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Abstract An avatar script language consists of commands set which is used to control avatar
behaviors in cyberspace. The script language should be abstract from complex low-level concepts, so
that a user can write down a scenario script easily without concerning about physical motion
parameters. Also, the script should be defined in a standard format and structure to allow reusing in
various implementation tools. In this paper, a layered script language is proposed for avatar behavior
representation and control, which consists of task-level behavior, high-level motion and primitive
motion script language. The script language of each layer represents behavior elements for a scenario
scripting interface, an avatar motion sequence, and geometric information of implementation
environment, respectively. Therefore, a user can create a scenario script by abstract behavior interface
and a script can be applied to various implementations by the proposed translating process. A
presentation domain is chosen for applying the proposed script language and the implementation result
shows that the script is flexibly applied in several applications
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<?xml version="1.0" encoding="UTF-8"?>
<TBS>
<Sync type="seq">

<Behavior name="greet" object="student"/>
<Behavior name="point" object="screen"/>
<ControlElement speed="fast" intensity="strong">
<Behavior name="talk" object="student">Today we are going to leamn...</Behavior>
</ControlElement>
...omit...
<Behavior name="write” object="screen"/>

<Behavior name="talk" object="student">The answer is...</Behavior>
</Sync>
</TBS>
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Element

Values

Position

front, behind, left, right, center,
user_defined,

Direction

object, backward, forward, left, right,
user_defined,

Position Part

part, ... part,

Direction
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Domain Object Related Task—level Behavior
Avatar Greet, Introduce, Bye, Talk
Computer Next_page, Prev_page
Text Annotate, Highlight, Point
Screen Write, Erase, Point
Box Get, Put
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<?xml version="1.0" encoding="UTF-8"?>
<IDOCTYPE ObjectList SYSTEM "domaininfo.dtd">
<ObjectList domain="presentation">
<Object name="text">
<ControlPoint name="p1">
<Position value="right"/>
<Direction value="forward"/>
<Part value="default"/>
</ControlPoint>
<ControlPoint name="p2">
<Position value="right"/>
<Direction value="backward"/>
<Part value="default"/>

<Behaviors>
<Behavior name="point">

</Behavior>
<Behavior name="annotate">

</Objéct>
</ObjectList>

<SubBehavior name="go" controlpoint="p1" category="navigation"/>
<SubBehavior name="point" controlpoint="p1" category="manipulation"/>
<SubBehavior name="stand" controlpoint="p2" category="gesture"/>

<SubBehavior name="go" controlpoint="p1"/>
<SubBehavior name="draw_line" controlpoint="p1"/>
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[ I ]
[ Navigation™® MManipulaﬁon*H Gesture* l
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E AAI} ‘Attachment’s ©]A ZPo.2 ojulelr}
AAE EIL olFH AAAE HHIT)

3.2.3 ZF(Manipulation) 2.4

‘Manipulation’ 2 Ao} 24E ofulelel AR )
oA itk ojubele) zzAtm BAUH FL oluiEl A
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A FEAAE AA sl BATE WHIY W E
o olm 91X g oA ojBA AAe) FIHE 53
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*Object : 2ZE AAHT iz gk Fx .

* MPosition : Z4# ZZFA] olulele] FuhAE Q] 93]

* MDirection : Z4A) Z&A] olulele] Wk

*MPart @ Z3o] A AA4 HE

‘Object'e ¢ AAe] g ARE 22 BAF7
T8 FANA 29 Bfis 2dd g FRE FHH
o} ‘MPosition’ % ‘MDirection’2 HAE 7&FS 8 o}
HIEE AUEo R o= 93 & oA F3E 53
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» Destination :
» Direction :

AR FRoz HHHAY BAY B R B3
o APz AA9 =& YXE AHI}: I 112 9]
9 2o 840 o8 EHEHE ‘point’ PP ofolrt

