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Virtual Extensible Tool Utilizing Virtual Shadow to
Support Remote Instruction on a Shared Tabletop

TAKABUMI WATANABE," SHIGERU WESUGIH and YOSHIYUKI MIwAft

The goal of this study is to support a shared-space communication including remote in-
struction with physical objects. Therefore, consistent spatial relationships among positions
of instructor, partner and physical objects should be expressed visually. Authors proposed
a novel remote instruction method utilizing a shared tool on each tabletop. Based on this
idea, a virtual extensible tool was developed by superimposing a virtual shadow, generated by
a computer, onto the real shadow of the tool consistently. Moreover, a virtual face-to-face dis-
play was developed to bridge over remote two tabletops visually. The front screen is installed
aslope on a table, and on the screen video image of a remote tabletop and people around
the table is projected to connect each tableside visually and consistently. Experiments on
remote instructions with physical objects demonstrated that people can view remote tabletop
and point to a remote physical object in three dimensions, and that multiple people also
can move around the table. Moreover, the results indicate that people felt as if they oper-
ate a long tool. Consequently, our method of utilizing a shared tool is available to support
a shared-space communication with three dimensional interactions.
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Fig.1 Classification of methods sharing remote spaces.
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Fig.2 A method for bridging over remote places by

utilizing tool.
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Fig.3 A virtual tool interface system.
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Fig.4 A scene that texture is cast over the stick.
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Fig.5 Interaction with a remote tabletop by utilizing
a virtual tool interface with virtual shadow.
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Fig.6 Idea to install a face-to-face screen with a slope.
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Fig.7 Connection between two virtual shadows cast on

each tabletop.

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000 (1)00000000X, 000
00000000000000M, 00000000
000000000000000000000000
000000OM, 00000000D0000D0
00000000000000D00D000X, 000
000D0D0000000000000000000
ooooDooo

Xp = MpMrXu (1)
00000000000000000000000
0000000000000000000000000
000D00000000000000000LANOD
000 100[Mbps]) 000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000 70000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000D000000000010000000
0000000000D00000000000000
00000000D000000
00000000000000000000000
000000000000000800000000



3924

ooooooooo

Dec. 2007

i

| Horizontal screen || Projector 1

m, Projector 2| [Camera Camera | | Projector 2|
]/ Xb,
L <

— Minor |

Horizotal screen ,

Projector 1 A4

Place A Host PC

== Y =T | | [
D fracke l € PNetwork = > | J 3D fracker
ﬁ €&—

—

HostPC Place B

08 DOOO0O0O0OO0O0OOO0OO0O0O0O0OOOO0O0O0O0OOOOO00O0

Fig.8 Schematic diagram of shared space display utilizing virtual tool interface.
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Fig.9 A scene of a virtual tool stretching toward

a remote place.
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Fig.10 Three representations of virtual tool interface

casting over the physical tool.
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Fig.11 A scene in experiment on utilizing virtual tool

interface with variable representations.
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Table 1 Items of questionnaire on utilizing a virtual tool.
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Fig.12 Number of times of “instruction-movement” task

by utilizing virtual tool.
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Fig.13 Result of questionnaire on representation of

virtual tool interface.

02 3000000000000O00000DOOO0OODODOO
gooo
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of virtual tool interface.
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Fig.14 A scene in experiment on three-dimensional

interaction range.
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Table 3 Experimental results on three-dimensional

interaction range.
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Table 4 Performance time of three-dimensional directions
task.
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Table 5 Observations of interaction by utilizing this

system.
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people by utilizing virtual tool.
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Table 6 Summary of comments on a sense of interacting
with a virtual tool.
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