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— 5|5 Introduction

BEE VAU AET T 20, 0 RGBSk . fERGHE |,
F P i 84— AN SIS FAR O 3 e R - & B TR e By B,
J 7 B R G B it oK S A T AR B, & T R . A e RE T R AR
ARIIAB RN TG 55 AN LRGeS 2 & ——Agent, 7E1Hi )
RERE, T SR, T R G G AR SR b R S S 1 1) Agent 2 AR[5]

A Agent BRI AL SR, TIZ AR ME BRIY . BE
AT, 5 B AR N SE BT AE[7].

1.1 —£T4E Some Works

FEPAIR B SR 58, XSSt Foh B 0. AT MR G ) S 4
o B RIS R T RIS Aval, FrLL Agent 522 45 & RARZ, fESK
B B FH 45 TT RN BAAR G 1R S R I

Helmuti& t1— >384 (1) 3 5 (Animated)Agent[2], FLA 1 A5 IR 1) 245
HAZRE ST, T HAZEAERBTES RN R, AN HIXMLXEE IMPML A
= (Multi-modal presentation Markup Language)$2 il A2 548 5.1 Agentfi (4 14T
AT o Baldi[3]FHHE) XNBEIERE .~ N M R K22 S5 G T R TR 5 B &
g8, s NHAWR AL TERE S Agent, &5 & TR, RS,
P PR A AN BRI DA T ) (AR

MarchefHAnton#)Jacob[4]% H 7 M2 4005 F 48 h A4 gt — > Y fifdacob AU
(Human- like)Agent, {&i545 H P #RAEFR 8. JacobIil H 5 A i FUL I S AR 7Y () 4
THE. HARE S AR A A Agentii R, AT 4 EHURIHE AR EL ¥ 43 B9,
Jacob Agentn] DL &y M B i 21| Ho e BT . Ipke Y ong7EVIENA[6]5 H H?
(Virtual Environments and Agents) i FH & i ' Agent 35 B 1 P & 1T FIER R 3D E
XN ZAgent RS, AgentZ [AARYE 2 HIPIRA T AHYMESZIL 7 4845 1)
TR RS, FUR I — AN BEBLAR R HAT 5 F7 2 I Agency

Agent {1t 708 B35 12 1 A [8][91[ 101 [ 18] FH =% i 3 FH () M fie 23 #r [11][12]
[13].

1.2 ARCHESE Layout of This Article



A NEA R R R G R BEAgent I £ Agent R GLE e SR B NV . B3
44 1fi(Conversational)Agent, 5543 /41147 4 (Behavioral)Agent, 5 PU= T
ZAgent. A T HONEEE SRR, SR2TE X B R Agentfil HE FR R P e o



— 2T Agent Concepts of Agent

BRE Agent 1€ URAGE —, TEAFNAH, AAFERIMEE, TN SR
F OB AR IEA_ 45 A . Stan A1 Art %8¢ K5 Agent [OMES, 75 HBOBIE1 A
W W4 [14]

H 3 (Autonomous)Agent 5 Gt s M S 11— 43, HUAERR i 1) (Situated) PR 5 gk
FNPRBEIEAE R TREE, TSl B S HAR, emikek ik, A EAgentFIE
e AgenthViZ &S0 1 .

B REAgent S B 0 NI BB A, BT T ITAREIRAEE,  Agentift 2k 25
HAFEM RN, FABAEAgent. Wil ik g 4% (Sensor) AR EE, I F R 2%
(Effector){E Al T35, WHA A OGS, WEHHK, AREMATY, ST
KIPIRASFFE H R

e Agent i LURREE, WnbLds A, AHRSE, AREZH A (Softbot). AL
T EHE A (Software) Agent (1)1 HHE SR S

XEIRE Agent MRS TR 4IRS 1] LU Winikoff[32]%54¢ Hi 1) SAC(Simplified
Agent Concepts)—— “—MEILINER, el 2 AJF AR GE Agent R4, {HiE
147 BDI [UBE I FIR” ——h3kg .

2.1 ik 5 X Descriptive Definition

TR E SCHR Y RS AN TR B I R g B AT S Se R P, At el
PLBERR I Agent. BT 434 55 5 SCR15E 2 X [15].

