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3-D Kinematic Analysis According to Stance Patterns During Forehand Stroke in Tennis

AA G (AN )
Choi, Ji Young (Yonsei University)

ABSTRACT

J. Y. CHOI, 3-D Kinematic Analysis according to Stance Patterns during Forehand Stroke in Tennis, Vol. 15,
No. 4, pp.105-115, 2005. Recently among several tennis techniques forehand stroke has been greatly changed in
the aspect of spin, grip and stance. The most fundamental factor among the three factors is the stance which
consists of open, square and closed stance. The purpose of this study was to investigate the relations between
the segments of the body, the three dimensional anatomical angle according to open, close, and square stance
patterns during forehand stroke in tennis. For the movement analysis three dimensional cinematographical
method(APAS) was used and for the calculation of the kinematic variables a self developed program was used
with the LabVIEW 6.1 graphical programming(Johnson, 1999) program. By using Eular’s equations the three
dimensional anatomical Cardan angles of the joint and racket head angle were defined.

In conclusion, the first hypothesis,"In three dimensional maximum linear velocity of racket head would be
significant difference among the stance patterns during forehand stroke in tennis"was rejected.

The second hypothesis, "In three dimensional anatomical angular displacement of trunk would be significant
difference among the stance patterns during forehand stroke in tennis"was rejected and the result showed that
the internal-external rotation showed most important role among the three dimensional anatomical angular
displacement of trunk

The third hypothesis, "In three dimensional anatomical angular displacement of upperlimb would be
significant difference among the stance patterns during forehand stroke in tennis"was rejected and the result
showed that The three dimensional anatomical angular displacement of shoulder joint showed most important
role in forehand stroke. Flexion-extension and internal-external rotation the open stance showed the largest
angular displacement and is follwed by square stance and closed stance.

The fourth hypothesis, "In three dimensional anatomical angular velocity of upperlimb would be significant
difference among the stance patterns during forehand stroke in tennis"was rejected and the result showed that
X-axis angular velocity and Z-axis angular velocity the square stance showed the largest angular velocity of the
trunk and X-axis angular velocity and Y-axis angular velocity the closed stance showed the largest angular
velocity of the shoulder joint

KEYWORDS: FOREHAND STROKE, STANCE, CARDAN ANGLE
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