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Life-like Animation System Based on
Intermittency and Diversity of Motion

DAIKI SATOI"" HISANAO NAKADAI ™
JUN’ICHI HOSHINO

In this paper, Intended for tropical fish, we propose a life-like animation system that focuses on intermittency and diversity of
motion. In this system, with reference to the physiological ecology of fish, we have constructed a fish virtual model to
incorporate such relationship frequency of the caudal and swimming speed, the structure and biological characteristics of the fish
in fact, to control stochastic two-stage. Generate a sudden motion in the selection process works, creating a diversity of
movement by controlling the parameters of the motion generation process. In the evaluation experiment, we confirmed that the
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sense of life is enhanced by the combination of two attributes of intermittency and diversity.
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Figure 1 Movement trace of the Sapphire devil.
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Figure 2 Spectrum analysis of the movement trace of the

Sapphire devil.
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Figure 3  Acceleration distribution of the Sapphire devil.

o 2ERPERERETIL - -

BIFRERD
TERMRIRBE

; v
' NRSA—=5D
: EEREIRBRE

4 T—a ERIZET D 2 BRsiERET

Figure 4 Two-stage stochastic model at generating motions.
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Figure 6 Virtual Fish Model.
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Figure 8 Sapphire devils swim toward baits.
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in CG simulation.
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., HHELRTIEERME L SHEEON TN S D54
2, EREITIEERE L T2, Mo ziBnaT 5, ki
%1 EWo iz RO EFERSL, % 7o TV T
21 EnH X o, BESAMEZEEIELIMELRELN
. SO BEOTRNTE 2V, “BHHEIL TN,
B BNEMET R EOFMEAM ELZ. 2 3 ODIHH
I, AXHS LS OFN E OFICIRWGHEBERH Y, “BhiE o
FRINTERW [TEEAEE 1% THEE (t=12.68817, p <
0.006154), “BHHHEFLTWDE” LAEKALE 1% THET
HY (t=1022391,p<0.009432), “Eh& NEHE" 1THEK
5% THBE L7z (1=6.111638, p <0.025743).

F77, 4 DOEHWERZ = BETHOARRXT bIZE T )
ARXDERWAENTZZ EnD, Voo )4 XL EMtED
MICEBEOBRIZZRNZ EBNRE I, Lnl, 3%
—UDT =A—varyERLT “BRABREBZICKTDL” L
5 FFTE BB L CIXBME S 2 — v DWW X B BN
RN, BEr s ) A RXFEEHERIT D L TIILER
BWETHDHEEZLND.

SHOMEELTE, 2o TARREIE] LWV bon
MEzRL, EI0bAEBRINDONEZHFHEL T LERN
HD. FTFERICIE, AROBIET7 4 v 2aET VEH
KoLy PlfEOEE, BE~OHEGRELEELIIE
WCHRIBESHETNEZNEEZ I TND.

(\"‘.4

(©2013 Information Processing Society of Japan

Vol.2013-CG-150 No.1
2013/2/18

S5 XH

1) Michotte, A.: The Perception of Causality, Basic Books (1946/
English transl. 1963)

2) Heider and Simmel.:An experimental study of apparent behavior,
Am.J.Psychology, vol.57, no.2, pp.67-70(1944).

3) J.Feldman and P.D.Tremoulet.:Perception of animacy from the
motion of a single object, Perception, vol.29, pp.943-951(2000)

4) ARG, BRAE - OMIERIEENIC IS T D AW - JRAEME
HENZ 59 2 EEN ROV, E - H B R AR B RE,
vol.101, pp.95-100(2002)

5) VIS SRR 2 TRIRTRRIE A & B
POITNG 2 D08, ERE ta—~vrarvba—4 A
%727 v ar (HCI) ,vol.2012-HCI-148, n0.10, pp.1-8, (2012)

6) Opfer,J.:1dentify Identifying living and sentient kinds from dynamic
information: the case of goal-directed versus aimless autonomous
movement in conceptual change, Cognition, vol.86, pp.97-122(2002)

7) X. Tu and D. Terzopoulos.: "Artificial Fishes: Physics, Locomotion,
Perception, Behavior", Computer Graphics, SIGGRAPH 94 Conference
Proceedings, pp. 43-50, July(1994)

8) Craig W. Reynolds.: Flocks, Herds, and Schools: A Distributed
Behavioral Model, Published in Computer Graphics, 21(4), (ACM
SIGGRAPH '87 Conference Proceedings, Anaheim, California, July
1987.), pp. 25-34 July (1987)

9) Karl Sims.:Evolving virtual creatures, Computer Graphics, Annual
Conference Series,(SIGGRAPH 94 Proceedings), pp.15-22. July (1994)
10) Michael David Travers .: Programming with agents: new
metaphors for thinking about computation, Massachusetts Institute of
Technology, Program in Media Arts & Sciences, 1996.Includes
bibliographical references (p. [197]-206).

11) &mpsEs: AEAMR O, [E2E4EAR (2011).

12) AL fFELEREORERE, HELEAR (2010).

13) R —: ERICB T 5 Y XABEORIE L w5 EITHTS
e, 1 FHARTE, 4, pp.33-39(1997)

14) Wataru Matsunaga, Eiji Watanabe.: Visual motion with pink noise
induces predation behavior, Scientific Reports, (2012)

15) JNRE =, RIS AOMONER) L AKP e Ry b ~DIS
L, BARTAR Sy 52 A AGR AR T 2250 Web =238, 55 12, 55 3
7, (2005)

16) WHE, JHEE —ER: =7 02 - 7O T RAF A= X, =T
0 e NA A AT = R AAFEE, ARG (2010).



TH AL e
IPSJ SIG Technical Report

1+ 8%

o1 £EMEHBICET 2 TFTHAREEERE=DO—K

EEPSLV

6
B

3 2 2
4
3 I
2
1
o -
P1 P2 P3

B

a
2
| ] I I
2
! I
o0 -
P1 P2 P3

BEHLHS

E) El
| ] I
2 I
1
0 -

P2 P3

6 ¢
el H
4
3
2
1
0 -
P4
6
=] 5
4
3
2
1
o -
[
6

EFEE
B
P1 P2 P3
BS5¥BLTWS

P1

6

2 5

P4

3 5
3 > 4
2 3
I 2
I I 1
0 -
P2 P Pa

r

2
4
| ] I
2 I
1
o -

Pl P2

r

frog 2 £EMEBICET 2FEKROMBEEDO —K

SRl

B

Pl P2 P3

P4

Vol.2013-CG-150 No.1

2013/2/18
EBHBS EH 52
2
.
Pl P2 P3 P4 3 P2 P3 (23
A D FHTELL
4 6

E]
: I
P2 P3

3 2
P2 P3

5

4 Bl 3
E}
| I I
2
1 I
o -
Pl P2 P3

u

P4

HEENRY

EEYSLL R S BANHD EENDD A B BR R FRITERN BRFSHS  BSHELTIWS ZBN RERIEY
EZEPSLL 1
RFEM 0.868803058 1
EZ: 31 0.967638141  0.782181739 1
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