595 AHE | 1 (Autonomy),  #E4xE(Social ability), 1 (Reactivity) =
N 1 oo

o AR5 2 PSR AR (Knowledge) . 15 & (Belief). & &
(Intention). T7{F:(Obligation)55 s fift:, A HIFIE PR 2 1% #(Emotional)
Agent[17].

Fe R Z AR g T F R ik Agent, W8 3l PE(Mobility), (5K
(Veracity), i [ (Benevolence), ¥ (Rationality), K71t (Longevity), mil&ME:

(Pro-active, Goal-directed) %% .

2.2 X 4bE X Formal Definition



AR A & X S L AR (1deal Rational)Agent[16] 4 %1, #ilfE5] %,
T BB XA FZR T Agent JERK H AIRTE A 1.

PHARHE Agent:

SofAsE— AN T BE K840 7 41 (Percept sequence), It 1 fi JiE T IR0 e 51 RN N 2 11
FRGE A RJUESE R IAT by, S ER PR RE e LAt - Agent Hi PAGE #iiid : J&1(Percept),
174 (Action), H#r(Goal), ¥4 (Environment).

Agent 55T & Z K448 (Architecture) FIF2 /7> (Program) . Stuart 1 Peter i i it
A4S Agent 725

function SKELETON-AGENT (percept) returns action

static: memory, the agent’s memory of the world

memory < UPDATE-MEMORY (memory,percept)

action — CHOOSE-BEST-ACTION(memory)

memory < UPDATE-MEMORY (memory, action)

return action
ARG A P BT (ISR AR, R S 7Rl A% SR 5/ (Table-driven)Agent,
] #L S S (Simple reflex)Agent, SR EE A DR S5 Agent (Reflex agent with
internal state), 3L H biff)(Goal-based)Agent, & T2 AE K] (Utility-based)Agent.



— 41 Agent Conversational Agent

ST Agent T AL HE By VIFE R th 4y A [ 2 A €, BEI B 2522
TAE AR, BB IR R 2 5, SOKS @ ZEE e, Wn] DI b
PR, BRI H . Microsoft Office 28 41142 1 35 Bk 2R e AT B R 1) 2
iAgent. 2xifAgent LA —RINIEF RSy, WA €A EYONEE )], R
T8 FEREAUFAEE T, Wl R B AR L (Embodied) . A< %K A4 BaldifMax
PIANRGE, BT ikAgentd&os th R FIMETE, LT3, HE—BImARE K.

KTk Agenti) 2 TG 2 7%[22][23][24][25] -

3.1 1% MM Facial Expression and Lips

H—AEMNF . SRR, ORI T LR 2] AT 1)
MRS

] 3-1 i) Baldi[3][19]% 78 F 35 ik i, s — AN it EALIR S IR Ak,
I T2 LB PR T 5 0 o I WA AR R ) B 58 A OB T U E SR B 4
i, RSCA—IEF

31
W (PE A 33N AU L AN I, BERIKCT-SE B, WA i Rn 5 s
FHEEREAE, B EALE, NN, Sk, TR,
h T e R & SEI 2], TS R A H AR AHALLS B (Terminal Analogue



Synthesis)BiAR, AN AL BRI, IFRATE 2R A5 . KZ900
N2 LAAEH R Baldiff IS . BEfL. SO, B, A&, B, k.
WhE. ik Ak BT 2B RIS B AN S E

Baldi (1t it Jit - LA P S A A o, & SR A BT 2, I
BT AREEH, SCA—IET AR, A RN &R, FIHTE BT
2 KM 2000017 CARRS, WI{ESGIFIPC LsiiiasT, [K3-2/& —Legf i,

K[3-2 Baldif1 3 : &%, AR B, B, 0. B
3.2 F# Gesture

FHREANMIBRMEERIE SRS, BREEEETFBE, 2
(Multi-Modal)2x 1 Agent [ AR B 20 75 B — B B ARTE 1 SCFE, nl LA
P, BTFHHUE Lo

AN Agent Max[20]2 - 3D RESUFRIE b (KRl £ 5K, i b IR ) Al R 1)
FHEL WA 1) P s ke 7, & 3-3,

»

|
. \
-

& 3-3 5 Max £ H
Max 1] Z B (Multi-Modal) &% & B8 i —Fh 35 TXMLIVE S ik, BHEIES
R)RIAETE SAT 8 o WA B 8] £ (Time Point) 7B, 45 5E 1A VE#E 2 SCREAR Y,
(RIS E] TR R o o T3 el 2 B/ B (Stroke Phrase) RIS 54 Pk v, B 7 Bh VR4 % .



