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Bodily Interaction with Rhythmically Extending Virtual Tool Focused on Nonlinearity

Hiroki Sato™, Takabumi Watanabe™!, Shigeru Wesugi*2, Yoshiyuki Miwa 2

Abstract - It's noted that using a physical tool creates a sense of a non-separable relationship between user's body
and the tool. Authors have studied a design of a virtual tool creating such a sense in using the virtual tool.
Therefore to investigate dynamics of bodily interaction between user's hand and a virtual tool, authors developed a
virtual tool experiment system, in which the virtual tool could extend toward longer direction based on several
dynamic models, such as linear damped oscillator model, auto-excitation oscillator model and nonlinear damped
oscillator model, corresponding to user's swing. Experiments on using the virtual tool including those models
demonstrated features of interactions between user's swing and the extending virtual tool.
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Fig.1 Rhythmically Extending Virtual Tool System
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Fig.2 In-use the experimental system
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Fig.3 Modeling of dynamical properties
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Fig.4 The result of STFT
X 4. JERERE 7 — U ASHRAT O R

1075



%0.8: 0.8 Hos!
%044 0.4 ‘4.
0 0 of
E [
04 -0.4 0,4:
0 40 80 120 160 0 40 120 160 0 40 80 120 160
?ﬁ&%‘ C FER sec REH sec FRFME sec
O 0.8 0.8
%0-4 0.4 0.4
0 0 0
=R
0.4 0.4 0.4
*-OAg -0'8. i L -0‘8 Il i ] i il i
0 40 80 120 160 0 40 80 120 160 0 40 80 120 160
?&ﬁ%‘ D IREfH] sec IR sec RS sec
@ BChEEET

© BB IRE T

@ FREBRIRET

Fig.5 The result of cross-correlation analysis
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