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. Abstract

The next generation of 3D mobile games market is becoming increasingly active, more as a
result of improvement in the CPU speed of hardware phone, embarkation of 3D engines and
high memory capacity, In response to this trend, popular 3D games of PS2 (PlayStation2) and
popular online games are being launched as mobile games. However, mobile units have different
hardware characteristics compared to those of other platforms such as the PC or the game
console. Therefore, mobile game versions of the popular PC games face many limitations in
many aspects such as in battery capacity, size of display, capacity of the game, and other user
interface issues. Among these many limitations, study for allowing low capacity storage of the
game is becoming important. In addition, realistic animation of the 3D character on the small
screen of the mobile unit is more important than any other matter.

The purpose of this study is to find a solution to providing realistic 3D character animation,

and for decreasing the storage capacity of character animation for application in 3D mobile
games.

mE.m

W Keyword :| Low Storage Capacity of Character Animation| 3D Mabile Gamesl|

» 2 dATe IFUEtn AN Es dA7aN 2 S EAsHcHEF )
S 1 #050902-002 Maretzel 20054 108 20
X} - 20064 0" 022! DMK HWE, e-mail 1 kyungbp@kongju.ac.kr




—
(@)
x
rot
i)
T
r=
m
9'\_1
o
rir
HO
>
S
(3]
<
=3
W
r
=]
(3,]

A Aol Hz 2 Aol
PS201A Q1718 @& A gtoldixg Yo B’-HF?J_
2 #A89.00, 3D AYAE E T4 A o %
AAFEE 3D 2k Al Aol uAM AAAd EHP‘%J_
A Mu)|2(SKT-GXG, KTF-GPANG) & A& 3}—’
itk ol AJES AY THz, o)F A=
olgBAalake A Mulx 5 3ukxprt shEe]] Ajaket
HA ARl 3D 2etd Al Agol BElA Hesn
Ak

HZ ARMOFS ©Ag dd7)50]
Z9 drEErt 54
A Aelvigo] BEE 29 3D AYE A F
Al 5193, ARM9 Z2A2 239 W3S 9
AYE S0 ¥uld 3D AU %—.

o 5
e

‘_

l‘l

omA A=

3 4%

O e

IRtk ¢ 3D AL S00KBols Lo 7]E9] 2
AY oAl IMBeldoR 71 BHd AYS @ -Ha
Bojgal B2d 2N WE $5RL 27 5 Yt

3D 2ol AdEe] oA EAHT Y

Tzt AlQle) M B °L~°l\°14 Y715 %
guy) W2 7MY S st AP &3] 7
AAut, o8] PCEAl vis] AUl &3l AGHS
Wt} oekA 3D HEE °H‘4“ﬂ°]"14 A&H3E 9
& AT gaAo] AR Ytk £3 3D 2ot A
oAl @az)e] EAA LCD Ato]lZ (320+240)7t 27
o) 3D FFE7}L FAlel Bk wekA 3D 2ok Al
Ao ALHY AJAFoln] A2 ofiinjo]ad
o] AYde AHAE s FoI skolth

L =5 E Agy 298 P @k Graphic

Data % A2do} F& 2 9 AAE F3A4 3D
2uly Aelel A3e Low Polygon Character Data
o] o)A AF whE golu gtk

AstAl Lep7H Hon A=

I, 3D THfY A x[=tnt 3D Character
Animation

*‘01]*1 wE7]e] g2 Adisi,
=7t 83 ol °lU1 T
& 5101 A dadel=d e dwt PCoE
dadelert ofelE A=F9 A ddvle EH}‘Q
ez 8T Adolth A2 MSM610071¥H &
Z7)9] 79 ARM9 Alge] 2ojet stEev] Thav) 4
5 2ol glo} 7]& MSMbBXXX ol3t Ade 4%
l Aozt e %S BoFa ok olgg 71E 7]
o] AAlel ARM7 A2 CPUAXM ARMI26E] ~
S CPUSH AgEHA A5 Jaygo|=rt Halzo
2 Walz gtk

Z MSM61009)= =t JUNES R tiEHD gt=4)
of Aoz Aul2=id HEn| o] 299 MPEG4
AMu]27F MSM61003 ol W=z, & of 213t Al