TEEROE SO%: ()ZFRIINE, QTHIBIR, @)Z ki, Stk
AT 53808 TOMERFSEENE, HSUE 2N AN, ST
N LR BN Fr Wi (Segment) ZH /. T-EAHIHRF 1L, Wk (Simultaneity), i)
(Posteriority), 4 (Repetition) FIXFFR(Symmetry), FEr] LLE Ui, W] DLAAT
IBAEREERIE . EIS-4EXMLBEIA Ik, P3-52 3L,

< definiton= < utterance
< Specification
And now take <iime id="11"/> this bar <time id="2" chunkborder=
“rug"/= and make it < time id="13"/= this big.<time id="i4"=
< [specification =
< hehaviorspec id="gesture_1"> <gesture=
< affiliate onset="11" end="{2"/=
< function name="refer_to_loc" =
< param name="refloc” value="3Loc-Bar_1"/ =
< ffunction=
<fgesture= < /behaviorspec =
< hehaviorspec id="gesture_2"> <gesture>
< affiliate onset="13" end="14"/~
< constraints =
< symmetrical dominant="right_arm” symmetry="SymM3" =
< parallel =
< sfatic sloi="HandShape” value="B3flat{FBround all o)
(ThCpart 0)"/=
< sfatic sloi="FalmOrigntation™ value="FalmL"
mode="absolute”/ =
< static sloi="ExtFingerCrientation” value="DirA" =
< dynamic slot="HandLocation” =
< segment type="linear =
<value type="start" name="LocShoulder
LocCentzrRight LocMorm™ =
<value type="direction” name="DirR"/ =
<value type="distance" name="125.0"=
< fsegment =
< fdynamic=
<lparallel= - /symmetrical> < /consiraints=
<lgesture= < /behaviorspec =
< lutterance’ < /definition =

Kl 3-4

Kl 3-5
BE T4 0 T sy i RS BRI R a2 (Higher-Level) B i
I, T3 i (Stroke) B BRI AT AR 78 0 BRUE - 42 N AR 25 AL 1K 38 B 425
Bt (Motion Control Module), F. %3k, FE. BT REHAE AR PB, K
2 (Lower-Level) KKK H iz 2/ #4%)7(Local Motion Program), JLA~ LMP 41h%



ffriz

AL PRI B 70 2 S B ) B A 80

LMP 3 XAEAMT AL bR R 815 1%

et b, AR YT s RS A Bhes, IF R BRGSO RS, K]
3-5,
Preparation =5_|_,:.'“trckﬁ.__5= Retraction =5
Fom Gonirel e WristPos § |overshaot I
wrist Control [ [ 2 E -Iw :
‘_"__': _____ i WristRot | | WristRietract I -
vond Control |t [Fanaee] T [FancRetet]]
3-5
EN G ERIT- RS2 0T, 563 H(Chunk) K78 Lo T4k 4 it 45

(Preparation). f##F(Hold). % ti(Stroke). W[Fl(Reaction)VYANFr B, 5 AL
J& 5 T Be(Intonational Phrase). HRgie — &b Boin E— TR, S0
A S T3l 2 AR

75 Max IR gk, Hef B7Ear it AR A8 AT . 75 InPrep R,
B AN T 3R L ] e g 58 iRl (Planning) il 72 FK e seim, itk
A Pending KA, W FE—8AE Subsiding RA, ARSI RILE Lurking
RS, EHEN InExec RS, &S5, WHRIEH LMP &3, #| Subsiding {k
A, 754 Done, K 3-6.

. In=rep ol nExec Subsiding Done
i i
i Speech i
— T i Skipped
Movermnent Gasiire | - retraction
Churik i — : la
I, InPrep __E_. Pending __H;sing nExec ol
Phonalogical i i Spesch
Enooding i N = |
H N i i ! Gesture
] Flamming. T |
Chunk i=1 i Planning i
Kl 3-6
3.3 1%/ Emotion
T IO NREFE, 78 Agent [N HH, wiflss Agent I T — 5 1181



(Emotion). %% (Mood)FI4N 1k (Personality) — B & WF 57 & AT 1B S LB (1) ) i3t . 4%
J& Agent B Ay, BiE AME IR, Max[21]7Eix A5 ) B X RTEE T

h T ARG R, T2

(1) VAl N AR B A i (Emotion Dynamics) (1) 5% ;

