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Introduction: Visual function is critical for fast ball game athletes as a determinant of the sport performance, and
the visual system especially needs to process the information concerning the motion of a ball and opponents
accurately and quickly in a temporal constraint, making the subsequent motor actions. The motion vision is based
on a signal processing of a dorsal visual pathway in the brain, independently on a ventral pathway for object
vision. Therefore, the ability of the motion vision is expected to contribute to the ball-game performance, however,
it is still unclear 1) whether fast ball game athletes have superior motion vision comparing to nonathletes, 2)
whether the motion vision contributes to the visuomotor performance, and 3) whether event-related potential
(ERP) recorded from higher order visual area MT which is a center of visual motion analysis represents stimulus
motion coherence and task performance. Therefore, I examined these points using the motion direction
discrimination (MDD) task based on random-dot kinematogram.
Methods: College table tennis athletes and nonathletic college students (nonathlete) participated in this study.
[MDD task] A fixation point (FP) was presented at the center of the LC display, and randomly moving dots were
displayed in four circular apertures (diameter 8°) located diagonally from FP. One among them contained target
dots which moved to the same direction at a certain percentage (motion coherence), and participants were asked
to report the direction of target dots. The inverse of the minimum discriminable motion coherence was calculated
as MCS. MCS measurements were conducted with/without background noise of randomly moving dots throughout
the display and at three distance of apertures from the FP, 8° (Near), 12° (Middle), 16° (Far). [CVM task]
Visuomotor performance was measured using the consecutive visuomotor (CVM) task, in which target (small
Gabor patch) moved horizontally in a liner uniform motion from right to left of LC display one after another at a
random Y-axis position. Participants were instructed to hit target by a cursor which moved in vertical axis along
the left side of the display relying on the manual prehension force given to force-sensor. Seven speed conditions of
target from slow to fast were tested and visuomotor performance was assessed as hit rate. [EEG] EEG was
recorded from area hMT/MST during MDD task.
Results and discussions: Athletes showed a superiority in MCS only at middle target location (perifoveal region)
comparing to nonathletes, and the difference was more remarkable in background noise condition. It suggests
that table tennis athletes have superior ability to extract motion signal from noisy background in a
dorsal-pathway-dominant peripheral visual field and daily practice of table tennis improves motion vision in a
visual-field-dependent manner. Next, I examined the relationship between MCS and visuomotor performance
using the intra-individual variability of the MCS. Both MDD and CVM tasks were conducted 10 times on different
days, finding a strong correlation between MCS and CVM performance. Thus, MCS is suggested to contribute to
visuomotor performance. Finally, N2 waves of ERP in hMT/MST was found in some participants to reflect not
only motion coherence of moving dots but also success/failure of task.

In conclusion, motion vision is superior in fast ball game athletes, contributes to the visuomotor
performance, and is underpinned on hMT/MST activity, suggesting importance of improvement of motion vision

ability for fast ball game athletes.
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