[(‘

o

o 9L 98 3D MET)Fol WRE AL
— R
[ 3D Game ]L Other App‘J
oH 3D engine \‘
-]
L platform J
3D API ][ Other API—]

.
LAccelera!ion Chip H/W }
=

PC
22 LAuthoring‘tool ][ Game SDK 1

a2 1. 3D PHS B LU A&
ey e dadelse B wued WE @
Alg W 4 &5 o =2 AY #3L ATY

Fake] gl
2D/3D 29 7k& 7)1 AY 5



3D =Hie AIUE XME 3DIHE ofLiololM xIxtol et HF 109

a
R SE— "

AQ7AA ] FHoz St

3D AY FES AT =2utd AL pCEA A 2
o}t 2ot YollA 3DE 7837 HEiME 2utd 7
719l A gHel AdAzz APIZ} Fulsojof 3 Fol
£ 927)9) VMYl 3D 7 Aoy 745 o F
Aol Zexg doAsn daEeo] A #
=3

A 2ol stegole] EAS A olsfsle
Rol F& AY 7] 53
PC7]3ke] 3D AYE Z2 FUlZeE grle o
I7)¢] sjEle] S3 tiAgHole 3] ), A 2
dlzo] &% o2 Ul(User Interface)d7d T3 &
Frol ©27) AglA 98 7] A JHA A glem,
53] 3D Aldel Edlx &3 A FEd= R
8.8 Yo},

=Y

2. 3D Tt AY A
3D ®ul AYE H§3a gt 3D AU 5
Aol weh taxt 99l $3e 19-28 2k

[ B! ( )
PROGRAMMERJ? 3D DESIGNER

l‘ 2D DESIGNER

/ 3D Y N

.(puo(;gummg / Modeling 2 Texturing /! 1} l( 2& lsvin;nge }
] S
H {mage Toot

B

Source Fites.

eatures &
Images

e
i Compiter |

5,

I
i
I
i
I
}
MobiteC IDE |
|
|
|
| i
i 30 Development Toot

§ Content Fllef 1 f = "

g 1 Sore

(Packaging) —t—

3D Content | Qther 20
[Mhbaibabi]

Application

28l 2. 2HlY 3D Contents Development Process

(2" 2]9) AQY AR e B9 3D /HYE o]
o]z} $AE Graphic Data A A Data &3l A A
98 B2 B2 AAEn AL ¢ 4+ Uck 3D B
Aol A|zhe Texturing, Animating, Lighting %
o2 7k 8.4k dasle] gich

S0 AFS W= uld 76 3D sHEE
Data 83 £9]7] 98)4 Texture DataZ ©3H7]
L} Polygon & Zo0]3 9tk 23y @438} Polygon

IS

F2 29 gAY Textured] 2-& WEwe]d, Light
7} A4 oyno|d AnEo] ARSA VoA &
T do] A7l= T, AudolA Quality 9 Data &%
] Balance oA &3] 7pA] A7} A7k

3 3D NHEE EdH3le) 229 do]E)(Data)
2 A4 o oudl o s mdy 3lje] el
A Azeo] e Bkoly Data §3o] ezl

3. 3D FHE] ofLiniiol

22 pCu 24710tz AYSo) 3D 2Hid A
oz Aztslo} 3D AE ARl Adzele
sjusio) o] Az Uk

32 3. 3D ZHf AY (HiolL siME) FH2IE

3D AlEEL AMEARQD  ofduleldE A
‘Skinning'°]2}= 71€& AME3). Skinning©lg &y}
2] Meshell Bone & ¥°] Mesh 99 % F42<2 Aol
olye}, Vertex@H =2 F&50)o]A @A Mesh7b &}

A2HA FH o)A &

e

a3 4. XA 2J8t ofL|m|0jMzt Skinning
OHL| ol oj4d




110 #SZHx8t3)=FX| '05 Vol. 5 No. 5

(23 419} 7o) B(Bone)& 4UF F, VertexE &
7+o] £ (Bone)oll F4A1AA gh2xel] Skinning S 4§
519 23 Zo] £(Bone)ol ¥o|W Vertex7} whet
QWA FREF,

