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Due to the distributed and loose nature of the

information on the web, the concept of Semantic
Web was proposed. In fact, similar situation also
exists for 3D animations on multi-user virtual en-
vironment. Therefore, the concept of semantic vir-
tual environment was also proposed in the litera-

ture with the aim of enhancing virtual objects with
semantic descriptions to facilitate the automatic
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generation of 3D animations and realization of
autonomous digital actors. In this research, as part
of realizing semantic virtual environment, we have
developed three core technologies: an experimental
platform for real-time procedural animation, a
real-time intelligent camera planning module, and a
multi-user virtual environment system allowing
dynamic installation of user-designed animation
plug-ins. First, according to our past experiences in
designing procedural animations, we have devel-
oped a general experimental platform for real-time
procedural animation. Second, we have attempted
to design a real-time camera planning module that
can be used in providing unobstructed third-person
tracking view to the user-controlled animated
character. Third, we have adopted the OSGi stan-
dard in our multi-user virtual user environment to
enable the users to design sharable customized
animation procedures that can be downloaded and
installed on the fly as plug-ins. Under the umbrella
concepts of semantic web and service orientation,
we hope that 3D content on the web will have more
room for development due to the improvement of
development cost and compatibility.

e 2o en
TER S ARBESR m}@*’ﬁ;‘z;‘ﬁfi‘gﬁéﬁ
A% vauglﬁ'i‘“*élr—i RE 7 ikd A

e FRIR B PRFE 0 B b4 2 BTk JEPR D ET o
5 A %% B (Multi-user Virtual Environment * #§
HEMUVE)2- B¥ £ 5 A Fpt R 562 3
R3DEE AP EF I Bk PEEREEY B oo Hdr
Second Life® €37 & kb 74+ 3Dm % B
[18] -



- A% k3D E BB S 5 S (4rSecond
u&)?aﬁﬁﬂiéﬁﬁﬁkwﬂﬁiﬁ*”m$ﬁ
FARL LR - FRADRY FRL A LBk
FIRHK T F KR e LU0k T

"f“*iﬁrjr& FEALNEFHLLIALL P
g»mﬁ*@v? S A e E
2§ 0xg mg@ﬁfim#%%%ﬂ’?iﬁ;{?
L S R R S
B¢ mEET L (Avatar)ed F 2 (75 AF 5
imléq**m?tﬁ%%fj‘%%mﬁféfﬁé
DS 2 L R Ch

_'rh;stﬁaﬁw)s & & ;ui TR AF P hEF
HauPg- BLFFL TN A T3DEERS
AR DA ETERE AR TR AR
Hrgied g &9 75 04 % Hp R
%’Eﬁwwﬂﬁﬁﬁ’¢$$ﬂwﬁ@?ﬁ%
EE—T%\WJE]" t\‘&fu i H o

@ﬁpmﬂéiﬂ’ﬂW%”uiﬁﬁ%

B rAmydciriE - BAZLREREY T
ﬁ@%m‘?%—la’liﬁ*fﬁ»w’rﬁf’ﬁfﬂ"'ﬁpﬁi
B EOF A - EE TP NER R
PEY L mR AL R MR TREY o H
P d&e 7z RINA ﬁ}%‘\frvimzé’?*"?%
T oK "FEE?J*%&%E'%%&W&‘F CEEFL
FEZHREP >t AT EERE T
EREES R Rl e 4 SIS S - 3
=~ E RE -H‘;s._,ﬂ o

*%FJ

ﬁk lm 3; ﬂL

)
By
1
=
E’

e g)
I%

C

S RARBEAELT RHT SR

(=) BT
pad kb it NG A - A
% (Keyframing) > » .u{d 5 % £F 0L
oW KK DR - SRR PR AR £
T M ﬂrﬁgﬁﬁxﬂml’\?@fé’”éi@é #] 1%
rs‘»ﬂem-ﬁa»bggmivr’iﬁ‘vjvggmmg #ﬁg_)g,ﬂ,,\&_gi
S i ¥ ﬁz AP MR SAS SEES R
g chbid 0@ o fprr,é};f, mﬁqgi&p R
LR HF SR L SRR A A
H_F 73 b (74 5 (Motion Capture) Y
FE Ak o B AEME B HRA MWL A et
i’r’ﬁl»;qﬁ»e(g 4%1@0‘{7@,%?1 iz E
BEEE3 omf - L RIEKXITR 5 BH T 1Y
- S RS

