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In this study, | was used a four high-speed video camera system to investigate
the swing motions of knuckle shots. University soccer players capable of kicking the knuckle shot were
selected, and the swing motions of their kicking leg were compared as they kicked a knuckle, curve, or
straight shot. Thus, in the present study, | found the kicking methods on knuckle shot by analyzing
kicking motions and the phase of impact between the kicking foot and ball.

Also, I analyzed the aerodynamic force and frequency that affect the flying knuckle shot kicked by an
actual soccer player using high-speed video cameras and considered the unsteadﬁ aerodynamic
characteristics of the knuckle effect ball. Furthermore, the fluid around the knuckle effect ball in
flight was visualized using a smoke agent (titanium tetrachloride), and an attempt was made to clarify
the fundamental fluid mechanics expressed by the knuckle ball as well as to analyze the vortex dynamics.
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