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A Time Control Model of Motions for Angular Velocities with Throwing
Performance

Hiroyuki Wakinaga'’, Tatsuya Urata®’, Madoka Nokata®’

In this paper we consider a time control model of motions to improve a throwing perfor-
mance where the angular velocities of upper torso consist of two motions. The first motion
is for increase velocity from take back and the second one is for decrease velocity to release
a ball. We assume that a throwing performance can be calculated by the time rate of change
in angular velocities. We show that there exists an optimal time allocation for two motions
so as to maximize the expected throwing performance value consisting of the general con-
cave performance value from angular velocities of upper torso and time error cost functions.
In addition, we also explore an optimal training policy of the time control model with the
limited time capacity between take back and release which is similar to the setting of the
hospital bed allocation model. We analyze an optimal time allocation between two motions
if the time of throwing motions with several case are independently normal distributed as
numerical examples to provide visual insights.

Key words : throwing performance, mathematical model, time control, joint angular veloc-
ity, training, expected value
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