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The functional role of temporal structure in human perception: behavioral

evidence and neural correlates
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Abstract: To extract the temporal structure of sensory inputs is of great significance to our adaptive functioning in the dynamic envi-
ronment. Here we characterize three types of temporal structure information, and review behavioral and neural evidence bearing on
the encoding and utilization of such information in visual and auditory perception. The evidence together supports a functional view
that the brain not only tracks but also makes use of temporal structure from diverse sources for a broad range of cognitive processes,
such as perception, attention, and unconscious information processing. These functions are implemented by brain mechanisms including
neural entrainment, predictive coding, as well as more specific mechanisms that vary with the type of temporal regularity and sensory
modality. This framework enriches our understanding of how the human brain promotes dynamic information processing by exploiting

regularities in ubiquitous temporal structures.
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Fig. 1. Illustrations of different types of temporal structure information. A: Structure from time-based regularities. Auditory or visual

information streams are presented isochronously or with regularly changed inter-stimulus intervals. B: Structure from stimulus-based

regularities. The luminance or size of the visual stimulus and the amplitude or frequency of the auditory stimulus are modulated in

periodic manners. C: Structure from syntactic regularities. Speech and music are the typical sources of syntactic regularities, which

are hierarchically organized.
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