<?xml version="1.0" encoding="UTF-8"?>
<HMS>
...omit... ,
<HMSequence TB="point">
<HM id="h1" name="walk" category="navigation">
<Destination object="screen” position="front"/>
<Direction>
<Face direction="object"/>
<Body direction="object"/>
</Direction> .
<Acceleration type="linear"/>
<Attachment attached="false"/>
<Common>
<Sync hmA="h1" relation="meets" hmB="h2"/>
<Priority value="normal"/>
<Speed value="normal"/>
</Common>
</HM>
<HM id="h2" name="point" category="manipulation">
<Object name="screen"/>
<MPosition position="front"/>
<MDirection direction="object"/>
<MPart part="default"/>
<Common>
<Sync hmA="h1" relation="met_by" hmB="h2"/>
<Priority value="normal"/>
<Speed value="normal"/>
</Common>
</HM>
...omit...
</HMSeguence>
</HMS>
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Add, & FTE 849 Sync 849 o) O FF
I F737t olFoRE Afoe ‘Sync 849 AH
e e
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* Duration :
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A94F 529 ‘Navigation’, ‘Manipulation’ 2
‘Gesture’d] #Fdh= 712 534S THEY T3 ol
Bagd FEHA e FFoez HEIkith Wgrie
FeE FHEF T golHoEe FHE O
ARE At ol AR

< AA 2 otulere] w1k, 99X

718 FAEAAE 3D 2 2D HIFAE AL
5 ASeFd THde EX AAEE 7 &
Ax#ARZ WSy QA TR FaE FAEs
= AMIYZ(Scene Graph)& £33 HEE ALY
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£59 FAEe qudeld AReA AYdls X
wat AtEe] HEEY G& 5o olulele] olFA &
T9] 71EAE EHIE ‘<Acceleration type=“incre-
mental’/>'¢} & FAFE 84hE B =24 14
| AzHAN e AAEr FHE o183 Ik
By 7N5E& HEIE]) 98 ‘<Acceleration value=
“sin(t)"/>'¢ 22 FelE WAEHY A= AFE X

A
%
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2 L o

<?xml version="1,0" encading="UTF-8"7>

<PMS>
<Seq>

..omit...

<PM id="p1" name="walk.xml" category="navigation" dur="3s">
<Destination>

<Coord3D x="-120" y="-20" z="-32"/>

</Destination>
<Direction>

<Face><Coord3D x="0" y="78" z="0"/> </Face>
<Body><Coord3D x="0" y="78" z="0"/></Body>
</Direction>
<Acceleration type=“sin(90)“/ >
<Attachment attached="0"/>
<Common>
<Repeat value="3"/>
<Priority value="1"/>
<Speed value="5"/>
</Common>
</PM>
<PM id="p2" name="point.xml" category="manipulation" begin="3s" dur="25">
<MpPosition>
<Coord3D x="-120" y="-20" z="-32"/>
< /MPosition>
<MDirection>
<Coord3D x="0" y="89" z="0"/>
</MDirection>
<MPart>
<Coord3D x="-125" y="12" z="14"(>
</MPart>
<Common>

..omit..,

3% 12 ‘point’ B2 &AME 718 B 2aHEZ ZHT o
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Task-level Behavior Behavior name="point” object="screen”
High-level Motion Hy + walk
) H1 Mests H,,
Legical Sync. H, Met_by H,
High-level Motion H, i point
Primitive Motion Py ¢ walk.wrl
. seq id="P," dur="3s" seq id="P, begin="3s" dur="2s"
Logical Sync. Foc > Teac »
Primitive Mation | P, 1 point.wrl
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<EnvironmentVariables>
<MotionMapping>
<Motion hm="go" pm="walk.xmi"/>
<Motion hm="greet"
pm="wave_hands.xml"/>
<Motion hm="point"
pm="raise_right_hands.xml"/>

</MotionMapping>
<ObjectCoord>
<aobject name="screen">

<center x="116" y="-101" z="50"/>

<boundingbox x="94" y="57" z="12"/>
</object>

</ObjectCoord>
<speed>
<degree max="fastest" value="10"/>

</speed>

</EnvironmentVariables>

23 16 7S B9 9

AR A5 fUdeld dle|els H-Anim & 9
HHe g2 o9 ZFHE AL 23HE A2HY
opulel mdo) Ago] sbgsich wekA olule}l F3 #
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st gtk & Eo] ‘walkxml’, ‘raise_ righ_hand.xml’

Data 444 (h-anim)
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ER 7B 5 23YEE T 8749 Badd F
Zo) Uig AFHeo) 2 8AE FHsm gers P2

o]

Primitive
Motion
Script

!

