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Main purpose of this study is to understand what types of information is
represented by sparsely active cortical neurons and whether information is reliably represented
despite variability of neuronal responses. We have revealed that a complex pattern of a single
natural image is mainly represented by a small number of strongly active neurons and that image
representation is reliable regardless of variability of neuronal responses, which is achieved by
some neurons that show similar representation patterns but are active on different trials. These
results suggest an optimal decoding strategy in which downstream areas can reliably extract image
information by collecting responses of strongly active neurons. We have also examined how image
representation is modified by learning.
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