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1. Introduction

While human visual recognition has been extensively
studied with behavioral, computational, and neuropsycho-
logical techniques for decades, it is only in the last 3-5
years that functional brain imaging methods have been
exploited to investigate the brain structures involved in this
process. In this paper we review this work, discuss the
unique methodological and interpretive challenges it raises,
and present some of our own preliminary studies on the
brain basis of visual recognition.

We take visual recognition proper to include two main
components: (i) the high-level perceptual analysis of a
visual stimulus (for example, the construction of a struc-
tural description of an object’s shape), and (ii) the match-
ing of that perceptual description to a stored visual repre-
sentation in memory (e.g., determining that the shape looks
more like a chair than a bicycle). Note that this definition
excludes both very ‘early’ visual processes such as edge
extraction, and very ‘late’ processes such as accessing the
name or meaning of a visually-presented stimulus.

Functional imaging studies can advance our understand-
ing of three different aspects of human visual recognition:
its neuroanatomy, neurophysiology, and modularity. First,
cortical areas are defined not only by aspects of brain
hardware like cytoarchitectonics and anatomical connectiv-
ity, but also by function [11]. Thus to the extent that
functional imaging studies reveal regions of cortex selec-
tively involved in specific functions, these regions become
candidates for distinct anatomical areas in human cortex.
Second, functional mapping of human cortex can help
establish homologies between visual areas in humans and
macaques [32]. This will allow us to bring together an
understanding of the specific computations carried out in a
given visual area with the vast body of knowledge from
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single-unit studies of the homologous area in macaques,
making possible a new and powerful convergence between
the cognitive psychology and the single-unit physiology of
higher-level vision. Third, functional brain imaging pro-
vides another technique for cognitive psychologists to
investigate the modularity of the mind: to the extent that
different regions of human cortex are activated when
different component processes within visual recognition
are engaged, this will provide evidence that these compo-
nents are indeed functionally dissociable processes.
Before the advent of functional brain imaging, the main
technique for approaching these research goals was to
study the behavioral deficits of patients with focal brain
damage. While this is a venerable and powerful technique
(see [10]), functional brain imaging can complement it in
several ways. Most importantly, the interpretation of data
from patients with brain damage can be clouded by the
possibility that the brain has become reorganized as a
result of the damage. Second, brain damage tends to affect
large and diffuse regions, making isolation and anatomical
localization of any one function difficult. Third, brain
damage may disrupt performance at a specific task not
because the damaged region is critical to the computations
underlying that task, but instead because the damage has
disrupted neural pathways that would normally carry criti-
cal information to another cortical region which carries out
that computation. In contrast, functional imaging studies in
normal subjects allow generalization to other normal sub-
jects, can provide precise anatomical localization (see for
example Fig. 4C), and are unlikely to indicate regions
involved merely in the passage of information between
cortical areas (because white matter rarely if ever shows
activation in functional imaging studies). On the other
hand, it should be kept in mind that studies of patients with
focal brain damage have other significant advantages over
imaging studies, such as the power to support inferences
that a given area of the brain is necessary to, rather than
simply involved in, a given task. Thus the two approaches
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