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Dexterous utilization of motion-dependent force: from the viewpoint of the
relationship between fingers and ball movement

Matsuo, Tomoyuki
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The purposes of this study were to develop the ball equipped force-sensor with
wireless transmitter, and to illustrate characteristics of force exerted between fingers and the ball
during baseball pitching. The maximal normal force exerted by the 2nd or 3rd fingers ranged from 50 N to
100 N at the moment of the maximum shoulder internal rotation. Some showed the 2nd peak of the normal
force at 10 ms before the instant of ball release. Time of the 2nd peak synchronized with the peak force
in the tangential direction of the ball and the proximal direction of the finger. They also synchronized
with the onset of ball rolling within the hand. It was suggested that pitchers controlled the project
angle, velocity, and rotation of the ball by fine-tuning the condition of ball rolling during this short
period until ball release. It also illustrated that there are individual differences in the onset-time of
force, peak values, and the difference of force between the 2nd and 3rd fingers.
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