BAR 1L fhi (48 o feqf 30 g
P AT | E_Lﬂ\}},v,:_,ariﬂ—\?” %]

i 4
f‘z‘«

% ‘m”%\ » e

Eveit Animation |-Seauence of DOFs _ Animation
“ve
Dispatcher Command ~. Generators
P

Animation
Generator 2

Interface Queue of Frames

Animation
Generator |
-~

User ULL"JLJ)

Animation
Event _~ Controllers
— 3D Browser
3D Animation | Single Frame
Controller Adapter
2D Animati =
Controller | 2D Canvas |

Single Frame

2D Animation | single Frame -
2D Canva

Contro ler 2 -D Canvas

?71 1 IMHAP % 52 4

M AERTHIBETRAY F o0 o MR
FALE S g EE AR A o blde s BT
b AR R A A A 7 s - R 82X
Bl dgde v R E T EFTH A #?Bml iv 3]
iﬁﬁﬂﬁ%é,ikﬁifﬁ"#JQ—gﬁ‘_&j\A 5HEFH
Yzl F"Sq.\,__'lir'l\: ﬂé’s-#;lﬁ’»“f % s 1T k-
Wit e BB AR R RBET oL
R EER U200 LR F B R T Bk
B NP R R R NE P ETREA S
ME R oA RO A RSB b4
efd & 58 el 2 e P i ﬁvméif\fvﬂ fr¥t ik
Bl oo 2 E - iR R AR AR
By oFN frp R A4 GER RS
[3][4](19] -

(=)
A mEE T - B L5 IMHAP (Intelligent
Media Lab’s Humanoid Animation Platform ) 8>
FT L RPIEAPOEENEFE o IMHAP X
A e B [13] - 0 % L & LREMVC
Nk e AMVCP o RS F A A = LD
@ Model ~ View ! % Controller * Model * % %
%{’?a‘i » View# & * # 3 & > @ Controller?] §
FTEA 2 Bk o RRIY BB AT
- BEE AR ORHEAT TR 2P
Animation Dispatcherf=Animation Generator%_%*
B g e > T P4 F Model (7 & 4 o
Animation Controller § F #2418 & 2 » #1714
v # MVC#ZController  #| T 73D Browser
2D Canvas' % User Interface3’ & ¢ i€ * *‘IS‘ 3w
T A MVCA G View o 12T AP
N 3 I 2 g b

A Bk

E‘;’J;u fi ) *:"-i— Vi
597#"7' L
3D Browser f. § 4 B 1 T 7 7 01 B A RY

A e Tk e 3D Browser Adapter * % #%3D
Browser * ¥ H # e im- Bii- Hha o B



Remove

43 Stand. Up Add Stand Up Reverse
Add Syoat Add Squat Reverss

Add Walk £idd Welk Reverse

433 Low Walk |  Add Lov WalkReverss

Save os MEL

o o ]

?]Z‘ﬁ,%:'-‘m%*ﬂ ]

Bt BEE VLR k sed fi 3 d 3R A B e03D
Browser * @ # * { # F| k % A~ £ o Animation
Dispatcher - Animation Generator _f & s st
¥2< o Animation Dispatcher ¥ 14 i% 5 238 3| &
(Global Planner) @ T &€& * '%f him BT &
£ Bdgdp v #r¥ ¢ 5% B Animation Gen-
erator ° @ Animation Generator P] £_% 3 3| B
(Local Planner) > § § &2 B %i@d o £k
i’%“ﬁéﬁﬁ&ﬁﬂﬁ—ﬁﬁﬁﬁﬁ$
Animation Dispatcher * Animation Dispatcher# 4
TR RL L RBEEY SRRy RN
FEE Y AR e [ T M- BB E 4T
SF SRR FR g PR LS R A TN 1 A
Animation Generator * 3 Animation Generator & 2
Fdwais > 43 %% 2 d % Animation Dis-
patcher 8 72 = — i B 134 # o Animation Con-
troller& Animation Dispatcheri§ P~ % & » #5741
Bkt Y FT LSBT K 46 L B
Animation Controller » & a ¥4 J3D Browseri‘ 2D
Canvas B2 B 7 % A 1‘%«%1‘% gAY LFE LB
Animation Controller# % > % i Animation Con-
troller™ BB * A2\ F P3G 2 BALE o B
4 > 2D Animation Controller¥ i % 3|2D Can-
vas > Fe AL ARB] ~ RIARE - ALY AR E
2DAR.M®] ° @ 3D Animation Controllerf] ¥ ift ¥ 3|
3D Browser Adapter * # 3D AL B i 7 -

