Osaka University Knowledg

B EEE /N T 4+~ ADEHE ST 5:EER

Title oo i o mig i
Author(s) |[EER, 3N
Citation |KPRAZ, 2023, {EIHmX

Version Type

VoR

URL

https://doi.org/10.18910/92118

rights

Note

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




£ 3
wmoOoxX N o ®x o BOF

K 4 ( R R )

EHRTER ST 4 —~ o A DOLETF G L HEEEAE ORI & it A

(Characteristics and neural basis of visual motion processing ability that contribute to
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fluctuations in continuous visuomotor performance)
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[Background and purpose]

Athletes’ performance fluctuates daily, so they do not always perform at their best. In ball sports
such as table tennis, in which a ball moving at high speed is hit continuously, an athlete’ s brain
needs to process the visual information of the ball’ s motion quickly and exactly, predict the arrival
point, and form a motor command to direct racket there. This visual information processing is
performed through the dorsal visual pathway including the area hMT+ which contributes to the
perception of visual motion (motion vision). Therefore, daily fluctuations in visuomotor performance
may be ascribed to fluctuations in the ability of motion vision but the relationship between the two
is unclear. This study purposed to clarify whether fluctuations in continuous visuomotor performance
in table tennis players are caused by fluctuations in motion vision ability, what are the
characteristics of the relationship between the two, and whether area hMT+ responsivity is associated
with motion vision ability
[Methods]

University table tennis players performed a motion direction discrimination (MDD) task using a
random dot kinematogram and continuous visuomotor (CVM) task over 10 days as an evaluation of motion
vision ability and visuomotor performance, respectively. In the CVM task, participants were asked a
cursor to hit a Gabor stimulus (target) that appeared continuously and moved at high speed on a PC
display. The relationship in day—to—day fluctuations between the two task performances was analyzed
Furthermore, the MDD task was performed pre, during, and post of applying tSMS on area hMT+ in the
left hemisphere
[Results and discussion]

The scores in the MDD and CVM tasks fluctuated daily and showed a significant and moderate
correlation between the MDD task score for the visual field in which the participants captured the
target in the CVM task and the CVM task score. The fluctuations in the onset latency and the endpoint
position of the cursor movement approaching the target were correlated with those of the MDD task
scores, suggesting that the motion vision ability is responsible for the speed and accuracy of visual
information processing underlying the visuomotor performance. Moreover, these relationships were
prominent in veteran players. Therefore, the functional relationship between motion vision ability and
continuous visuomotor performance may be plastic and change flexibly according to visuomotor
experience. In addition, applying tSMS on area hMT+ in the left hemisphere caused impairment of visual
motion discriminability in the right visual field
[Conclusion]

In conclusion, for table tennis athletes, especially experienced players, fluctuations in the visual
motion discriminability in a visual field specific for capturing a ball in play may be responsible for
the fluctuations in continuous visuomotor (striking) performance, and may depend on the neural

activity state of area hMT+
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