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A comparison of the dynamic characteristics of in situ arms-swinging vertical 
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Abstract: By using a 3D force measurement platform (Kistler) and an infrared light sport automatic capture system 

(Qualisys-MCU500), the authors run arms-swinging vertical jumping and head-held vertical jumping tests respec-

tively on 9 layers in the men’s volleyball team of Beijing Sport University, and revealed the following findings: the 

maximum force measured in the process of arms-swinging vertical jumping and stretching was greater than the 

maximum force measured in the process of head-held vertical jumping, but the gradient of stretching force in the 

second half period did not increase significantly as a result of the extension of the second half period of stretching; 

the maximum ground impact force at landing was irrelevant to vertical jumping height; the impulse of 

arms-swinging vertical jumping was greater than the impulse of head-held vertical jumping, but from the research 

results it was found that there was no significant correlation between vertical jumping height and impulse. 
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x s

n/ ( )

9 1.14±0.14 0.32±0.03(0.25 0.08) 0.82±0.12

9 0.96±0.16 0.31±0.02(0.22 0.09) 0.67±0.14

P  0.015 0.038(0.028 0.05*) 0.038
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x N/s

n/ /

9 35 300.32±3 726.35 5 972.29±598.39 7 918.52±1 105.42 

9 33 501.32±6 397.11 6 967.65±532.79 9 715.46±1 111.51 

P  0.594 0.008 0.011 
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x N·s 

n/

9 337.53±30.31 97.49±21.16 240.04±19.53

9 375.36±31.07 107.54±21.24 267.82±21.02

P  0.008 0.214 0.008 

x

n/

9 0.390±0.220 0.11±0.02 0.28±0.02 

9 0.433±0.028 0.12±0.03 0.31±0.01 

P  0.008 0.173 0.008 
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