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Evaluation of force display using haptic devices
with different reduction mechanism

Kazuki WADA, Tetsuya TANINO Nobuyasu TOMOKUNI and Jian HUANG

Abstract
In this paper, we developed two haptic devices using different gear mechanisms for force displaying in order to investigate
influence of the different gear driving mechanisms. Force-based servo loop and position-based servo loop were designed for
impedance control and experiments were made to objectively evaluate the impedance control effect. Furthermore, subjective
experiments of weight lifting were made for young subjects and analyses of weight cognition were made by the method of constant

stimuli.
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(a) Planetary gear arm (b) Harmonic gear arm

(c) End effector fixed on the arm
Fig.1  The developed 1’DOF arm robot
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Fig.2  Block diagram of position servo loop
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Fig.3  Block diagram of force servo
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Fig. 8 Results of evaluation
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