ISSN 2288-4866 (Print)
ISSN 2288-4882 (Online)
http://www.jiisonline.org

J Intell Inform Syst 2013 June: 19(2): 73~85 http://dx.doi.org/10.13088/jiis.2013.19.2.073

T4 SEY HHIZE Fist 201 s Ol

i B~ —= Tl T —
2 I-X'I ()" =0
— 1
sex orst 2
Ad3|tfstn AAoyst IOICHEh L AHoys Z2dyEsty  As|ijstn Z2gofs
(eunjunge @khu. ac. kr) (hcahn@kookmin.ac.kr) (Jaek @khu.ac. kr)

Arzlee Hoky o Pol, e8¢ JIFES AT/ FHF 1A HolHE 7|We s gEy MuxE
Algdhe Aol B J?J_r"‘j‘% ZHAAL ot Ao A &6k BrEE Aul2E ERH R AF5}) HOHH‘_ A
o] A7k et 4RE A A= Aol Tasitt 53], A lA AH] /\7} AeH e olent 149 =3kl
g 1A Y FEE AEs] JdAT Ao, 7S ° FE BEd /‘1‘3] £ e F e Aotk ol9
st Algre] d=3 33% 4e B ;PL HIBE AE) 2 ﬂl%ﬁ}ﬂ A A77E s
o] FfAL Stk dE BAHS & O mAlska ﬂ“a ks Tl st S
B 5= YARE gule} e Aoz A Aol E}—r«l erﬂi oz *}%0P7]°ﬂ Chax 013%%01 At
ol & AFolA = Plutchike] 2+ &7 AAE 7oz AHREe] &< T HHE FEHH= ZFL s

FB.

w
Lo
n\l

A% Fan ek B P S o GG ABES 134 HAE AEES 85 MR 59 F0o
oZshe 29SS, A 44 8 AF 5L 20 2 44ol net AARE A 23S PRIE AL
Sz Brf. 28 7HE 948 ARED AUD 28 ATEEE AT 1 A WL FAAACH, ARES

3 <

A g el ol wHAA gojolA Gl sols A /NS Agdlel AES] A2AE FE Y
BASGT olF A2l 34 Fa) vlolele] ehdza|ed ML 20, 30, 40 TelYo) P2 ARk, HlolelE s,
HAES ASEOE PRI ATAULY LAY F4 GA7ID ARHE WS, O] QUUEE aos
AR AOEE ol 83hel AU RS T /Y A3k ZAA) G2t S A3t WS o 5 e
248 A A% ANE Bolt ZAUE GAT + AALe, ol 2ol el B4 EE A7) thr) el
Ao F Ao} o] Y=o 7|uksk At o] Z+4o) wel ARA o T AL 23 &= glom, A
Ml B A AT 4 e Bl duEFe] E F UE AR T £ AlE}

=8 120134 058 232 AMZHEY 20134 068 19
SIRY : as 2HEe DANK: AWZ

1. N2 ATk Tl & IT 7]%2] Wrlof upe} o] 37}
ghgo] golaA|aL, 7P ES ThaFsh Akgdell A A

S5 AHASE ghol AR E o] &3 THAE HEE o]gate] AR &) A&t 9tk
FaahE A AR 29 FoAdo] Y& olx] shar w3 oS HIoFA Rl AA el IS A A5

* B ATE ZHASTHEE 2 dEu2Ad5Y] 20119 E FR AR/ EA A ATARE FYPHAE-

A SHEAT HM198 ®M2s 20132 62 73



<z

]

A
Rl

A

n 53] Al wE Wit

] ol Foll= F= A4

<]

=
=

o] Alm=xof git.

| e dHn

3|

]