(2) B Agent FIEE I 4, A AR TLAEH]

(3) HafsHr Agent (K5I IA Hk
BE—AJFHE A LA ZEIEIN%I(Non-Cognitive) 2, T8RN 2% M R UL 52 52 45 1 32
[t BAEINATE, BDI BEAARSS I  EHERAT 2] F PRI 53 4PN JT T

3.3.1 BHRAGKIAFBEE Internal Structure of Emotion System

B4, X (Emotion) A1 4 (Mood) P AN o s il 5k, Fakms
VR, A2 I LB ) B A AE IR TR 152 b, ISR BB B RE DN s By 55 15
o, s g AT A AR LR 99T B AR RS

Max () A% A 25 o0 A AE - 4E=s 0] B (18 3-7), e (Valence) b X4, 1
LU Yl R RN RS s, T AR R, RS O R 25 4 20 i es B
— AR R dy, BRI G RAEEAT T I RS PO B R R

r o
T
A
i I ' P ——
3 Y = A 4
Y ¥
T E % P E
- % pmotions (x-axis) 6_-“u*t|rxr.hu -.I;.-r',-":. Tt F.th
2 1—"| &
2 o 3] 2
FER IR | = A =
- [ K :
ST B b
A A S
A\ g A
- y
Kl 3-7

FEN L, RS A 28 AU BE L, mT LRI IR Xt 1 241 1 48 5 Ak
S91EM e BUMA o SR, BRI a i Agent FEINTE 1L

Ay _
At

2 3-1

a-x




YE R Bh AT A 78, RITI(Boredom) s N B R e . 1 B Agent i) 175 &
ABAE S IR — MR [ X S (PI3-8) Y, AR BT RIS DL, DRIGURE P 2T 1 K
—HH TR, REFEEERCN0. RIGLBIHKARE: Z(t+1) = Z(t) - b,
Z5E XAE[-1,0], BN-18F, Agentdge R .

. A+ I
~| boredom (z-axis)
emotions W' \
| \/ ’
E:\.
-l
o - J
l’él 3-8

DA OB R OSSN SRH G S, SRIMAAILAE AT, 1 R = ANE
Wi: itk (Please). % (Arousal). ZAc(Dominance). &G, 1H2E. RmR &
Besit 2 PAD 5[], JFIH2E. AR 3-2 HEmi iy, 8 AR m A 3-3 i .
Xeo Yoo 2P ARG OY . TS RIS, I )

K (5 ¥p200) = (p(x. v, ).a(x,.v,).d (1)),

|
with p(l‘r,L‘l-’,):E'(l}‘I'.vr) and a(x,,z, |‘Tr|+:?

~i 32

D(t)y=(x,,v,,z, with x, =[-L11], v, =[-1,1], z. =[-L,0]

/\ﬁ 3-3
P(Xe, Yo tambh s o tarbh 4 ARG R, RS A A 28540 1 2 ds K AH
I, Agentfgefith, Sz M.
AXe, Zor2 OGS o TG B SR AR NS, SO PRABURK P R A2 B Ay I



KA T8) o S5 A B AL AR PROGURE JSE AR B JEE (1 A Y

d(t)2 ML o SERCIIAEAESE A T X 70 S M AR FRRGURT SA T (1 Jent, R
PWURIZES, BRI I, WA

WRYE LB EER, BRI S, Wl 3-9, —MEARE
—H PAD 23], N T¥EMM ) PDA fH.

[WiewContral | FADCortral |

+.,|'”-|1|-|'q,_-,d Cominance- I]_QU»,\E

fearfil
-I-I‘riendly concentrated
4+ D concentrated
concentrated & neutral
depressed
-Q-anm:L-mJ fricndly
= friendly
bored
A annoyed
sad
surprised
-i?:cutlal surpriscd

bored

'iﬁurpriscd

-~ SelPADValues
-+

Iriendly pIeasure:I.gg-_g E
+ul:|lr.::nlrul:d al'Uusa|=|ED!q. E
+ .
Tearfull dominance={100%
* -t:ld

depressed

K 3-9
B — N N — AN B E © F—AMERTEAE A, Wil 3-10. 4 s7E HAYL
TE—NRKOW, Bges, BosEEm A 34 1H8. 57 BAYE—1
KEYA, KW, W=1. WERLL EAFEAN L, Agent #EANFFIRIIIE
L (Confused) IR

