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3D-CG Animation Scenario Language for
Cyber Teaching Assistant: CPSL

YOSHIAKI SHINDO, HIROSHI MATSUDAT and JOUJI SUZUKIf

This Paper describes CG-Animation system named Cyber Teaching Assistant (CTA), de-
veloped for new type communication between Teacher and Students in the Computer Seminar
Room and Animation Scenario Language named CPSL (Cyber Person Scenario Language).
CTA is a Cyber Person Animation system based on 3DCG technology, which includes CPSL
Browser and CTA Starter. CPSL Browser is installed in each student’s PC. CTA’s Scenario
files are written by CPSL and they are saved in the network file server. When teacher detects
the student’s question or help request and if student’s difficult situation would be resolved
by the CTA Scenario, he can start the CTA with appropriate scenario by using CTA Starter.
CTA sets up the stage and properties and reads aloud the Japanese text by Voice Synthesizer
with Facial Expression and plays specified body Action according to the Animation Scenario.
CPSL is a Script Language similar to the HTML Language to produce the Animation Sce-
nario by a low cost even for a non-expert. This paper describes a function of CPSL and
production technique of a scenario of CTA. In addition, we did a comparison experiment with
a production cost of CG Animation by conventional technique and confirmed the effectiveness
of CPSL.
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Start CTA in student's PC with specified Voice

Scenario by using CTA Starter.

Scenario
Datahase

File Server

.
RLLLLTTITL)

oooooO0ooooooooooboooooooTv
gooobooooooobooooooooooboooo
o000oo0oobceOD0OOOOOOOOOOODOTV
gooooooobboooooobooboooboooooD
gooooboboooboooooboooboboooobo
gboooobooooboooooooooooooaoa
goobooooooooboooooooooooboo
gboooooooooboooooooooooon
goooooooooboooooooboooobobooo
000000 CTA-Animation D 000000000
ooood

3. Cyber Teaching Assistant

0000D0CTAODOOOOODODOOOOOO0O0OO

O00O0CTADOODO 3DCGOOO0 Cyber Person

00000000000000000 3D-CG Anima-

tion0 00000000000 O0000D0O00000

ooooooooo™¥YWocTADOOOOOOOO

ooooo

(1) CTAOODOOO PCOOOOOOOOOOO
O CPSL Browser 000 00000000OO
O CTA-Scenario 00 ODOO0OO

(2) CTADOOOO Cyber Person0 0000000
0000 Browser010000000000000

(3) CTAOODOODOOOOOOOOOOOOOO
000000000000000000000
0000000000000000

(4) CTAODOOOOOOOOOOOOOOOOOO
000000000000000000000
ooooooo

(5) CTA-Scenarid] 100 00000000000
0000000000000000 00O0CPSL
O Cyber Person Scenario LanguageOO O 00O
0000000 00000000

goooooooo

Speaking

: Student's PC

=
=
"
»
Q

01 Cyber Teaching Assistant 00 000000
Fig. 1

System outline of Cyber Teaching Assistant.
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1) Case of Non-Nesting Block
<TAG OptionSwitch>Body Text</TAG>

2) Case of Nesting Block
<TAG Option Switch>Body Text1-1
<TAG Option Switch>BodyText2
<ITAG>
BodyText1-2
</TAG>

3) Case of Nesting Blocks

<TAG Option Switch>Body Text1-1
<TAG Option Switch>BodyText2
<ITAG>
BodyText1-2
<TAG Option Switch>BodyText3
<[TAG>
BodyText1-3

</TAG>

02 CpPSLOOODOD
Fig.2 Coding syntax of CPSL.
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01 cCpSLOODOO

Table 1 State variables of CPSL.
State Variable Content
PERSON Name of Active Person
SCRIPT ON or OFF (Switch of Subtitles)
NOTIFY SYNC, ASYNC or ABORT
TTC TIMIMG SYNC point of TTC
WAIT Person's waiting time
RATE Intermediate frames
REPEAT Repetition Times of body action
GATE Gate time of TTC
TRANSIT Transition time of TTC
STABLE Stable time of TTC
RELEASE Release time of TTC
GAIN Stable gain of AU (%)
REMAIN Remain gain of AU (%)
POSITION Located Position (x, y, z)
SCALING Scaling Factor (sx, sy, sz)
DISTANCE Distance of walking
ROTAION Turn angle of Rotation
Frames for Specified Work

FRAMES 1 Frame is 100 mS (Default)
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goooooooo

Aug. 2002

02 000000000000 Option Switch

Table 2 Option switches related to block notification.

