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Method for creating a sense of actuality of virtual tool

:Development of “Phantom Pole” integrating virtual shadow and variable inertia moment tool

Hiroki Sato*1, Tomofumi Katayama', Takabumi Watanabe™, Shigeru Wesugi*? and Yoshiyuki Miwa™s

Abstract — In this paper, we describe our novel interface system that can provide a user a sense of actuality of a
virtual tool in my own hand. As afirst step, we focus attention on effects of the shadow as a visual representation
and the inertia moment of atool. Therefore, we have developed a“ Phantom Pole” interface system, which consists
of a variable inertia moment tool moving a plumb within a pipe, and a video projection system casting virtual
shadow, the length of which changes in proportion to the location of the plumb in the pipe, onto the tool.
Subjective evaluation experiment results show that our “Phantom Pol€” system has a possibility that a user can
feel asif they were stretching atool in their own hand.
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Fig.1 A conceptual image of “Phantom Pole”
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Fig.2 A coordination system of the optical system
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Fig.3 Result of the questionnaire on casting virtual shadow
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Fig.5 Perceived length of pipe dependent on variations of
inertia moment
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Fig.6 Schematic diagram of “Phantom Pole” interface system

Fig.7 Stretching virtual shadow by swinging a tool
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Fig.8 Result of the questionnaire on using “Phantom Pole”
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Fig.9 Wide-ranging expression of virtual shadow
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