(o BT A A harvta—TF 4072 RP YA (EC2018) | 2018 4F 9 A

MitsuDomoe: /N\—F % JLERZRDHEEEHE
DR2al—YaVEBRIUORTL (B3H)
HETHONREZEFBLEDHESA RS Y

PN

i 7

AWFFETIE, FEHARERE L TEEO/N S RUEAEM BT E 2T A—F Y VAERRO Y I 2 L— X DBY%
BRI TWD. IBIRVEREZ RBU, AMF LT EOFE~0BE 5 HTZ L2 AME L, VAT A
DEHCHTZ > TE, EEORBOERO L 5> REREZELDETT 2T A4 A FEAFELTWA. A% 3T,
A MIEICRNTT, TOTE Y I 2 b—y g VICHETHIZEATI L LIS, 2—PFAf X T—RL L
T, BB RRE NEA BT I a L BFEEL-OT, ZHUZOWTHET S, BE/TEIS I 2 L—3 3 1T, Boid
TNATY XLEIARE LT, BENAIKRE UTHE - BRI fE 5 B & KGR0 26 8) & (L0 %8 & 3l 925 X 9
- P ETE A BREIEE LT, £72, v —LOKOHICEFGEIRRZ L, TS R L > THREEOBIEED
TR ERRTCELAL LB T 2 —ADFEEERB o7,

MitsuDomoe: Ecosystem Simulation System
of Virtual Creatures in Mixed Reality Petri Dish (3)
Aerial Tactile Interaction with Simulated Schooling Fish

TSUKASA SUMIZONO  TOSHIKAZU OHSHIMAT™

This study aims to propose a new educational tool for interacting with artificial life (ALife). The proposed system consists of an
ALife behavior simulation and a tactile aerial display with a combination of aerial imaging by retro-reflection and a force-feedback
device. The content is mid-air interaction with a simulated school of fish-like ALife. The behavior is based on a modified BOIDs
algorithm with a predator—prey relationship between different species. We tried to tune the parameters of the algorithm adaptively
so that behaviors of schooling, chase and escape are combined naturally. A user can enjoy interaction with the fish through aerial

imaging and haptic feeling. The user can feel the activity of ALife as a force field using haptics.
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Figure 1  Appearance of the earlier MitsuDomoe system.
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Figure 3 Behavior between three types of species.
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Figure 5 Simulation results.
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Figure 6 Idea of the parameter adaptation.
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Figure 8 Mechanism of the system.
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Figure 9 Haptic interaction with virtual schooling fish

HETEL b DRI, ABEY OITENHIENIC S Ay
TWAERT VXY VG THD. Thbb, HET AL AD
ABA T AGERAEIZEBT D, vy — LNIZOAT 55 E
DS DIEREIC S U= R T v v VO A Mo 3]
7 M ELTIARLTWD, ZHUZkD, AWEENRH> 29
<AL TR AROBME L TR LS.

ZERBEER & IR T S, 2 L DAL DRI, O
R EERNT 2 ZEICL 0 FH LWERAREZ EBLCTX 5
HDE L THIENEZ L 23N TWDH[13]. AREFFEICB W T
1%, EHBICE o Ty v— L OEHE & KE & DRI HNTE
WTWELEDCREDZE L, T A RZE>TED
ERgIcitn b b Z &, BRGNS BICEEREEFE-
TREULN, EBEOBEBOERO XS R EBBRIEM % B
THMICAEELTWE EEZLND.

(©2018 Information Processing Society of Japan

2. ©IY
NTLHIZRAEYDERER Y S 2 L—3 a T HRRITH
EEHBTED L9, BT ¥y /WIEIC L 21TEHIE 2 2K
LT, ZNICHEDTZO OBIMTE, Kt o OB T
&), % L C Boid EF/VIC L DHENITEID 3 BEFRERT v
VX MEIZE A LFEE L. £, KBRoA 2T =
—AMETH, FREAMERBRIRRE T A ADOHE
PRI E Y, vy —LINOKFIZN DAk S EEEMICAlRL
BoTWBELEIRVT VT 4 OFEWVEBRMNTE S L HRL
7-. 4o Laval Virtual 2018 T Dk B BT R F25R[6] 238 U
T, RAEWVEREOZ—FIZX LT, VA7 A8 +55%
BRICHERET D 2 L BER SN2, KT AT LA TOKRE
EREZT, WO TEAEREZB 2 Y. £z, AEHME
DHE K LT/ T A —F ORI OV T oM & A
IR 72 SEEE % 38 2 70 - T <

