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Analysis of the Variation Characteristics of the Main Joint Angles in the Transition Phase of Zhang Jun's

Spinning Shot Put

SUI  Xin-mei

(Shanghai Sports Institute, Shanghai 200237,  China)

Abstract: By the method of 3D image analysis, the article makes a kinematical analysis of the angle

changes of Zhang Jun's main joints in the transition phase of spinning shot put. The aim of the study is to

know the angle variation of Zhang Jun's main joints in different space-time in order to diagnose his skill

effectively. In the transition phase of Zhang Jun's shot put, the shoulder hip angles are all over 500 when the

result of his performance is more than 19m. Significant positive correlation can be seen between the

shoulder hip angle and the result of performance. As his performance improves, the left shoulder angle

decreases and the right shoulder angle remains nearly the same. The left hip angle increases gradually and

there is no significant changes of the right hip angle. The left knee angle increases to some extent and no

distinct changes have been detected in right knee angle.
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Figure 1  Camera Positions

Figure 2  Double Supporting Phase (Starting from Turning to Right
Foot Leaving Ground)

Figure 3  Single Supporting Phase (Starting from Right Foot Leaving
Ground to Left Foot Leaving Ground)

Table  Kinematic Parameter Comparison between the Angle Variations at the Main Points of Zhang Jun's Transitional Phase

Figure 5  Transitional Phase (Starting from Right Foot Touching
Ground to Left Foot Touching Ground)

Figure 6  Final Exertion Phase (Starting from Left Foot Touching
Ground to Shot Leaving Hand)

Figure 4  Flight Phase (Starting from Left Foot Leaving Ground to
Right Foot Touching Ground)
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Table    Parameters of Zhang Jun's Transitional Time and the
Total Time

Figure 7  Vertical View of Human Body
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