./_ @ . +D 4 -
: ©-A +P

-A +ﬂ:

Point of reference
of an emotion
-P category

K 3-10



d—A
w=l-——
D-A

AR 34

3.3.2 MM Integration and Application

2, K R G BIIAT I Max H, BOEARMN A A, &l 3-11,
Max I FTRE 280 o P Rl AR SR AR5 15 I R Gl A 15 B

(1) Interpretation F1 Dialog Manager, i £<id

(2) Perception, S 1[I BY 7 [T ) B 32 I W o

TR I AR S8 SR A 4 DA SRR B8 =7 T4l -

(1) TELANMPITREE ;

(2) PAD = Jt#;

(3) BRI B IR, B Rl (Confused).

B P I FH T Behavior Generation, 2 =i 1] - Dialog Manager .

emotion
/ system
[/ ¥ N

inter?e- dialog Eﬁ' behavior
tatign ‘:> manager lafnjn
Z}'\ g NQ\
()| perception {——————| behavior

generation
K 3-12

P 3-13 7 Max ZE S IF5E i R 491

p—

iﬁ:ﬂhnumgii’ﬂ

219dpd



3.4 /&
£ Agent G SCI PR SR BB L FEACHL R B BTN,
{H2 TR R, Agent (FIME— i BOHLEE .
Y7, 4% Agent FIE S AT M I ERHSR d T R # R S pR e B T2k
B, b NG, B e SRR D)
WA, S WUMBEUR 2% Agent ELE TSI — e, XA A B R 47
(KGR IREE, 2off Agent ZARFTI], 54T BRIHM .
FTEL, Fke s il Agent (I B R% 4 A =AM )7 1]
(1) HEFHRLE R, AR LA AR IR AR Bk A,
AR S Al INAR A
(2) Z+STBESINIG SR, TV A (K A R, X
TR I3 55
(3) WEH MBI S R K, 7 K RAEALBE, GRS I 1] 4 Pl & LK AN 25

il
9
=
>~
H
iz
=r

Y 474 Agent Behavioral Agent

17 h Agent 5 2 il AgentfT T AR . 4T 4 Agentfit S ) J& Agentfr kg UL R 5% rh i
PEABERZS, RBATL, Mk, 58 An, EEM TRRIsh Y7 U b
FHIEE)

FRe E[26] A James[27]45 T B4R A FR3E BT BERLTF S0 L T A, RN
SRR T B BRI S 7 [28]4% T B 11 2 G 4 2 45 I AHA
(Asynchronous, Hierarchical Agents), ##l AL ZIRATEARLE LR [29] K 14



52 2] 74 (Reinforcement Learning) H - H & & #1 Agent(Autonomous Virtual Agent)
Rz shiahl, KM Q-Learning M TD-Learning P Fh 43k . [30] 105 Ui FE WL e i
B BBEIN ] B ARAL, 1 f A 22 Tl TE A B0 58 B/ PR AT AIVE Bt o

MIT Media Lab CA[31]RHJ ST KMisik 70 AR 2 R 48, IFAE— Btk EAg
Mile FEBAT . BN RAGHBIARSG, IMERS, FHMIEsh RS, FYHLIZ
FLCVEE 22 i (Mental Blackboard). C4 [ LAESEPEING— L KEEY I, 4.1 7F
M.

4.2 144 Wen[32) 554 H ks Agent IEAT A i ALK 54

4.1C4

Ca iR T —Flofr i) 2 )2 AR &R, B ERRAE R IS P 0 B o B
Y. vt Bbsfr: RWAT N, 22600, ek, Dk, C4 2 Bib R
g8, BT H T RGN, RTEY 8. K 4-1 528 CA IR H “HerEa 7,

Kl 4-1
C4 5ttt 52 [8) (A0 B A 38 1 0 10 % (DataRecord) i & A& 4, i id %
A PAZR IR C4 BN 28 AN R Z T RE U M5 B, RS 5. e, fF 5

