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Creation and Sharing Environment of
Virtual Creatures with Multiple Modules
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We developed a physical simulation environment, Modulobe system, which
allows the user to create models with various motion easily by combining sim-
ple board shape modules. The user can design motion pattern for each joint
of two modules ituitively using the GUI connecting modules into a 3D model.
A Model sharing site is also developed to help users to share their models
and stimulate re-creation activities. In this paper, we describe the basic ideas,
implementations details, and user experiences of the system.
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Fig.1 Shapes of the rigid body with sample rates from 10 to 320. Numbers in the figure show the

sample rate of each sample.
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Table 1 Execution environment of the test program.
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Table 2 The coefficients of the physical simulation with sample rates of 80 Hz. This number

increaser according to the sampling rates.
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Table 3 Relationship among the sample rate, the bar angle, and CPU loads.
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Fig.2 Results of preliminary experiments of collision detection. Cases a and b use the penalty
method. Case b has stronger coefficient than case a. Case c uses the impact-based method.

Case d uses both the penalty method and the impact-based method.

3.1.2 OJO0OD0O0OOO0OOOOOOO0D
gobooooodooooooooboooooboboooooooooboooooooDo
gooooboooobooooooooooooooobooooooooooooDoDo
goooooboooooooooooobooboo 400D OobooooOoDbDO
gobooooooob 2000000000000 OO0OOO0OODOOOOO 10000ODO
gboboooooboooobooobooooobodoooobooboooboobOoOoOo1000ODOn
gobodoobbooooboo40000
02a00000000%00000000000000000000O0O0O00O0O0
gosooubbooboooboooboooooobooboooobooboo0ooboOoboOooooonn
cooooooODOO0O0000000000o0000 2p000000O0O0ODODOOOOO
goooobooboooooooooooooooobooOoboOooooboooobooOobOoOoooOooDooDn
gosotbboooooooooodoooooooooooooobooooooooDno
goooooooooooooooboooobobooboOoboOo0oooooobooboooooDon
goooooooo 2c0b0boOo0oobOo0oooobooooobobo0ooboboboonoobooo
gobobooooobooooboboecooobobOOOOOOOOOODOOOODOY000O

(© 2008 Information Processing Society of Japan



3946 ModulobeD 00 OOO0OO0O0O0OOOOOO0OOOOOOOOOO

04 O0O0O0OOOOUOOOOOOODOOOODODO
Table 4 The coefficients of the physical simulation of the test program.
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Table 5 The relationship among the size of the contact, the direction of the friction force and the
friction coefficient.

gooooo ooo gooo
005m*0 0.1m ooo 0.04
ooo 0.2

020m*0 0.1m ooo 0.0025
ooo 0.005
020m*0 0.5m ooo 0.0005
ooo 0.002

M 31=)i8

“core

0 3 Modulobe 000000
Fig.3 Screenshot of the start screen. Firstly, Modulobe is in edit mode. Users can change the

mode using the menu.
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Fig.4 Menu for a guide. A user can add new shafts. Four blue tetrahedral are controllers for
changing the angle.
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Fig.5 Motion graph for programming a motion pattern of a link module.
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Fig.7 Expand mode is on.
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Fig.6 Expand mode is off.
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Fig.8 Bringing up the model.

gobooooooboooooooo

goboooooooooodoooobo 2b00b00000oooooooObooOoooooDooon
gobooooboooooooooooooooooboouooboooo

3.2.2 0O0OOO

goboobooboooooooobocooobooOobooooooboboOooOoooobooOoboOooOoobo
goooobooooooooocooooooobooboooboboboOoboboOoobooDOoboOoOo
gooooboooooooooobooooboooooboobooooooooooooooDooboo
goboog8smuboooubooooboouoooooboooooooooooboooooDo
goboooooooooooooooboooooboOoobooobOoOobooOooboboOooon

33 0000

gobobooooooooooobooooooobooooooobooooooooobooooDooboo

000ooooog Vol 49 No. 12 3942-3953 (Dec. 2008)

goooobooooooboooooooboobooooobobooooooboooooboo
gbobooobooooboooodooooooooboooobOoooobooooobo
goboooooooobol1boooooobooOooboO0ooboooooooooOobobOOoooooDoboo
gooooooooboooodoooobooobooooboOoooooooDobooOoooooo
oooodd

ooooooooobOObOOOO IDOOOOOOOOOOOOOOOOOOODOOOOO
ocooooooobooooooooooo IboboboOoOooOOOoboOOOOO0O0DOObOO0
u-oooboobodoobooobooooboboooboooooOoOobOoOoOobOboOooDo

00000000 AOD0DOO0OO0O0OOO000O0O00 A0 IDOOOOOOOOAODO
0000000000 BOOODO&OOOOODODODOOODAO IDOOODOOODOOOOO
ooo0oooooooooooOoooooooooooooooooO IDOOO0OO00O0On
gobooooobooooobooooobooooobooo

