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Precise Velocity Control of the Air Floating Gantry Type Precision Stage

with the Acceleration Feedback Compensation

Ichiro KARIKITA*, Hirokazu MAYEDA™™,
Takeshi KiITANO** and Yusuke TOKUHIRA™*

Recently, the gantry type precision stage and its precise velocity control are required in the field of inspection
machine and slit nozzle coater of the flat panel display, since the glass substrate becomes large. In this paper, to
reduce the velocity fluctuation and the range of deviation between the gantry legs due to the input disturbances,
the velocity control scheme with the acceleration feedback compensation is proposed and examined on a minia-

ture gantry. First, the control is experimented for various acceleration feedback gain and integral time, where
the position and the velocity gains are fixed. The results show how the acceleration gain and integral time effect
on the velocity control. Next, the velocity controls without acceleration compensation and with acceleration P
compensation and acceleration PI compensation are experimented after the control parameters optimization for

each control. Comparison of results of the three controls shows that the acceleration compensations are very

valid for the control purposes.

Key Words: gantry control, velocity control, acceleration feedback compensation
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Fig.1 View of the gantry
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Fig.2 Structure of the gantry
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Fig.3 Model of the gantry
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Fig.4 Block diagram of the gantry
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Fig.5 Power spectrum of an acceleration data with filters
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Fig. 6 Gantry center velocity without acceleration compen-
sation control
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Fig.7 Leg deviation without acceleration compensation con-
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Fig.8 Second leg velocity when the input disturbance is ap-
plied in case of without acceleration compensation
control
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Fig.9 Gantry center velocity with P acceleration compensa-

tion
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Fig.10 Leg deviation with P acceleration compensation
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Fig.11 Second leg velocity when the input disturbance is ap-
plied in case of with P acceleration compensation
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Fig.12 Gantry center velocity with PI acceleration compen-

sation
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Fig.13 Leg deviation with PI acceleration compensation
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Fig.14 Second leg velocity when the input disturbance is ap-

plied in case of with PI acceleration compensation
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Fig.15 Gantry center velocity without acceleration compen-
sation with parameter optimization
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Fig.16 Gantry center velocity with P acceleration compen-
sation with parameter optimization
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Fig.17 Gantry center velocity with PI acceleration compen-
sation with parameter optimization
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Fig. 24 Second leg velocity when the input disturbance is ap-
plied in case of with P acceleration compensation
with best parameter optimization for input distur-
bance
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Fig.25 Second leg velocity when the input disturbance is ap-
plied in case of with PI acceleration compensation
with best parameter optimization for input distur-
bance
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