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Development of a new interface for creating
interactive virtual environments using a block metaphor

xKeisuke Endou, Hirotake Ishii and Hidekazu Yoshikawa
(Graduate School of Energy Science, Kyoto University)

Abstract— The goal of this study is developing the new software for creating interactive virtual environments of

machine-maintenance training using virtual reality techonology. The problem of existing virtual reality softwares

is that special knowledge is needed in order to create interactive virtual environments where a user can assemble

and disassemble virtual apparatus. Therefore this paper presents a new interface in which a user intuitively

creates interactive virtual environments by attaching ActCube ,which is a rectangular parallelepiped with a peculiar

function, to 3D model as like building blocks.

Key Words: Virtual Reality, block methaphor, Interactive virtual environment, virtual environment creation

1 0O0dd

Virtual Reality(DOOOVR)OOODOOOO0OOOOOO
gboboboboboooooboooooooooboon
oboobooooo vROOOOOOOoOoooooooo
O000o0DO0o00O00000o0o0oo0ooogvRO
oboooooobooboobooobovROOOOOOO
O0o0ooooooooovrROOO0OO0OO0oO0oo0o0ooo0oo
oboboobooooboooooboooboobobooboobon
gboooboobooooboooobooooog

oboovROOOODODOOOODOOOOODOODO
gobobooboooboooboobooooboooooon
oboobooooobooboboboo vRoOoooooo
gboboooboooooooooooboooboooboon
obobooboooooooobooooogooooboobon
gooo

O0000vROODOOOODOOOOOOOOOO
gooooooooboo200000000000000
gbobooooooooooboobobobobooobon
000000 Physically-based 00 [1] 00000000
gbobooooooooobooooboboboobon
O000000000000000 Rule-based 00 [2]
oood

vROODODODOOODOOOODODOOOODOOOOO
gooboooobooboooooboobooboboooooao
Physically-based 0000000000000 OCOCCODOO
goboooboboboooboooooooobooooboooo

OO0O0OD0ODO0O00000ODDDOOOOOPhysically-
based D0 O00OO0O0DOO0D0O0O0D0OOOOODOODO
gbboobooobooboooboooboaaboa
goooo

OO0O00000DO000 100 0Physically-based O
OO0 Rule-based000O00O0O0O0OOOOOCOCOOOOO
gbooboobooboboobobooboooooboooboonn
obooobooboboooboboooooboooog

ooooooDOoOoOOoOOOobO vVROOODODODODOO
oboboobobooobooooooooooooboon
gbobobobobooooooooooooooon
oboboobooooboooooboboboooooon
gbobooboobooooocboobobobooobooooon
oboooooboboooboboooon

vROOOOODOOOOODOOOOODDOOOO0oooDO
gboboooboooooooboooobobobobaon
oboboooboooooooooooooooooon
gbobooooboooooboooooooobooaon
oooooboooboobooboooboobooo
gbobooooboooooboooooooobooobooon
ooo

000300000 [3]00000oo3000000
oboooobobooboobooobooo3booooon
gbobooobooboosoobooboboboooon
0200000000000000000000D00OO
gboboooboboooooboobooooao3ooan


hirotake
計測自動制御学会システム・情報部門学術講演会2002講演論文集, pp. 191-196, 2002.



gbboobooobooboooboooboabaa
goboobobooooooooooooooooosn
gboboobboobooboobooboobbooboob

oobooboooooboooob2000000000
gobooobooobooooooooooooooos
ugbobobooboboboboobooooobooabod
gbobooobooboobosooobobobooon 3o
ggboooobooboobbgooboobooood
gboooooooooooooo

obooboooogo200b0000000000000
goobooooobooo3tooouoooouobooooon
gbobooobbooobooobobgoboobooood
goo

oo0o00o0oo00oobOoo0oooooooDoon0 VROO
ggboabbobboobooboooboobood
gboooooooooooooo

2 Dooodoobbodo

ggboooobooobooobbobbooboaon
gbobooooooooobooooboobooboobaon
OO00O00 Rule-based 00 O0OOOODODOCODOODO
00000 Physically-based D OO OOOOCOODOOO
gbobooooooooobooooboboobooboon
gogboboooboboooobboaooboboaoood
OO00O000O Rule-based 0O O ODODODOODOODOODO
gogbobooobodobobbooobobooooboaoood
gboooboobooobooboo

gbooboobooboboobooboooobdao
gbobooooooooooboooobooobobobaon
00000000000 Fig1O0OOOOO ActCube O
gbobOooboboooo3bcooboooooon
0000000000 OActCube00O000O0O0OODO
gbobobooobooobobobobaobgooan
ugboboboobobobobooooooboooabod

ActCube

3 RILMAKIZ ﬁ#?’é
l_ﬁﬁi‘ch =B H
#ﬂﬁﬁﬂﬁ?ﬁ\%i?é%l’ﬁ%i?

©

COFITIE. RILbEF Y MR LERLERE
BT D ActCube NFESIN TS,

Fig. 1: Example of ActCube.

O00OActCube 0O D0OODODOODOOODO300O00O
go00o0O0oO0oOoOOoOoOoOoOoOoOOOOOO0
odooooooo3noooooooooooooon
OO0O00o0oOovVLEGOODOOOOO3000000o0n
00000 [3)0
gooooobboooboboooooboooobooo
000000000000 000000 AsseyWORKO
SENSES 0 00 World Tool Kitl SuperScape 00 VRT O
00000000o0o0ooooooooooooooon
gooooooboooboooobooobobooao
000000000oooooooooooooooo
gbooooobooobboooboboobobuoooo
00000000ooooooooooooooooo
dooooboooo3sooooooooooooooo
000000000oo0o0oooo0ooooooooon
goboobboooooobooooooboo
O0O0ActCube 00000 ODOOODOOO 30000
00000000000000000000000000
0000000000 OIntelligentBox[4| 0D 00000
O000000000IntelligentBox 000000000
ddooooobooobooobooooboooooo3
0000000000ooooooooooooooo
gobooooobooooooooon

3 bDoOhooooboooodn
3.1 0OO0OOOODOOO

gbobooocooobooboobobobobooa
oboobooooobogo3boooooogooooboooboon
gboboooooobooboboboboooobooog 20
ooooooooo

e NUUOUOOOLOOODLOODLOODLOOOLOODLOO
e JO0ODOOOOODOOUOODODOODODO

obobooooooooboboooooboooooonog
gboboooocoboooobooboobobobobaon
oboboooboobobooboooooooooooobooon
gboooooboboooboboooobooooog

3.2 ActCubeOO0O0O

Fig200000O0O0000 VROOOOOOOOOO
gboboooocobooobo3goboobooooobooan
oobooooOo vROOOOOOoooooooooooo
gooooooboooo



1.000000000000000oO0oboobOO0O0000
goooo

2.300000ActCube 000000000 O0OOO
go

.00b0o0oobooo3oonoo

4.0000000000000 ActCube

3 RTARK

ActCube

NEERE

tor

1 71 -
NIRRT —=YIL J—H2R—2Z Exit Actor

Fig. 2: Interface design for creating virtual environment.
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Fig. 3: Example of simulation with ActCube.
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Fig. 4: Appearance of ActCube.
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Fig. 5: Situation of screwing.
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Fig. 6: Scene of creating the virtual environment.
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Fig. 7: Work of attaching ActCube to 3D Model.
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Fig. 8: Simulation flow chart.
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Fig. 9: Example of execution environment.
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Fig. 10: System Configuration.
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