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As a fundamental competitive event, sprinting serves as a core discipline in track and field athletics,
with its starting technique significantly influencing the final performance. This study primarily employs
motion capture technology to conduct a biomechanical analysis of sprinters' starting techniques,
quantitatively evaluating existing technical deficiencies and proposing improvement suggestions
based on biomechanical principles. By utilizing multi-dimensional motion capture technology,
kinematic characteristic parameters at various stages of the athletes' starting techniques (including the
preparatory posture phase, starting reaction phase, and take-off phase) are collected. Through the
construction of a dynamic model, this paper delves into the pathways for enhancing take—off speed
by focusing on the synergistic effects of muscles. The research indicates that altering the angle of
the starting device, readjusting the body's center of gravity, and modifying the sequence of leg force
application in the starting device can effectively accelerate the speed during the take-off phase and
improve acceleration effects. This provides valuable references and clear developmental directions
for scientific training and athletes' technical improvements, holding significant practical implications for
enhancing sprinting performance.

motion capture technology; sprinting starting; biomechanical optimization; athletic
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