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Purpose of this study was to clarify the cause of the differences between two collegiate 

baseball pitchers with different ball-speed by measuring and analyzing the movement of pitching 

and the physical fitness concerning the muscle strength and power output ability.  Two pitchers as 

participants of this study had no difference about their physique and had the difference of their ball-

speed with ten to twenty km/h.  Three-dimensional motion analysis system was used for quantitative 

analysis of their pitching movements and high-speed video cameras were used for qualitative 

analysis of their pitching movements.  From the coordinates values obtained with 3D motion analysis 

system, the velocities of their finger-tips, elbows, shoulders, trunks and hips during pitching were 

calculated in order to evaluate their kinetic chain.  And, the angular velocities of the joint motions 

about elbow and shoulder, and the angular velocities of the rotation of their shoulders and hips were 

also calculated.  From the results of these motion analyses and physical fitness tests, the following 

differences between two pitchers were clarified.  They were the direction of their trunk during 

pitching, the motion-dependent interaction between proximal and distal segments, the movements of 

upper limb during cocking and acceleration phase, and the power output ability such as standing long 

jump, standing five step jump and medicine ball throw.

:  kinematics, kinetic chain, joint movement, motion-dependent interaction, power output 

ability

What are the causes of the difference in ball speed 
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