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Neural mechanisms of visual perceptual learning

YAN Yin, ZHANG En, LI Wu*
(State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University, Beijing 100875, China)

Abstract: Our perceptual abilities can be significantly improved with training, a process referred to as perceptual
learning. Due to a lack of compelling physiological evidence, previous psychophysical and imaging studies have
provided controversial results and interpretations in terms of the cortical loci and the neural codes of perceptual
learning. By combining behavioral approach with electrophysiological recording in awake monkeys, our recent
studies showed that visual perceptual training leads to a remarkable refinement of neural code in the primary visual
cortex. This process depends on task-specific top-down modulatory signals. The converging evidence indicates that
perceptual learning results from a complex interplay between bottom-up sensory inputs and top-down feedback
signals. Such a synergistic processing mechanism among multiple cortical areas provides insight into learning and
brain plasticity in general.
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