(z) R&%HR=%

AR * Javalt 3R IF kSR E T 0
IMHAP = A # - # fe 3% i 2 5 B
IMBrowser[8] F 23D H » F 177 - B
A3t do®2 e i ¢ L S3DARE 0 T AT
RSk o LR EASX T TAIS P3G
AR XA BRER DL P T

k=5

ArA ng ill ﬁ‘lj

FRIEY hh R ER AT P Erdleh s
LR v o %ﬁw%%éﬁiWﬂ%~ﬁ°
AR v fRE

PR ) FAERG £ %:Qgt *’?Baiﬁf
*ﬁz’v’v%‘iﬁxo—f}bmkﬁxmﬁ‘ P LERbEOEE
'fr’{ » Hfici® k p3DHA ;}}"’,’f%?*—‘ﬂkﬁi‘}éé

SR ST UL AER Sl £ R Sdcird
B S¥Hce ipe BE® e L E T A3 o A

e b e i %ﬁ:,fh@#rri\i Wit d-
WP g (Fo S f R A R
|7 #3D# & #it¥Maya® > (fiEMayashl [%] ,
%@;ﬁﬂ&&ﬁﬁ%ﬁ@%%ﬁo%iﬁ4
B SR e (ER IS A Rk 4 o
AR AN R R EST R
O IR e O

=~ TERREERBEHRC

(-) FRE&H

APpT DD LB LI TS
KA B - AR - AR R e
BB 2Z VL ERSE =37 SR EE
FIL AR R B R o R i H A
IR 2 Y 0 LA R . B



BlS #PBaeianias 3N ¢,9)

EENEETRIE: 3-8 o rE At S el AR T
m’F‘P‘F‘% CEP R B R an_ MOE E "’FF e E
Fod - Ry AHERS - ERP T =
%ﬁm&’mfiémﬁﬁw%ﬁﬁﬁﬁéaw
B E TR F AR T B ke R
Hh B f\‘"ﬁoi&mﬁﬁf*ﬁﬁﬂ%ﬂ”;; B b
BLEidp #e(Tracking) > & A &5 B2 fFhiz g
HAEE R C SR e ’ﬁ By Fd AL TN
PR RS e e [14] ) U AT
EE’?IEE%LTi’%?ﬁ«?lm@ﬁv@ﬁ%?,ﬁﬁﬁ%ﬁv*ﬁ*r
L] o

AR R M S s
PEAE A R AT o A3DHRB Y R BT %
FOBA Y Repei L HEPBTE®X Y 28 EE
# ehdp &> = (roll, yaw, pitch) o 2= B p d &
ERFZFARF FRELTAF F DT
HRLT o ARG AR Y > T BAR
*n{.w& 1 heE R & (Roll)shi7 5 B 4 o
“4'x& B AT Pl EuEARY o Fl4o[15]50
Y ’@#@%ﬁ%wﬁﬁw“iﬁﬂﬂ&

nﬁ"d EDHB ALY #g\‘_,&__‘_ﬁ& P OBk
’F#L_L{IF’ ]"B T ?#F%E‘ i ré’#ﬁl%’* T{
P AGRENMAT R P Lo SR DIER
BE - R BEIER DR o AP R ¥ [10]0 R
%%%%w%%ﬂbﬁ%ﬁ%%’uﬂbﬁﬁ

Lo i d BB P AR TEEY S KT b
b~ EE AR @S (A0RS) o

(=)

AP Atz B EERIER
(Probabilistic Roadmap)[7] > & 3| % 5 @] cu =
e (Probabilistic Roadmap Method, PRM) q_ A
LR e T P 5TF & 2 (Node) » &% (ha gk
PE RS LN S SRR 2 B E
Mp AR LR B (7 A RS SR 7
2 - i (edge) o Bt FRA R NS R O

A Bk

B 6 14D 5 R BETE 2 LS R )

B ¥ oo - LERE 2 2 (S I VMR A
BLou 2 % ELA » HER]Y 0 RE R HOF BCERD
17 N TR T S ol A Pl [T A 4
A BRET KBh2 B AW o TRy R
4v & 8L(Node Enhancement) { #7#® > Ris i &
FTHOE LT o

H A e E',,'ﬂ;ﬂ;z o a”ﬁ B bt RS R
A n [1[2] 48 0 i) I {2 R (Lazy
PRM)o 3 2 chnd A BFo P 4w ii 2 FE % &
B> 372 =T f 97 $BehE 2 @ £ 4
B A e B e B S BEELE T j’”*"’
[V %g.&?%ﬁf?—!&-ifga&?@i‘”&r r{
. gﬁﬁgﬂpﬁ&;\ﬁga 'rhéfﬂﬂéf'?ﬁ#i%ﬁﬁ
PO U B AR ehpE o ;"_.,‘Lz}lam%" ’

