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Motion analysis of collegiate baseball players in different swing height tasks
July, 2011 Graduate student : Po-Yao Chuang
Advisor: Jia-Hao Chang

Abstract

Purpose : To realize the batting differences between two levels of baseball batters in four
kinds of hitting height. Methods : Ten collegiate 1* level baseball players and ten collegiate
2" level baseball players participated in this study. (22.85+£2.37 years, 174.65+6.18 cm,
70.01£7.19 kg). A 3D motion analysis system (Vicon MX13+ Oxford Metrics Ltd., Oxford,
England) and two force plates (40x60 & 60x90 cm?, Kistler, Winterthur, Switzerland) were
respectively used to collect human kinematic data and ground reaction force synchronously
during batting. In order to calculate the ball speed by Kwon 3D software, a FASTEC high
speed camera was use to take the image of ball. Nexus software was used to analyze the
human kinematic and kinetic parameters of batters during batting. The differences between
two levels and the differences among four hitting heights were tested by two-way mixed
design ANOVA. Significant level was set at a=.05 in this study. Results : The batters of 1%
level revealed greater peak GRF in anterior-posterior direction (0.61BW>0.47BW), earlier
appearing timing of peak GRF in anterior-posterior and vertical direction on fore foot
(anterior-posterior direction: 68.81%<76.15% , vertical direction:71.35%<80.58%), faster
speed of the bat head and faster ball exit velocity than batters of 2" level (the maximum
speed of the bat head:30.92m/s>27.37m/s , ball exit velocity:31.49m/s>27.74m/s). Batters of
both levels revealed slower ball exit velocity, maximum speed of bat, maximum angular
velocity of pelvis in high hitting position than accustomed hitting position and middle hitting
position. Moreover, the elbow angle was the greatest at low hitting position, and the knee
angles of both legs were the greatest at high hitting position. Conclusion : Collegiate baseball
batters showed the difference in swing motion among four hitting heights, and the differences
were larger between high and low hitting position. Furthermore, the batters of 1% level
revealed faster swing speed and ball exit velocity.

Keywords : swing, kinematics, ground reaction force, swing speed
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