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Implementation of Intelligent Virtual Character Based on
Reinforcement Learning and Emotion Model
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Abstract

Learning and emotions are very important parts to implement intelligent robots. In this paper, we implement intelligent
virtual character based on reinforcement learning which interacts with user and have internal emotion model. Virtual
character acts autonomously in 3D virtual environment by internal state. And user can learn virtual character specific
behaviors by repeated directions. Mouse gesture is used to perceive such directions based on artificial neural network.
Emotion-Mood-Personality model is proposed to express emotions. And we examine the change of emotion and
learning -behaviors when virtual character interact with user.

Key words : Reinforcement Learning, Emotion Model, Intelligent Virtual Character, Emotion—-Mood-Personality,
Artificial Neural Network

.M 2 3 249 N5 A A AT AFAA Bol
393 gtk 2E1 o)E AZEdelgor FESE AT

A'gH Nae TS o] 1 Few e 5 ET TR Y
o] st st&o) HHolt) nla AR ] osAwr  wH A 71T

o 1

t}. &Rk olAARA] BRI L o} ] o
TFHo] AAYez olFAAAE ekt

PE& FPATD AThA Fol) Aol = gutzy  H2IBIMA

HAEL 3 5 9t} AT AANAYG Zo] EHoT WE B =idAe off g nE F s daEss
= AN A2 Aol DAY AS HAs e olEd ARSI FEHEE shHA Tee RS WE
4 F717F 8= Aotk o]Hd EAS s|dsy] Yside v A ARELE A1 e ATHA M AYEE 7E
7 gHEso] glx e ALNAE o)A ﬁsl% =8 22z At 7HE AYEE o¥ 74A] AEER o]FoiX 3DY

sharsle] Absle] mr= EL SEEEE sof avp o vp /M B ol WEAdEd A AeHoz FasiH, *

Lom mEsol 3 94 7o HHo|Th AFLE Atole] T AREARE M AHECA WEH B B sk
Bt A ATl Qo] AL WS FoF 7se Ak(l]  FES SEAA F U ol FEE /IS A
AAE doju FEoz HaH Ra: onE Aol o THeA AAAE AYEte] F£HE £ A agx
st Algatold] #AE FEHA S e kA 2 @5 ALEAre}) A akge o) Mt AHYEH
S e B Egdom A9s ~ues] ne Ans Aol WaH, ol AL gl Aol Y £k
7 35Aee FEA P5S soF dh T3y dsMe ol #ol ASHOR st AgAt Hshs tR s
LT e AAE AT 0)S BHEE Ao] 2R Al THINES THUE AN HA NETET o] A2 =
Abole] AMEE = 5 gtk o¢} o] XF 2R s 2 T U VM AYHEE FHeEE FHE F gk
2 =Re o o] 7S] gtk 24eME FatE
N N 719ke] Al 7 AEE ] dis) AdHsta, 37l A= Tt
ST 20064 48 5% AT S50 A A9 AT AL B
g2dx 20064 6d 9 Wz} shgubo] HAs 4AEYEA AMon Selsh, o
e s SO MBHEE BHET quog g8 3 @oze aTYel W BB,
Hlol 2fsf X[ UELC

259



oA A XsALEEE =FX 2006, Vol. 16, No. 3

bl

2. 43t

p
T

Jlutel x5 el

ol 7H4t g H
2.1 714 FiElH olF|E A

W AEEE R BT AFEASE A AES 3
FHQ Al2dEe 2 e FYsch A AA Aj2d
(perception system), WHH Al&®l(internal  state
system), #4743 Al2"(emotion system), & AlLH
(learning system), 3% AlZ&®(behavior system), & A
~®(motor system) o2 o] Folx gty 7t FBEE Y o}
7ldlM e o8 283 2uh

Perception System

3

l |

Environment

Iternal State Emoction
Systemn System
Behavior Learning
System System

Motor System

28 1. 74 AEe o)A
Fig, 1. Architecture of Virtual Character

QA A2 AR EH A BeS A
REolth AAls] WA 91, b BAU o8 AhH AR
£2 Sojsta AgAle Hun A4 BB BE By
(reward)/8 H(penalty) & 4ELE + AUtk AHgA) @

< AFAALE AR vz AAAHE Q1A ST

s UlEAtE Alzd sl AjEEe) UREd AEE &
Adle FEo|th vl2Z(hunger), ¥ 2XE(fatigue), F714
(curiosity) 59 JelEo] &A%k ALExte] B Y5

of we Feigte] Waka Hu 7k FHES 7HE A

A&l FEgae Fge Fut

n 7H AjaEl vy FiEE ] A S YER
o} Ul EAElel AMSabel B B/ HE S 93
ooy z-gAQl %, sk Aol dgs 73
(stable), 71¥(happy), &&(sad), 8ld(angry) &2 7
o] EAjFct

n 85 Aad L ALExle] WHEHQ FHE B3 YEe
P52 SEA7E FRoITh M ARET B4 8%S
FolG S o HA/HAE RAFgozy ool AejoA]
sl BER/AAY #xHHQ 45e AiEgss T g5

T HFGEs} dA 2 oe] Sgel 3 g5
B

rir

B
T
%

= ol

oX 18 0% HE
M ox o O

+

a
A Aejol A 74 AYE T Sasold 3
otk A7), &7, 571, 4o, & F7I

of met ofel 7 WSl shssih

s 2E 29 WF Az o3 AAE A Ay
o $4& 441 3D 874 Wel M FYsHE BRolth 7 Y%
of W 3D 2do] Ul Be FHST PFo| B 7}
4 AYEY L 9% B4 WS AL,

ABAE Th AEA BHe Wely] AHA vhes
=HE ST OB g Bhes AsAE FAE ALA
QeielEeE g 234 Aol U] WEe) 4FE A
717 ol Btk AFNATY 5 Fol s
92 dlolE el ze W] grglel AAH
jshme b AAA Y wEe] Hgsuh

AENREE FHE] gadE AL 94 4 HolE
gAsok Bk ol7]ME whne ALHE 12709 @l
He daee EASU5] BouHz wasd 4
—1~1 Aolz ¥E8 B 29 ohlg AsA WHE #
Sl throlzl WMEHE wdsy] HEel gt dEw

A=AE 44 948 5 3l

A

2 e S

ofy
>,

a3 2. 47k Bakel] gk A=A
Fig. 2. Gesture about 4 Directions

E 1 7P 93] e AZAE G547 AR
4%

=)

o

Table 1 Training set to do to learn Gesture for 4
Directions
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Table 2 Q Learning Algorithm

Initialize Q(s, a) arbitrarily
Repeat
Start s
Repeat
Choose a from s using policy derived from Q
Take action a, observe r, s

O(s,0) « Qs,a) +a(r + ymax Xs'.a') - O(s, @)

S ¢« s

until s is terminal
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