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Ventral temporal cortex

Visual categorization is thought to occur in the human ventral temporal cortex (VTC), but how this
categorization is achieved is still largely unknown.

The ventral part of the temporal cortices appear to be involved in high-level visual processing of
complex stimuli such as faces (fusiform gyrus) and scenes (parahippocampal gyrus). Anterior parts of
this ventral stream for visual processing are involved in object perception and recognition.

Representations of visual objects in the human brain have been shown to be organized by several
principles, including whether those objects tend to be viewed centrally or peripherally in the visual
field. However, it remains unclear how regions that process objects that are viewed centrally, like
words and faces, are organized relative to one another. Here, invasive and non-invasive neuroimaging
suggests there is a mosaic of regions in ventral temporal cortex that respond selectively to either
words or faces. These regions display differences in the strength and timing of their responses, both
within and between brain hemispheres, suggesting they play different roles in perception. These
results illuminate extended, bilateral, and dynamic brain pathways that support face perception and
reading 1).

In a review, Grill-Spector et al., considered the computations and representations that are necessary
for categorization and examine how the microanatomical and macroanatomical layout of the VTC
might optimize them to achieve rapid and flexible visual categorization.

They proposed that efficient categorization is achieved by organizing representations in a nested
spatial hierarchy in the VTC. This spatial hierarchy serves as a neural infrastructure for the
representational hierarchy of visual information in the VTC and thereby enables flexible access to
category information at several levels of abstraction 2).

The representation of objects in ventral temporal cortex is relatively resilient to transformations in the
stimuli. There is emerging recognition that ventral temporal object representations are forged via
interactions among a broader network of regions that receive independent inputs about a stimulus.

Lee et al., tested whether ventral temporal representations are causally modulated by disrupting
processing in distal associative areas. They used transcranial direct current stimulation (tDCS) to
stimulate left parietal areas and functional Magnetic Resonance Imaging (fMRI) to measure object-
related neural responses in the ventral stream. They find that representational geometries and
category discriminability within ventral temporal cortex, as well as functional connectivity between
ventral temporal and parietal areas, are enhanced by anodal compared to cathodal stimulation of left
parietal associative cortex. These results demonstrate that ventral temporal representations can be
causally modulated by processing distal to the ventral stream 3).
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