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A Model for Manipulation of Objects with Virtual Hand in 3-D Virtual Space
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Fig.1: Model of virtual hand
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Fig.2: Interaction model
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Fig.3: Pushing an object on a point
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Fig.4: Pseudo-normal vector and grasping check
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Fig.5: Stability check of an object on the floor
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Table 1: Evallation for each manipulation
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(b) CG image of virtual space
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Fig.7: System configuration and examples of manipulating objects with
a virtual hand
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with virtual hand

==

poooooooooooonod oupooooooooooooooo
Fig.9: Filliping an object with a finger of virtual hand Fig.11: Putting an object on another object with a virtual hand
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Fig.12: The change of contact state
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A Model for Manipulation of Objects with Virtual Hand in 3-D Virtual Space

Kenji FUNAHASHI", Takami YASUDA', Shigeki YOKOI', and Jun-ichiro TORIWAKI

This paper describes a virtual objects manipulation system with a virtual hand. It is necessary that we can grasp,
move and release virtual objects with hand in the similar way as real ones in order to have many experiences in
various virtual worlds. Therefore, we developed a new model for objects manipulation with a virtual hand. Basic
hand actions such as grasping, moving and releasing are implemented and gravity and inertia are introduced in a
simplified way in the proposed model. The objects are naturally moved with interactive rate in a picture generated by
graphics workstation.

keywords: virtual manipulation, virtual hand, real-time interaction, grasping check, kinematics
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