Script
Processor

!

Avatar
Rendering >
Engine

3

Low—level{nimaﬁon

Animation Walk.xml

Data HI3

Rasie.rig
ht_hand.
xmi

H-anim OtHtEt

turn.xml OHLITHI O] & RHA4

k
A stack is a data Sructure

A stack is ofton cal
(LIFG) structurg 104 & LastinFi

TR T RN Ry BT e EISE

(a) AAST FEHESE o}
219 18 AfolH =% W

ox
2
2
ol
o
il
[

(b) AR AR ATAE B
Bshe obuiet



468 AH A3t E =

4YsrZE 2agert 28 727k e FEYR
Hggolx 712 T2 93-S vk gl 28 15
o} o] opulele AA 9 AA7F ATFHE BAFAE F
A% QM)A fudolae AMSE A B F Uk

T, AG5FE 2aYE Jdoje hds) e 7 B
Aoy & Aoz HLE 4 3ok ol ARME A
23 P9 BH F2d 93 $& Z2OHI AIHE
Aoj7}t 3AIFeE R H 7] Wi 23HE 19
7b 78 8749 ZF0 A Fol EA g3 theFsA
#go| 7F5HES ek

oel® 2aYEY ANEHL JU5E 3 2aY
E7} EQErle) s RG5EH e B &
AYERY o)A Aadolgid nA Tl Y
FF 23YEE Y 8 Z2aYd FHE 7R
A ~238E2 wWEsEd ol 239E WYt
s7gth A< Al2"e B8ty Q) #39] &
AYEE 3t AY5E 5Fos HENY FH5F
232 FA5E P9 FYo "8 F opulely P E
FRoz 2IFANA AR2E AZdsigens 52 Ao
2ad gt 8458 NARGE o] &3t9 yHdEch

|
' T : Task-level Behavior Script
TI ¢ Interpreter for T
H ' High-level Motion Script
HI @ Interpreter for H
P : Primitive Script
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Question

| o

Q: What language Is used for data prese
ATHTML

Q: What language is used for data description?

What language is used
for data description?

Q: what language is used for
data presentation?

A HIML

G: What language Is for
data descriptiqp?

’

AXML \ 2

Open Script =8
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Task-level Behavior
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(%8 A) JP4F 89 AIRE DTD
<?xml version="1.0" encoding="UTF-8"?>
B e L L PR
<!-- Scenario Script Grammar DTD -->
loemmm e e e e  ——————
<|ELEMENT TBS (Sync)>
<!ELEMENT Sync (Behaviors | ControlElement)+>
<!{ELEMENT Behaviors (#PCDATA)>
<!ELEMENT ControlElement (Behaviors | Sync)+>
<IATTLIST  Sync
type %Synchronization; #REQUIRED
>
<IATTLIST  Behaviors
name ~ %BehaviorSet; #REQUIRED
object %O0bjectSet; #REQUIRED
>
<IATTLIST  ControlElement
speed %SpeedValue; #REQUIRED
intensity  %IntensityValue; #REQUIRED
>
<!--:===============:===::=::==:===-->
< Control Element Attribute Set ->
D e F T T T T T T T PP F T e e Py
<!ENTITY % SpeedValue "(slowest | slower | slow | normal | fast | faster |fastest)">
<IENTITY % IntensityValue "(weakest | weaker | weak | normal | strong | stronger |
strongest)">