4. DOOO0OOOOO

0000 Modulobe 0O0O0OOOOOOODOODODOOCOCOODODDO Modulobe JOOO
cooboooooooobooboOoooooobOoOoOobooOoOobOObOOODObObobOODOOOO
cooboooooooboooboOoOooboboobOOobOOoOobobobObOOoOoOoobobobooOobDOoOoo
ocbooooooooobooobOoOoOoOoooooooooOoOobOOOObObOOObObOOOOn
goooooooooooooooooobooooobobooooooboooooboDo
goooboooooooooooboooooobobooooobooooooDbooooooDooDo
goboboobobooooooooooboboobooooooooboooooboooooooooon
gobooooboooboooooooo

oeOooooOoOoODOOOOOOOOODODOOOOOODODOOOMM UploadiiO OO
gooooboobooooooooobooooobobooOoboooboOooooooOoboOobOoooooOboo
goooboooodoooobooooooboboobobooboOo0ooooboobocOooooooonoon
O000O000Modulobe DO0O0OOOOOO GIFOOOODOOOODOOODODOOOOO
OooOoOOO0OD0O0OO0000000000M Popular TagsOOOOOOODOOODOOO
gooooboobooooooootbooooooooboOobooooooooobooOobOoooooDon
gooobooboooooooooooboooOooboboboOoboOoboooboOoCcOobOoOooooOooDon
goboooooboooooooooooboooooobooooobooboOoooooooboOooon

gioobooooooooooobooooobooooooooboooobooboobbooobooboo

(© 2008 Information Processing Society of Japan



3949 ModulobeD OO0 OOO0OO0OO0O0OOOOOOOOOOOOOODOO

MODULOBE .

L_uptoad E?}L&ﬁjﬂ'_.& “

Model File: | lem |
Image File &
o

Tags (sspara

Al uploaded file

the

=
[

Retlrer A gma r—%
(Popular Tags)
V

L_Poputar Tags

SEE MELD) HUR simple Tl B sELOS RealModel %80
Insect B IR/ spin FJ1Ith human s /1 Eih RO7-L HbLL
walking G jump Nit %211 snake ZJ11/ T EHE /N *4F tanimoto gym B

B JIITFh KA/ Zni@dL geometry %iEE [ric] EF' sound toy &

BHLDL & upn car D= TFit A9 —)L ICC aima
MultiLegged £ E4)

>>more

ARETIL—HE

|_Hot Models (Hot Models)

£ P4 Eams |0 TH]

09 ODooOoooooooooooo
Fig.9 The top page of the model sharing web site.
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Fig.11 The number of downloaded models.
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Table 6 Popular tags except for a user’s affiliation.
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Table 7 Type of tags in Modulobe.
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Fig.12 A part of parent-child network.
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Fig.13 Examples of models which have parents and children.
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Fig.14 A model which walks on its feet.

gooooooooobooboooooooooooobobooooooboOoooooDon
goboooboooboooboooobooooooooo

5.3 OOO0OOO

Modulobe 000 0O0O00O00O0ODOOD 10000000000 O0O0DOOODODOODO
gooooobobooooboboooobooooooobooooobooboooobooooooDboo
gooobobooooooooooboooooooobooooooooobooooooooon
coobooooooooobooOoOobOOooOoOoOooboooObO0oboOoOobOoOooooobooOOoo
goboooobooobooooboobooobooooooboooobooboooo

Modulobe 00 000000000000 0O0OO0OO0OOOOOOOOOOOOOOO
ocooooooogo

01 000000oooooooooboobo0ooooooooooooobooboobooboobooon
goobooooooooooooooooooobooboOooooooOboobooooobon
goooooboooboooooooboooooobooobOOoO00oooobooooooooooo
oboodoooboooooboooooooobooobobooooboooboOoOooobooOoo
gis5000o0oo0oooooooooooooooooooobooobobooooag
goooboobooooouoooooooooobooOobobo0obobOooOoooooOobOoOoooOooDon
goooooooooboooooooobooboooooboobooOobooboOoooobooooooDoo
gobooooboooboooboooobooooooooo
Oiledodoboooooboooooooboooooboboooboooboooooonooon
gobooooobooooooooooooboobOobOo suobouobOoOooboOooooDnn
goboooooooo

ggobooooooooooooo 10o0ooo0ooooooooooboobooooooDoo

(© 2008 Information Processing Society of Japan



3952 Modulobe0 OO0 O0O0OO0O0O00O0O0O0OO0OOO0OOOOOOOOOO

015 0000000000O0000O0
Fig.15 A model which crawls on the ground.
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Fig.16 A model which has wheels.
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