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Dynamic contribution analyses of sport motion considering muscle contraction mode
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The purpose of this study is to determine the dynamic functional roles of muscles
in consideration with muscle contraction modes during high-speed and/or high-acceleration sports motion.
The results obtained from the analyses of the heel strikers’ running motion under constant speed pace
condition indicate that (1) the dynamic conversion ratios of horizontal components were larger than those
of vertical components among all the muscles, and (2) muscle relative loads with eccentric muscle
activities were larger than those with concentric muscle activities for the muscles whose force
contribute braking.

The results obtained from the analyses of the flat serve motion in tennis indicate that the deep muscles,

such as teres minor and subscapularis were great contributors as well as outer muscles, such as deltoid
and pectoralis major.
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R: right-side, L: left-side;

sh: shoulder, elb: elbow, wri: wrist, sc: scapula, ne:

neck, tor: torso;

AA: adduction/abduction, HAA: horizontal
adduction/ abduction, IER: internal/ external
rotation, FE: flexion/ extension, PS: pronation
/supination, PD: palmar/ dorsal flexion,
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