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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 50° 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 3 Single Supporting Phase (Starting from Right Foot Leaving

e Ground to Left Foot Leaving Ground)
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Figure 1 Camera Positions
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Figure 5 Transitional Phase (Starting from Right Foot Touching
Ground to Left Foot Touching Ground)
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Figure 2 Double Supporting Phase (Starting from Turning to Right
Foot Leaving Ground)
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Figure 6 Final Exertion Phase (Starting from Left Foot Touching
Ground to Shot Leaving Hand)
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Table I Kinematic Parameter Comparison between the Angle Variations at the Main Points of Zhang Jun's Transitional Phase
RSt /m JREEICSH VsV =] B Vaskii/ B Fi i T A A

17.58 48.60 £8.60 96.12 +7.64 92.44 £7.23 126.22 +£5.00 138.21 £3.53 81.73 £9.17 129.10 +4.57
17. 86 40.22 £12.59 88.68+5.96 92.86 +5.43 130.06 +4.89 132.83 £2.98 85.17 + 15.33 127.57 =5.62
17.87 54.42 £4.10  96.79 £4.33 92.42 +£5.42 131.21 £3.57 138.97 £4.45 89.47 +5.35 128.16 +4.18
18. 14 42.10 £13.40 74.00+3.53 92.00 =£5.14 134.98 £6.47 134.18 £4.65 87.90 £11.47 126.80 =6.00
18.33 49.85 £7.27 92.12+3.88 96.30 £3.81 129.57 £4.76 139.90 £4.42 82.23 £11.20 126.18 +2.50
18. 37 43.18 £ 11.12 82.18+4.93 90.60 +5.00 134.30+6.00 135.70 =5.85 85.74+ 13.27 127.23 +2.24
18.73 45.89 +6.10  82.86 +10.24 93.57 +5.94 133.77 +£6.48 138.11 +1.64 92.75+ 12.65 126.75 +6.00
18.76 57.20£3.60 94.25%£5.49 92.61 £4.00 136.56 £3.60 141.23 +2.51 89.27 £7.33 127.55 +4.58
19. 08 56.52£4.68 93.78 £6.62 92.55 *x5.64 130.37 £5.35 142.63 £1.88 85.88 £8.56 131.69 =5.37
19. 12 54.34+9.51 75.67 £6.41 92.47 £5.00 135.91 +6.44 136.97 £3.01 89.12 +10.10 127.03 £8.27
19. 17 52.20 £15.25 88.00+7.60 91.62+6.67 135.72+6.10 142.75+5.2 91.69+9.88 134.84 +8.31
19.18 52.71£6.76  86.22£8.49 92.90%£5.94 136.67 £7.43 140.03 £2.98 78.42+9.16 123.62 +7.37
19.74 59.67 £8.37 78.81 %£5.47 92.69%£4.09 134.21 £5.78 137.35 +3.23 85.07 +12.00 128.84 +4.19
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Figure 7 Vertical View of Human Body
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Table II  Parameters of Zhang Jun's Transitional Time and the

Total Time
F& /m IR /s S /s
17.58 0.16 2.09
17. 86 0.16 1.86
17. 87 0.17 1. 86
18. 14 0.14 1. 86
18.33 0.14 1.86
18.37 0.12 1.86
18.73 0.14 1.77
18.76 0.14 2.00
19. 08 0.12 1.90
19.12 0.14 1.84
19. 17 0.12 1.82
19. 18 0.13 1. 84
19.74 0.12 1.84
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