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System Identification and Dynamic Analysis of a Balancing Mechanism for Seated Human Bodies
OEBFER e bo , ooz RN , BREHE GKAX) , kok@s GKRR) , BEVE— EGKER)
Ryuto TOGASHI, Graduate School of Niigata University
Kazuhiko HIRAMOTO, Niigata University
Takehiro IWAMI, Akita University
Toshiki MATSUNAGA, Akita University
Yoichi SHIMADA, Akita University

Abstract: A system identification and a dynamic analysis of the balancing mechanism for seated human bodies are carried out. We assume a
two-link rigid body mechanism as the dynamic model of sitting human bodies. The joint moment of the rigid body mechanism is calculated with
the experimental data obtained by experiments of seated human bodies on a swinging seat. The control law to generate the joint moment is
assuemd to be a combination of the linear and nonlinear PD control considering the otolith organ dynamics and the feedforward control of the seat
swinging angle. The gain parameter of each control element is obtained with a system identification technique. It is found that there is a difference
in the control characteristics between subjects especially in the nonlinear control part. The difference of the control property might be used as an
index showing the difference of the balancing performance between individuals.
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Figure2: Block diagram of the balancing control system
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Tablel: Result of the system identification (Gain parameters

and the identification error): Subjectl
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Figure3: Joint moment of Subjectl
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Figure7: I/0 map of the feedforward differential control
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Figure9: I/0 map of the feedforward differential control

element (Subject3)
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