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Abstract

As a means of overcoming the linguistic barrier between different languages in the Internet cyberspace, a
sign-language communication system has been proposed. However, the system supports avatars having the same model
structure so that it is difficult to communicate between different avatar models. Therefore, in this paper, we propose a
new gesture communication system in which different avatars models can communicate with each other by using a FBML
(Facial Body Markup Language). Using the FBML, we define a standard document format that contains the messages to
be transferred between models, where the document includes the action units of facial expression and the joint angles of
gesture animation. The proposed system is implemented with Visual C++ and Open Inventor on Windows platforms. The
experimental results demonstrate a possibility that the method could be used as an efficient means to overcome the
linguistic problem.
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<!ELEMENT AUs (Single_AUs* , Additional AUs* , AU*)>

<IELEMENT body_parameter (body_content , body_method?
, joint?)>

<!ELEMENT joint (left_body*
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2k
T

, right_body* ,
- A

1. <fbml_head> H2|HE F<

AHHE <fbml_head>E THH 7HA 9] W &< Es}
A HAZ <root-layout>< A =S} HEH A
F3ata 9o, F WAel <model>S @A) A
AE Z£5E 71¢3H4 "9 <commant>+

IR STE
3k Fob= gl

ARE 7ledt WES Tle

2

.ﬂ

R

pdo
e

mumnm;

gh 7oz Had yEES T Wl HA
¥ <head_content>o| ™ opule} A3 7bol| QAlA o 7}
T8 & Agar] AaiA TEo] Ak F, ohbl
E bl AR B2E S, o|W)A|, a2l vy
FAoz Fi A otuter BAGA Hag &

AYGA Agsla Aot vx) 9 <network_setting><
FoldE ds7te] ag VEYA HEE
dom, AR Faztd AHES A 4
Aol #HH Apglolt), XghEE Y &S 7
B fFHIHE 20X ALR-EhE TPV
EE EIFE 4 itk

=
jg

1

A

Lo oo o X ot o oo rff N o ob

- 9. <foml_body> H2|HE H9j

Al E <fbml_body>% <face_parameter>9} <bod
y_parameter>E 7FA 1 ). ofulel FAloA d&F %
Aol Fas AL 7] wjFol| <face parameter>E

(a)

()

a8 31. M2 cfE Fxof oftlgl zEE,

(c)

(a) HAE M

(d)

(MS-Agent), () 2telez 7ME 2D 28, () VRMLOIA X33+ Nancy =&

Fig. 3.1. Avatar models having different structures.

(@) Text Information,

by et X o[o|x|, (¢) HolM S5t 3D ZEH
(b) General Expression Image, (¢) 3D Model

(MS-Agent) in Web, (d) 2D Model organized by Line, (¢) Nancy Model using VRML.

(485)



m FBMLE 0|8

3ttt} <face parameter>ofA] 7] E o2 E3E A
28RS <facs>oW, 71 ¥He] T2 WHES AYs] 4
a4l <face_content>, <face_method>, Z8]1 <mouth
_content>E ¥ AT <face_content>& €F 23 Y
A g W&S Y2E ez AF3r] 9 Ao, v
Aulo 2 <mouth_content>+ Y& 220 g Aw
x3ete Aol

283 <facs>E 4o AUES AT & I
<AUs>E ATl ok T3 AUS S 2392 6714 &

=

=

doge 7|18, €F T, 9A%, 4, 291 =%
#4o] itk o]& BA ARE ALY T Y= <exp

ression>3 E333L vk A HO R <body_parame
ter>% ohatEL FAloA BE 2l Ule AEE AdE
RAO2, 53| 73 FadA B 9IS 71X A Aok
<body_parameter>o| A} 7|20 & A}-g5= @Azt o
g ARE oint>F o] &% BAZLL dF QEZFE
A 7189 A FEOZ Uk

==

A

3. FBMLOIM AE|HES| £4E

Ztzke]l ARE el dHES o] F&, 1
23 W5 g 2§ Yok B3 7 dHEE 3
A olde] 4L 7IAH, JATTLIST>EE A3t}
oA E o}, AYHE <model>, <network_setting>, <fbml
_body>, <face_method>, <expression>% £ w3t
DIDA9E v 2t

