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Neuronal mechanisms underlying postdictive perception
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Perception of a preceding stimulus can be changed due to the influence of a temporally subsequent stimulus. This

phenomenon is referred to as postdiction. In this study, to elucidate the neural mechanisms of postdiction, we conducted

a behavioral experiment with a monkey and an fMRI experiment with human participants. Two postdictive illusions, in

which the perception of the number of flashes changes retroactively due to auditory stimuli, were employed (illusory flash

and invisible flash effect). The result showed that a monkey showed the invisible flash effect. This indicates that

postdictive perception also occurs in monkey. On the other hand, in the fMRI experiment, activity related to the illusory

flash effect was observed in the left premotor cortex, bilateral auditory cortices, and bilateral intraparietal sulcus (IPS). It

has been suggested that feedback information from higher brain regions to the primary sensory cortex may play an

important role in postdiction. Since IPS is considered to be involved in multisensory integration, it was suggested that

feedback information from IPS to the primary visual cortex may be involved in the illusory flash effect. In the future, we

would like to verify this hypothesis by recording neural activity from the cerebral cortex of the monkey.
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Figure 1 Conditions used in the study
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Figure 2 Results of behavioral study

A: Result of monkey obtained in the present study. The
horizontal and vertical axis indicates the conditions
and response ratio of two (left) and three (right)
flashes, respectively. B: Result of human participants
in ref. 8. The vertical axis indicates perceived number
of flashes.
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A. Motor cortex

C. Intraparietal sulcus

Figure 3 Result of fMRI study
A: Trans-axial section of motor cortex. B: Coronal
section of cerebellum. C: Activity of intraparietal
sulcus. Coronal and axial section is shown at the top
and bottom, respectively. Activation in each area is
indicated by red arrows. A: anterior, P: posterior, L:
left, R: right.
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