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KINEMATICAL ANALYSIS OF UPPER LIMBS SUPPORT
BY THE FEMALE GYMNAST
IN NEW AND OLD VAULTING HORSE
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Liang. Mei-Song (2003). Kinematics analysis of upper limbs support by the female

gymnasts in new and old vaulting horse. Unpublished master’s thesis, National Taiwan
College of Physical Education, Taichung.

ABSTRACT
The purpose of this study was to approach the kinematics characteristics of the upper
limbs support on new and old type horseback for elite female vaulters in Taiwan;
moreover, this study was also to analyze the change of the adaptation for practice new
type horseback. Two Redlake high-speed cameras (250Hz) and WinAnalysis three
dimensional image digitization system software were used to acquire and to analysis
the kinematics characteristics for the movements of front-hand sprint somersault (Fh)
and Tsukahara (Ts). The results showed that the horizontal velocity of center of mass
(COM) decreased 1.94m/s and the vertical velocity of COM decreased (0.33m/s at
takeoff for G1 vaulter by comparison of the beginning of new type horseback and old
type horseback. The body angle at the instant of G1 vaulter support was 43 degrees for
old type horseback, but that was decreasing to 21 degrees for new type horseback.
There were no any difference when the G1 vaulter to perform Fh on the new type
horseback and the old type horseback. The beginning to perform Fh on the new type
horseback for G2 was showed that the vertical velocity of COM decreased 1.17m/s at
takeoff. but the beginning to perform Ts on the new type horseback was showed that
the vertical velocity of COM increased 1.02m/s at the support instant and decreased
0.48m/s at takeoff by the influence of the shape of new type horseback. After the
training for seven weeks, G1 vaulter to perform Ts was showed that the vertical
velocity of COM increased 0.28m/s and the horizontal velocity of COM increased
0.61m/s at takeoff. The characteristics of the increasing takeoff velocity were also
presented at the movement of Fs for G1 vaulter and the two movements of Fs and Ts
for G2. The kinematical analysis was also showed two vaulters had adapted the new
type of horseback after seven weeks training. This study indicated the female vaulters

were always running up so slowly, and this study suggested that female vaulters should
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