%2 B) YY4F S5 A38E DD

(%navigation; | %manipulation; | Y%gesture; | Common)+>

<|?me version="1.0" encoding="UTF-8"?>
gt e Y S S
<=—- High-level Motion Script Structure ->
<‘-—=======:::::::::::::::::::::::-—)
<IELEMENT HMS gHMSequence)>
<IELEMENT HMSequence HM+)>
<IELEMENT HM
<IATTLIST  HMSequence
TBName CDATA #REQUIRED
cid CDATA #REQUIRED
>
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<IATTLIST HM
name CDATA #REQUIRED
id CDATA #REQUIRED
category %category; #REQUIRED
>
<JATTLIST  HMSequence
- TBName CDATA #REQUIRED
cid CDATA #REQUIRED
>
<IENTITY % category “(gesture | manipulation | navigation)">
<l--=:===:===========:===:::.—.::::::--)
<l-- Common Parameters >
——================::::::::::::::--)
<IELEMENT Common Y%common; >
<IENTITY % common “(Sync Pnonty, Speed)">
<IELEMENT Sync MPTY>
<IATTUST  Sync
hmA CDATA #REQUIRED
relation  %relation; #REQUIRED
hmB CDATA #REQUIRED
>
<IELEMENT  Priority (#PCDATA)>
<IATTUST  Priority
value %priority; #REQUIRED
>
<IENTITY % priority "(lowest | lower | low | normal | high | higer | highest)">
<IELEMENT  Speed (#PCDATA)>
<IATTUIST S);eed
value %speed; #REQUIRED
>
<IENTITY % speed slowest { slower | slow | normal | fast | faster | fastest)">
<!ENTITY % relation equals | before | after | meets | met by | overlaps |

overlapped by | dunng | contains | starts | started by | finishes | finished by)">

-—>
--=================:=======::====—->
<IELEMENT Destination EMPTY>
<IELEMENT Acceleration EMPTY>
<!ELEMENT  Direction (Face, Body)>
<IELEMENT  Face EMPTY>
<IELEMENT  Body EMPTY>
<IATTUST  Acceleration
type %accel; #REQUIRED
>
<IATTLIST  Destination
position  %position; #REQUIRED
object CDATA #REQUIRED
>
<IATTUST  Face
direction  %direction; #REQUIRED
>
<!ENTITY % navigation "Destmation'? | Direction? | Acceleration? | Attachment?">
<IENTITY % acce "(linear | nonlinear)">
<IENTITY % position "(front | behind | Ieﬂ: | right | near | default)">
<!ENTITY % direction "(object | user | forward% backward | left | right | default)">
< |--=:::==:::==:::=:============:===-->
<:—- Manipulation Parameters ->
< Pt -ttt ol nrr i oot T ]
<IELEMENT Object EMPTY>
<IELEMENT MDirection EMPTY>
<IELEMENT MPosition EMPTY>
<!ELEMENT MPart EMPTY>
<IELEMENT  Attachment (#PCDATA)>
<IATTUIST  Object
name CDATA #REQUIRED
>
<IATTLIST  MDirection
direction %direction; #REQUIRED
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>
<IATTLIST  MPosition
position  %position; #REQUIRED
>
<IATTUST MPart
part CDATA #REQUIRED
>
<!ATTLIST  Attachment
attached %attach; #REQUIRED
>
<IENTITY % attach 8
<IENTITY % manipulation ? | M sntson’ | MDirection? | MPart?">
<‘--==============================-->
<'-- Gesture Parameters -
< - N T T e T N T TR NS TR RN T TR -
<IELEMENT Intensity EMPTY>
<!ELEMENT Speech %speech;>
<IELEMENT TTS 2#PCDATA§>
<!ELEMENT Filename #PCDATA)>
<IATTUIST  Intensity
value % Intensity; #REQUIRED
>
<IATTUST  Speech
type %speech; #REQUIRED
>
<!ENTITY % gesture "Intensity? | Speech?">
<IENTITY % Intensity "(weakest | weaker | weak | normal | strong | stronger |
strongest)"> )
<!ENTITY % speech “(TTS | Voicefile)'>

58 C) 7I1& S5 23EE DTD

<Ixmi version="1.0" encoding="UTF-8"?>

< --:==::==================:======-->
<!-~ Primitive Motion Script Structure ->

--=========================:.‘::==::—->
<IELEMENT PMS ESeqlPar)+>
<IELEMENT PM %navigation;, Yomanipulation;, Common)>
<IATTLIST PM

id CDATA #REQUIRED

name CDATA #REQUIRED

category %category; #REQUIRED

%SMIL;

