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A neural network model for recognizing facial expressions
based on perceptual hierarchy of facial feature points

g A H* o R M
(Sei-Bum Ban) (Chan-Sup Chung)

2 o oAF SAHY X4 AITFZE wdd BAUA A 2y8 dAsc gl¥EAls
= MPEG-4 SNHC (Synthetic/Natural Hybrid Coding)el 22 A<} slelele}(FDP) ¥ 3971 &
A zbzhell diaf, 15032 EA 7] A2lR 5009 =olet 870e) WIE Zk= Gabor 2 #AIE
grolddel. EAIdAbo oidd Akl H4 gk 390 S Hel kg g S AARME A
o gpAAre o] H-Bs AL F2 oodd FY FEY A U F=e) ddlm, A5
2191 £2 7 FHe EAY UAHY Ple] gl HE|Y Arle FE XNE FA Fa4 U
o} A elZE gade] qlgla. Wele Wl F2 v AER A Welel A Atels) Rale] qlddc)
o1& 7122 FAAAA AlAWS AR A A 156071 (39x5x8) PP KAE 40070(25x2x8) &}
He4e Fd 5 Aot FAAA Al A3 AnE A g HAw vjmsted ¥
o, #-235) ALl 0.8869] AwAZ} . ZA-ew 2elA+ 0.6312 AHAZE g
o}, BAQA AR A3} ndHL e &8 ¥ FE P ¥ 5o erkA sl A W
Foll o33 A3 T4%9 AAEL AUk o1 F A Algte] QA U E ojgshd e
oke] Avar 2yl FAHQUA AANE FEF ¢ glde g AR

FAo] AU, SAY, A, A7, Gabor ¥E]. MPEG-4

Abstract Applying perceptual hierarchy of facial feature points, a neural network
model for recognizing facial expressions was designed. Input data were convolution values
of 150 facial expression pictures by Gabor-filters of 5 different sizes and 8 different
orientations for each of 39 mesh points defined by MPEG-4 SNHC (Synthetic/Natural
Hybrid Coding). A set of multiple regression analyses was performed with the rating
value of the affective states for each facial expression and the Gabor-filtered values of 39
feature points. The results show that the pleasure-displeasure dimension of affective
states is mainly related to the feature points around the mouth and the eyebrows. while
arousal-sleep dimension is closely related to the feature points around eyes. For the
filter sizes. the affective states were found to be mostly related to the low spatial
frequency, and for the filter orientations. the oblique orientations. An optimized neural
network model was designed on the basis of these results by reducing original
1560(39x5x8) input elements to 400{25x2x8). The optimized model could predict human
affective rating values. upto the correlation value of 0.886 for the pleasure-displeasure,
and 0.631 for the arousal-sleep. Mapping the results of the optimized model to the six
basic emotional categories (happy. sad. fear. angry. surprised, disgusted) fit 74% of
human responses. Results of this study imply that. using human principles of recognizing
facial expressions. a system for recognizing facial expressions can be optimized even with
a relatively little amount of information.

A Azl dA At Aeiys BK21 9N 2. E-mail: cschung@yonsei.ac kr.
E-mail: stuntman@psylab.vonsei.ac kr. o] EEL 20008 gRatexl LAt Yo gl AFHY
* AAstm Alelgtat £ (KRF-2000-005-C00011).
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