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The association cortex is essential to the adaptive be-
havior of the primate. To clarify mechanisms of higher
brain functions underlying the adaptive behavior of the
primate, we investigate the functional division between as-
sociation cortical areas, their interactions, and the prop-
erties of single-cell activity and functional architectures in
individual areas. Research activity in this laboratory has
focused on single-cell recordings and lesion experiments
with behaving monkeys and on 4T fMRI studies in human
subjects.

The monkey inferotemporal cortex represents the final
pure visual stage of the occipitotemporal pathway, which
is essential for visual object recognition. It has been found
previously that inferotemporal cells respond to moderately
complex visual features, and that the stimulus selectivity
of inferotemporal cells is altered in adult monkeys through
long-term training with new shapes. To relate this stimu-
lus selectivity and the effects of learning to the properties of
visual object recognition, we conduct single-cell recordings
and lesion-behavioral studies in the inferotemporal cortex
and related brain sites. We have found that the inferotem-
poral cells contributed to tacto-visual integration of object
information, that inferotemporal cells tended to show re-
sponses of similar magnitudes to different views of an ob-
ject, that cells in the inferotemporal and perirhinal cortices
contributed to stimulus-reward associations, and that the
latency as well as the magnitude of responses are used in
coding object images in the inferotemporal cortex.

In order to cope with our complex environment on a
daily basis, it is often necessary to change our habits or
initiate nonhabitual behaviors. This requires reorganiz-
ing sets of established cognitive processes. Understanding
causal relations between actions and their outcomes and
the active control of attention are essential to this flexibil-
ity. To study the mechanisms of such goal directed behav-
ior, we conduct single-cell recording, lesion-behavioral, and
fMRI studies in the prefrontal cortex. We have found that
cells in the medial division of prefrontal cortex played an
important role in goal-based action selection, that the me-
dial prefrontal cortex was involved in evaluation of actions
via visual feedback, and that cells in the dorsolateral pre-
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frontal cortex contributed to the performance of complex
tasks by representing the rule and the behavioral outcomes
in the context of the rule.

fMRI has been successfully used in the coarse functional
mapping of the human brain. However, probing functional
mechanisms at individual brain sites requires spatial res-
olution at the columnar level. Single-cell recordings and
optical imaging in experimental animals have shown that
in many cortical areas stimulus dimensions or motor pa-
rameters are systematically mapped within small regions
that measure about 1 mm in diameter. By observing these
miniature maps in human cortical areas, we will gain in-
sight into the information processing in these areas. We
have succeeded in imaging the ocular dominance column in
the human primary visual cortex. We are trying to image
functional mini-structures in higher visual cortical areas.
fMRI at coarser spatial resolution is also used in other sen-
sory and cognitive studies and in collaboration with other
BSI laboratories.

Research Subjects and Members of Laboratory
for Cognitive Brain Mapping

1. Mechanisms of visual object recognition
2. Mechanisms of goal-directed behavior
3. fMRI of functional architectures in the human cortex
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