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Abstract: Adults show remarkable improvement of sensory discrimination after intensive
practice. Behavioral aspects of such perceptual learning are well documented in
the visual and other sensory modalities in mammals. However, the neural
correlates of perceptual learning are poorly understood. Specificity for stimulus
attributes implicates a cortical site that is at an early stage of processing, where
receptive fields are small. In primary somatosensory and auditory cortices
intensive training leads to stimulus specific changes of receptive field properties of
neurons responding to the stimuli. In contrast, in primary visual area the changes
of receptive field properties of neurons may be minimal, though there is
disagreement between the conclusions from different studies. So, it is unclear if
there is a general principle for perceptual learning that will apply to all primary
sensory cortices. In this study we simulated a model of visual processing that
reconciles inconsistencies among experimental studies and suggests a new
mechanism of perceptual learning in visual system. In the model, synaptic
plasticity of the feedback projections from higher cortical areas to the primary
visual cortex was sufficient to explain both sharpening of the response properties
of neurons after training and invariance of the cortical maps. In contrast, models
based on plasticity of recurrent or feedforward connections failed to explain these
experimental observations. We, therefore, predict that the neural basis of
perceptual learning in the visual system may be different from perceptual learning
in other sensory modalities, and specifically that perceptual learning is based on
adjustment of feedback projections rather than feedforward or recurrent



connections.
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