9] 2¥& v|w3)] B Skinning oy He]Ao] %
ol olg ojumlol ARt Al TS &
ek

oty

SR

lll. Low Polygon Character Data
AHA{HIEH
oooH

A2k 3D Character Datag 3|d T2 a9 o)A
| de 22307t a78e Wl et o g 4
AR gk 2P S AFshs Wil we}t 3D Character
9] Zg&(Polygon) datad] B &S &

H
e
on
ox

#oll 2 Graphic Data

ax’' 9 'Maya' oA A2 oy
& ‘Skinning’ A Yo w2
Yolrgton ojz|g Edg
2 298 dold, Adxee
el Bk AAAAE &

w3
=)
w

r el
R

o
)
=

in e
Fj

ool g 2
of
ol ox

v
=
o o

fd o g

gt o

8 ox
=3

m
4z
ot

o} gt

Skinning XI¥ #

;{_Lg_%ﬂwem il
i g1

| swinning R21I% Z———+;a»§1 HE§ 2ot Modeling Ol |

SkinningS XY= AR

Skinning2 A¢3¥ Objecte] o] wePlns
AZsle Aol dasA =, FuZ '3DS Max'o
A ’Skin Modifier'$} ‘Character Studio’ JIA&
"Physique modifier’ 7} Skinning-& A43it},

o= BHS ZAZ Object® WE Modeling & 2
871 glon HEF-Ro 2Y#t Datad] wiEell F2st

WA BBl oA =R Modelingdld Hroh
IEA Skinning2 X|5IX] i AR
Aol e FES 7|FLE Object 2R v
o] Modeling®t}. )& Skinninge A 94 gom
2 7 gHE A oudo)d-g ATAY u= A%}
3 wWojo] LinkE 538 vl s FA. &4
o] AY wf g FRo} AR olo|x] A ¥7] wf
2ol & He RAd~

AYEE AU 7 2P AES

23S g 3] A& &
Modeling &t}

| Skinningg R X|&sHs AR

#Eo] o]oJARE Modelingg ¢ thaol #EFE
& BeldlA AHelste whgelth ool & A
7} Objectol] sl=at= #oiol] LinksjA cjuido] &
Azt Az dojz @4 29 Datast Skinning
2 Program PartolA A& Fog HFAA AY
gldol = B B Eo| olo|x 1}en Skinning®
THAPh




3D ZHie HYE HE

g 30702/ ofjLim|olMd RIZtofl EEt

11 XedAei2 E8n JiEmtES] Aty St

nyy 4

N a

X )

g n

H =
JIRIRIER [ ]
S o Yoo oo

X

'7HSkinning 2
7F 99, ‘tHSkinning- & & Y3}
= 3¥'Y o%‘E AA2GA & ¢ AT T2
7} A sk Ao wel FEREY FTdo] 2
Hi 298 fE £FxEe] /st FolA
712l 971 3D AYE ] Adz=elg ERE ke
frelsitt. ‘WHSkinning 2 @A &= A$)'9 6
YWE Az ofuse]d sz Aofe] Bolr 7}
o] wn ¥ Age) &

a3y stee Q] Hdoly “M]H Skinning 3
S AAk 3 7V Y wyle] 7 ®en, Skinning
HAol g gl 't e wo] 7p Ao

22 Graphic Data 2F T} AlAH” Rct
‘' 9] M-S Objectst Wle) A2L Link2 o} 2
7let22 Skinning®Ao] B itk ‘W AS
Skinning 9| 240l B8 glout 9] #HE FEo]
F7tel mdg #go)

H‘1

RE goll F HA] FuF
fsjth

i<

a3 9. Skinningg II%'&‘}— AR} XS] fi=

o
40

(2 9]ellA F2&L 2236709 Polygono.2 T4 5
Nom 22 3304719 Polygono 2 FAEo] FH&=
Modeling©ll ®l3} ¢F 1.54] Polygon 7} 4285 AL
ol- on;]_

3
|
R

08 IeE BE
0040 02 >

> I H >

U o U oo
T8 10. 724 ClolE YTt AAR 2E

=t

B e B e I =
& Polygon©| #7}5l¢] Graphic Data -f—‘?i‘ﬂl"i
Graphic Data %o} 714 ®t}

