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Progress and Perspective of Ice and Snow Sport Biomechanics and Related Robots
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Abstract With the flourishing development of China’s ice and snow sports and the successful bidding of the Beijing’s
2022 Olympic Winter Games, the research on ice and snow sport biomechanics as well as ice and snow robots plays an
increasingly important role. First of all, we introduce the basic theories of friction mechanics in ice and snow environments.
Further, the influence of different variables on the friction coefficient is compared. Secondly, we discuss contributing factors
of aerodynamic drag in snow and ice, and analyze the potential drag reduction mechanism. Thirdly, the measurement
methods typically involved in the research as well as the modeling methods with different dimensions are introduced, and
the relative merits are clarified. Finally, we review the research progress of ice and snow robots, analyze the key technical

challenges in the field, and offer the ideas of future development of related robots.
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Table 1  Influence of different parameters on the friction coefficient
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Fig.5 3D simulation schematic of skiing
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