(e}
v

iRl E=g

=

7he} oj7hAI2ke]
Zye ol BEE ) F de 71 G

=

[}

BRSO OW T ® O Mo NP Mo W F opp B oMo X O )R oM T oo Mo B R
SEFESeas LSS T T EE I ER SRS
%ﬂ@zr.ﬂ%u@ﬂﬂﬂfr%%%uﬂrurlAﬂs@ﬁwlmyﬂo_éh
TR LR RH T ZEHNSIRTEZTTERYLC 0T T
s o KW o= o= S M= T B B ENTHPT T omoor
oy~ G - S N T2 G ]
o — Ly — nr & ) o O =% 23 M S - -7 g o K .
g oo | Wl ge S E BT 8 KEpr S el
En_lz.e]ow_oﬂadl ZDMWLQMOEQ‘_JI CEo_ﬂw‘_7ogﬁ‘_77ne€ = B/
:.E)Mama%ﬂa.ﬂlﬂﬂdﬂLWﬁC@liﬂ@Lﬁﬁ\WMﬂom‘.ﬂOO@MﬂLN..OdﬂﬂWﬂEL
FE L T lag s Tt Tg¥grels P wel gy
F NIRRT oET 5o dT Il Pagpgpe PN P, 7
SNy s B ERI R e T TN T oy
TN T SO I - A = SN - B G NGNS O
Nﬂ/.m\ﬂ7UML7MU¢NﬁMEOWW%ﬂAd}MOﬂm\ﬂﬂonﬂ7ﬂw,7lﬁovﬂﬂo#eﬂ_lo€
T B o a o R of R W AR R RO = B ) o ooy K
e H A T P N o P FF EOBR T VIR TN T B A gy
e - N é%Mﬂuﬂnwﬂ%W.ﬁﬁﬂA%%ﬂ
— —_— T =0 ~ [~ (Y INF
1T e T X 5N R gRg BT aB® Rl 3® g ® W gy
BT B O N T T N g o N By e g o o T
AT de ®WH T TN T o HRXRNPn MATI o X WO T RO o
ToEXTHFRFFEFET PoomThs HXBWITTHUITEETH
ﬂ%aoﬂam%xjﬂmﬂ@r@ﬁ%iE Ty BBy WM SR
o v ) — = (7o) — = o
TopEIBp TS RalsTe Zr¥sgn¥cala
_Zﬂﬂﬁ_x ﬁdﬂbl M‘Nﬂx_# ﬁumOﬂOnM Tﬂo_”,m ﬂ%ﬂéﬁpfﬂﬂfw/uiq
%ﬂw@%mﬂmwmﬂgﬂo»%%ﬁwr%ﬂma Py TP =BT o oS
oy = W W oo o — — T T = T = o I
u]%ogbﬂjﬂlwﬁrmnn EE%MMLﬁoﬂoothWM wﬁ7ﬂax_o%&ﬂi%o»ﬂ?
M%@aﬂﬂm”ﬁﬁwﬂxiﬂiﬂnﬁﬂ Hﬂﬂﬁﬁﬁo}#d‘ﬁﬂwﬂé
=1 1r_/ﬂ,|_ q._.._yw_,mnnoU‘AH o ,ol”.ﬂuu,lu7o_.c12ﬁ7 oﬁ
EELEREEE G BT R S
TREEHX T TN EL e T r i aeelEae gl
R TR - N | P R S g B
utEeMm.me%ﬂmLu_ﬂ%MwmﬂﬂWﬂoumeﬁoEEoﬁﬁwW%ﬁ.MTbtZMMM
o T 2 Xe=™m gX =g ¥ @ et om ™ 0 -
pEER AP A g sy mal e g P RL IR M e R IRy
SETr@ MY 2RI RA T T w0 EXw®
PR E BT R I Wy g MR HEBe T AR e S
?mﬂﬂ&%ﬂ%@m%%ﬂ@rmﬂﬂauﬁo,a.mmM%frﬂw.ﬂmx
ST o W 8 R PR AR T8 g AT Ba
o 71]1! ldvxe Aﬂ.rm Oﬁe.goh,mﬂ‘mn_;o 0 ello:.L
WET N grw gt g AT DET o d 8w PwT E o
T2 W R PmRE 2w oo oM R Howf w8 HeoT owm N E W R

74 XsHEAT HM19H M25 20134 62



o]F & =9 P4 th3¥} 2t} Al 2730l A
= 2 =Y o)A wjAe] B # dTE gAY
3ok o Al 3ol s B Aol A Aletsls A
TRPE A, oo A 4o = FHE o
ElE Fa Aot Byl 7|Wtele A4S e &
4 8 HA s By F5eta A FUhsith
g o 2 A 5ol ® Ao ARy &
SHAH T G Al diske] =ofsitt
2. 0|2H w4

21 #48 2R g7

ol 74, BA, =4, 7, w97 TE B
7 xaske ANdoRA, Aol NdE 53
Moz thiy] feiM e -3 &5 7]l e
SCHKim et al, 2012). 7Hgoll digh &5 A|A=

