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Influence of Basketball Shoes on Impact and Vibration of Femoral Quadriceps in Different Ways of
Landing

FU Wei-jie, LIU Yu, WEI Shu-tao, et al

(School of Kinesiology, Shanghai University of Sport, Shanghai 200438 China)

Abstract:The aim of this study is to determine the effect of basketball shoes on impact signals and the
vibration of quadriceps soft-tissue compartment as well as the interactions between the three during the two
landing ways of active landing for jump and passive landing. The article tries to seek the new sensitive indices
reflecting the changes of basketball shoes so as to explore new directions for footwear demand and design.
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Figure 1 Experiment Setup and Accelerometer Placement
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Figure 2 Shoes for Experiment: Nike Zoom Il Basketball
Shoes (Left) and Control Shoes (Right)
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Figure 3 lllustration of Two Landing Ways: Active Landing for
Jump (Left) and Passive Landing (Right)
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Figure 4 Definition of Vibration Signals and Its Frequency
after Landing
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Figure 5 GRF-Time Curves of the Different Parameters dur-
ing Passive Landing from the Height of 60cm
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Table I Angle Ranges of the Three Joints of the Lower Extremities during Landing from Different Heights
Aa joint DJ PL
K R 30/cm 45/cm 60/cm 30/cm 45/cm 60/cm
28 Wk 33.5 6.7 39.9£8.3 40.0 £6.0 27.2 7.7 37.6 £3.3 18.0 £9.4
o e 35.8+5.5 39.6+5.9 13.2+ 4.4 24.3+3.3 33.3+£5.6 45.0 +£8.9
i WRERIE 36.1+8.3 34.3+9.6 39.3+9.9 30.9%5.5 11.0%£9.6 16.2 £9.6
o e 34.7+£9.3 35.8+8.7 10.6 +9.5 32.4+7.0 38.8+7.1 14.1+6.6
i Wk 11.7+8.4 8.6 2.8 10.7 +£3.8 1.8+ 1.1 8.0£3.5 7.5+£3.3
) 9.7+4.8 10.6 + 4.8 12.5+ 7.5 6.3 +3.1 6.8+3.6 7.7+£2.0
K2 IR EER I ik g e B BRI ) 2 Ll A
Table II Time of Peak Impact during Landing from Different Heights
tF (ms) DJ PL
30/cm 45/cm 60/cm 30/ cm* 45/cm 60/cm
R BR 137.1+40.5 68.6+ 14.7 59.2 +10.9 46.5 + 10. 3 52.8 +17.2 18.9+17.9
) 121.5 + 15.6 77.5 + 30.6 53.9+10.9 26.2 +9.1 39.2+11.2 17.2 +13.1
* p <0.05, WHEAAREIER; «+x p <0.01, URIEWEHME
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Figure 6 Effect of Basketball Shoes on Peak Impact in Land-
ing from the Different Heights
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Table Il Time of Peak Loading Rate during Landing from Different Heights

tF (ms) DJ PL
30/cm 45/cm 60/cm 30/cm* 45/cm 60/cm
W BRI 54.2 £35.8 18.2 +14.0 48.9+£09.1 35.7+9.3 15.6 £ 17.2 42.0 £8.7
hf HUEE 42.0 £9.7 50.7 +4.0 48.3 £10.2 20.8 £6.9 35.3 £ 10.5 39.7+5.7

* p<0.05, FMEAAEEERERER; » p<0.01, REIEFEZFEER.
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Figure 7 Effect of Basketball Shoes on Peak Loading Rate in
Landing from the Different Heights
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Figure 9 Comparison between the Input Frequency and Vi-
bration Frequency during the Two Ways of Landing
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Figure 8 Effect of Basketball Shoes on Input Frequency in
Landing from the Different Heights
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Figure 10 Resonance Curve of the Vibration Systems of the
Different Damping Characteristics for Input Signals
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