Switch Value Function
SYNC Wait the end of work. (O)
NOTIFY | ASYNC Passes without waiting.
ABORT Terminate work forcibly.
NONE No wait. (Same as ASYNC)
Wait the end of Transition
TIMING | CTRANSIT | e (O)
eSTABLE Wait the end of Stable time.
eRELEASE | Wait the end of TTC
WAIT Integer Wait for specified time.
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OO0O<FACE>00000000O000000DO0O0O0O0
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</SCRIPT>
<SCRIPT>0 00000 cerlOODOOO0OOODODODO
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000000000 O00o0o00o0oOoooooooa
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<TALK> 0

<SPEECH> U O 0OO0OO0OO0OO0OO0OO0O0O
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0 8 <TALK> O <SPEECH> [0 Option Switch
Table 3 Option Switches of <TALK> and <SPEECH>

Switch Content Function

PERSON Person’s name | Name of active person

SCRIPT ON D}splay the sybtltle. (O)
OFF Display nothing

</TALK> O </SPEECH> 0000000 OOSYNCODO
0O 00 O</SPEECH> O </TALK> O Body Text 0O
gooooboobooooboboobobbbooboooo
ogoooooooo

<SPEECH PERSON="0 0O ">0 00O 00 O </SPEECH>
<SPEECH PERSON="0 [0 ">00 0 OO O </SPEECH>

gobooobobodooobooooooooooo

<SPEECH PERSON="O">O00000O0O
<SPEECH PERSON="0O 0O ">00 0 00O O </SPEECH>
</SPEECH>

O 30 Option SwitchO O OO
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CPSL Engine

AU/TTC

Facial Expression Database
T —

= FEN [

Lyric Word Database

Lyric Word

| CPSL Browser |
5 T

<TALK> | <SPEECH>,<FACE> |

03 O0O000O0O0ooOOooOo

Fig.3 Data flow of facial expression.

0 4 FACS-Action Unitd AUOOD
Table 4 Samples of FACS-AU.

FACS-AU Moving Parts
10 Lift up the both sides of eyebrow.
51 Lift up the right side of eyelid.
62 Lift up the left side of cheek
260 Open the mouth
430 Close the both eyes

0 4 FEN encoder
Fig.4 FEN encoder.

" (a) Smile (b) Angry

o5 0OO0O0O0OO0O
Fig.5 Sample of facial expression.

(c) Sad
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0000000000000 100000</FACE>DO
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Gain
RAY
'y
EG
RG y
< < «— Time
hl - Ll
GT 1TIT ST RT
. Unit of Time is 100mS
GT : Gate Time
TT: Transiti(‘:on Time  EG : Expression Gain(%)
ST: Stable Time RG : Remain Gain(%)
RT : Release Time
0 6 Time Transition Codell TTCO
Fig.6 Time transition code (TTC).
0 5 <FACE> O Option Switch. () 00000
Table 5 Option Switches of <FACE> (deafult).
Switch Value Function
6 Variables GATE, TRANSIT,
TTC (Comma Separated STABLE,RELEASE,
Value) GAIN,REMAIN
GATE Integer more than 0 Waiting Time(0)
TRANSIT Integer more than 1 Transition Time(10)
STABLE Integer more than 1 Stable Time(50)
RELEASE | Integer more than 0 Release Time(10)
GAIN Integer more than 1 Stable Gain(100)
REMAIN Integer more than 1 Remain Gain(70)

<MODE TTC=" 0, 10, 50, 10, 100,0">
<KSPEECH>0000000DO0O0O0O
<FACE>[ J </FACE>
oooooooa
</SPEECH>

4.5 000000

<ACTION> O <MOTION> 00000 Body TextO O
0000 Action Word OO OO OOOOOOOOOO
7TO0000000D000000O0O00O0

Action Word O O Action Word D OO OO OO O
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00 O0BACS-AU sequence 0 00 OO0 OO

BACS-AUOOOOOODOOOOOOOOOOOOO
FACS-AUO OO OOOOOOODOOOO0OO0OO0OOO
ooooooooUoooooooogoooooooo
O00O0OCpPSLOODO9200 BACS-AUOOOO
d0o0e0D0U0U00mMOOOOOFACSOOOODOO
0000 100%00 0% 0000000 0BACS-AU
O FACS-AUO OO OOO TTCooooooooo
O00000000go<AcTION>OOOOOOOO
00 Cyber Person 00000 80000
<ACTION Gain="40,40">00 00 000 </ACTION>

