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Towards the understanding of visual motion perception during mesopic vision and the
development of compensation systems
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In natural environment, ambient light levels change between day and night by a
factor of a hundred billion. We empirically know that some action-related visual motion tasks are not
well conducted under mesopic vision, in which both cones and rods operate. The purpose of this study was
to examine the cause of this degradation of motion perception and its compensation. We utilized a
phenomenon called visual motion priming, in which the perceived direction of a directionally ambiguous
test stimulus is influenced by the moving direction of a priming stimulus. The priming and test stimulus
were spatially separated. Based on the psychophysical experiments, we found that different spatiotemporal
properties of cones and rods at mesopic levels may disturb the spatiotemporal integration of visual
stimuli, which leads to the disappearance of visual motion priming during mesopic vision. The processing
delay of rod pathways during mesopic vision should be compensated to recover motion priming.
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