Duration-Dependent fMRI Adaptation and
Distributed Viewer-Centered Face
Representation in Human Visual Cortex

Two functional magnetic resonance imaging (fMRI) face viewpoint
adaptation experiments were conducted to investigate whether
fMRI adaptation in high-level visual cortex depends on the duration
of adaptation and how different views of a face are represented in
the human visual system. We found adaptation effects in multiple
face-selective areas, which suggest a distributed, viewer-centered
representation of faces in the human visual system. However, the
nature of the adaptation effects was dependent on the length of ad-
aptation. With long adaptation durations, face-selective areas along
the hierarchy of the visual system gradually exhibited viewpoint-
tuned adaptation. As the angular difference between the adapter
and test stimulus increased, the blood oxygen level-dependent
(BOLD) signal evoked by the test stimulus gradually increased as
a function of the amount of 3-dimensional (3D) rotation. With short
adaptation durations, however, face-selective areas in the ventral
pathway, including the lateral occipital cortex and right fusiform
area, exhibited viewpoint-sensitive adaptation. These areas showed
an increase in the BOLD signal with a 3D rotation, but this signal
increase was independent of the amount of rotation. Further, the
right superior temporal sulcus showed little or very weak viewpoint
adaptation with short adaptation durations. Our findings suggest
that long- and short-term fMRI adaptations may reflect selective
properties of different neuronal mechanisms.

psychophysical and single-unit studies, most of the fMRI
adaptation studies, especially those related to object represen-
tations in occipital-temporal cortical visual areas, have used
brief (e.g., 300 ms) adaptation times (Kourtzi and Kanwisher
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Figure 5. Time courses of event-related BOLD signals averaged across 7 subjects from the nonface-selective areas (V1 and rPHC) in the long-term, short-term, and no adaptation
experiments. Error bars denote 1 standard error of mean across subjects and scans at each time point.
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Figure 6. Indices of adaptation strength in the face-selective areas were calculated by normalizing the peak responses to the peak in the Test0 condition (see text for details). Error
bars denote 1 standard error of mean across subjects and scans.
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