.
&,

4-2 3¢ C4 MR R AR, AF R 20 n) DA s O SRARGEAT 525 U
7] o



The World

J Waorking Memaory
| Sensory System | ﬂ-l
| Perception System |—» Fercepl
Mgmary
_ Objects
Action System
Action Groups I;H_H
attention Selection
Blackboard
. - P Poslings
| Mavigation System |"_|I oiject of Attension
Motor Deslred
Motor System
LEI}'E[E Motor Achual
Primary Mabor Group
The World
Kl 4-2

4.1.1 BN RS Sensor System

H T ARERH S——Agent 43 B 1 5238, C4 R 5 I N R 4t (Sensor System
Abstraction). &N RAEA MW AMEH

(1) LuEAs, LEanBer A AN N A% S s T

(2) Heards, B4 F A5 BAEANRIK Agent HE B SOFANHHIA .

4.1.2 BRENR S Perception System

AN RGOR “ 2 X (Meaning) ” 1IN B 41 BT (Percept) & 41 R
SR FRAL, SO — RS- I TC . AT IS BN R Gk i R 4K
ok, IR [FIUCHCHE% (SheepShapePercept i [FIF S f#) & — L EAUMER), Gn SR
KRT B, AR [P )% s (SheepShapePercept “FIA7 B AARR). C4 &H
F IR AN IR ST AT AT BB, DRI 35 ) AR T SR e PR 0%, 1K Bk
A SG SR P Rk ) E AR T

N T PR FEIEENECR, BT LR AR (1 4-3)H 21, B3 — AW A R st K
AT REB AT, PRSI ARE: 10 H s B S2 AL AN 14 B ) B s
R R AN B4 Sound AN T, A% IE Shape
SN T o BB IC SRR, BN R G2 0 MBS A7 % (PerceptMemory)
PG, WA SN 30 (B PR AT A S T B 1 50 S LR A A SRR A v o TR



FAAEAREE Agent X JIIVSC AR (K1 T4 1N 25 o

Ewerything

|

Head
Location
Refinal World
Location Location

| |

Bounding
Box

Shaps Sound

Utterance
el B

"sif” "diown” “away’

K 4-3

JEAN - AN AE Ay #2523y (Receptive Field), 1My H. 2 i 85 ) I, & 45 (Action
System) ) S 5%, & SO R Fh Gk, AR I T R —— R Z O
(Innovation).

4.1.3 TAYEFEf& Working Memory

C4 f{%—~ Working Memory 4514, fi#j 4547 1) Percept Memory X%, {#47
X TS AR BN D S o B AT AR S R (View) 7

4.1.4 TMFIBEA Predication and Surprise

J5T Percept Memory X%, AW a] LIS T 2, X BLAEBOROR PPIRS R H
FOUIN o FREI PO S ANl ) S AT SN R KGR AT, B A3 2 b =% 8 ) S04 A
TR AR . TR /R RO 22, AT A D Bl g B Al

4.15 FMYERS Action System

FIER—Fotdl ActionTuple:

(1) Primitive Action(s): ffI4;

(2) TriggerContext: A1 B

(3) ObjectContext: X} At ;

(4) DoUntilContext: % A ;

(5) Intrinsic Value: 5114k

C4 A Attention Group A1 Primary ActionGroup P 1™~51F 2H (ActionGroups),
ANEIEA A P4 ActionTuple 5£%: Startle. Default. Startle ELAG % KA 56 4%,
HA e g m ActionTuple #3005 Default #245 e-values BEHLIHE S0 1E

¥l CA BT A, RIS Tk, A7 =M% J75: Credit



Assignment, State-space Discovery, Innovation.
4.1.6 M A4 Navigation System
MRS RGE N R, WA R Sy, s AL
“RrEE. Wz. BT AR BE A .
FHARBENINERTIEZ IR, B I UG e s &, fitkits
BHNRLG
4.1.7 23RS Motor System
zﬁ%éﬁfﬂzf\ﬁkzﬁﬂl@werb Graph), & X T A Iz sh Mg g 751, 183)
JETF TWCEM, AN 0] LA fliA 2 (8] (Adverb Space) ik, wim . 2

B A MATE . Z2EUNE Y MOTOR_DESIRED 1l MOTOR_ADVERB %14
AR R AT 2 A8 . WHEE SR E . SRR RBE)E.