<ACTION Gain="85,85">000 0000 OO</ACTION>
<ACTION Gain="50,50">00 00 000 </ACTION>

Aug. 2002
<ACTION Gain="35,35>0 000000 OO </ACTION>

<MOTION> O OBPN O Body MotionO OO0 OO
00000 Motion Capture DataO0 OO0 OO OO0
0000000000 Motion Capture DataO 000
00000000oooooooooooooooa
00000000000000000ooooogo
BPN Encoder] 0 900 000000000O0DO0OO
00000000000 CG-Animator0 OO0 OO0
0000000000000 0 Key FrameO 000
o0oooooo0ooUooooDooooooooogo
0000000000 SwitchOOOOOOOO 70
<MOTION> 00000000 O<ACTION> DOODOO
goo0ooooooDooboOoboOoDbs3oboOonoooo
000oooooooooooooOooooooooog

<MOTION> 00 000000000000 OOO0OOO
J00o00moOo0oooooooooooooooon
O0mMOO0OO0O0</MOTION> 00000000000
oopoood
<SPEECH>0 000 O0OOO OO O</SPEECH>
<MOTION>O OO

<SPEECH">0 0 0O 00O OO </SPEECH>
</MOTION>

4.6 Cyber Person 00O

Cyber Person 0 3DCGOOOOOOOOOOO
0000000 PiasArtist??2000000000
0 00 PiasScript?*?®0 000 O CPSL Browser O
000000000000PiasScript0 000000
0000000000000000000000000
000000000000000000000000
0000OCPSLOOOOOD 3DCGOOOOOOOO
00 00O O<PERSON> O OCyber Persond 10000
0000000000000 0000 Option Switch
000000 8MOO000000OO0DOONOO
0000000Cyber Person 0000000000
0ooDooo0o0

00 OCyber Person 0 100000000000
<PERSON TDM_FILE="Nana.tdm"

NAME="[0 O " SPEAKER="O O OO (Toshiba)"

FEN_FILE="LyricDB.mdb"

BPN_FILE="ActionDB.mdb"

POSITION="0.0, -50.0, -2400.0"

ROTATION="0.0, 10.0, 0.0"
SCALE="1.0, 1.0, 1.1">

4.7 0O00OODOODOOODOOO

000 3DCGOO0O0O00 Cyber PersonO 00O O
00 PiasArtist 0 000 OPiasScript0 000000
00000 3pcGooooonooooooooooon
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0 7 <MOTION> O Option Switch
Table 7 Option Switches of <MOTION> .

CPSL Engine
/ Switch Value Function
. Specify the Playback Speed.
M
C();ll:n A(gfgs(; RATE Integer Value is Intermediate Frames.(1)
tureData REPEAT | Integer Specify the Repetition Times.(1)
Body Motion lﬁabase 0 8 <PERSON> O Option Switch
4PN > Table 8 Option Swithes of <PERSON>.
Action Word Database Switch Value Function
TDM FILE | Filename File name of PiasScript
Action Word NAME Naming Naming of Cyber Person
To select the Voice
L\ CPSL Browser SPEAKER I;a:;le(;f Synthesizer by using
I a s P SPEECH API
<SPEECH> " <ACTION>, <MOTION> FEN FILE | Filename Filename of Lyric Word
- Database
07 00000DOOOOO . Filename of Action Word
Fig.7 Data flow of body action. BPN_FILE Filename Database
POSITION | PX,PY,PZ ggsoi;g;zate of  Located
06 BACS-Action Unit AUDDDOOOD 9200 ROTATION | RX.RY,RZ _| Angles of Rotation
Table 6 Samples of BACS-Action Unit (AU), all is 92. SCALE SX.SY,SZ Scaling Factor

BACS-AU Action Unit DEHE
1180 REZ i (F T EAZERTICET
1241 BFERICHT,

1292 EERICEITS,
1351 EFEZRAICHITS
1381 HARERICETFS,
1442 EOREHRYHEITS
1470 mEEZESMAICET
1630 HERNCET

08 BACSOOOOOOOO
Fig.8 Example of body action.

Key Frame Editor Preview Motion

0 9 BPN encoder.
Fig.9 BPN encoder.

Sideline of Rectangle and Axis of rotation are invisible.

Rectangle of Billboard
Axis of rotation

Mapped picture
N

Eye Position

Q Background Color is converted to transparent pixel.

Rotate to face the Camera automatically.

010 00000
Fig.10 Billboard primitive.

