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Haptic Interface for Cooperative Object Manipulation
HARUO NOMA,t TSUTOMU MIYASATO! and RYOUHEI NAKATSU'

In this study, we focus on precise and natural cooperative object manipulation using two-
hand of a user or some hands of some users in a virtual space. In a typical VR system that
employs glove like device and feedbacks only visual information, when users hold one virtual
object together, such system can not restrict user’s hand motion physically. We introduce
two virtually expanded physical laws—virtual mechanical equilibrium on a rigid object and
exclusive object arrangement—to create realistic cooperative manipulation. We have built
a trial system with two hands according to our proposed design and an experimental result
shows the effectiveness of our proposed method in the case of two-hands manipulation of a
subject. This method is expected to allow users to exchange intentions of manipulation by
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haptic and visual channels among users.
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(a) Object manipulation with one hand

An affected point

(b) Object manipulation with two hands
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Fig.1 Precision in manipulation.
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Fig.2 Degree of freedom of manipulation.
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Fig.3 Virtual mechanical restriction by force displays.
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(b) Manipulating one object with three hands
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Fig.5 Virtual mechanical equilibrium on a rigid object.
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Fig.6 Rotational manipulation with two hands.
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Fig. 11 Experimental results of one user’s manipulation.
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