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Study on the antagonistic relationship between barbell high-hang muscle snatch
and Kipping bar muscle-up based on machine learning algorithms
SHI Zhiyong, XU Yining, GU Yaodong
(Faculty of Sports Science, Ningbo University, Ningbo 315211, China)

Abstract: This study aimed to design an antagonistic training movement, which was barbell high-hang muscle
snatch for the kipping bar muscle-up based on changes in body posture, and then machine learning algorithms were
also employed to validate and quantify the antagonistic relationship between these exercises under various loads. 10
young and experienced fitness enthusiasts were recruited to participate in this study. Biomechanics parameters for
kipping bar muscle-up and barbell high-hang muscle snatch were collected by using linear sensors and inertial
measurement units, and then one-dimensional statistical parametric mapping (SPM1D) and dynamic time warping
(DTW) algorithms were applied to verify and quantify the antagonistic relationship between the two movements.
The results showed that an antagonistic relationship was confirmed between the two movements in terms of
shoulder joint abduction and adduction, internal and external rotation, flexion and extension, as well as elbow joint
internal and external rotation. Optimal dynamic parameters fitting occurred at a barbell weight of approximately

60% 1RM (one-repetition maximum), while the most pronounced antagonistic kinematic relationship was observed
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at weights below 60% 1RM. The conclusion indicated that the barbell high-hang muscle snatch exhibits an

antagonistic relationship to the kipping bar muscle-up and can be effectively used to optimize its training effect, but

the load must be adjusted based on the objectives of training and individual capabilities. For enhancing upper limb

explosive strength, a load around 60% 1RM will be recommended, whereas for improving skill of kipping bar

muscle-up, lighter loads below 60% 1RM are advised.

Keywords: sports biomechanics; antagonistic movement; sports training; barbell high-hang muscle snatch; kipping

bar muscle-up; machine learning algorithms
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