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Representation of Facial Features
by Analizing Eigen Residue Image

TETSURO ONISHI,# KAZUHIKO SUMI,® TAKATSUGU HIRAYAMAT®
and TAKASHI MATSUYAMA'

In this paper, we present a novel method to represent facial features by analizing the eigen
residue image. which is extracted by subtracting the eigenspace projection image from a raw
image. Conventional eigenspace method is effective in facial recognition because it can rep-
resent basic facial features and can dismiss the componetns of slight intrapersonal variations
(e.g., illumination facial pose and facial expression) as the eigen residuel This method has
the problem that it has not enough ability to represent unique facial features (e.g., an eyelid
with a fold, a mole and a wrinkle). These features are also dismissed as the eigen residue.
So we focus on unique facial features in the eigen residue image. We propose to restrain the
components of intrapersonal variations and emphasize unique facial features. The experimen-
tal results show that the eigen residue contains facial features which stand comparison with
conventional eigenspace projection and that the proposal method works well as a model for
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representation of facial features.
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Fig.1 Relation between eigen residue and eigenspace
projection.
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Fig.2 Eigen Residue Acquisition.
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Fig.3 Example of eigen residue image.

White: Similar point between images.

Black: Different point between images.
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Fig.5 Application of ISC to eigen residue.
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Fig.6 Application of POC to eigen residue.
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Table 1 Identification rate(60 dimensions eigen space).

method Identification Rate (%)
ISC 90.9
POC(16) 86.9
POC(32) 73.2
PCA 85.6
RNCC 82.5
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