<IATTLIST model kind (2D | 3D) “3D">

<IATTLIST network_setting addressType (IPv4 | IPv6) " ip
CDATA #IMPLIED>

<IATTLIST fbml_body type (MPEG4 | H-Anim) ">

<IATTLIST expression expression_kind (joy | surprise |
anger | sadness | fear | disgust) " intensity CDATA
#IMPLIED>

<!IATTLIST AU number (112 1415161718191101
11112113114 1151161171181191201{21 | 22
123124125126127128129130131132]33]1
HU13513613713813914114214314 1451 46)

intensity CDATA #REQUIRED>

<!ATTLIST mouth_content noname ENTITY #REQUIRED
model (2D } 3D) ">

<IATTLIST center_body number CDATA " angle CDATA
#REQUIRED model (2D | 3D) ">

=

ot M2 OHE OfHtEl 2H7to| HAK &

sM

o

olg%

o714, dYHE <model>9] &AL kindE 2D %=
3D F/09 7l&0] 7H53H, 3D e UEES} 3IDYE o1
o}, B8 <network_setting>¢] €42 addressType

o7 o= FFHE IPvas} IPv6 5 Al=o] 7Hs3h
dZEE o a8y $9Ed 7l&® ‘ip CDATA

#IMPLIED':= IPv4 (& IPv6)el) s gele e 5
A28 ip $49 AR 7= 5 dL, ¥He] fFEaA
@olx He MEAAdS ‘45}‘1“_14. T3 A-E
<fbml_body>¢] £M< typee® VRMLOIA #&%
H-Anim¥ MPEG4 A €3 + 3l&5& vehdr.
Ze oz JdIHE <expression>d EA-E expre
-ssion kind& 67} 4& EAES 7I€¥ 5 ok

71 uhefl, dE|HE <left_body>9} <right_body>E ©
83ty MPEG 40l|l4 Algats #-7F ARE 714 A
g & JEFE AY34 3, FAP(Facial Animation Para

-meter) & A Q3}7] 98] dEHE <Single AUs>9)
B7HA Y £4& Aot £ dHE <Additio
-nal_AUs>9 numbergAole 1171419 &4 g 3
A UE AgE ¢ JEF ST
Iv. A&
1. 4" &4
B E=EdA Ak WS Agaty] A% Al

gl
of &

- rlo

fa
HAe)F-4 1.8GE AHE3tH, Windows XP 73

Visual C++ 6.0, Open Inventer Library, MS-Agent

(486)

(TTS, 424, IS (Internet Information Server) ¢
MM E ol &3l FHIHY. =3 XMLE A}%s}ﬂ
#8)A MSXML 40 DOM Parser® AH&-3hc} & -
Foll AbEE 3D ofulel m¥lE VRMLAA A 13}
RE Atgs} wld FExol=elrh EFL 2D Rd

AA 2849 dez 749 22e AHEsaih

S

2. FBMLZ A28t SMAAHO MAf+x
I8 418 2D} 3D RE S o] AHEE ¢ YEE )
€ AA A A" Fxolt) 7|E WAL gy W

A& AHESE7] Wil 2D} 3D BE& AHg-ste 247
et ZeolAETL EAsior drt B AHAAE
ol g ZAE s3] A FBMLE A ¢t 2ol
AE Atolo] Funrg 4 gt

