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Derivation of Online Linear Discriminant Analysis
and Its Application to Face Identification

K. Hiraoka, K. Hidai, M. Hamahira, H. Mizoguchi, T. Shigehara, and T. Mishima
Faculty of Engineering, Saitama University

Abstract: Linear Discriminant Analysis (LDA) has been used in various fields, e.g. image recog-
nition problems. However, when we apply LDA to large size images with N pixels, we face the
problem of heavy computational cost which arises from calculations on N x N matrices. Moreover,
LDA has another weak point: when we add new images to the current image set, we have to
execute almost whole calculations again from the beginning.

In the present paper, an online learning algorithm of LDA (OLDA) is derived and it is applied
to face identification. By OLDA, the image recoginition system can be updated with low computa-
tional cost when new additional images are presented. Hence OLDA has the ability of adaptation
to the change of environment. OLDA also has the advantage that N x N matrices never appear
in its calculation.

Key Words: linear discriminant analysis, online learning, face identification, steepest discent

method, matrix dynamics
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