=7 Watson, Ekman, Plutchik®] <177} 21tHLee,
2011). Watson< 7742 Azl Al 7H4 71240
QAN FHE, T, AR 7] g os F
319 21 Ekman and Friesen(1975)2 ¢17+9] 6
742 718 744 o] E=#(surprise), & E(fear), &<
(disgust), FeHanger), 3={(happiness), &&(sadness)

HE35 B2 3
Hqom R B

AR e 71 Wol A=
(1980) Q17+ sEo] ALl £
-8 85 (adaptive behavior)S M=
2)2] 7]% 7F4 (primary emotion)S 4~&(acceptance),
2] & (fear), &% (surprise), &3 (sadness), 715

e,

a!
it ot
=

!

Ir

(disgust), 3=(anger), 7] (anticipation), &7+
(joy)olet ¥l o, Ekman} vh7pA 2 o] 23
712 AR EC] £ E o] o] 7k 3 A ©]
Foha st 1 el gigk ATE SkSith
o}7} Plutchik(2002)&- 871#] 7 q

27
% ¥y
o

0

(e}

it

M
E

o, 93

rg’hi

ks
=y
_'_71-7<

e
=
oz
s
o
Ho =

j=ale]

q
!

ot
ol
ox
o
o
o
=

o

(acceptance),
AAE 424

32
)
o
ox
)
o
rE

al T
#=(anger), €% (sadness)

oo

L rlo ot K
al

370¢]

Love

Acceptance

Anticipation

Aggresiveness
amy

Surprise

Sadness

Disgust

Remorse

<Figure 1> Plutchik's Wheel of Emotion

A sHEAT M19A M2z 20134 6€ 75



0
rlo

ro
Kl
i

o
oy

14670 9] A
A o] =2

s, frAbel e

=0

71
7Hro 2
9 7]nke] AlA ¢} wjA
AT F= ﬁﬁﬂﬂ"iﬂ}
A S F2eto] w29
gk HlolHE E£45te] ¢
(Kim et al, 2009). o]&{ gt

012] #x]9o] =
(acoustic), 2P |2\ (megretic), 71712 (mecherical), -3+
(optical) ‘&= tg 5 11K Lee and Park, 1999),
QA Al Eo] o rlels, ABA 8ol
$-8o] 7hsahrhs @714 o] 2EkKim et al, 2009).
S5 AR AZF 7ake] AR E
TE E3 G o)olA

$% B4 A4

mim

]—E H]—/;]l ud

e
il

[
il

o]

HDempster et al., 1977; Davis, 1996, Watanabe
and Yachida, 1998; Zhu et al., 1998).

Ambady and Rosenthal(1992)-& ¢17F¢] 9JAbA
Aol WAL B o) A4 A5 A2 94
& ol g3 wel 9EE} thE el wal =

°]8

76 XsHEAT M19H HM25 2013 62

thal BH o H| Laban(1968)2 Q17+e] 2219 84
2 235l 8714 712 PE3 olo) e A
= Pt A5 2 A Al A
S xdsttta sl

H A o
\, Gliding
Peace

Space

<Figure 2> Laban’'s 8 Basic Movements and their
Mappings to Emotions

Coulson(1992)#} Burgoon et al.(2005)& 71%

shd, AR, FAE, S, U] 6714
o= Qe S ERS PAS Rdde
4 ¥ 35 EAS A dolHWo|AE 5
3132, Yo7k Coulson(1992)-2 ow 72 A (3}
1}

o

x4

IJ}‘_‘ o

, 9AS, ‘rﬁia‘, Eﬂﬁ,
A ZpA el & S

ATk HEgk 19 Oﬂ:rloﬂ/ﬂ 7\}/‘113 53k Q17
EAN v R Thssirhal

]X]{—; %A‘]y O-]

w5}kar glom Coulson(1992)#} Burgoon et al.(2005)
S 744 A g5 2dY FHHAE Yel A3
AT Sl A= Cho et al.(2009)0] ARA|