a9 4.19] B FERAME AR gl Au2E A
Ao EAZE A9 wAsA Fevh gushd

XMLe] & wgoz 3 Mu|2E 7|EHog AFs

2ae



20044 9@ MXBEI=2K M 41 A CIAH 53 45
HBoA & FBMLY SQ5&
. 0 GAOK4B0
8SlAE O|0IXI
Vs
ol
et
/f.,’f\'-‘ I
&
P
AL S
_)_EE, -1‘9-!‘
: (R 0 g SR A i
- T R
ipe eanteriaFQRs o it
" 20009 F T cfiyail ot
<oty contiitmedel TA ML 101 1 O el 0 IGO0 I006 210300510 S arl it
gy prodent g M2 221 AR FHI Ll 1> SIS IIRAY B MAI000896610900 10 ¢4 ) £ I A
& Ty st Lo el S EERSEELUERE RFILESSE-EANE ¢
- '3 Ly pndide "P1OOOD0C00C000000U0B000000000Y
<zentr B2l moded SR04 50-20000000000000000 gl b2y podels 1, 2PS200D12070060000-50000000300010
RS i} frmadels FECRL Q006 3000300000000000 00 <1 3 mackle” I3 TP20000G0D0000002000000D0C00000Y
wontor 'l padely J0°P2.5 50 20000000000000000 -
- =fiNt e
/it
a8 44, 2D} BDMHE 585t AjAE 2=
Fig. 4.1. A system structure of combining 20 and 3D servers.
= 5 =] L [e] [e] =9 3% FEl 5
7l Golch md slofd XML #45 He WEe o AT B BEZ BRES TYA Hoh =3
o} 83}

XSLT, DOM, 282 HTMLS thekst s
A

o}

2% 419 A FRAA FARAL W 7HA] DA R,
D EHNEE2 A A 2 AR} d2E HHF
< FBMLE AHg8t] A=siA €t @ 5 A¥e 2
def #HZt FRE A7) $j8A], S|P ENA B
B4 82 2D 3D AEo] Btk @ AR = H
2E HARE of48te] 2D% 3D D= AHG FRE F
Z3A, B3 Mo A Btk @ 53 AWE A A
AL Bd7Z 4SS FBMLY 38473, 2D9 3D
ZolAENA 747} A Pk

3. SEOIAESY Mo S&

a9 419 AZEA AsE Jeh Fetol el
A E5e] B Aol ) s B, A
B WolEe) ARE HLEYH B chielg B4

A g s AEEE HEgth 444 dolHe ds

=
HAEZ

(487)

Aol digt ARES EFA Ao gtk T3 HA| A28
NME <network_setting>9] £A<  addressType]

IPv47t AHEEIRE, A2 P F4E ip S 28
A B "k dAE A9 F4E5 (12100172 819
o 29 428 SeeldEdA MM 2 FBMLY o
ojt}, ek 1% 432 AWolA] Srfo]AEA Bule
FBML ¢ dlojr}.

IF 43904 A 4 2D 3D ZdolAd= vl 7 ARE
g gth 1A D9} <network_setting>°l A
AEv dZ A ARE <face_contents>, Y& AR
¥ <mouth_contents>°l] 1t} 121 viAFo R EF
Ztol th3t A K= <center_body>oll AZEL}. ol& 4]
Ml AHEE HH, 7|& A 2dofA] AHEH gheu]E
BREC] BF XHY USS € F Atk

ol FRE e THo|AE HoME BELG HH
g o]&3t 3D olutErE FFAE ¢ A "ok
2D 2% 3Ds} vpRAZHA 2 FAo] Zhgsithe

.
EASES

A

=5,
o
= I



46

<?xml version="1,0" encoding="euc-kr" standalone="no" 7>

- <FBML>
~ <fbml_head>
<root-layout>640X480</root-layout>
= kind="">2D+ /model~

<network_setting>yongwho 4 0 O</network_setting>

hues Ci P

d..comma s M e thead . commd
l <head_text>Ll= 20 JUC</head I
O =84

<head_vaice nall< BU_VOICE >
<head_image>null</head_image > .
<head_video>null</head_video>
</head_content> )
</fomi_head>

- <fbmi_body>

tors

nt>F1</face_conte

nt>

<face_conte
= TiE 1
- <facs> -
<expression expression_kind="joy" intensity="100
- <AUsS>
<Single_AUs number="" intensity=""»null</Single_~w.-
<Additional_aUs number="" intensity="">null</Additional_AUs>

<l-- =AU markor-viv intonoivy=Ui00t -
</AUs>
<ffacs>
<l-- <nouth corcont nedelotte® Tl Bfe/ieurl omtongs -->
</fface_parameter>

- <body_parameter method="">
<body_content=null</body_content>
<body_method>null</body_method>

- <joint>
<left_body number="" angle="" model="">null</left_body>
<right_body number="" angle="* model="">null</right_body >
<le-  azentor bady nuk Saglandt no cUremyllyfeanto

</joint>
</body_parameters>
< /fobmi_body >
</FBML>

ppmn

O3 42 Z2o|AHENAM Mz 2 FBML.
Fig. 42 A FBML message sent from Client o Server.