"xﬁ#wﬂ— 4}‘.” E A EERHRE M AP AT
B EAE S UL LR %m&ﬁf CARN:
FeH At B g o heBl6PTT o MEF Y Ll B
RS ERE A1 PR Y hE o R
Bl iy b R EPB e Lo [ adp B
o e grié (B g FE L aeg (R B REen g
HE T T AP S ER A R
PF AL EBnE

— AR T LR R K F
G b L R B S TR R 75
pﬁ‘eanm—_@gﬁ*ﬁ’* pad
AR AR i I F=ts £ F S e ;%ﬁi'r &7
4.4

(“"5
L (e
s~
T
e

1272 - 2 F s R T RS TP R
i WL“\'F”mﬁiﬁJ%a—i"’tk‘ﬁ-'f_agoi)‘b_
- BhEITEE P
o R A4 :".— RS RAT

APELEHIT R K ik AL
P B  DldeR P F TN R AT



Obstacles

Internal

o
i\ Vg B
//\oﬁ_. To._/ Jd - Line of Interest
Parallel @ o 5
External Ssource Conf.

Bl 7 =ypApi LOL h & B % & R & Bfbig oo

E e AR P L R N LR
R E Y X ﬁ’f%?c#&m&”%p
o BR TG MG T ARG R i
B Rdp R F R e R R
EARBIEETEL Dy i8h A2 3 R R

BERRLT R TS R2T L
lg,;—r.;{fgﬁf,@ ERBE R A P FY R KR
TERIEREAETF O TR RF S RER ﬁﬁ@»@%&

BB RGEEDEE > bldogs & o 1 P ARFT
FRWPF o ¢ ERApEIEYE T @ R
KR AL % 5 S RS 2 B enth o o A
P p o e S 2% E &mﬁi—*pﬂ—?’ if
U *3%%55‘3 agki | ﬁh_L His s g5
WP R o

e ,.:_g;,_;j;ﬁ%E P FHoNpLd PG
%er" wi& * Line of Interest » 4- B 7477 » &%
AR eS HH s DR IR(E) ~ T (k) E
FWE)F o FREEE DR 0 F A PR
RS FFET IR - BERS ROERB L -
Fl: TR S8 B e S LR R
ERE f 2 - FREFAS AT 7R
(F 0 A7l g ok i 2 R RS S i B Y
h— B RS

(z) FH%~%

Akt - BHR Y RBIREEN A
LmREy TSm0 PR RES &
Lo BIOP] RS A BSIFALE Y - LBk
i o AR A AFEPBARE Y PHERE
"%E"}#:Kﬁ”T#ﬂj’%mém cin R BReEE R

A5 l‘stm;#ﬁprm&*h° e
€’%’”€4_§%m W) § L Mo
FEIRR S Rt g & 7R T

B8 3 5hfah ool - 7 ABefo2 BofE R

T
Bl O @ ABpEcE — B 8 PRz £ F

Foobo iy k2t BREASEE  REDH
FREN B OREBE Y RS L BER S
ER RS E TR DT RS ERED
FFanflr@r@d s g e =¥ cRI25 87
R BR R A e o - B AR S L 0k n
“xifﬂs}’ﬁ]j’%"l" LR O TR DN - 3 255 0
PotEEASME e AT A D B
BN B RO RS S L e g
B AT o Bofs B w R4 F ARG e
FLRE O RAGERIIIA KT A€ Far 2@
s s REPR IS ERS T L2
piEE o

= >

z F%% BIRER

(-) WaH@

S F Web 2.0pF ek g doie R 28 B R
BB hR Y R L F 2 (Avatar)
ﬁv%f’?; » T H W g —%"A}_‘%. » -2 3D#H

NFEAE RS *E’ﬂ E & BAEZ - o X
n’: CILF BB EIRE Sk P i B
P i h¥4- SEEERY F @u {7
» AR (bl Ae B 20T AN R S 5
Ngg,ﬁajv:r{" d @ nga‘&*f;ja%m’mr}; ﬁvxr

