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Dynamic Consideration of Athletic Constraints on Skating Motion
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This paper addresses the dynamic consideration of the athletic constraints on skating motion. In
order to generate a human-like skating motion, the athletic constraints are distinctively analyzed
into dynamic constraints and physical constraints. A close investigation of the athletic constraints
evolved valid extent of dominant parameter for a leg muscle. During the human-fike skafing
motion, the state of actuation was shifted from region of maximum force to region of maximum
power. Simulation results were intuitively comprehensible, and the effectiveness of analytic
algorithm was demonstrated for skating motion.
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Fig. 1 Schematic diagram of skating motion
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Fig. 2 Dynamic models of skating motion
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Table 1 Athletic data for skating motion

gravitational constant G =9.8067 [m/s*]
mass of body M =75.0 [kg]
weight of body W=MxG
force of leg F =1000.0 [N]
velocity of leg V =0.6 [m/s]
maximum power of leg P, =FxV
length of blade 0.35 [m]
length of leg Ly =03 [m], L, =1.2 [m]
cylinder for body R=02[m], H=1.2[m]
dry-friction coefficient Hr =001, p, =0.50
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