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An Efficient Representation of Diverse Actions Based
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on Similarity of Actions and Commonality
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Abstract

FELe A9} Tk $H7o] EAsks 7 Al We develop a method to simulate diverse actions
Aol A ofo]dES] theFet 2918 F&A 0 for a virtual world consisting of numerous
2 ¥ A2 Fasth 2 =3olAe o interrelated objects. We focus on how to
3t TS A RdRTE RS SR efficiently model those countless actions rather
o] MAEY TSt 528 §8H0E Rl realistic representation of each action. To this
3=l 48 Eh o2 98 taxonomye©l end, those actions are structured into hierarchies
7123 A V)5S o]gstal of7]d AHEE according to their characteristic parameters so
o] Eo|HE Fsto N 84 RdES > actions can be efficiently added based on
T o]F 93 Fa3 V|eEA FHEY inheritance. The first key issue in this model is
TEAE FEEE Y dE WeS A how to extract commonality among actions
3} k= WS st og A sty Hby and identify their idiosyncrasy. The second
=5 U5 walkE Ao Agalna 74 issue is how to reify or substantiate inheritance
A 3 OEA BAEE AREs of the actions. We apply the developed model

to the walk actions of quadruped, and their
simulated results are shown in articulated

figures.

R
gl

&
&E]

2

14 FA17} 5= ofo)d
# asolt) oll@

pud

(o)
A77} AeEe] o1
%

oy

© M = o
o
3,
>
i
K}
(e}

ro A} era 8] Aleke A A THOTHEL
E

of tigh Tegh Wk )

sk

A oE wolF & gk

7] Sla W oo dlolejel

EEERS:
SRR



! Session X-B : ZfI7|SZEE 20F-2 559

K D= fAn O AN A 0] IS A ok

=AM action?] AFEA] HEETRE T ]
ot 5o TEH 7% T FHS BEE 3 O w
th o] #Jsto] taxonomye©ll 7123 < 71553 i O e
HE2ke] Bolde sk REy WS AAS)H e
il o5 §J3 T3 V|ERA FAEY FEHS F
ok U Ao W8-S g e WS
i,
II. Actions

ool HEE FH-E action5S TAAIZILE Action
< A9 d&E sHoln ofulgt giE A
7tk Yo F actionS primitive actionE
gkl composite actionsZ T ETHE]. &
taxonomy©ll 7%+ &3} A5z
e g A4 actionEEA
ot 5491 walk()E xdstaA} sk
flate] actiong9] Al e F
FiORE g R e ASHAE

o]
TR, Tk AR B Aol $a
o =
=
=

Lo
N
p

i
M
=

to
rlr

I

animal
HA &
A=)

L

t Ho

il

action hierarchyS 1% 19|
Exi=s

Z move()d ¥%2l walk()+ legged animal®]
t)E 2 ¢lactione]™ 319 259 dubA action
oltH3]. 4¢ Ze29 actionol sFHIF e~ 22t
WA Solds aeste] shel Se29] actions
At olgfst TS T
o] AFE oA Hizo] thelo] o AESHA Eitol
ok thEle] FoF Fele 2A9S BAlSkEd 7HY

2]
7122l Fa3 84w 28kl ZiEA action

=0
iT:-_‘t

)
lo

o
x4

I, BZ(A gait)

1. 29| mad U

Legged animal UthE|e] S2H
biped(FE4%), quadruped(U'E3 %), hexapod (S
)& Vheth7, 8l oldd 5 ol8dte] 1
Lo|AE thejo] Aol ogk Sej2~E T4
3t 28] quadrupedE 1 gait®] o] wjebr] 2
& stk