I



ATH L & SR d kAR guﬁz e {8 P X AT A
BE 2B od 203k 2t B p
SypEnBAERECRIES ""EMM F EH
Fenp e FPt o deim R - B AR IEDRER
BR RO RRY FL NERTAC bR
‘\' ’fhﬁ,hg’*fgﬁ 5»1?!1# |§'*"'F11rﬂp F%’llxpkzi
- a3 B v B - BiRE PR Rt 4T o

E%%}iﬁ& H"F’{ﬁ“’ll,{ﬂilgmpg‘hii

to it mEIRE o F L mRIER .§3+—x[;#,@<mﬁ
%iplil}_m}*ﬁlﬁiﬁ’T“‘f v

(Semantic Web)enjis &k 4y it & B #73 ‘fr' JHB‘\
BRI AREFR[LT7] o B * F L EOP DEITRP
B GHfRAARERY o BTN & i
BowHTVR IR HARDEREE  FLEEKE
EBEHRE- FLRHER B FIT~E DD
o R EFpERTET l——"‘q}‘i B3 E.m}—}%ﬂi%
TEHRY > RAFFERERBEF BT

IMNET[9]&.—- ®d P p FE % » XML
AR G R EER S 158 XAML
(eXtensible Animation Modeling Language)3s %
KRR E VKL R b g 4
Wl - HrA Y > IR ITEERIER Y A R o
XAMLY — @2t p B £ @urichk+{ 2
R M 4Bl <Animltem>%_XAML ¥ ijv%
~ # o A o+~ E = > @ <AnimHigh> %
<AnimImport> ®XAML® #7312 F fidp £ %
kR ® -‘;’g’«‘fﬁgﬁﬂﬁ;g o H ¢
<AnimPlugin> i # 2E & * é‘z v %,\ I S
paEide g AT ke @ 2 A RE Y
XMLAE #-2 d 3B ¥R cnoh IR IR 42 5V 8 — 9
B FR T ER LGP e 2 B R

<Animltem model="avatar” playMode="seq”>
<AnimHigh>Walk to Door</AnimHigh>
<AnimImport src="PushDoor” />
<Animletm>
<AnimPlugin><Audio src="scream.wav” />
</AnimPlugin>
<Animltem model="door” DEF="DoorOpening> ...
</AnimlItem>
</Animltem>
<AnimImport src="Shock” />
</Animltem>

W11 70 XAML 35 5 4 €5 45 54 % 0k 6 )

ey

SRR R RE R TR APNICLI 1 A I
SE S B AT AR AR o Ak kR
FTBsF AR 2 e » BTG R £ Arped
& **$°ﬂﬁ’ﬂﬂ@@ BT F TR
et F AR A B O P R RE AR
FIR A ‘Eﬁ%ﬁi—i* 3 ehp e

{LEMa 3 AFELREPDP T A BIE
- - BB B R ] s
filéq’ﬂﬁ5 At m#sd 2 T2 gAR
Fir 3 ahp e 52 'IOntology'—’ﬂ""“&)*fﬁ
BY migPWoFihd REHEA L EEA
MELDP A ERBE A2 EWU I H o

(=)

A A IMNET 7% 527 4v » OSGitrs )
ﬁ@ﬁ%ﬁﬁﬁ%ﬁﬁuﬁﬁiﬁﬁﬁﬁﬁ%
b TP R A P L AR E%F"’(run time) % =
Ap gl o m g R EATES 4 B e OSGi
Framework #_d¢ OSGi Alhance“r# |2 - B #H
A ARG R ERFT 5[16] 0SGiL & £
FEAR TR T Safh e
JRA-GCREAF SRR P bR S PR~ d H 2 e PR
e R -

% 4k 2p 2L
,Ji\ .&bﬁi‘i

IMNET & #8558 & %ovr oo gl ~ 2 4

IMBrowser 3D i % » @ ot T B ehdF 4 At

P47 I 2 1 XAMLAp T e § %A o Bl12 5
XAML# % i $e(4cIMBrowser) 778 1 #* & 3t
i & d XAMLGE # 217 § (Parser) ~ % F 2 %
(Animation Manager) ~ F & % 4] F (Resource
Controller)f=#73# :7OSGi Framework #7 % = o
Tk B EXAMLS S0 % ﬁﬁ%éﬁﬁﬁ
# o0& - EXAML? # iR fyn g SR - R
ek 3OS #B*Hﬁ%mfhé 7 A gk o
AABBATREAG Pl d L BRAT A
*~ mXAML’F%L—ﬁ\« Y E > }i ,33'_"” (:% = ﬁﬂ "H’ % £



