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Abstract 

The present study aimed to describe the changing pattern of the running velocity and kinetics, and to 

discuss the factors that determine the running velocity during the acceleration phase of the sprint 

running in elite sprinters. Five elite sprinters [100m best time: 10.23 ± 0.14 sec] (elite group) and five 

non-elite sprinters [100m best time: 11.38 ± 0.19 sec] (control group) repeated 50-m sprints from a 

crouching position on a starting block. Each sprint was recorded with 12 infrared cameras (120Hz), and 

the ground reaction force was obtained from six force platforms (600Hz). The reflective markers were 

placed on the lateral surfaces of selected joint centers. As the running velocity and the stride length 

increased throughout the distance, the stride frequency remained constant. After the 10th step, the elite 

group attained a higher running velocity and a longer stride length than the control group did. The 

changing pattern of the running velocity and the stride length was similar in both groups. In addition, 

the impulse of the ground reaction force recorded for the elite group was significantly grater than that 

for the control group, although the contact time was significantly shorter in elite group than in control 

group. The present results indicate that elite sprinters have ability to exert a force against the ground in 

short contact time to obtain higher running velocity. 
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