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Abstract—Neurophysiological evidence is described, showing that some neurons in the macaque temporal
cortical visual areas have responses that are invariant with respect to the position, size and view of faces
and objects, and that these neurons show rapid processing and rapid learning. A theory is then described
of how such invariant representations may be produced in a hierarchically organized set of visual cortical
areas with convergent connectivity. The theory proposes that neurons in these visual areas use a modified
Hebb synaptic modification rule with a short-term memory trace to capture whatever can be captured
at each stage that is invariant about objects as the object changes in retinal position, size, rotation and
view. Simulations are then described which explore the operation of the architecture. The simulations show
that such a processing system can build invariant representations of objects. © 1997 Elsevier Science Ltd.
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1. INTRODUCTION

This paper draws together evidence on how infor-
mation about visual stimuli is represented in the tem-
poral cortical visual areas, and on how representations
that are invariant with respect to the position, size and
even view of objects are formed. The evidence comes
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from neurophysiological studies of single neuron
activity in primates. It also comes from closely related
theoretical studies which consider how the represen-
tations may be set up by learning in a multistage
cortical architecture. The neurophysiological evidence
considered comes in part from neural systems involved
in processing information about faces, because with
the large number of neurons devoted to this class of
stimuli, this system has proved amenable to
experimental analysis. However, recent evidence also
described suggests that there may be a similar neural
system that produces invariant representations of
non-face objects (Rolls et al., 1996b).




















































