: Resource :
XAML i Controller | Ve |
1 . 1
1 Library |,
1
i |
1 1
! Motion |'
fetch 1 Template :
1 1
Parser l--czoo-ooo-ooos)
search | OSGi Framework :
\ |
l '
. A.
: Bundle :
F-====—= - -------- . -
I Animation t /\ : Services :
| Manager ... b-m-m - !
1 ; e |
: Sk
| ' update
: Animation Tree '
: add invoke
| root 1
] 1
! | Schedule ! 3D Scene
| Manager :
] 1

Bl 12 XAML #- & & Suengg 4

PEiE 0 &k BLendE 2 219 B € 3 ¥ A OSGi
Framework # & 35 ¥ 12 A I i B 45 58 il 3 0
o A AEd R dhcodebase 1R E 2T R
g 'ﬁﬁ"%ﬁ—:ﬁ » ¥ f % 3 7 OSGi Framework
P o3 B 20SGi® F A~ © Bundleshi® i dm
ﬁ’ﬁﬁQﬂwaﬁg_%vﬁp

AEF I RERAFHR AT REE
ﬁﬁ*%é,%Pfét:@éﬁﬁﬂi%{u
Ontology % # 5 7 ds & #r 48 ~ 2 A #rax
g m R e i SRR T zz:zﬁ .E.m
o BB EHE DTN o L ;Eg_ Ao
Bfr2Dit i & F (MI13) &t L ag i
oo Ay %3 - 2 Ontology k 4y it it £ e
Z P «&rFﬁ‘lM fo— PR e S A
L g it s o drin B ok i ¥ ?T‘?‘L °
“ho 2y A IMNET S 3k 27 A7H 0 39 B 3L
&g Eﬁmkpﬁﬁﬂ?ﬂﬂﬁdgﬂkmﬂ

-\ RS 7w S w2
U BREHS R S it B

<ok

»L-rs

(2) R&F+%

AR ARE R AU Sl E) SR L
TUP Ak ALenE 0TS N Bl1SHToT {L—LL% i
SR A B (P B A PR R R L
FREANG ERTNEF A 2 bundle > R B

file
——————— em

description

“ z WA 7
A‘hasWorldInfo < 7
‘..., “ﬁﬂﬂb
hasObJect* " isFocusedOn
name
tag <& WorldOb]ect &.
hasGeometry

baseLevel g hasTransform S

height k= ‘/ hasApproxlmatlon Geometrylnfo

Clastom_> - A

ha;Transi-étlon hasScale ApproximationZD file
- Polygon

Adl-'

hasRotation
y z [/ hasPolygon

‘...QMED

z 4VA
y Z

=TT
Bl 13 & #HE & Ontology % 3+ E R

¥ value

oA —> gl |

.77 name
> package
> codeBase

pdateTlmestamp

hasBehawor* -

name <. - hasFriend*
status <
| /" hasPosition
geometrylnfo £
updateTimestamp )
~ updateTimestamp
=TT - s

Bl 14 i £ Ontology & 3+

|

Bl 15 g5 f’r%’éf}u]

Plgep s oS4 GEE R Y T XML
&g,%@MOQWﬁ“%ﬁJW%ﬁ%ﬁim
PR M p BT B K st )
IMNET % &
AR RS R LT hamng s A
VNS X 'Tif“fﬁ?"f" P %*v— ‘5““’“%*32-
B m Y P
@ﬁﬂ%m%mouﬁ%yaw’ﬁiﬁﬁﬂﬂ
FArs B R0 A g Y Yo
PR 3 g F A T fomr S BT A A AL

§ L



<Bow package="imlab.osgi.bundle.interfaces'

codebase="http://imlab.cs.nccu.edu.tw/bow.jar' />

Bl 16 z 7 bundle Fi s XML 5 £

(@) ()

Bl 17 o BRI EA S 2 B imefe bl o (a) %o
BHA A FER L REAL SUIT(b) WE IR
B¢ R i s

73 fosa b M efe 2+ 4o iisidewalk‘frcrosswalk
E R AR MBS R R AAIET ¢ e
§$%ﬁ%’ﬁ%%@ﬁﬁhpmtb%(&%
BRI A L R B (TRTHOR ) B 1S
HOF T P L0 5 4810 2 L RS sidewalk o
crosswalkik-# ehde 2 (heB17(a)§ 0977 ) = ]
17(b)ElJﬂrJ’ FAEBEAE B KA o
FLTHIRES ORE 0 A L R DR T
BRI LR R b g
Fadom piid P AEEER PR R
@ G 0ntology T3t 0 I I * B
PRk m A A BT o BI85 1 6
B2 HFAT AR F - H I Fj‘f\ﬂgiz-
8 f 0 XML @545 v ok
Ho T B g T B E‘f”]miijz’%:
PRz a3 AT 0 33 ﬁﬁaun
RN L ﬁﬁ@*%m@t.%a&
@Eff?T@*:j%w@i g R
¥ E L ﬁv;—;—q‘\iﬁ o

