ICA Zz W BB DR IER LB AT LA~OJSHIC DN T

TR EJR T ME Fnd 1§ SRR St AR ESR T Rk BEC
TATR A& @ (EFZEET
§FA V7 N =T KREFFHEEA R
T A d BRFREE TR G R T s
T 464-8603 44 v & i THE X A EHT
Phone: 052-789-5688 FAX: 052-789-3815

E-mail: kazunori@selforg.usc.edu, futamura@suenaga.cse.nagoya-u.ac.jp

HoFEL

AHETIX, ICA OEMIIMEHNT & ERBRIA~DIEHIZ OV Tk~ %, ICA(Independent Component
Analysis, 372 5%5547) 13 EEG 2 A B —F{5 572 £ @ Blind Source Separation [RED 72 6 D L W EEHT
FIEEL T, BIEE SN TS, ICA Of L LT, EEOHELZMESCEMMBITMENRES b d, £
o OMWEIZOWTOEBREMA LT 2OIC, 2T —ZIZxtL T PCA(EKS5HT) & ICA TR
FHLEEEZNENRL | EEOIEBERMIS LOZHEPRETHIC DWW CEMEIT 21T 72, £/, B
ERREA~DIGHTIE., BT TIHEERE ZOEERH > THEDIIH L., BIRET 7 AT v 258
7oL CICA Z@EM L . FERRERIZ LV ZOHFRMEC OV THIARTZ,

F—7—F : ICA, PCA, HE{RFKH, [EAGR], RS

An ICA based representation of facial images and its application for face
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abstract:

In this report, qualitative analyses of ICA and its application for the facial image representation are
described. Recently, ICA (Independent Component Analysis) became popular as a new analytical tech-
nique for Blind Source Separation problems of EEG and the speech signal, etc. Linear bases found by
ICA have interesting characteristics such as non-orthogonality and spatial locality. To urge understand-
ing of these characteristics known by intuition, we conducted experiments with 2D toy-data sets and
provided qualitative analyses in comparison with PCA. Next, we applied the ICA for a facial image
representation. Unlike previous studies which used raw pixel values with crude shape-normalization,
we separated shape and texture of facial images and derived ICA based representations independently
for shape and texture. We investigated the effectiveness of this method by recognition experiments of
identity and facial expressions.

Keyword: ICA, PCA, facial image representation, face recognition
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