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Abstract

The 400-meter hurdles is a short-distance track and field event that demands both technical complexity and high physical fitness.
Enhancing performance in this event heavily relies on an athlete’s ability to optimize inter-hurdle stride frequency and stride length.
In traditional training, athletes often experience issues such as distorted movements due to excessively fast stride frequency, energy
wastage caused by overly large stride lengths, or a drop in speed in the latter part of the race due to disrupted rhythm, all of which
constrain the stability of hurdle-clearance speed and overall efficiency. This study focuses on the dynamic balance mechanism
between inter-hurdle stride frequency and stride length. By analyzing the synergistic effects of stride frequency and stride length on
hurdle-clearance speed, it reveals the influence of technical movement standardization, speed endurance distribution, and rhythm
control ability on hurdling rhythm.
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