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ABSTRACT

J. H. HAN, Y. K. LIM, Kinematical Analysis of Heel-Brake Stop in Inline Skate. Korean Journal of
Sport Biomechanics, Vol. 15, No. 2, pp.11-20, 2005. This study has a purpose on contributing to
apprehend safe and right way to stop to the inline skate beginners and to the instructors who teaches
line skating on the basis for the result of the kinematical analysis on Heel brake stop movement of the
inline skate, focusing on the displacement on COG, angle displacement of ankle joint , angle
displacement of knee joint, angle displacement of hip joint , using a 3D image method by DLT.

To achieve this goal, we analysed the kinematical factor of the 3 well-trained inline skating instructors
and obtained the following results.

1. During the movement of heel-brake stop, when strong power was given to a stable and balanced
stop and the lower limbs, if the physical centroid is lowered the stability increases, and if it is placed
high from the base surface, as the stability decreases compared to the case of low physical centroid, we
should make a stop by placing a physical centroid in the base surface and lowering the hight of physical
centroid.

2. To make a stable and balanced stop and to provide a strong power to the lower limbs, it is
advisable to make a stop by decreasing an angle displacement of ankle joint during a "down" movement.
In case of the left ankle joint, in all events and phases the dorsiflexion angle showed a decrease.
Nevertheless, in the case of the right ankle joint, the dorsiflexion angle shows an increase after a slight
decrease. The dorsiflexion angle displacement of ankle joint can be diminished because of the brake pad
of the rear axis frame of the right side inline skate by raising a toe, but cannot be more decreased if
certain degree of an angle is made by a brake pad touching a ground surface. To provide a power to a
brake pad, it is recommended to place a power by lowering a posture making the dorsiflexion angle of
the left ankle joint relatively smaller than that of the right ankle.

3. To make a stable and balanced stop and to add a power to a brake pad, the power must be
given to the lower limbs in lowering the hight of physical centroid. For this, it is recommended to make
a down movement by decreasing the flexion angle of a knee joint and it is necessary to make a down
movement by a regular decrease of the angle displacement of knee joint rather than a swift down
movement in every event and phase.

4. The right angle displacement of hip joint is made by lowering vertically the hight of physical
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centroid as leaning slightly forward. If too parrow angle displacement of hip joint is made by leaning
forward too much, the balance is lost during the stop by placing the center in front. To make a stable
and balance stop and to place a strong power to the lower limbs, it is recommendable to make a narrow
angle by lower the hip joint angle. However, excessive leaning of the upper body to make the angle too
narrow, can cause an instable stop and loss of physical centroid.

After this study, it is considered to assist the kinematical understanding during the heel brake stop
movement of the inline skate, and, to present basic data in leaming a method of stable and balanced
stop for the inline skating beginners or for the inline skate instructors in the present situation of the

complete absence of the study in inline skating.
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