REEEPR 231 17-28, 2001 R

BIEBFIEFOITEHEICE ITATEENEIZIZDWT
NF & BE—E, FTHER

A kinematic analysis of the hands and bat in batting motion
for the skilled baseball players

Takashi Kawamura, Kazushi Shimada, Michiyoshi Ae

Abstracts

The purpose of this study was to investigate kinematics of hands and bat in batting
motion for the skilled baseball players by a three-dimensional motion analysis technique.
Subjects were five Japanese elite and five university level baseball players. Subjects were
performed T-batting, i.e. hitting a ball on a tee, for the maximum ball velocity. A trial in
which the highest ball velocity was obtained was selected for each subject to analyze the
hands and bat motions by calculating the velocities and angular velocities of the hands, bat,
and ball. The impact angle was defined as the angle between velocity vectors of the bat just
before and the ball just after impact. As an index of the effectiveness of batting, ball-bat
velocity ratio (b-b ratio) was defined as the ratio of the ball velocity after impact to the
bat velocity before impact.

The results obtained in this study were summarized as follows;

1) There was no relationship between the bat velocity and the ball velocity.

2) There was a significant relationship between impact angle and b-b ratio (r=0.86,
p<0.05). Based on b-b ratio, the subjects could be divided into two groups : high
group (b-b ratio>1.0) and low group (b-b ratio<1.0)

3) Skilled players brought the bat close to his mass center of a vertical plane in the
second half of the forward swing phase so that the moment of inertia of the bat
about his body was decreased to enhance the acceleration of the bat.

4) The subjects with high b-b ratio swinging the bat in a fairly level plane quickly
pronated his top. hand supinated in the early stage of forward swing phase. The
subjects with low b-b ratio swinging the bat downward manner were likely to
emphasize the ulnar flexion at both wrist joints in the second half of the forward
swing phase.

These results suggest that the wrist motion, supination at the early stage of forward

swing and pronation at the late stage of that, is one of the important factors of in baseball
batting.
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Right hand

x : palmar (+) / dorsi (=) flexion
y : ulnar (+) / radial (=) flexion
z : pronation (+) / supination (-)
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