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Kinetic characteristics of the support leg during the start in speed skating

W H A AN B Bo® mown® sl i
Jun YUDA, Sekiya KOIKE, Toshiharu YOKOZAWA, Yui MINAKAWA

Abstract

We investigated the kinetic characteristics of the support leg during the start in speed skating. A well-trained male
speed skater was videotaped using four synchronized high-speed video cameras(300 fps)in the initial portion of a
straight track, and the kinetic characteristics of the support leg were investigated using the panning direct linear
transformation technique. The blade reaction forces (BRFs)and three-dimensional coordinates of the segment end-
points and the blades were determined to calculate the kinetic parameters of the support leg during the start move-
ment by an inverse dynamics. The BRFs were determined using instrumented sensor klapskates (500 Hz)equipped
with strain gauges. In this study, the third step(left support leg), which was taken at approximately 5 m from the
start line, was analyzed. The peak value of the vertical BRF during the start movement(2.93 N/bw)in speed skating
was greater than those in straight and curve skating. This indicates that the external load at the lower limb during
the start in speed skating is extremely large. Moreover, the knee joint exerted a large extension power during the
second half of the stroke (this peak value was approximately 12 times that in straight skating and 4 times that in
curve skating). Thus, great exertion of the knee extension torque would be a characteristic of the start in speed skat-
ing.

Keywords: start in speed skating, blade reaction force, three-dimensional motion
analysis, kinetics, joint torque
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Figure 1 An instrumented skate blade
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Figure 2 Camera positions and filming area

Figure 3 Scene of the experiment
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the start in speed skating
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Figure 7 Joint torques, joint angular velocities and joint torque powers of the
support left leg during the third steps of the start in speed skating
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