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A Method for Attitude Measurement and Level Evaluation of
Skiers Based on Wearable Inertial Measurement
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Abstract: The movement quantitative analysis is an important development direction of scientific
skiing training. and the digital expression of the human movement pattern in skiing is the founda-
tion and basis of scientific quantitative analysis. In this paper, a human motion capture and
posture reconstruction system based on wearable MEMS inertial measurement unit is designed and
built, and the reconstruction of human body in skiing process by combining with the multi-rigid
motion model of human body is realized, which has been applied to the assist training of the giant
slalom in alpine skiing. In addition, aiming at the indoor training scene based on the multi-degree-
of-freedom simulation ski training platform, a digital evaluation method suitable for skiing slewing
movement is proposed, which extracts five sliding features of skiers with the motion capture and
posture reconstruction system. The technical parameters of skiers can be evaluated by similarity
measurement and linear fitting with the sports parameters of high level skiers, which can assist
scientific training. Finally, the effectiveness of the proposed method is verified by experiments on

an indoor Olymp simulated ski training platform.
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Fig. 1 System flow chart
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Tab. 1 Motion capture device parameters
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Fig. 3 Skeletal model diagram
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Fig. 4 Motion reconstruction images based on inertial data
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Fig. 5 Top view of simulated ski training platform
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Fig. 6 Human datum level
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Tab. 2 Table of ski features parameters
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Fig. 7 Angle between dorsal and vertical axis in sagittal plane
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Fig. 8 Angle between dorsal and vertical axis of coronal plane
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Fig. 9 Skiing features of skiers at different levels
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