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Study on the Orthonormal Discriminant Vector Method
in Small Sample Size Situations

TAKANOBU MIYAMOTO! and YOSHIHIKO HAMAMOTO!

The orthonormal discriminant vector method requires the estimation of a mean vector and
covariance matrix. If possible, one should estimate the mean vector and the covariance matrix
by using a large number of training samples. However, in practice, these must be estimated
from a finite number of training samples. The estimation error due to the finite training
samples leads to the degradation of the performance of the resulting orthonormal discrimi-
nant vector method. In this paper, we discuss the estimators of the covariance matrix for the
orthonormal discriminant vector method. We compare the performance of the orthonormal
discriminant vector method based on several estimators such as the Toeplitz approximation,
regularized method, Hoffbeck’s method and perturbation method, particularly in the small
training sample size situations. The effect of reducing the estimation error of the covariance
matrix is discussed in terms of the error rate.
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error rate on the Zernike data set.
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