Sensorial Information
(Synthetic vision, virtual audition)

¢ System
| Perception Component Clock

I~ ‘\/\ |

F2FSM D&h;:dma:?m \\ Adjustment
stae2 | ,,, [ Staten |
\( = 7\ N

S/ T
High Level xS N T
Behaviours | Behaviouri | | Behaviourz | | Behaviours | [ BehaviourN |
J ~ os
_ ~ 7
Ili{:t':a':i:‘:llral Y a4 Y ’/ ¥
Elements(8E) | [  BE1 | [ BE2 | [ BE3 | [ BEN ]
P ] e |
e I
Skeletal h
Bones Bone 1 Bone 3 >
JF / \Skm vertices bone |nd|cus
Environment
Interaction o (&
The Character Animation *—." Human User

Kl 4-4
4.2 — Pl R4k 7 A New Approach for Visualizing
Wen #7515 2 =AM P A i (Synthetic Vision), 112 FzFSM, 3
7 K 4-4,
4.2.1 BHHi\ Sensorial Input

ARGAWAEEIEIE: AL, FEEEE. 0T BN AR,



— ML A R OE——2 R IR S, I RORAMEIE S 3D A
Z R U A 7R 1\ B (Octree), TR —N 5 mi 00 B B T K T3 BE, ik
WX SR B\ T4 e & U\ X 4 & Jmil 2 e 8%,
I Wr Agent [ 7] WK, [RIRERL, 80 20 B0 A HEAT L 0 .

4.2.2 FzFSM F1ig4Z FzFSM and Memory

FZFSM & — P HUIRENL, B MRS HE N T[0, 1B RS TE ],
LSRR IR 2 2 2/ 5EN A i SN N =R P T

FOIAT A 0 s AR R N 2 . =)= s, BEAES, SEE .
R JZ I ZAE, SRR, SN W—AN “IBBREY) 7 (1= AT A T o il e« H
M, T, CIE” SERHEAT A .

CAZHE R BECAE WA DR B AE )\ IR, I T —ANass gty )\t i i A
L IRIHERA L o

4.2.3 @2 Animation Layer

)1 2 1 A %2 ks (Mess Skinning Animation)S23iL, BB 8% (Skeleton)
JEE 8 PR % I 58 BB M . Quiaternion 7 v2: () BK 1 £k JE 47 11 (Spherical Linear
Interpolation) $-72: 5¢ Jl a3l 1 {118 1 I

K 4-3 73 AT, E /NI, B BN

4.3 /NG

170 Agent BAT Ny EARLEY), AU AIAER BB himE), 4Lt
IS EARIRIG T &, AR %, EW.

170 Agent SREE IOREIE 45 2, 38 0T LAKE ) A K5 i TR i T AR . e
RN, SRR 5

SR, BLTE BT FUEA L LA AT A Agent ik S, FURTEREE M4 1F T A4
RERAERE AL, Wik Agent P A& b R BEBACE —1F5) A 10 TAE.



FAAT O Agent K EIFIREK L8 N, 5 Al AT TAREBL S5,
PRSE A S — RBVFRIE, (BAE— RS RS SRR E A1

T % Agent 24 Multi-Agent
TERB A, —> Agent FFANBEAR EL 3L 1K e Wepo Wit FE () 5 00, 6
W ERHE Agent Z T H i, MHEASER, BREIGAE. itk REMEU, [35]



FRZ i MAS(Multi-Agent Society); [36]H 45+ [ i 41 7 2 36 T-11 5 Agent
(Computational Agent), CA X3 ——XJ W& R A LA

AT LA 0T 0K 2 USRI B 24 BE 11 FreeWIll[33][34]#4 R A4 4Lk 81, 158 %
Agent 7EAE AR 5t BN .

FreeWill 1f) H 12 F H1 2 Agent 58 A S OB, Wb SEIL— B rl i g
AR AR B, JFAR IS AT P A A, L5 1%, Al 51555 . Freewill
M java Zft, B4 2 3D Max Studio.

5.1 FEHUA Avatar

FreeWill {4\ 54 FCA[Funge’s Cognitive Architecture]#1 SAC[32]1#4F
R YRR BCE SRR MR R . £ 5-1 KT FCA Il SAC IR EL.