SEREEE
9l A|4ElS Aok

A=A E

(posture)$} A=A (gesture) & ©]-&
e @A 2He 1AY 5
st om 7S AA 2, A

rlo

% 74



SHTT Mo T T Pk EE TR W R T X W W T
DMdevIWuzt :i\.m,ﬂmc.;oiﬁioﬂ " <A m.%dni,m VZﬂGL@ﬂ]oﬁouAlu_\m
d{nm o> ol £ gy o T gy &M Mo = S o N e BN
2 B35 EEVanseEg® T kv IR I A
Fme ™ g oy ~ —~ = e X P2 AR o
vV 5 5 s .MO:L _6ﬁ;,|o,nAo T ,;‘_X o ;odﬂz_ éldl z?ﬂn.:.ﬂ ,C ,Nroﬂk
W%%b = qm%in_rmﬂ._iwwmﬂ @.ﬁﬂémﬁ Eaﬁr%ﬂlwﬂlmﬂﬁ
Romo_,aﬁw mﬂ.miqﬂ,ﬂzﬁmoleﬂﬂhafq_ﬂﬁaﬁﬂml ﬂuumﬁjxﬂlx‘w‘mag
TR T TEHRPTOELD W T CIRCTINN RN
< s P o T & p T o K o oo N o2 —
— T T 0 @ e mF 2 o - s ) -r = B %
SR B sy ENs G Wl —w T RT N g
Mol gy W B X d T e XD — T W
=S = o Ry — = B oy me = = M o m
riz.L.MOC‘U|OEk,lyﬁEﬂ}Wl‘Ol.vmE:M ,AluM,._,mO&E OLum_ UEH7D1# Jﬂdﬂ_/ E‘;&Pﬂ&ﬁ‘OI_zT.c
T o RN i L L 0T 2 g O e =
g o B8 i i e A o — 8 X7€mELxu,_Jl
zlﬂmﬂo,ﬂro%oﬁo(btmo#ﬂldl 7&;Lu£o4o17|%o|d| B omo & H .
ﬂ%@ﬂwrﬂ%ﬂhﬂuﬁaﬂ%ﬁ@r7_:x__o%@r 0 moﬂ27ﬂﬂ.jm
oo e 1omwgoﬁur¢umumﬁd%d;ﬂlﬂﬁ&.ﬂr% DA 7uﬂor1ﬁmﬂﬂ1_aumuﬂm
TaT MYl P E sy e>dsm oy E o P BERL X
PEFERT H P T TR PR g P T T oy F oo TawxE
TN T o= B = o= N L L Rm — 0o B T H 4 B RO oS =R o
- %E S w =y ol ~ o S : X H =l ol N NN il
HeN¥o o @reddx=<FT 8 dh P g N N el
B H X FTRNHRTEIDIRLETE  OMNH AT » Vo T T A
X0 PUET R W T ER B T T c
- T B AR T N SR H ook B ol 5
_/L O]Jl‘lJA ey_HOﬁn/u R o

K B B NN ol = W L= o) O i 3
oy XM = o o) T o) N o E W 8
o ﬂaﬁuu%@.%ﬂAEﬂﬁg,mo%oﬂu E—
<+ T o raTMA TR TP
N 8 sawTF YT R sl Een
) f saErDRgo T L SR To g
b Z. MQE%ﬂ@.mu@W?@E%%E =
o E S P RE X SIS
0 =] /&PW?‘WﬂHm@7oWiﬂﬁVﬂHMMﬂ£om =
Rn 2 EE Py S AR plgwX
— = ﬂEo)ﬂﬂw\vibtloiAﬁoﬂﬁlﬁﬂm g
e W OB RETRT ST IT M e B oy
& ity WP ST m e T - B . 3
ol =<l muox_.aﬁT]]L.xxlm]ﬂﬂm My 3
d M Brw A ERNRE BT g T o T
T R T TR R B R GO TR S —
FE e ETIERTLE I pTag T
o o =Y E o aMFTTEsgoL Pe g g3
o) WA EH NPT BT Ao =3

A7} Qo) AR, 71 Aol
A sHEAT ®M19A M23 20134 6€ 77

A e

fhan A

=

Output layer
<Figure 3> Structure of a Standard Neural Network



Data collection of
audience’s response

I

Data analysis based on
audience behavior

!

