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Kinematic Features of Racket Motion in Aggressive Backhand
Slice Shots in Soft Tennis
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Abstract

This study aimed to clarify the kinematic features of racket motion during aggressive backhand slice shots in soft tennis.
Thirteen male university-level soft tennis players participated in a performance test involving three types of backhand shots: the
aggressive slice (ASL), defensive slice (DSL), and topspin drive (DR). Racket motions were recorded using an optical motion-
capture system, and for each shot type, the most successful trial—determined by expert judgment and player self-evaluation—
was analyzed. Five kinematic parameters were calculated at the moment of impact: racket head velocity, racket face angle, swing
angle, the angle of the racket face relative to the swing path, and racket tilt.

The results indicated that the players adjusted their racket motion to differentiate between shot types. The ASL showed a
higher racket head velocity than the DSL but a lower velocity than the DR. The ASL was also characterized by the steepest
downward swing and the most open (upward-facing) racket face, suggesting that a finer racket-ball contact may have produced
a higher spin rate. These findings suggest that executing an aggressive slice shot requires precise coordination of the swing
trajectory and racket face orientation, demanding a higher level of technical proficiency compared to the other shot types. The

findings of this study provide baseline kinematic data for developing specific, motion-focused coaching methods.
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A (%) [F]
A 21 11
B 21 10
C 22 9
D 19 8
E 19 9
F 19 7
G 20 11
H 20 7
1 21 12
J 21 15
K 19 12
L 19 7
M 21 12

Mean 20.2 10.0
SD 1.0 2.4
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