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GENTORO: Design and Evaluation
of a System for Supporting Storytelling
in Mobile Mixed-reality Environments

TosHITAKA ITO,"! Tuan Ncoc NGUYEN, !
MASANORI SuciMOTO™! and SHIGENORI INAGAKIT2

A system called GENTORO that uses a robot and handheld projectors for
supporting children’s storytelling activity is proposed. In GENTORO, children
make a robot perform their own story in moble-mixed reality environments.
Pilot studies have been conducted to clarify the design requirements of GEN-
TORO from both technological and practical viewpoints. We evaluate stories
created by children and analyze activities in their storytelling through a user
study of GENTORO. Moreover, a quantitative assessment of children’s creativ-
ity in their story expression is conducted. Analyses of children’s storytelling
activity and story expression in the user study indicate that GENTOROQO'’s fea-
tures can enhance their level of engagement and support their collaboration

and design of original story.
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Fig.1 An overview of GENTORO.
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Fig.2 How to conduct storytelling using GENTORO.
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Fig.3 CoGAME in use.
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Fig.4 A scene making function using a tablet PC.
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Fig.5 Children drawing a scene on paper.
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Fig.6 A function to switch scenes by a Wii
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Fig.7 An indicator for letting children know that the robot recognition fails.
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Fig.8 System architecture of GENTORO 2.

4.5 OOOO0OO0OOOOO

O000000000000000 GENTORO2000 8000000 OOOODOOO
O000000oo0o0ooooooO0 pCOC00O0OCOOOOOOOOOUSBOOOO3O
gobooooooobooooobooooooobobooooooboooo9omuboboOonoonoo
OpPCOOO0ODODOOOOOO WiIOOOOODODOOOOOOODODOoOoOoOOoOoOoooo
gobooooooooooooooooobooooooooboooooooooOobooobooOoboo

000000000 Vol 50 No. 12 2819-2830 (Dec. 2009)

I\ RALRTOSIOS  EJAILPC

TIMRLEDS >
010 0DOOO
Fig.10 Robot.

USB Hx5 3D MEEt>4
09 O0O0ODOOOOO0ODOOOOOO
Fig.9 Mobile projection unit.
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Fig.11 An example worksheet used in the experiment.
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Fig. 12 Children using physical objects.
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Fig. 13 A scene drawn using a tablet PC
(GENTORO 1).

Fig.14 A scene drawn by hand (GENTORO 2).
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Table 2 Discussions on a way of a character’s appearance.

ooo 10 goooooooo

oo0o 10 go0ooooo0oO0ooooooo

ooo 20 goooooO0o0o0ooooooO000n

ooo 20 oooooO0oOoOo0oOoooooooo

ooo 10 go0oooooO0oO0oO0o0oOO0oOO0O0oO0b0O00o00
ooo 20 ooooooo

(© 2009 Information Processing Society of Japan



2826 GENTOROOOOOOOOOOODOOOOOOOOOODOOOOODOOOOOOOODOOO

03 O0O0OOogogo
Table 3 Story changes.

gooo B

go0oooooOooOoooOooOooooo
goooo0oooooooooOoOooooo

oooo A
100 gooooooOooOoooooooo
200 0o0oo0o0o0o0ooO0o0oo0oOooooo

04 0O000OO0O0OO0OOOO0OOOOOOOOOGCODOO

Table 4 Discussions on story changes.

0ooo 10 o0obo0oO0ooO0o0o0oO0o0oO0o0oO0oO0ooo0oooonoo

ooo 20 ooooooOooboooo
ooooOoooooooooao

ooo 10 oooooo

ooo 20 oooo0000O0o0000O0oO00o0

gooo 30 ooooooooo

ooo 10 oooooooooooooon

ooo 20 oooooooooo

gooo 10 ooooooo

ooo 20 00bo0o0ooOo0oo0ooOooooooooon
ooooOoooooooooo

gooo 10 oooboo00o0o0ooO0o0moo0oo0ooOooOobOOo0ooO0obOoooOoooon
00obo0o0o0ooo0ooooooooo

000 0Oo0OO0o0o0o0ooooooo

ooboOoooooooooo

0ooo 20 000000000000000000000O00000000000000

ooo 10 o0ooo0o0oboO0o0o00ooo0o

000 10 0OOo0ooooooooooo

0ooo 20 o0obo0ooooooooooo

gobobooooooooboooooboooooo2boo0000oobo0oooooooooooo
gobbooboooobodooboooooooobobobo4@ooOoOoboboOOobOboOonooOa
gooooobooooooooootbooooooboooOoobobooOoboOobOoOooooboDboo
goobooboboodoooooobodobooobooooboboOoooooobooobooooooboo
Oo0oO0oooooooocooOD10000BO0o000o0ooooooO0b0000n0no
goooobooooooboooooooooooboboooooobooooooooooooboo
gobooooooobooooo 1e™
gooboooodoooooooooooooOoooOoOoooobObooOoooobooOoboOoooboo
goooooooooooooooooobooooooooboooooooobooOoboooOobo
OOGENTOROOOOOO 100000000 200000000000000000O

000000000 Vol 50 No. 12 2819-2830 (Dec. 2009)

015 0DOO0O0OO0OO0ODOO0O0OO
Fig.15 A scene on a fruit rain.
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Fig.16 A robot with a stick.
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Fig. 17 Story expression by group A.
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