Stimulus-Specific Adaptation of Neural Responses:
Insights From Neurophysiology and Computational Models

The goal of our work is to sort through the complex literature from monkey neurophysiology in order to
develop a theoretical perspective on stimulus-specific adaptation.
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Many factors influence SSA, including brain area, memory span of neuron, the measure of neural activity, and stimulus task relevance.

SSA is not well understood.
How long does suppression last? When is enhancement observed? Can SSA be reconciled with expertise-linked brain activity?
Only a few computational models exist, and they are incomplete or wrong.

We offer a computational framework as an initial step in understanding the role of SSA in learning.

Stimulus-Specific Adaptation

Relevant Dimensions of SSA

A subset of neurons in temporal and prefrontal areas show
response suppression or enhancement with stimulus repetition.
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suppression, lasting > 72 hr.
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(Also, brief enhancement while item is in working memory.)
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If cortical representations are invariant to some dimension of a stimulus, SSA should
be observed in that region even when repetitions differ along that dimension.

Robustness and ubiquity of SSA suggests it may be a fundamental
mechanism of learning in neocortex.
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Key tool for discovering the nature of cortical representations in
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Thought to mediate psychological phenomenon of priming (e.g.,
Poldrack & Gabrieli, 2001; Wiggs & Martin, 1998)
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This stimulus-specific adaptation (SSA) is used in neuroimaging research to discover the nature of cortical
representations, and is thought to be the basis of priming and possibly skill learning.
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