Quadruped typesell A= the]¢] Fejol] whel 13
29} 7o) reptilian(¥5), non-cursorial, cursorial
N, 2 59 TP & +7dtH4]l 714 mammal
© non-cursorial, cursorial®]™ reptilian< reptile
o &3tk Ae 19 15 S8iA &7 AFTh

o] & a9 Feja=

EHFE 53] mammal>
non-cursorial, ¥} cursorialg 7FAA] Ht}



560

(= “L%j
b
4
b 3 o, s Fe
(A) Reptilian (B) Non Cursorial (C) Cursorial

2. 01|X1|
9ol Ak 247+9] quadruped typese o714
Arshs g % 2t} B =19 oAs S4EE
FAME IH-F F quadrupeddl] =3eta, 152
action®] o 24+= trot(), gallop(), crawl()& T
RTb i

ActionS AmslaAl 8w A AA oA E T
sk} AAA ] Agow 253 HES FH o 9

lo

5 gtk pARE 7P AlAll A = ofw gk FA]9)o
e A 2A9E wEEh 1 2R oig
HEEo] A3 5, AAE #20)E A2 MFE
Eekek SRR 2d F 5 ek oleg WgE] o
& Agom FAYS sty BEE o ~
225 Alofa Yk Aol
o238t o]F-= trot(), gallop(), crawl()oll 3t &
AQlo] oA o]FojR = 7S dal fH o] e
3 S5 ghEolof dit) o] FES oddl B
Ao 4% Agl o WgE 248 UghoEs
Zy7] v A9 gaitell w3 SfHS Ao & 4 9l

ot} 1993d 9] Katsuhiko Inakaki®} Hisato
Kobayashit =< &3] Quadruped®] 2ol
oial] o} Z1¥ 37 Zo] ¥E ) FHE] 7]

A Adsle 219 71-H crawl()S A A3

55 e
ﬂ, ﬁ

>y 13 3. 374 HElY gait

HEAQ AU oY siElel| wht g 2
oA ke pnmltlve action Lﬂmi AP

HH
TTL_

IV. Primitive Action®] <
o]7) A% action?] A&Aolel= ojn)d| diste] A+

S go] of ) A2gle] A g 7HE ol

guba o 2 A&rol2l= oJw|= descriptive attribute
of #eiME AFee] 54 p9E U= 5
Ax}o 75?;}% oJuglt}. &J7]4 descriptive attribute
ol Sl el e 543 g 7

I actione of® )9} @jo] 3k 2oz



Session [X-B : 1fst7|S2HX 20p-2 561

EH07A o|fgt gholl oJg Ao w xHF F ¢l
o} wEbA] 19 Sell A E Ad9lE e 2ol A= action
of g AAE dta AlRste 9l Fese] &
A9l gk ok FHHER F4YS WO
ek o2 gt shebn|el= el o] FEE AYA He
dl, o]= ojw gk shte] sten|e] 7t o] 744 factor
EEA TAEE ovgith

P—l>: (‘rli Ty, 373, cees l'n)

Pr= (1. Yo Yo o Y)
P—3>: (21; 22; Z3f (28] Zn)

e.g., horsetrot) = f(P;), where P, = (‘an

angle of a joint, a step, a speed,...)

S5k 2ol 24219 factorE-E AT F%
Z

y
= 1l
Aol 4% HE &% 59| factors 1 o

i o
4 i

step forward

05
»» 1% 4. Primtive action¥} |24 T4
Composite actions

V. AAH =

A7 G2l Ak Azl o] o] 7HA]

203 s3] s & stk odels ol
A A FToAA trotO)& dlZA HA Al2=59] flow

of s Rk
architecture’™= 1% 59} 7t}

1. tell wE ontologyoll H3Hc}

2. AZAC met To] &3 FeaE 53
ontology’dellA walk()9] primitive action}
primitive shape & trot(°ll 3t 2-5-2] Hej
of e =4, seprHES 7L 2t

3. el 543} ol wE Holdg o]&ste] A
A W tel2 3% composite actions e
of Wi}, o37]A] AHE-E]i= F1-2 primitive action
3} quadruped type, gait typeS 71A 3L S
20tk

4. o]#)dt £491S graphic engineg £dto]
renderingAl7| 1 HFHo 2 xyde A3}

o] visualization AZ1t}.