‘-ﬁ\.umm\gﬁzﬁz

ERI19Y A PERETE i%?’—*ﬁ’fr)*’«f%iféw
e

=
HREnIF - ERiRT 4 i
PR SEE g g g5 Ommw
;\;B"%ggéjﬁ“—ﬁﬁjﬁ}i?% J{gj_ {@_ﬁ 44_‘_,,
HAr & RenFoL o Userl ¥ 5 P 4 5 ke eh
‘ *‘%]—‘F Fn‘(§“9 (1~2)) gUSErZ-f&ﬁ‘ JFFB g 4
‘P"_ E pF"—klEﬁ;-ﬁ/m w User2> 3 k' “May

¥
i

L help you?” o — B 4>User2¥ it 4% /| Baiff »
SLEPECE: 2Ll { “Just look around.” > ]t
fH3® 5 - & “Have a good day!” (?]19

(3~5)) ° #* 5 F* F Sk i § 43K 5 FINISHED »

SR (BI19 (6)) °

1) request

Client A Client B

3) interaction

IMNET
Communication
Module

IMNET
Communication
Module

Components Components
2) components
Ontology

messages

Ontology install

B8 i 53 82 % o

X E R RPN F S FIE 4 I]IDLES
X teUser2 % = #3175 Fm‘ﬁ ’

TiE#& "I m looking for my friend.” - 5 F*
34K “Who' s your friend?” - User2 v #
“Jerry” © f " K :erﬁ*»g it £ eh0ntology ®

g R Jerry{}’t 3 o- =R i v 22 User2 © 4o % & 0
) F-] ® —?—f R B ‘JL 4 4 FrUser2 ;5 4% # &_
gt g ﬂ;r" ¢ v % “Jerry does not seem to
know you.”  4c¥ iLj Jerryip =i ¥ F > g
—*ﬁ‘i*ug ¥ ¥ “Jerry isnotin.” (B19(7~9)) -

I~ A%pE:

AELV R GRERFLOFELAD RN

R S s S

. A PR - BRAEANBGIAFTHRT S T
PUS BT X B E S L b o P gt o e
A% 5B o

20 AR - B R 2 AL E IR TR
RAE S PBERE AR TEE LB
L4 S o



30 A PIE R TR S A RIS G AA
e~ OSGi~ 2 e e 7 H s @ # —‘ﬁ
AR 3 end f 2 I3 B Ontology 17 5N B
HEEe FRAGFELTRN -

A TER S &8 IR 4 a4
w2 B et ¢ ¢ [S][6][11][12][13] » ¥
oA R ERBAFT LR R AAL
WY o TR EH o B S RRE o AP
G AR AP gEr T - BEGUR
P EERTRT ¢ TR AJBPAB TR B
BAlenis 4 oo A kA PR F R hp e
it TRy o i B A RRRER Y T
0 o Heghl

A~ f2F2 §Je
[1] R. Bohlin and L. E. Kavraki, “Path plan-
ning using lazy PRM,” in IEEE Int. Conf.

on Robotics & Automation, pp .521-528,
2000.

R. Bohlin and L. E. Kavraki, “A Lazy
Probabilistic Roadmap Planner for Single
Query Path Planning,” in Proc. of IEEE

Intl. Conf. on Robotics and Automation,
2000.

A. Bruderlin and T. W. Calvert. Knowl-
edge-Driven, “Interactive Animation of Hu-
man Running,” Graphics Interface 1996, pp.
213-221, 1996.

P. F. Chen and T. Y. Li, “Generating Humanoid
Lower-Body Motions with Real-time Plan-
ning,” Proc. of 2002 Computer Graphics
Workshop, 2002.

Y.-L. Chu, T.-Y. Li, and C.-C. Chen, “User
Pluggable = Animation =~ Components  in
Multi-user Virtual Environment,” Intl. J. of
Virtual Reality, 7(3):31-36, 2008.

Y.L. Chu, and T.Y. Li, “Using Pluggable Pro-
cedures and Ontology to Realize Semantic
Virtual Environments 2.0,” in Proc. of the 7th
ACM SIGGRAPH Intl. Conf. on Virtual Reality
Continuum and Its Applications in Industry
(VRCAI), Singapore, 2008.

