking command and encoder output, but internal terminal is not for control
input. Thus, it is difficult to combine out signal of embedded controller with that of external compensator
such as disturbance observer. In this study, for precise tracking control of motion stage without hardware
change of the servo drive, tacking control system is composed of an inner loop of servo drive and an
outer loop of disturbance observer. Then, the control system is designed so that the output response of
actual plant corresponds with nominal model's in transient state as well as in steady state. Finally, the
experiment results show that the designed control system is effective to reconcile actual plant behavior
with nominal model under nonlinear friction and parameter perturbation.
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Fig. 1 Schematic diagram of a motion stage
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Table 1 Parameters of a motion stage

item value unit
K, 2.26 107" Nm/A
K, 5.0
K 2.22x10 * V/rad/s
R, 1.6 Q
3.50>107 " kgm®/rad
B, 5.50> 103 Nm/rad/s
g 2.50< 1074 kgm?/rad
M 3.87x10°° kg
B 5.50<1073 N/m/s
P 1.00x 102 m

gain [dB]
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Fig. 5 Experiment results under nonlinear friction

without disturbance observer



)
g
=
8
2
2
4 T T T T 1
0.0 05 1.0 15 20 25
49 (a) step responses
24
g
Eo
8
=
5]
4 T T T T 1
0.0 05 1.0 15 20 25
time [s]
(b) position error e,

Fig. 6 Experiment results under nonlinear friction

and perturbation without disturbance observer
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Fig. 7 Experiment results under nonlinear friction in

case of w,=0.05"
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Fig. 8 Experiment results under nonlinear friction in
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Fig. 10 Experiment results under nonlinear friction

and parameter perturbation in case of w,=0.01""!
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