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Vibration isolation of the flexibly supported Stewart platform using
adaptive interactive PID control

DUAN Xue-chao, QIU Yuan-ying
(The Ministry of Education Key Laboratory of Electronic Equipment Structure, Xidian University, Xi’an Shaanxi 710071, China)

Abstract: To achieve the required precision in position and orientation for the feeding platform of a 500 m aperture
spherical radio telescope(FAST), we employ a tracking-prediction control based on the kinematics theory of parallel mech-
anisms to track and predict the motion of the flexibly supported base of the Stewart platform. Adaptive interactive PID
controllers, which utilize the adaptive interactive algorithm to adjust the parameters of the conventional PID controller, are
developed for controlling the joint space of the Stewart platform. Based on the modern mechatronic system simulation
strategy, the simulation of the dynamics and control of the vibration isolation system in a flexibly supported Stewart plat-
form vibration is conducted. The results show that the adaptive interactive PID controller has superior effects in vibration
isolation control over the canonical PID controllers, and satisfy the specifications for the vibration isolation control.
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Fig. 1 Schematic diagram of the flexibly supported Stewart platform indoor model

2.2 B (Dynamical model)
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Fig. 2 Control system of the adaptive interactive PID for the flexibly supported Stewart platform



610 oW s N M

06 %5

5 T XEERNAERESL M
| (Tracking and prediction of the position
and pose of the flexibly supported base)
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6.2 {iH 45 % (Simulated results)
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Fig. 3 Displacement in X direction of the base and

feed platform
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PID and AIPID control
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Fig. 5 Synthesized positioning error of the feed platform
with PID and AIPID control (RMS values equal

3.250 mm and 1.035 mm)

7 458 (Conclusions)
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