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Abstract

In the context of the appearance-based paradigm for object recognition, it is generally believed that algorithms
based on LDA (Linear Discriminant Analysis) are superior to those based on PCA (Principal Components Analy-
sis). In this communication we show that this is not always the case. We present our case first by using intuitively
plausible arguments and then by showing actual results on a face database. Qur overall conclusion s that when
the training dataset is small, PCA can outperform LDA, and also that PCA is less sensitive to different training
datasets.
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It is this
tendency in the vision community that is subject to examination in this paper.
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IThis is not to cast any aspersions on the system design employed by the previously cited contributions. Our claim has validity
only when the size of the learning database is insufficiently large or non-uniformly distributed.

?Note that FERET deals with a very large number of classes, but the number of classes is not the issue in this paper. Our main
concern here is with the problems caused by insufficient data per class available for learning.
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3The AR database of face images is publicly available from



5.1 Small Training Data Sets
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5.2 Using Representative Samples Per Class

4In face recognition circles, this is referred to as the problem of recognizing “duplicates.” A “duplicate” is an image of a face that
is taken at a different time, weeks or even months later. Duplicate images for testing are taken under roughly the same illumination
conditions and with similar occlusions as in the original set. Facial expressions should also be nearly the same.
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