AYE 29 9 Systemdl] F2& FE F2A
B®  Skinning %2  ®ol(Bone)ol
Object9] Vertexmlt} Weight3hg AAlshof stmz
78 el 7bg ¥1, I dgo® oieh 'y
o] ¥t}

2. = ofuoi{o| M=} Graphic Data

[ XeyetBt o1% Elgm

[ worohing® 01 10t Dgagma'-glngna
[Key3til} Morphing 2% OI8 |4l
g 11, AEE eyl

& ol&3 By

B Keyzint oig

AdelA  AEE  ofywloldE Key Frame
Animation¥4lo}] HH Ao g A|ZE 3 gon TAH
BAZ FEI ool dx 7] Zede] Be uH
o] dojt},

o7)M 'Key'3& Key Frame Animation®2 7
HAHe 52T Keystd 23th diiE Object 9
Transform(Move, Rotate, Scale)oll #3t Keyztol™
3DS Max , MayaZ< 3D Toolo)t Al A2 qhzlo)



112 stEIEIXsIS|=2X] '05 Vol. 5 No. 5

A 2193k Plug-inoll 21§ ovuljo]ide] Key @5 3l
ZEt). & Animation AFe) el Key Frameol
Sol7b= Key #%he Character Animation Data®

Ageke ZSols, nAA WAolgn ¥ + gk

A Morphing2t 0|8

Morphing®]&# 22 2] AA& 7}AE Polygon
Data 7te] ¥38 23} Object Fol it AR F,
A @, A7) FoZ ojurleld g Ze] okt
Polygon Object® TFAlsla e
#Froz ofudoldg F@ste Hfolth

KT8 Key 742 Mophing 25 0|2
Key #3 Morphingg 25 o435l o2 7128y
o wio]d A|zte] lo] Aol A it

Datazt Alole| &7t

B2} o] Datagh Atele] gdoje] Hald o3 A5
AR F= RS It dF 2o 3DS Maxit
Maya$}t 22 3D ToololXl Key Frame Animation
< A#slE Key Frame® Key FrameAlojol ofiuju)
o) Bt A AFor JAdrt

‘@, ‘of, ‘o' 9] Whglel] % #dE ] Bk 2498}
A A== ZAY Foll dHglo] F=aE ofydo]
Ao| 73R ofywold Data¢t Datarto] &
Axbsl ok stz Systemoll F¢-& FA FHoh

228 AL ek 299 HEdN BE o
Yool Data?t A9 AlA efidloldes BH

v Zag) o BAYe] XA Zag)
FE @AHe) Aok A2 Bol, A AL sxAY

ofuislojd o AP AlelA A FEHSE=

2909047} 29 0ZeAYelehE 7] FHE P4 8
dRlees RN, 2 AU 7] Zeldlo] 8

ZHAQ] Aue)d g 16= ol 0= el =

22907} ol 248 4 ok

0040 121>

=
y

Hs kAl ¥4 ¥ ofdvlel Datash Data A
@g AT 2ok g7] Wl Ag 2% Al
A

=
o o =
%a 2 "\T_“:]'

V. 3D ZHIY AU XMEF 3D H=!E
OHLImlold m|=t




30 ZHIY AYE XEF 3D7HE ofjLiofjold HIxfoff 2t A 113

FOIEHS Ry

‘ ‘mm
HeLAHE BY

Highy
WY MAY Y
O 14, ZHAWHY o2 oz JIX| 240 M5

Hlw Zz

——t

(28 1404 29 & 5 %ol 23 delel &
B2 FolE AP Az Bdn AY A2
GREe Fole AGPUD AN WSS 5
o 2 dole 3¢ Folt AyEal B4
o ARzele ® 1 5

s
RLARES S —
e Azl 7 olHA Aol

don 2% 71 Y gA ¥
Asted 3D Aol 753 =3
Full 3D AYE 2o 37
AH FHeE AL AY Tdze] §% | ZelE A
&% £ o2} 744 S AT gk w2v)e) B4
4 LCDARol 27} #7) Wil 3D A7} FAlo) 5
o A7 QT Adaee AYEe $HYe Ade)
AL 9= 28 aso
2 w=rolq muld AL AL% 3D AYE ofuH]
A AZa7) e ALE SHdel ALz} 7}
4 0xe mea W¥(Skinning)e) gl et o)
ol £ Axdl Bt s B, 19 HE
R} ojm g Belo] QA Lolutt AeF s
Bl ofudield AHzAE EEE RAE Ad 3D

