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Towards robust Jacobian kernel PCA

JUN FUJIKI, SHOTARO AKAHO," HIDEITSU HINOt
and NOBORU MURATA?1

Conventional kernel principal component analysis finds the principal subspace of the data
by means of least squares estimation with respect to the metric defined in the feature space,
on the other hand, Jacobian kernel principle component analysis (JKPCA) finds the prin-
cipal subspace based on the metric in the input space by weighted least squares associated
with the Jacobian of the feature map. For some applications such as image processing, it
is more natural to utilize the metric in the input space, however, the weighted least squares
estimation is sometimes too sensitive to outliers. To overcome this drawback of JKPCA and
make it robust to outliers, an outlier detection method based on random sampling consensus
(RANSAC) and x? test is discussed, and its validity is confirmed by numerical experiments.
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