HHEA T 22 0] 71485 A Al 129 A3E(20139 9¢Y)
Journal of the Semiconductor & Display Technology, Vol. 12, No. 3. September 2013.

sheal*
Ty sha

A8, HR L

Dynamic Emotion Classification through Facial Recognition

Wauri Han*, Yong-Hwan Lee**, Jeho Park*** and Youngseop Kim®*"

*"Department of Electronic Engineering, Dankook University
**Department of Applied Computer Engineering, Dankook University
***Department of Computer science Engineering, Dankook University

Abstract

Human emotions are expressed in various ways. It can be expressed through language, facial expression and gestures.
In particular, the facial expression contains many information about human emotion. These vague human emotion appear
not in single emotion, but in combination of various emotion. This paper proposes a emotional expression algorithm using
Active Appearance Model(AAM) and Fuzz k- Nearest Neighbor which give facial expression in similar with vague human
emotion. Applying Mahalanobis distance on the center class, determine inclusion level between center class and each class.
Also following inclusion level, appear intensity of emotion. Our emotion recognition system can recognize a complex

emotion using Fuzzy k-NN classifier.

Key Words :

o,

) Dol'

FEIJ tlo
e
offt
i)

Y

= =

Fol A 7+
2 A= xAel

4T >
a

S

N fo
iz 2 oox o

o
o,
>
o
I}

(e
iy

i<
o
=2
i

~

>
oft
ol

ol

AH7} 59
221§

o
12
i

A 3o
__&

2~¥] F-2(Holistic Analysis)[1],

¥ & (Local Representation)[2]5-°] ATh &
7 WHH © 2 = Principal Component Analysis
(PCA), Local Feature Analysis (LFA), Independent

4z 2
i

AC)

»

>
o
Hr 2 ok

12

E-mail : wangcho@dankook.ac kr

53

AAM , k-NN, emotion recognition, facial expression recognition

Component Analysis (ICA)5©] &
T8y o s 9= oae] AEAel
Local PCA 2 Gabor flo]&3l T3
Doi M.[3] & &< 7} F#9] X
ste] A= Q1AS A=A 7184121
2wlo] g tjal AL 3.
Ahonen T[4] GA] = 992 Local Binary Pattern
(LBP)E | &3l 22 d9o= Edsla, H2H o
T‘IT7]E 3 T 3kt o] FHFolA
27‘3}9] &) linear Discriminant

/K]]:HO 0 h:oﬂo
bl AA—

_IZJ,—LI

ECs: A

/‘1 E4E —%‘%3}—‘5 W 7 ks ERV1E o
&3l 28-S FHsAY 5HE FE5k= H A
Fet BR7IE o8l 28 FastAL o 7HA]
ER7IES ol&al A8 Fdste A7 19 HA
t}. Serre T. and Poggio T.[5] & €& JJolA A<



54 g9l - o] g3 -

= zqz;sjloﬂ)\]- 0] ]/\1 E_z]_o_
H SVM £771E sall HE A
ATE 318 3}, Shen L[6]-2
Gabor Wavelet 2 ©]-&3f
Analysis (GDA)H S &3l =8
T Agsch

7o) Aok WEES e ZHoR Q7
14 Aol STk SR Q1zke] 7L vl S T
3l o] g0lo] st R 0l17ke] 1AL BE&3
A ojelg war ohe} s @ﬁ@%ﬂb@
el e slo] ozt g 1) Hien
H 3ol %ﬁﬂ%&ﬂ@%@@-@

Generalized Discriminant
sk

U

< AlQtsich,

2 =19 28AME dES et SAHS 2
+ Active Appearance Model (AAM)ol| T3l A3
3FeAE o] B £ WS o83t d= &
AL AL ER/shes WES g 43 =

A& g T Ao i3l =2 g}
2. Active Appearance Model (AAM)

AAME Shape =23} Appearance 292 A E T}
o] 7 2dg ZAgste] AAMe| Bdlo] A= 7z} 1p
ZHEe] o2 o d=x AANE EE &+ A

2.1. Shape Model

Shape B4 <Q17ke] =g EFal= v il
9] Landmark®] 1x]& o]&-3te] AETHS].

X = (X1, Vi, X2, Yoy X)) )]

Shape= 42 A7 Aol whg} thest WE 7t A4

= FxAdelAe] =27, A, 71&717F GB3HA] &
S 2= Procrustes AlignmentE 43 3to] HEHES A
A3l & PCAE o] &35lo] Shape =4S FAI ST}
AE Shape Rd L 2] QR HdHY x& H
Shape ], @, = Shape T}2}v|E o|T}8].

=%+ Db, Q)

Ht=A ) ~Z g o] 7|88 2] #1278 A3%, 2013

2.2. Appearance Model

Appearance WE]= Texture F X ZHal% 3P IJ4,
i, U T A AEVF R A EH

Appearance ¥ E]7} o Shape ¥E{ ol t]-5-%7] ¢
&) Delaunay Triangulationg 53l W& 4 3H0H8).
Fig. 2= Delaunay TriangulationS 53 w4 & #+Adg
Zlojtt.

w3k € v41E thr] e Appearance ® E o]
t-8-%= Shape WH xol 2-&3dt 22 vlHAFx2E
7HA = F719] Appearance HEE AJAd gttt o] E A
A E F v4]E Piecewise Affine Warping2 4-3) 5}
o g+ts} ok

Piecewise Affine Warping2- 53| A4 ¥ Appearance
HE 4(x)= PCAE 53l HZAI 93 2dS A
St} o] 4y(x)= o+ Appearance HE], A= Appearance
g E YERATHI).

A(x)on(x)'*_Z?\'iAi(x) (3)

i=1

Fig. 1. Number of Landmark point(left), Landmark(right).

Fig. 2. Make mesh by Delaunay Triangulation.
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Fig. 3. AAM Model Fitting.
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Fig. 4. Number of Landmark points.
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