000000000000000000000000
000000000000000000000000
00000 10000 Billboard Primitive!™:23):24)
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000 10M

<STAGE> 0 0000000000000 0O00D0
<PERSON> 0 00 0 00 OOption Switch 00O 00O
00000O00ooooon
<STAGE TDM_FILE="Scenel.tdm"

POSITION="300.0, -1370.0, -3000.0"

ROTATION="0.0,0.0, 0.0"
SCALE="1.0,2.0,1.0">
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<STAGE>UO ODOOUOOOOODOODOOOObObOOOo
000000000000 D0OO0ODODO<STAGE>0O0O0OO
JooooboboooobooooDooooooooobo
0000 000000000000 0O0O O<PROPERTY>
0000 O<PROPERTY> [0 O<STAGE> O OO OOO0O
00000000000 O<«MOVE>OOODODOOO0
000000000000 00000dOption Switch
goooonod
<PROPERTY TDM_FILE="Mouse.tdm"

NAME="Mouse"

POSITION="300.0, -1370.0, -3000.0"

ROTATION="0.0,0.0, 0.0"

SCALE="1.0,2.0,1.0">
<MOVE NAME="Mouse" [J NODE="Hand/Mouse"

TRANSLATION="100.0,100.0,0.0"

ROTATION="0.0,0.0, 0.0" FRAMES="200">
</MOVE>

<PROPERTY> O 0 OIO0OOOOOODOOOOOO
<STAGE> 0 OO UODOOO <PROPERTY> 0 OO OO
gooooooooooooo
4.8 Cyber Person0 00000
<WALK>[ <SLIDE>[] <JUMP> O Cyber Person 00 O
0000000000000 0000O0<MoTION> O
00000 Body Text O Action Word D OO0 O
Motion Capture Data0 0000000000000
oo0oooooooo0obooooooooooooo
<WALK DISTANCE="1000" NOTIFY="ABORT"
REPEAT="100" FRAMES="50">00
<SPEECH NOTIFY="SYNC" >000000O

</SPEECH>
</WALK>

O0000O00<wWwALK> 00000000 Action
WordOOOOOOOOOOOO100000OO00O0O0O0
0 O Motion Capture Data0 00000000000
go0dlooooooooooboooooboobpooo
00 ABORTOUOOOODOOOOODOODO O</WALK>
000000000000 0O<ROTX>O<ROTY> <ROTZ>
O0Cyber Person 000000000 OOOOOODO
TURNOOOOOOOOOOOO Action Word O O
0000000 Option SwitchO O 100000

4.9 00O00O0DOOO

CPSLODOOOO <TAG> OO 110000

<CAMERA> 0 OO O0O0ODOODOOOOOOOOODO
ooooOoOooUoooooUoooOoooooooOom
0000o0o0ooOoooooooOoooooOoooo
000Option SwitchO O 120000

<CoM>0000000O0OoUoDoooooooooo

Aug. 2002

0 9 <PROPERTY> 00 <MOVE> O Option Switch
Table 9 Option Switches of <PROPERTY> and <MOVE> .

Switch Value Function
TDM FILE Filename | File name of PiasScript
NAME Naming Naming of Property
NODE Object Moving Point

Name
POSISTION PX,PY,PZ | Located Position
ROTATION RX,RY,RZ | Angles of Rotation
SCALE SX,SY,SZ | Scaling Factor
TRANSLATION | TX,TY,TZ | Moving Distance
FRAMES Integer Working Frames

010 000000 Option Switch
Table 10 Option Switches of translation and rotation.

Switch Value Function
DISTANCE Integer Distance of Movement
TURN Integer Angles of Rotation
REPEAT Integer Repetition Times.
FRAMES Integer Working Frames

011 0000 <TAG>

Table 11 All the other <TAG>.
CPSL Tag Body Text Function
<COM> Comment Text | Includes the Comment text.
<CAMERA> | None Move the Viewing Camera
<LENS> None Setup the View Volume.

<MUSIC> None Play the specified MIDI file.

<SOUND> None Play the specified WAVE file.

<EXIT> None Stop to interpret the CPSL
text and exit the application.

<MODE> None Set the state variables.

<TIMER> None Wait Specified Time.

<AU> AU sequence | Apply AU sequence directly.

[0 12 <CAMERA> J Option Switches
Table 12 Option Switches of <CAMERA>.

Switch Value Function
POSITION PX PY, PZ New Camera Coordinate
DIRECTION DX, DY, DZ | New Aiming Position
ANGLES AX, AY, AX New Vector to define the

Top of Camera
FRAMES Integer Working Frames

O BlockOOOOOOOOOOOOOOOOOOO
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gbooooood<MepE> 000000000000
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