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Abstract

According to the researches of robot and software agent until now, computational emotion model is dependent on
system, so it is hard task that emotion models is separated from existing systems and then recycled into new
systems. Therefore, I introduce the Engine of computational Emotion model (shall hereafter appear as EE) to
integrate with any robots or agents. This is the engine, ie a software for independent form from inputs and outputs,
so the EE is Emotion Generation to control only generation and processing of emotions without both phases of
Inputs(Perception) and Outputs(Expression). The EE can be interfaced with any inputs and outputs, and produce
emotions from not only emotion itself but also personality and emotions of person. In addition, the EE can be
existed in any robot or agent by a kind of software library, or be used as a separate system to communicate. In
EE, emotions is the Primary Emotions, ie Joy, Surprise, Disgust, Fear, Sadness, and Anger. It is vector that consist
of string and coefficient about emotion, and EE receives this vectors from input interface and then sends its to
output interface. In EE, each emotions are connected to lists of emotional experiences, and the lists consisted of
string and coefficient of each emotional experiences are used to generate and process emotional states. The
emotional experiences are consisted of emotion vocabulary understanding various emotional experiences of human.
This study EE is available to use to make interaction products to response the appropriate reaction of human
emotions. The significance of the study is on development of a system to induce that person feel that product has
your sympathy. Therefore, the EE can help give an efficient service of emotional sympathy to products of HRI,
HCI area.
Key words : Artificial Emotion, Personality, Emotion Model, Emotion Vocabulary.
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Figure 1. Engine of computational Emotion model
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Table 1. Example of input emotion information

Input emotion information

Joy | Surprise | Disgust Fear Sadness | Anger

1 2 -1 0 0 -1

252 2 ARE PRI o, g A4 ¢
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Table 2. Example of output emotion information

QOutput emotion information

2::2::1 Emotion
Happy | Joy | Surprise | Disgust | Fear | Sadness | Anger
35 1 0 0 0 0 0
Wonder | Joy | Surprise | Disgust | Fear | Sadness | Anger
33 0 1 0 0 0 0
Joyful | Joy | Surprise | Disgust | Fear | Sadness | Anger
30 1 0 0 0 0 0
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Table 3. Emotional experience for primary emotion

Emotion Emotional experience
Korean |73 sttt E4dh, 71w}, Aud), 248, 2-53sitt
Positive
English | cheerful, joyful, glad, happy, excited, grateful
Joy
| Korean |m&AT, 8FANY, BEAY, Soldrig,
Negative
English |smile, smile away, laugh, laugh away, laugh off, mouth twitches
Korean |l @&~ =gt
Positive
English | surprising, amazing, shocked, wonder, sudden, unexpected, astonished
Surprise
Korean |ojg]sdsit}, dddsir}, Yasitt
Negative
English |dazed, puzzled, strange
Korean | 7AT-Asitt, gAsieh, Xulgdsitt, )Xtk
Positive
English |nasty, awkward, offensive, shudder, shiver, tremble
Disgust N _
Korean | 7e1duth g, w34, sl=ad, #3460
Negative
English | disgust, nauseating, nauseous, filthy, indecent
Korean |71 =th, HdRdsitt, ErA sttt &35t} B4Rt =428t
Positive
English |strained, tense, nervous, anxious, unstable, fretful, shudder, shiver, tremble, apprehension, anxiety
Fear
Korean | F#t}, FAFASI, Hu), FA4o, FEsitt
Negative
English | fearful, horrible, frightened, afraid, terrified, appalled, panic, scared, cruel
Korean | AA3lt), fadch, Azsith, Aeksieh, g2aih =il
Positive
English | worry, anxious, sorry, serious, upset, bitter, apprehension, anxiety
Sadness
Korean | I}, F<xdt, vlgsit), vlEsitt, Bl3tsit, B8, 48t
Negative
English | painful, sad, sorrow, grief, misery, unhappy, gloomy, melancholy
Korean |Urith with B3 sic), EviA~do) Zopgsioh
Positive
English |bad, hateful, displease, sarcastic, discontent, offensive
Anger
Korean |ZAx=3}t}, = ¢l3ttt, #rlslt), &3ttt
Negative
English |rage, fury, anger, resent, vexing

4. FEF /M A dH ESEEP, PR, ERIS S 7ML glow, o9 Ao Boz 7A4E AR
&%ttt : Fusion module 2 749 A 2 AHEsr] 95k 2N BEEo g
5§99 9 e 85 Bl Aol gAAES  AHednh
FE31] 28 FJRE YEATL : Response module
3.3.2. Selector module
331. Z43 3=
EEE 98 dHHo|2=F T3l 48 5= 67) 7]
AAL 27 Joy(71%), Suprise(E), Disgust(B L), B 74 EAL A2te] A4E Ao 2 Fw
Fear(3 ), Sadness(£3%), Anger(&x) o 7]¥ 714 £ 3hu o] Wit ol R oE S UASH

RS, BAESH A% ATE RO T AL FAYAWA L
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o] ¥ RS V|E P HR T ATE &
ate, shbe] AR Z RHETE F, Joy(71%), Surprise(E
), Disgust(d L), Fear(3-3E), Sadness(&£3%), Anger(&
) 42 7} AFES #@ehd, st RS vheEth

(Equation 1)

VEC)= N V,.C
i=1
C > 0: 71 EZRAF
E G 71ERA
Vv AN
i CRE R ARl
n>1:4FA AR
Equation 1.
EES] WRolt 718 ZAnich 244%Ee] 94
ol Aok A7 ia=r