<tuml version="1.0* standalone="yes" 7>
<IDOCTYPE FEML (Viow Sowrce for full doctype... )>

Vo> GIOXING S root |
"M

twark_setting>yangwho 4</notwaork_setting>

TRlent> -

_commant>FE &</ hoad_commants
<haad_text>lhe SRl TLIC/head_tesxt>
<head_voices>nulic/hoad_voice>
<hz=zd_imago>null</head_imogo>
<head_videosnullc/MHoad_vidoos

</head_comtent>
</fomi_head>

~ <fomi_body>

- cface_parameters

<faco_content>FO</faco_contonts

<exprossion axpression_kind="joy" intansity="1
- <AUs>
<Single_AUs numbor="* intensity="">null</Singla_suUs>
<additional_AUs number=** intensity="">null</Addtiona_Als>
<t== CLU mmleEs®AY Laonoitye
</Auss
</Tace>

N T EE L.

*: tuth sontent mdid " Mn susy, M
<mouth_cantant modcl="2D">M1 10 1 1 1</mouth_content>
<mouth_content modei=‘20*>M2 11 1 1 1 11 7 3 J</mouth_content

>

mquem@wwggmwuammzl
SI="80%MZ 0 0 0 10 9 7 7 9</mout L contants

<mouth_content modaln"30">M3 100010 106 2 10105 S 10</month_contents

<mouth_contgnt models"30°>M3 10008 9 6.6 10 9 0 B 10</mouth_content>
</faco_paramators
- <body_paramater method="">
<body_content>null</body_content>
<bedy_methodi>nulle/body_method>
— <joint>
<loft_body numbare™ angles™ modste™">null</laft_body>
<night_body number=** anglo=*"* modal=“*>null</nght_hady>
<i-— Shtck oot g AL TR SL

FBMLZ 0|88t MZ CHE OHHIEt REHZIS HAXK S

D &2
D ¥

[

0zt
rallve

[in
02t

¥ Frodye vl

20 LEUAN F=x
SN HX

[30

K SETRETINE

<center_body model="20">P1 -5 -50-20000000000000000000000QQ-5 -5
20</centor, bodys>

<center_body model="20°>P5 00 G-3000D000D00CO0000O0-100 0 120 -30 40 2]
00-3000000000000000002000130-D4020000-300VDOVODOOD
0000-1000120-304020000-3000000000000000GAD0-10 80 120 30 44
000-30000000000000000020001303049D0-20000-30000000000
0000CO0-1000 120 30 40 -20</¢aenter_body:>

<center_body modol='20*>P2-5-50-20000000000C000000CAG0C00 GO 15 1

~20000000000000000GO0 250 -5% 140 -30 -5 ~

000-300000DOVODDOCO0UO0-1D6GO 120 3030 -200
000002000130 3040-20000-30C0000C00UDDOOO
-20000-30000000000G000N0N00 2000 130 -30 40 20
PpOODDOO0-1000120-304020000-3000 000000000

5 -302020200G20202002020200202020000 -45 100 -

2020-20-5-50-2000000000000000000000000 15 10 5 -30 20 20 20
o

20 20 20 0 20 20 20 @ 20 20 20 0 0 0 -45 40 ~20 50 -

as
<center_bady modol=—"3D >F10000000000000000000000006000-1060 2815000206000 500000005000 600000
D<foanter_badys>

weentar_body model="3D">P1 2000120 70000000-500000005000100002000120-70C00000-50000000500010000000 300
016070000000-500000005000100003000160-70000000-50000000500010000000D200012070C00000-50000
000S5000100002000120-70000000-500000005000100000003GG60160700060000-500000005090100003000
160-70000000-50000000S000 100000 0 Oc/center_body>

<center_budy' moGel="3D"5PZ 000 0000000000000000000000001060-3012000300000-50000000500010000000000G00
00000000000000000000001010-3012000-200000-500000005000 10000080 0</conter_badys

</points
</boty_parsmoters
</fomi_bady>
</FBML>

J8 43 Mu{ollA SzfoldEo| 2 FBML.
Fig. 4.3. A FBML message sent from Server to Client.
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