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Kinematic characteristics of the first service motion
for male and female soft tennis players its gender differences

SHINOHARA Hidenori, TAKAHASHI Kazutaka, HORIUCHI Kentaro,
NUMAZU Naoki and AE Michiyoshi

Abstract: This study aimed to investigate kinematic characteristics of the first service motion for soft
tennis players, focusing on gender difference. Sixteen male and eleven female soft tennis players were
asked to perform overhand first service with full effort. A target area (1 mx1 m) was set in the center of
the opponent’s service area on the indoor tennis court. Twelve motion capture cameras operating at
250 Hz were used to collect three dimensional of 47 points on the body and 5 points on the racket to cal-
culate joint kinematic variables. Ball and racket head speeds for male players were significantly greater
than that of female players. The angular velocities of the shoulder joint internal rotation of the racket
side and knee joint extension were significantly greater in male players than those of female players.
On the other hand, the upper torso trunk torsion and its angular velocity were significantly greater in
female players. These results indicated that some kinematics factors of in the upper and lower limbs
were important for obtaining high racket head speed, as the previous studies pointed out, and implied
that these might be a mechanics in the trunk rotation which would be peculiar to female players and
different from male players.
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