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Abstract: In recent years, research has been conducted on the use of multiple small robots to support users
in their living spaces, but the system lacks scalability due to limitations such as the small size of the chassis.
In this study, we focus on textures that do not require complex mechanisms or control, and propose an
information presentation method that combines multiple small robots and exchangeable textures. Next, we
create a digital twin of small robots and textures in a virtual space, and develope a support tool that enables
adjustment and exploration of the textures and movement of small robots using programming by example.
We verify the performance of the system through performance evaluation, and explore potential applications

through workshops.
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Fig. 1 Example of system usage.
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Fig. 2 Examples of parameters modifiable in the system.
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Fig. 3 Basic system configuration.
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Fig. 4 Overview of the motion exploration tool.
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Fig. 5 Examples of enclosure and texture plate installation.
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Fig. 6 Basic textures (flat cylinder / round cylinder / cone).

4.3.2 FEHRTIVRXFv

TLEFITNT 4 TR VR ULTRT 7 AF i
DVWTRZ (7). TRT 7 2AF vid, 2—FDFEA
DEMFFICEART 7 2F » XD dFHVFEE 525 (55<
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Fig. 7 Textures created with flexible filament.

*2 https://github.com/morikatron/toio-sdk-for-unity/
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Fig. 8 Mirror textures and reflection projected onto wall.
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HL, [REHFIC) 7L R AL ATRIRE B 2HEETH 3.
B, AMMETHHLTWE T 7 AF ¥y~ T2
AF % L= EDID ETNAET LY MZHRDAA, ¥
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T3, EERREETIE, HEAO/NMIa Ry b OME 2T
FERLTEBD, BET I —EICEBORrK Y N EBEIX
BEIENTES.

4.1 TR L D1, toio IXEHD T LA < FEFHA
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Fig. 9 Recording and playback of movement trajectories via

programming by examples.
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Fig. 10 Application 1: Timer gradually changing the stimulus.
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Fig. 13 Verified movement patterns.
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Fig. 11 Application 2: Preventing game distractions to en- (2) 1Ry bzl ALE & A U5 AT IR E L, ALK
courage work. e d L ICHEZHGT 2. BEROrRY FOBH)
s (RO BEREIER) 2L, AEK TR
THABEF ¥ LTCSV 77 A VIHRIFT 5.

© 1970 Information Processing Society of Japan 7



BIRALIBELMIE Vol.11 No.l 1-13 (Jan. 1970)

s AR ORFIIE 7 A TR S 5.

p=(111}

(3)

(4) TEdspdnEs) & THABEN 22577 vy PLT
Ly .

6.2 HERCER

PEREFHE D EERFEFICOW TN B . 38R B
BEIMME 2oty b Lb 0% 1412, FEED
RREZ(E 2K 151 RT. 1 ORIDBENCOWTIE, B
PRIIFE—HLTED, FKEEZOTrRENND S D
DD, ETAEZERTHER Lz 25138 A EWVIIEHE
TERhol. 20MEABHICOVWTIE, KEZELIZER
—HLTW2b00, BEIEE 2 L /5 msiir iy o
ATED, U7 THHMRENIBEIN. Zhidn
Ry MHEITHAEZEZ BB, RO BFEERZI Y TR
FLianoliEs 2720 E2005. WoAEERT S
FRE LT, AAER%RO BIEEEEZR L TREIT 5/
®e, FEELTHOBET 2 kR EME L TwL. 3
DEATRENCOWTIE, UABE) L FAEOEAZH D,
M2 AL TW3 DD, BB Ak
KEHATW., —F5, ETA2HETHR Lz 25,
DLDIDPCH—TDOFRIREVDDD, WABEID XS
PR 2R s o7z, 4 DELIBHENCOVWTIE,
BEEPIEE LTV a0, BREZ(LOE RS KE
<, BAMOAR 3HEERIKTLTVWS. 2,
O TRE e REZ Y D B2 TW 5729, FEROH
PR DHIE  (HAEERE X b BME S FRiCH DR 5 0L8)
WIHESHENEB LR T LoD EZX S, 20k
REWEIIED IR LR 5 2 2 BKITRIHEN S Z e %
W=, ERNCIEKERZBE L 2 5 WATREE D B 223,
SERIBEHE ORMEOFAEEOMET b ED TV L.

150

200

225

----- T J—

® 14 GO HAER OB
Fig. 14 Movement trajectories during recording/playback.
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Fig. 15 Time changes during recording/playback.
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Fig. 16 Workshop scene.
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Fig. 17 Created works and statistical data.
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Fig. 18 Snapshots from each work.
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