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Abstract. In this paper we describe a novel approach towards dimen-
sionality reduction of patterns to be classi�ed. It consists of local process-
ing of the patterns as an alternative to the well-known global principal
component analysis (PCA) algorithm. We use a feed-forward neural net-
work architecture with spatial or spatio-temporal receptive �eld connec-
tions between the �rst two layers that yields a transformed feature vector
of signi�cantly reduced dimension. We suggest two techniques to adapt
the weights of the receptive �elds: a local PCA algorithm and training
by online gradient descent. Our dimensionality reduction algorithm re-
quires computational costs that are several times smaller compared to
the classical PCA approach without loosing performance in the subse-
quent classi�cation process. We apply the algorithm to the problem of
handwritten digit recognition as well as to the recognition of pedestrians
in image sequences.

1. Introduction

When applying sophisticated classi�cation techniques like e. g. polynomial clas-
si�ers [6] or support vector machines (SVMs) [4], one is often confronted with
di�culties concerning limited computational power and memory space when
processing high-dimensional patterns, which means in this context, patterns
with more than about several hundred input features. Consequently, a need is
encountered to reduce the number of input dimensions such that the properties
of the patterns which are necessary to successfully carry out the classi�cation
task are retained, while it is desired to discard information that is irrelevant
with respect to the classi�cation task.
A well-known and widely-used classical approach towards dimensionality re-
duction of input patterns for classi�cation is the principal component analysis
(PCA) algorithm (for an introduction, see e. g. [1, 6]). This algorithm min-
imizes the reconstruction error of an input pattern for the desired reduced
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