Architecture name FCA SAC

Architecture orientation Character oriented Agent oriented

Fecognition for the ami- | Yes No

mation aspect

Fepresentation of the | Internal world model + | Beliefs (a knowledge

character’s knowledge domain knowledge base)

Autonomy Yes Yes

Learning Fecognition for learming | No explicit emphasis on
learning

Feactive and pro-active | Yes Yes

behaviour

Interaction with other | Implicit Explicit

characters

Main implementation cy- | Sense-think-act Sense-think-act

cle

Sensing/perceiving Updates the world model | Gives rise to (internal)
events

Planning Search on atomic actions | Plan libraries

Ease of implementation Not obvious Easy to follow develop-
ment model

Goals Yes Yes

Formalism Situation calculus Under development

#*5-1

BEAS REAUAA L 0 (1) SAC Agent, ST R G8: L5 EAT Al 5%

JUAT SRS — RSLMT s 2, 42 B IR S H . L5 %82 N FCA
RARRAT IR, DUsgh A bl B LT . U5 18 P 17 22 1) B
R BN BT

Al SIEESE AN, Bl g, HARHIR, R e ss. FCA KRt



SRR RN SR i, [FIAEEL B v XIZE (Plan Library).

Scheduler

Queue of
avents

Hnowledge
hase

Internal
Currently world model
scheduled M

Goals

actions

Planner

Planning
unit

Plan
library

K 5-2

5.2 R4l A3 {5 Communication among Agents

REFUN Z 1] I8 A5 = 00 sk 2 T R (BEvent) 14 ey U B2 (] 5-2) S50« 1 B 4
(Schedulen)4E4 — ARSI, BEMBCFAE, N B2 o). RIS
IAETRAT — AR EERS, SRS XA F A Re AT N [ A 2

JITLA FreeWill 447 Ji 12 IXFEHEAT 1)«

(1) BN IR 224k 5

(2) B 1 & (Belief):

(3) PPt AT, AR ASE KSR AR AT, BOH S TrisshBA A, TR
AR BNV E AT

(4) WRFFE, HOH HAR;

(5) R FEEE, HHH;

(6) LFE E—AENEIFRAS, MEAPAT —ADENIER, B iRAT— AN
U



Bl PIAS KEAU AL A — ML E, VI AR I A, T
SEARAATEBNNE, O, VLSRR DGR — AN E A B, Al — AN
WNGELT o

H 2 XUt 2 RS B B2 T B ], 28— RN BOE —
ANTEHE, RIGWEAT. Eiashid Bt , RS A AR E RN E s, A
Wt AR I, IESUIBAT . ten, BB — s R ol 2] —
Ko oo H A — HY, BRRIER TaE, 2R A IER
Ab, XOIRIEHE, GREATAE

4] 5-3 J& FreeWill Bt AA7E AT AMITHIZER

K] 5-3

5.3 /hgh

HIXEEEAS Agent, % Agent B2 RASRE (REs MBI SCHT T T 06, 4ATT0
PR RHAETE g 0 2, BT IO JE 0 EL S Rl A AT SEBR K

AGH IR %A

(1) ZCRIERLFOBME, 41 FreeWill RECH R A AE & A — A T+



(2) MEFIREAARGS &, AMUAEREAR S Ry RS, T H 5> Agent 1 HA
ZMZFE AT A

(3) MEEEIINECSE, Agent TGN, WAL HBIIA R KM 555
K2, Agent tHViZn] LI AT 4 .

7N ki 4h Conclusion

W DL BB e ), MR RE Agent 7R ERLIREE N A, FRIB R T — AN K
HHESE . B e Agent XM BUARTEAR 22 I FHIRE e rh AR A7 AR, (H2 H B Rede
— N SERAR RAE S RG22 L. R, 2766 Agent LR BEAET% L



Ve

B AT T EHUBROBEAZS, B RAN S PR 2 15005 R (], AR
Mg A NIRI A, A A S SRS, fE H Tk £ Bk &, S RO
X, ANBCES I H s Rt g SOWsE 1 B AR RN, 50 SHL— AMEAARE,
A — MUK e, WRKEN AT M. XK et 2 i, 2 5
K AHLAZ UL o

HAR, BRE Agent Wiz & A BLSE I A AOPE BRI WA B, i 1) TS
b, FTLURB S MGIARIR S, JWR kA2, fsniiH], JEARER 2| NAT
MR, SIMEEMS, MNa RSP EN TR BTG WEZ SRR,

MBIV SCE SR IS B ARSBNR 2 BEU, 1y RRHHAT H A
PN AE R BE Agent BHIF_EABAE TARZ TAF, HUS W25 HIBS:.
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