NELA TH—NZFALEEBE N7 DRE TR R H
O/MME B (RAR)  FEESERI(E LT RV 2 b7 2 ) m ot
SHICRATRE) AP (RAORF)

A Novel Control Methods with Disturbance Observer for Safe and Delightful Door Motion
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@ The University of Tokyo
@ FUJI Electric Advanced Technology Co., Ltd.

Abstract — Recently, accidents caused by electrical doors have occurred frequently. This paper
suggests cooperative controls between human and automatic door. First, we develop force sen-
sor-less impedance control to be able to realize model impedance at opening and closin? maotion.
Second, we propose a new impact force suppression control method using environmental stiffness
estimation. Finally, the effectiveness of proposed method is demonstrated by some experiments

with a train door experimental machine.
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