IEREREBREAR— Y BLHERHME R CEE Vol. 10, 2009.3

BERONBFOIA v I A —ZBTBAINA T A= AR
- 2B REEAOHIEORKE -

B3t E A BEE A

¥—U— K NP, EREHE, BE, SKTEEREFNE, "M A AH=7 A

Biomechanical Study of the Quick Throwing Motion in Infielder of Baseball
— Comparisons of the Motion between Junior High School, High School,
and University Players —

Naoki Sakurai and Tomohisa Miyanishi

Abstract

The purpose of this study was to investigate the differences of the quick throwing motion between
the junior high school, high school, and university baseball infielders using three-dimensional
(3D) motion picture analysis. After obtaining informed consent, 8 junior high school (JS), 20 high
school (HS), and 12 university (UV) skilled male infielders were participated in this study. The
subjects were requested to catch a ball rolled by the person in front of the fielding position of the
shortstop, and then to throw the ball with quickly, accurately, and maximum effort (which defined
as a quick throw) toward the target set up on the first base. These motions were videotaped using
two high-speed motion picture cameras (250 fps). The 3D coordinates of 25 body landmarks and
the ball center were reconstructed by the 3D DLT method, and then analyzed. Significant differ-
ence was found between three groups in the value of the ball velocity at ball release (102 km/h for
JS, 115 km/h for HS, and 122 km/h for UV). The values of the height and the angle of ball release
were significantly larger in the JS than in the HS and UV. The shoulder abduction angle of the
throwing arm was significantly smaller in the JS than in the HS and UV. On the other hand, the
elbow extension angle of the arm was significantly larger in the JS than in HS and UV. The angu-
lar velocity of elbow extension at ball release was larger in the HS than in the JS and UV. The an-
gular velocity of shoulder internal rotation at ball release was smaller in JS and HS than in the UV.
As a result, the rate of the angular velocity of shoulder internal rotation relative to elbow exten-
sion at ball release was larger in the UV and JS than in the HS. These findings suggest that the
different mechanisms in the baseball quick throwing motion might be exist between the JS and the
HS/UV.

Key words : infielder, quick throw, development, 3D motion picture analysis, biomechanics
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