& 2] A4~ Equation 1] ]3|
ozl RO 7| A9 AlFE 7L Equation 291
o3 o =ZH, FIHQA Fue] g JHI(EP:

rie

Equation 2.
3.3.3. Personality module

EEE W3l &5 A (Nature)©] 37 (Positive
nature), -7d(Negative nature), %“J(Neutral nature) %
shuE AT =3 EES Wiele 7]& vt
Add HHBAEC] A=, o] e A
(Positive affect), F-7(Negative affect) 3= 3F 7}#A] A&k
< Wt o]y EES] Fo]X 545 714 AL, Equation
3ol ofaf AT AdH 74 AEI(PR: Personality of

robot) HES FE3TH

wAo) FHoE 34 A e 2 PYFYER
73 A(Personality)°] AAAH, Fgold FA42 135
e AP, F40W R TS e, &
FAA 7UI-A61J,]. t!x%zi i }\61\%_‘ E“IT—'” T‘@.g}% 7]3]_ 475]

ZS|
doz FHo| ALzt
3.3.4. Moderator module

EE= UlF 7H4& AEstr] S8l 3] e
Emotion(t)°] 713 Mood(t)Z} 437 Trait(t)S 233}
AR F8EE= 7 Feeling(t)S A=THEquation 4).

Fmotion(t)= {C><—zu a9 E}_EQX%

Mood(t)= A< Emotion(t)+ Mood(t—1)+ ¢, —a < Mood(t) < a
Trait (t)= X Mood(t)+ Trait(t—1), —bé Trait(t) <b
Feeling(t) = ax Emotion(t)+ fx Mood(t)+ vx Trait(t)

C X HLP71-X4 }

FEmotion T s
Mood 7]

Trait A7

Feeling : AAAA A
t s A7

v, w : A A7k

Ay a By s

€ L ZE

a,b et

Equation 4.

Emotion(t)<> Selector moduleol] 2J3l 2F&H F3H4
Q1 Aoide] 74 AFEl(EP: Emotional state of person)

B2og A& 7B e A% FHolth F Y
Zj]—zg% /\ol-T;HHOL(cﬂzbg] 71;(4 /\lﬂ]oﬂ o:lak 51;]_

71%k2 EE9] Personality®] ¥-/J(Nature)
Hot B4 SAoW 002 x7|std
g FAA Joy(71¥E)S 12, FAold

AE F Jdoh F, Traitt)°] 671 7]—3— 4 = Joyoﬂ
F A (Positive nature)

™ 2 (Negative nature) &2, &
o v ZshH S /d(Neutral nature) o2 M7 H
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ot 13y Trait(t)e] W52 7Hz4sl7] wfFoll Trait(t)
of oJ3f EES] BAo] HAHE 9L ofF =&Th

Mood()E ©]A 2t Mood(t-1)e] oz Sole
Emotion(t) S Z¥sle] JoH, Trit)y= oA
Trait(t-1)°] Mood(t)S Z33t] &

A2 0 7 Feeling(t) 2= 670 718 74 Joy(7]1&),
Surprise(E3), Disgust(E L), Fear(¥ ), Sadness(Z&
), Anger(iTx) F St AEH T

738 e] A= Feeling(h)e] 74 AlS=ol 102
#3ll Ao 24, Al 79 AEl(ER: Emotional state

of tobot) H-E-& W=t} (Equation 5)

€. =10

C.: ARAE A+

C. : 7187 A% (Bguation42] Feeling %)
Equation 5.

3.3.5. Fusion module

> 4 Z2Z(EP, PR, ER)S &
gttt R AEFE HE ST AlTE dete, s
=

L(E;’ ee):v lLi'c::e
=

E 7373

C.: AR AF

L3RR ES

i AR E AR

n : A8ABAANF
Equation 6.

3.3.6. Response module

o A&
A=A & A4l THEquation 7).
L, %100
_ i
L(EL’ Qe) n
EILCLP
=
PERE T
C. o AARR A
L oipaagns
Paae e
n=3: 8B AMNF

Equation 7.

3.4. ZEAX(EE) = 7+ M| oy
3.4.1. A=

ZEEE oo]HE)o] AlZET, EEL Initiator
moduledl] ) AJ2tE B, 2R (O]HE) W2} F4l
& AFF

3.4.2. EE LS X 2|

Lo9Y AR a)

Input Interface module®| A F-2EH o2 7S Q1]
g AERIZHe AR =, o7 71 8o EAY
I 7ol AleE Ao R zhe Y HERES Weth

2. 74 A 2 Ay
D Selector module®| 4] LYHEARE VA1 =33
A

Q1 “goie] 714 ~JEl(EP: Emotional state of person)
=

S FZ3}. (Figure 4)

Frmataanal dupetitier

BELFCTOR:
Emations’ sator

*Sadness -1

\rargw -1 )

Figure 4. Emotional experiences of the Selector

(@ Personality moduleol|A] A} A=} AZ2H 74
A}l (PR: Personality of robot)E FZ3+}. (Figure 5)

Fmotional expasiencei’

Figure 5. Personality

(3 Moderator modulel| Al A 7Y ZJEI(ER:
Emotional state of robot)S FZ3%+c}. (Figure 6)



Figure 6. Emotional experiences of the Moderator

(@ Fusion module®l| A FZ&3F 3714 74 A8 5=

E(EP, PR, ER)S §3<tt}. (Figure 7)

Figure 7. Fusion
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Figure 9. Output
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