Character Animation Data%¥o] Zrthn ajA} 3D 2w}

g Aggoz Hg so] opviet AL FAlol A
28 Batg Foln Apdzefd fuvlelde] rhsd
A Zglo] o] iAol et

upeba} 2ukel 9y] E4944 242 3D AEH ofy
o] 9] AZ2 Low Polygon Data, A3 24 2-& oy
dold, Nx"l Bate 25 e Azyo] gts}
ga Atadh

T3 2ol AYE 3D AYE cjydojde] g7
AA" F o AAHen Zo] e A7rt Lasty,
2 dFelA =& o] AR el HF FA

of FARY TRRe) Be A7 asich

o

= gl

Ho
ra

[1]1]. Lee, J. Chai, P. Reitsma, J. Hodgins, and
N. Pollard, Interactive Control of Avatars
Animated with Human Motion Data, ACM
Transactions on Graphics, SIGGRAPH,
2002.

[21]. Lee and S. Y. Shin, A Hireachical
Approaching to Interactive Motion Editing
for Human like Figures, Computer
Graphics, SIGGRAPH, 1999.

[3] A. Ko and N. I. Badler, Animating human
locomotion in real-time using inverse
kinetics, Journal of Computers and
Graphics, Vol.20, No.5, 1996.

[4] W. J. Schroeder, ]. A. Zarge, W. E.
Lorensen, Decimation of triangle meshs,
SIGGRAPH, pp.65-70, 1992.

[5] H. C. Sun and D. Metaxas, Automating gait
animation, Conference proceedings on
Computer graphics, 2001.

[6] F. MUlton, L. France, M-P. Cani-Cascuel,
And G. Debunne, Computer Animation of
Human Walking, Jounal of Visualization
and Computer Animation, 1999.

[71 R. Boulic and D. Thalmann. Combined

direct and inverse kinematic control for



114 SI22Ex85)=2X] '05 Vol. 5 No. 5

articulated figures motion editing, Computer
Fraphics Forum, Vol.11, No.4, 1992.

[8] A. Bruderlin and T. Calvert, Coal-directed,
Dynamic Animation of Human Walking,
SIGGRAPH, pp.236-240, 1939.

9] dH&=I= ADNA, T35 dxALAG A
w2l 2004,

[10] ¥tAl4d, 3D Realtime GameollA AMEE:= 3D
EngineE4°l @& Low Polygon Character
data A4 WHE, KGDC (Korea Game
Development Conference), 2003.

[11] W84, o] &3], AYINE,EMEH FY, 2002

(12] CG syHle1d, AR }ers]), Vol.17, No2, &
A AN17%, 1999.

[13] 41]%, 284, thgst A @)X HgAA 2
7] 3 AA, ARFHE =T, Vol.30, No.11,
2003.

XA

rdo

74 ¥ E(Byung-Pyo, Kyung) ok

1983 24¢ : FEiEgN $gu
=8 aH(u]£8Ah

+1996 39 YE FPAdE
U ARAGAT(dE
FEAAD

+19974 49 © QB ZYPFHrdE
Fodishy 2 4

+19959 1€~12€ : KAISTAIAGA T4 %%
Mt

19963 9€~2002:32¢ : =¥ FFUghL Uitds
87w A2

+20029 3¥€~8A] : FH FFoTL FAEANE
ATzl ets we

+20043 7¥~EA
(GRC) 2%
<@AEoE  AY YA, FAFE 2", ZE o

AL

o] Z (Ji-Won, Lee) =319
- 20021 24 © BFUSL 7))
a3} 3

+ 2002 d~2003d © S AAFA
A7 7154

+ 2005 8€ ¢ T U Fitel
skl AYZEEr o] HF
£9) (B3R

FEUsR - A

20059 7€ ~AA
(GRC) 974

<BAROR> 1 AW TAR), 4R, FEs|tlo)
7 g 4 (Tae-yul, Kim) =3
J

£ 200413 24€ © ghEoistu Z1AE
A& 3HEEHAD



