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MitsuDomoe: Ecosystem Simulation System
of Virtual Creatures in Mixed Reality Petri Dish (2)

REN SAKAMOTO  YUKI WADA™ TOSHIKAZU OHSHIMAT!

Abstract: In this study, we propose the use of mixed reality (MR) for the purposes of biological education. Our objective is to
create an interactive edutainment MR framework for users to learn about nature and human beings. MitsuDomoe, an interactive
ecosystem simulator of virtual creatures in a petri dish, comprises three species of primitive artificial creatures. MitsuDomoe
simulates the predation chain of the virtual creatures in the petri dish, and users can interact with this ecosystem via the petri dish
interface, that is a physical MR display. Users can also experience immersive observation by wearing HMD. By combining the
MR petridish and immersive virtual reality (VR) interfaces, we synergistically improve user understanding of the experience. We
have tested the first prototype system at Laval Virtual 2017 demo. We are considering about improving the system by reflecting
user feedback at the test.
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Figure 1  Appearance of MitsuDomoe system
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Figure 2 Predation loop
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Figure 5 System Configuration
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Figure 7 Multi-user experience
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Figure 8 Operation of petri dish display

Ty —aria— by &K IIIRT. B
M, BEE, ZEMHEOZNENEZE TS 6 L, 2k%
I VY NAOKHET7TRERORK 2R LTV D,

SENSING SPEED FERTILITY
Deep& -
Narrow Fast  Prolific  cpanan

Augment/Increase @ @
Diminish/decrease @ @ @

Shallow sjgw  Non-
&Wide prolific

Virtual bio-chemical liquid palette
M9 7y/%—zarbo—/L - Ly b
Figure 9 Factor control palette

437



61D EIIC, hEhyy—LDOPIZEL OX5H
NERENDIOT, FHILICBITEREEZ THERTD
L, EONMIRECIEBERE 2RSS ETHEE
265, 2Ok, BEO2—PIZ XD RIRHAS G E
T, [Efik&F A % (ChromaDepth 3D Glasses) (= & %5
ALEIZ LB 7 W R B 22 T (R Fo R e 2 8 L 7.

VR AV #7 x2—ATIHE, Vv —LRNE»LO— AR
RCARROBMEZBET HZ LN TE 5. X 10 125
ETINEEWEIE T O 2 FEOFR/RE— NEHEZ 77,

(a) fhgET v (b) EWileT
X 10 HMD IZ k% VR (RER M4
Figure 10 VR experience through HMD

4, REELER

A BT 2—RAEWE LY AT HIZOW T Laval
Virtual 2017 2T < O—fxr—HE xR & L@ ER
AT o72[9]. K 1L IZART £ 910, S e & Fmilind E
T, 250 L FREEDRBRE N b - 7= . 3 T O AL M O £
HEOIL, MRRSICHEINTZ. £, MRy r—
L BHRO Y v — VITRAEAEM 29 & W 9 AR,
BLEOIRREOMENFIZIh->Tkh, MEICEETETW5
BT DA Gz, T oRIT o S AORIEAEM % v
F—LIZEALTWTY, FREROP T HICEYEEHE 1R
DOBEN S HICHEDIZON, £ 9 7500 EkE DR
b, BEXTHREEZITORTHRALNI.

11— —F~DOT RO
Figure 11  Demonstration for public users

Ty H—arra— Ry hOBREIZL - TR
EMOFEINIETEMZ DA H T 2—ATHONTIE,
AN BHIVTEIEIZTX AL 00, B/ T iiciEd
DENIRNE D Thol-. BIE CRET IR LDV,
ASBRIDOFTERTTIE, v —L T4 AL A ok
AEE R DD 21T - 7.

Ty — L TIIHSRMEF L DR EFRE LTS, HMD

(©2017 Information Processing Society of Japan

WITAEBR TN DOFIRE B 2otz PR L ORE &
FARDWHEE L WO FEICESHRX, HEED 18 LM
BETHD i) ORYEEEFEERIED [AEOHEH )
LT e TRELTWSHZ &I, BRI TH D
HOD, BITHERD R E VI REILD D REDOTIERIX
HY, AFTETHLHARICZTANRLND L) ThHoT-.

5. &IV

Laval Virtual 2017 ®ER %@L T, £< OFHfEo=—
PR LT, AR O S, TR AEEE T 7T L OB,
2—WA BT = — AOEMEIE, T BB ICHEE S
W, VAT AR DRRINHERET D Z & R &z,

E5t%, A7av=7 MELT, WSONOFRENS
B R &R A D T < BRI B E T LI DN T,
SHIZHEHERMIZ L SN bERBRAEERD. B HAED
WEHE] L LTRES 2 TAER) & 5E bk
ANEETILVHEREI LT BEIO 712 Y XAIZHONWT,
WS ONDEYISE LT g8 E Y Ial—vary$52 L
ETB. TARAL AR HED TN, WL ONOFH v
FUAEERL, BEABENPS T 774 —arv br—L %
fEYFETOFa— M) TIVEEERL CTEREZIED D,

IHIL, EFEFEICB T ERNAOB AL, IE
BOHB E R L, PMHPASCHBIC S FMEICHNCT
WHDIZR D X I BYVMHA T FETH S.

BB ATo U7 MW EN TV D SRR SR
B O R BIFTE BTG L £ 9. AF%E1E, JSPS B
HF#E: 16K00288 DB #3521 7=H D T,

&% 30k

1) /M= KEBE—: MitsuDomoe: /S—F v /LAERE RO &
HEHY I 2 b=y a VRV AT A GBLW) , WLy
VRO LA BT a 2007 #CHE, pp. 872 — 875 (2017)
2) FHERRFEM T 2 AN —L, BESIR S AR SR ER 72 0D, No.
41 (2008)

3) AN, A PARHEBEM ORENIE ST aR—
JVERA DB SE & FEER, K RFEEE LRI RS A,
% 31 7, pp. 119 - 140 (2009)

4) BIEfh: ML DEWMRA 2T 72 a VAT LD
R EWIIRGT, 15 LB 2553058, Wol. 49, No. 10, pp. 3546 - 3553
(2008)

5) Okerlund, J. etal. : SynFlo: A tangible museum exhibit for
exploring bio-design, Proceedings of the TEI '16: Tenth International
Conference on Tangible, Embedded, and Embodied Interaction, pp. 141
—149 (2016)

6) BAE L AR TEDL XD 7 4 bV A = A~EY X, Bhf
K (2000)

7) HHEEA EMET DN A A, HIAEEE (1996)

8) Chauvet, E. etal. : A Lotka-\olterra Three-species Food Chain,
Mathematics Magazine, Vol. 75, No. 4, pp. 243 — 255 (2002)

9) Ohshima, T. and Kojima, K. : MitsuDomoe: Ecosystem Simulation
of Virtual Creatures in Petri Dish, VRIC'17: Proc. of the 2017 Virtual
Reality International Conference, DOI: 10.1145/3110292.3110295
(2017)

438