>
<IELEMENT  Acceleration EMPTY>
<IATTLIST  Acceleration

type #REQUIRED
>
<IELEMENT Attachment EMPTY>
<IATTLIST  Attachment

attached CDATA #REQUIRED
>
<IELEMENT Body %Coord;>
<!ELEMENT Common %common;>
<IELEMENT Coord3D EMPTY>
<IATTLIST  Coord3D %Coord3D;>
<IATTLIST  Coord2D %CoordZD >
<!ELEMENT Destination % Coord;>
<!ELEMENT Direction (Face, Body)>
<IELEMENT Face %Coord; >
<IELEMENT MbDirection %Coord >
<IELEMENT MPart %Coord >
<IELEMENT MPosition %Coord;>
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<IELEMENT  Priority EMPTY>
<IATTLIST  Priori

value CDAT. #REQUIRED
>
<IELEMENT Repeat EMPTY>
<IATTLIST Repeat

value CDATA #REQUIRED

>
<IELEMENT Seq (PM+)>
<IELEMENT  Par (PM+)>

<IELEMENT Speed EMPTY>
<IATTLIST  Speed

value CDATA #REQUIRED
>
<!--===============::==========:===-->
<=-— Motion Category ->
<‘--===’_“==========================-->
<IENTITY % category "(manipulation ] navigation | gesture)">
<IENTITY % navigation "(Destination?, Direction?, Acceleration? Attachment?)">
<IENTITY % manipulation "(MPosition?, MDirection?, MPart?)">
<IENTITY % common "(Repeat?, Priority, Speed)">
<!--=====:::::================:===">
I-- Coordination Data Representation -->
<l mzozrocmosooorsoozsmorsmoomoms=m-->
<IENTITY % Coord "(Coord3D|Coord2D)">
<IENTITY % Coord2D
R ¢ CDATA #REQUIRED
y CDATA #REQUIRED
. CDATA #REQUIRED
<IENTITY % Coord3D
D ¢ CDATA #REQUIRED
y CDATA #REQUIRED
z CDATA #REQUIRED
I|>
<--zzoczssocossorzosorosSTosszooE=z--D
<:-- Synchronization Parameters >
L e e T
<IENTITY % SMIL
" dur CDATA #REQUIRED
begin CDATA #IMPLIED
l'>
(%5 D) Mg A 2% DTD
<7xmi version="1.0" encoding="UTF-8"?>
Kl=zssmoorszoxssonsmmoossooses=oomms—D
<=—Domain Object Mode! ->
Ll E e it T ey A R
<IELEMENT Behavior (SubBehavior+)>

<IATTLIST Behavior

name CDATA #REQUIRED
>
<IELEMENT Behaviors (Behavior+)>
<JELEMENT ControlPoint (Position, Direction, Part)>
<IATTLIST ControlPoint

name CDATA #REQUIRED
>
<IELEMENT Direction EMPTY>
<IATTLIST Direction

value CDATA #REQUIRED
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<?xm} version="1.0" encoding="UTF-8"?>
<1

T T I N I T X I S I AN S I I IT OmIm I A - D
<l—-Doma1n Object Model ->

--:::::::::::::::::==.—'_:==== e T ——
<!ELEMENT Behavior {SubBehavior+)>

<IATTLIST Behavior
name CDATA #REQUIRED
>
<{ELEMENT Behaviors (Behavior+)>
<IELEMENT ControlPoint (Position, Direction, Part)>
<JATTLIST ControlPoint

name CDATA #REQUIRED
>
<IELEMENT Direction EMPTY>
<IATTUST Direction

value CDATA #REQUIRED
>

<IELEMENT Motions (Sequence+)>
<IELEMENT Object (ControlPoint+, Behaviors, Motions)>
<IATTLIST Object
name CDATA #REQUIRED
>
<IELEMENT Objectlist (Object)>
<IATTLIST ObjectList

domain CDATA #REQUIRED
>
<IELEMENT Part EMPTY>
<IATTLIST Part

value CDATA #REQUIRED
>
<IELEMENT Position EMPTY>
<IATTLIST Position

value CDATA #REQUIRED

>

<IELEMENT Sequence (motion+)>

<IATTLIST Sequence
name CDATA #REQUIRED
> .
<IELEMENT SubBehavior EMPTY>
<IATTLIST SubBehavior
name CDATA #REQUIRED
controlpoint CDATA #REQUIRED

>
<JELEMENT motion EMPTY>
<IATTLIST motion
name CDATA #REQUIRED
controlpoint CDATA #REQUIRED
category (gesture | manipulation | navigation) #REQUIRED
>
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