BERLEATH Y I 2 L—32 3 icBWTIE, BEETH),
RO DOBHMTE), Kb ok TEHO 3T, =
B IXFAE, MRRg, Kl o thoflik L oBfRET
il shs MTENREER ] Echl#flans. —5FT 17
ATHA 7] BEDOHEBIONWTHLELELBI v, B
NAEEKE LTOXBREL WomTHRIZL - T, HEITH
DEREEDD E VST LI RURNTEDHEZZOND.
ARROVI2b—vaIZELTH, RETATE 1H
BHE| OBLhoTWAEDT IEFEHR] & I5E bE
OTWRERDH D

AEIE Y A RN 2 UEL ST, EFrrEIE
T2 ERHOBADD, MEHEBG COMAERLT B
B, EBICHEEICEDTH Y 2o, IPERASHEICL
BT NHDILARD L) BMVMATHSFHETHD.

Wi TG T AT LA ERETHICHIZ-TY 7
Lo B EM A RN W EAD — S FTEKRE
RS EH#H L BT Ed. 72, REART oY =7 M Z
71 ST D ILARHE KPR 35 KB AFJE R A0 K
HLUFET. RBFFEIX, ISPS BHFE 16K00288 DB % 521
=HDTY.

BE 3

1) /NEEE=, KiEEE—: MitsuDomoe: /N—F v LAEREROHIR
W I 2 L—Ta VERBRY AT A 1), HRLEES Y
RIOT LA BT 3 2017 i 3CEE, pp. 872 -875 (2017)

2) Ohshima, T. and Kojima, K.: MitsuDomoe: ecosystem simulation of
virtual creatures in petri dish, VRIC '17 Proceedings of the Virtual
Reality International Conference - Laval Virtual 2017, Article No. 2,
DOI: 10.1145/3110292.3110295 (2017)

3) WAL, FIHBER, KEE&E—: MitsuDomoe: /S—F v LA g
RO I = L— a3 R AT A6 2 #), EHLE
FETUATA A haArEa—T 4 TRV T L 2017 i
SC4E, pp. 435 — 438 (2017)

4) Ohshima, T. and Kojima, K.: MitsuDomoe: ecosystem simulator of

198



virtual creatures in mixed reality petri dish, Proceeding of SA'17
SIGGRAPH Asia 2017 Posters, Article No. 32, DOI:
10.1145/3145690.3145742 (2017)

5) $WAFE I HRTEDXD 74 A A~EYXER, %
AIFHIRR (2000)

6) Ohshima, T.: Tactile MicRocosm of Alife: haptic interaction with
artificial life by aerial mixed reality display, VRIC '18 Proceedings of
ACM International Virtual Reality Conference — Laval Virtual 2018,
DOI: 10.1145/3234253.3234320 (to be published)

7) Reynolds, C. W.: Flocks, herds, and schools: a distributed
behavioral model, Computer Graphics, Vol. 21, No. 4, pp. 25 — 34
(1987) DOI: 10.1145/37402.37406,

8) Reynolds, C. W.: Boids: background and update
https://www.red3d.com/cwr/boids/ (2018 4~ 8 H 7 H)

9) Rimon, E. and Koditschek, D. E.: Exact robot navigation using
artificial potential functions, IEEE Trans. on Robotics & Automation,
\ol. 8, No. 5, pp. 501-518 (1992).

10) WIER, SfEfR], SvREF D, AN, EEmr: AL
EMOBNATEIOET Y v 7 & 2 OITEER, FHA & T, Vol.
52, No. 3, pp. 246 — 251 (2013).

11) AIESC fAUTREREN T <Ay, KIEEREEE (2007)

12) Yamamoto, H., Tomiyama, Y. and Suyama, S.: Floating aerial LED
signage based on aerial imaging by retro-reflection (AIRR). Optics
Express. Vol. 22, No. 22 (Nov. 2014) pp. 26919 — 26924. DOI:
10.1364/0E.22.026919.

13) Hoshi, T., Takahashi, M., Nakatsuma, K. and Shinoda, H:
Touchable holography. Proc. of SIGGRAPH '09. Emerging
Technologies. Article No. 23. DOI: 10.1145/1597956.1597979.

(©2018 Information Processing Society of Japan

199