Validation of emotion
prediction model’s
performance

<Figure 4> Steps of the Proposed Research Model

Step 1 : Data Collection

A A WA 2 o) 20 doleg -
A3k Blolth. o) WAGIA = AgEe] 4% 2
E49 Aol £997 A9, 442 2 43
G4 AP W ek AE 498
PN 0|89 B dele ol T
Feh 9, AGhAE] =2 AR 4HS A
2218 Bao] Fah AE of BN
e,

Step 2 : Data analysis based on difference
image method
HA A= o DAl A 3 E dHolHE

o]

78 XsHEAT M19H M25 20134 62

&ato] ddogare] AxA st 24 T FAY
< FE9L, 1 g2 Aqrstete] RARL A3
el FAdE A FAE] s A 4
< =), 92, do, 2207, .22, d
E1L,UE2 08E L, 2EE29 F 97}x1 e
2 o] Ak 7 g $1Ye 234 7S
ol &ate] 1 $AYS WHstal 1 e FESH
s 29 HlolEl= 0~14}0)9] ghoz A3} frk.
7k gl e By MR AR H L, 7t A
=5 ¥ Ao THUFE AHgET

o
olfciicric

[ ] comE can S05 cu c1 8 em
e W v

g
)

-

<Figure 5> Difference Image Analyzer

Step 3 : Emotion prediction model based on au-
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Abstract

The Audience Behavior-based Emotion Prediction Model

for Personalized Service

Eun Chung Ryoo’ * Hyunchul Ahn™ - Jae Kyeong Kim'™"

Nowadays, in today’s information society, the importance of the knowledge service using the
information to creative value is getting higher day by day. In addition, depending on the development
of IT technology, it is ease to collect and use information. Also, many companies actively use customer
information to marketing in a variety of industries. Into the 21st century, companies have been actively
using the culture arts to manage corporate image and marketing closely linked to their commercial
interests. But, it is difficult that companies attract or maintain consumer’s interest through their
technology. For that reason, it is trend to perform cultural activities for tool of differentiation over
many firms. Many firms used the customer’s experience to new marketing strategy in order to effectively
respond to competitive market. Accordingly, it is emerging rapidly that the necessity of personalized
service to provide a new experience for people based on the personal profile information that contains
the characteristics of the individual. Like this, personalized service using customer’s individual profile
information such as language, symbols, behavior, and emotions is very important today. Through this,
we will be able to judge interaction between people and content and to maximize customer’s experience
and satisfaction. There are various relative works provide customer-centered service. Specially, emotion
recognition research is emerging recently. Existing researches experienced emotion recognition using
mostly bio-signal. Most of researches are voice and face studies that have great emotional changes.
However, there are several difficulties to predict people’s emotion caused by limitation of equipment
and service environments. So, in this paper, we develop emotion prediction model based on vision-based
interface to overcome existing limitations. Emotion recognition research based on people’s gesture and
posture has been processed by several researchers. This paper developed a model that recognizes people’s
emotional states through body gesture and posture using difference image method. And we found
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optimization validation model for four kinds of emotions’ prediction. A proposed model purposed to
automatically determine and predict 4 human emotions (Sadness, Surprise, Joy, and Disgust). To build
up the model, event booth was installed in the KOCCA’s lobby and we provided some proper stimulative
movie to collect their body gesture and posture as the change of emotions. And then, we extracted
body movements using difference image method. And we revised people data to build proposed model
through neural network. The proposed model for emotion prediction used 3 type time-frame sets (20
frames, 30 frames, and 40 frames). And then, we adopted the model which has best performance
compared with other models.” Before build three kinds of models, the entire 97 data set were divided
into three data sets of learning, test, and validation set. The proposed model for emotion prediction
was constructed using artificial neural network. In this paper, we used the back-propagation algorithm
as a learning method, and set learning rate to 10%, momentum rate to 10%. The sigmoid function
was used as the transform function. And we designed a three-layer perceptron neural network with
one hidden layer and four output nodes. Based on the test data set, the learning for this research model
was stopped when it reaches 50000 after reaching the minimum error in order to explore the point
of learning. We finally processed each model’s accuracy and found best model to predict each emotions.
The result showed prediction accuracy 100% from sadness, and 96% from joy prediction in 20 frames
set model. And 88% from surprise, and 98% from disgust in 30 frames set model. The findings of
our research are expected to be useful to provide effective algorithm for personalized service in various

industries such as advertisement, exhibition, performance, etc.

Key Words : Emotion Prediction Model, Audience Experience, Gesture Recognition, Neural Network,

Difference Image Method
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