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Name Taro IMAWAKA
Title Effect of running skill on baseball running performance.
(Abstract)
Introduction

Baseball running (Base-running) in baseball is one of the components of the baseball offense. It is
reported that base-running is determined by three factors: start, running speed, and base-running method
(cornering, etc.). However, compared to research on hitting and pitching, there is less research on base
running. Unlike short-distance running and change-of-direction running, base running is considered to
be a baseball-specific running motion in which the runner can freely decide the path of the run, but must
touch the base.

Although there have been many studies on straight-line running in baseball players, there have been
very few studies on base running. Therefore, the purpose of this study is to clarify the running behavior
of base-running and to investigate the effect of running skill on baseball running performance.

Methods

The subjects were male collegiate baseball players.

In study I, base-running time (home-plate to first-base, second-base and third-base) and sprint time
were measured using photoelectric tubes and the relationship between base running time and sprint time
was investigated.

Instudy II and I, Base-running time, running speed, running path and step variables (stride and
pitch) were calculated from the 3D panning DLT method, respectively. As an indicator of base running
path, the distance from the line between bases was calculated. In addition, the following five analyses
section were defined based on maximal distance from the line. The analysis section indicated the
following, (1) Contacting  (Contacting first-base) : One cycle consisting of a first-base contact step and
a first-base take off step, (2) HF  (First half of home-plate to first-base): Between home-plate and
maximal distance from the line in home-plate to first-base, (3) HF « (Second half of home-plate to
first-base): Between maximal distance from the line in home-plate to first-base and Contacting w , (4)
(First half of first-base to second-base): Between Contacting 1 and maximal distance from the line in
first-base to second-base, (5) FS s (Second half of first-base to second-base): Between maximal distance
from the line and contacting second-base, respectively. The calculated variables were averaged for each
analysis section and compared by section. In addition, The inner product of the velocity vectors at the
center of the waist point in the Contacting » was defined as the change of direction angle in contacting
first-base.

Results and Discussion

Study I : The purpose of study was to clarify the characteristics of base running by comparing the base
running time to first-base, second-base and third-base with those straight sprint time of same distance.
The result showed that there was a significant positive correlation between base running time and




straight sprint time, but their time ratio higher as the running distance increased. Furthermore, in base
running, the time of FSnincreased significantly compared to the time of HFs. These results suggested
that the characteristics of base running can be observed from FSs. They also suggested that base running
speed may decreased after contacting the first-base.

Study II': The purpose of study II was to clarify the base running speed and bulge width as running
path in base running to second-base, and to examine the relationship between the bulge width and base
running time to second-base. As a result, it was found that the maximum speed appeared near the
maximum bulge width in home-plate to first-base, and then base running speed decreased after
contacting first-base. In the base running path, there was a significant difference between bulge width of
toe and bulge width of waist center within home-plate to second-base. The suggested that most of base
running is composed of bend path. In addition, there were significant correlations between peak bulge
width and appearance position of peak bulge width in home-plate to first-base and base running time.
From these results, it was that the base running time to second base can be shortened by running path in
which a large bulge width appears early in home-plate to first-base.

StudyIll: The purpose of studylll was to clarify the factor that cause a decrease speed in after
contacting first-base, based on the stride and pitch during base-running from home-plate to second-base.
In addition, to examine the relationship between step variables and base running time to second-base.
The results showed that decrease speed in after contact first-base was observed, and subsequently
continued to decrease until the FSw. Furthermore, there was a significant decrease in the stride after
contact base, indicating that decrease stride was factor for decrease speed in after contact base.
Significant positive correlation was found between the change of direction angle in contacting first-base
and base running time. From these results, it was indicated that the change of direction angle in contact
first-base is important skill of the base-running.

Finally, from a series of results, the characteristics of base-running speed, path and step variables were
clarified. Furthermore, it was shown that in order to shorten the base-running time, it is necessary to
increase speed, not to shorten the distance. In addition, it is considered that it is possible to shorten the
base running time by devising the motion of contacting to base and running path, suggesting that these
are specific skill of base running.
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