horse

ontology

A1 vehd=

flow&

primitive shape
/ primitive action
conditions of
T trot

)

<:|

graphic engine

&

rendering

visualization

bb 5. AAAR) A T

I3 62 walk()] primitive actions X<t}
=H]% primitive shapeE ©|-&3lo] te]E a1, ¢
g5 Wi g E el 7P 712 s3] B
w5 HojFEh o) trot()S o] W] sl 71
Q1 Ao w2 AhgahH, of7jel| wolul= Ef

N
rle o



XY 3t==oixst5 2004 FASEEANE =27 Vol. 2 No. 2 |

Fo]#} quadruped?! legged animal®] Y| t}e] = &
A7 2] trot()ol] et o]l MAje} sEtulE
£S5 AEsA "ok

% >®
» > 13 6. ]2 Primitve actions

a8 7€ trot()Y ¥ ] = Lﬂ Tﬂrﬂ«] THE

-1 B
I BAS 2 gaitvht A3 F 5 Ak A A
gaite] ek el $499) AR Aaka 17 7

Left fore

Left hind

Right fore

Right hind

\

»» 13l 7. A sequence of trot gait

VI 242 % & A8

2= A7 7P AAIE] el EE9] action
of diste] of7la] Bk Qzke] A4 o]l
ontology “golA A& FeH F2 JAZA

quadruped®] walk()ell #-8s}o] Mdgs)] Horow,

===
TIT=

T EAY BB fAMe) e AR
sk, B AAZ 71E WA 0z St 17
2=k o

L factorE E810] Aolsl= wWalo] ofd 7
Ao 9 AL B3 3EH MdoRA P5S

kel

g 3
FAERL FPEA QIARIAES] S0 ”Lﬂl ontology
o) 71RA Q] primitiveE Ar&HkIL < o835
o] 495 FHske WA =sto] E%ﬂr Aol
= ol g 7IReR 7HE Sl s dloldE
] action®] E&S 918} Planning & #-83}e] 4]

27F Azl 7P AA 2 Rde vhen,
theFel Adglel] A she 58S Frlslor & Aol
w3 primitive actiong 2380 QlojA Fa s &
F—ﬂ%ﬂ ARt FA AU Ao Zash of

Aolie] A apslolo & Aolck. oA

o
3 thAke] theksl actions {EsIL AAZOoR
simulationdte] 159 TW|¢la} AA] A2 oo
ESH A9 FAMS dANA B i

S99 BRI} AL ol & Aol

173ad1

[1] Norman IBadler, Diane M.Chi, "Virtual Human
Animation Based on Movement Observation and
Cognitive Behavior Models”, Computer Animation,
1999. Proceedings ,May 1999 Pages:128 - 137

[2] Tom Calvert, Sang Mah, Simon Tang,
"Autonomous Animation of Human Figures Using
Intelligent Agents”, Systems, Man and Cybernetics,
1995. 'Intelligent Systems for the 21st Century’.,
IEEE International Conference on,1995 Pages:4291
- 4295 vol.5

[3] Park.J.,” Semantics Of Concepts”, Tech. report
#91, AIMM lab, Kyungpook Nat'l Univ., 2004

[4] RMistry, G.Clapworthy, "Computer-Based Animation
of a Multi-legged Articulated Body”, Information



Session [X-B : 1&t7|2H= 20}-2

(5]

(6]

Visualization, 2000. Proceedings. IEEE International
Conference on ,July 2000 Pages:315 317
Katsuhiko INAGAKI, Hisato KOBAYASHI, "A
Gait Transition for Quadruped Walking Machine”,
Intelligent Robots and Systems '93IROS '93.
Proceedings of the 1993 IEEE/RS] International
Conference on ,1 ,July 1993 Pages:525 - 531 vol.1
Park.J.,”A logical simulation of discretionary
events in spatio-temporal context”, Tech. report
#3, AIMM lab, Kyungpook Nat'l Univ., 2000