L. Kavraki, P. Svestka, J.C. Latombe and M. H.
Overmars, “Probabilistic Roadmaps for Path
Planning in High-Dimensional Configuration
Space,” IEEE Trans. On Robotics and Anima-
tion, 12 (4): 566-580, 1996.

[8] T.Y. Li, M.Y. Liao, J.F. Liao, “An Extensible

(2]

[3]

[4]

[5]

[7]

10

Scripting Language for Interactive Animation
in a Speech-Enabled Virtual Environment,”
Proc. of the IEEE Intl. Conf. on Multimedia
and Expo (ICME2004), Taipei, Taiwan, 2004.

T.Y. Li, M.Y. Liao, and P.C. Tao. IMNET: An
Experimental ~ Testbed  for  Extensible
Multi-user Virtual Environment Systems. /C-
CSA 2005, LNCS 3480, O. Gervasi et al.
(Eds.), pp. 957-966, 2005.

[10]T. Y. Li and T. H. Yu. “Planning Tracking Mo-
tions for an Intelligent Virtual Camera,” in
Proc. of IEEE Int. Conf. on Robotics and
Automation, 1999.

[11]T.-Y. Li and C.C. Cheng, “Real-Time Camera
Planning for Navigation in Virtual Environ-
ment,” in Proc. of the 8th Intl. Symp. on Smart

Graphics, Rennes, France, Lecture Notes in
Computer Science 5166, . pp. 118-129, 2008.

[12]C.H. Liang and T.Y. Li. “Simulating Human
Low-Posture Motions with Procedural Anima-
tion,” Proc. of 2007 Computer Graphics
Workshop, Taiwan, 2007.

[13] C.H. Liang, P.C. Tao, and T.Y. Li, “IMHAP —
An Experimental Platform for Humanoid Pro-
cedural Animation,” Proc. of Third Interna-
tional Conference on Intelligent Information
Hiding and Multimedia Signal Processing,
2007.

[14]T. C. Lin, Z. C. Shih, Y. T. Tsai, “Cinematic
Camera Control in 3D Computer Games,” in-
The 12" Int. Conf. Central Europe on Com-
puter Graphics, Visualization and Computer
Vision, 2004.

[15]D. Nieuwenhuisen and M. H. Overmars, “Mo-
tion Planning for Camera Movements in Vir-
tual Environment,” in Proc. IEEE Int. Conf. on
Robotics and Automation, 2004.

[16]OSGi Alliance, http://www.osgi.org/

[17]K. Otto, “The Semantics of Multi-user
Virtual Environments,” in Proc. of Work-
shop towards Semantic Virtual Environ-
ments' (SVE 2005) workshop, Switzerland,
March 2005.

[18] Second Life, http://secondlife.com.

[19]M. van de Panne, “From Footprints to Anima-
tion,” Computer Graphics Forum, 16(4):
211-223, October 1997.

[20] A. Witkin and Z. Popovic, “Motion Warping,”
Proceedings of ACM SIGGRAPH, Addison
Wesley, pp.105-108, August 1995.



A EERHEANRER R

J7esst B 7B E P97 107 30p
FE LA UBLAERBR LAY YR ESTRT -
AE Eolhak S R
354 %% 0 NSC96—2221—E—004—008— % I 453 : T 142
HATAF LA [V FRARERIEL S B TR F R AT

)’3}]3’3 A /ﬁl] 1F A

* 3% =2
F R

AT RITA S e 3 2 BIA
Fooc - BETASREANFE R %L
AEC R o

Foo - BRI AERROTELNE  BRGRERS SR
ERFRRY THAL G L PGS g

¥ B A mEIEH Y 0 4o > OSGi~ et et 4] > i ¥
?'%bwﬁﬁﬁﬁﬁw%?ﬁw&&m%%mk’”éﬁ
Ontologys~> P~ F ki ¢ F R 3E L F

BT AR ERESE

N

o

The technologies developed in this project include three parts:

1. A general purpose experimental platform for procedural animation
that can be used to design and test user-designed animation procedures.
2. An intelligent third-person camera planner that adopt principles from
cinematography to generate tracking and intercut motions in real time
in virtual environment.

3. We have incorporated the OSGi mechanism into our multi-user vir-
tual environment to enable the run-time installation and execution of
animation procedures designed by other users. These procedures can
access the semantics of virtual object via ontology that we have de-
signed.
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