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INTRODUCTION  
Many researches on the baseball batting was concerning 
hitting to the tea batting or the fastball that had been thrown to 
the center of the strike zone.  
However, it is not thought to throw only the ball of the same 
hitting point in actual game, and it is thought that is important 
problem for a batter to hitting appropriately in various hitting 
points and pitches. 
The purpose of this study was to investigate the change in the 
center of mass of the body for fastball and curve ball hitting. 
 
METHODS 
The subjects were selected for evaluation based on three 
coaches, five persons were skilled and five persons were 
unskilled personnel who belong to university baseball team. 
Informed consent was collected after the explanation of the 
experiment procedure. 
Pitching machine was placed 17m away from the batter, and 
fastballs (about 120km/h) and curve balls (about 90km/h) 
were projected to near the middle of the strike zone was hit to 
the center field. 
Data were collected by using a three dimensional automatic 
motion analysis system (Vicon 612). Nine cameras operating 
at 250Hz were used to capture the players’ motion. 
Each subject hit the pitches about five or six times, and fastest 
ball velocity and the best self-evaluation was chosen in subject 
for analysis. 
For the analysis and description of data, the batting swing was 
divided by three instants as follows : Toe-off…The phase at 
which the stride leg broke the contact with the ground. Toe-on
…The phase at which the tip of the foot of the stride leg 
contacted with the ground. IMP…The phase at which the bat 
contacted with the ball (Impact). 
The coordinate axes in this study were defined as follows: the 
Y-axis was set as the direction to a pitcher, the X-axis as the 
medio-lateral direction, and the Z-axis as the perpendicular 

direction. And the body center of mass displacement was 
calculated from the resulting three-dimensional coordinates. 
 
RESULTS AND DISCUSSION 
Figure 1 shows the body center of mass displacement to the Y-
axis direction (direction of the pitching machine).  The skilled 
batter in the fastball and curve ball was not seen at major 
difference. The unskilled batter in the fastball moved toward 
the pitching machine at the phase of the Toe-off about 0.63m, 
at the phase of the Toe-on about 0.71m, then at the phase of 
the IMP about 0.85m, and in the curve ball he or she moved at 
the phase of the Toe-off about 0.61m, at the phase of the Toe-
on about 0.76m, then at the phase of the IMP about 0.96m.  
Figure 2 shows the body center of mass displacement to the Z-
axis direction (direction of the vertical). The skilled batter in 
the fastball and curve ball was not seen at major difference as 
the Y-axis. The unskilled batter in the fastball came down at 
the phase of the Toe-off about 0.94m, at the phase of the Toe-
on about 0.91m, then at the phase of the IMP about 0.86m, 
and in the curve ball he or she came down at the phase of the 
Toe-off about 0.92m, at the phase of the Toe-on about 0.89m, 
then at the phase of the IMP about 0.85m.  
Comparing the time when the fastball and curve ball, both 
groups in the curve ball was larger than with subduction of the 
body center of mass and movement toward the pitching 
machine. To get the ball velocity in the baseball batting, which 
is said should be more direct impact such near the direct 
collisions. Thus, since the downward movement during hitting 
on the curve ball is larger than the fastball, closer to the state 
of the direct collisions needs the impact to be slightly lower 
than in the fastball hitting might considered down the center of 
mass of the body. Also, looking at the body center of mass 
displacement to the direction of the pitching machine, the 
unskilled batter in the curve ball was larger than that at the 
fastball. Therefore, it is assumed that in the unskilled batter is 
important to engage the ball close to the body as possible for 
the curve ball hitting．
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Figure 2. The body center of mass displacement to the Z-axis 
direction. 
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Figure 1. The body center of mass displacement to the Y-axis 
direction. 
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