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Abstrack

With the growing demand for sports health monitoring, traditional treadmills rely on preset speeds to drive users in passive motion,
which is difficult to adapt to the real movement rhythm of the human body. This paper proposes a running speed sensing method for
treadmills based on LiDAR (Light Detection and Ranging), which realizes an active adaptive motion mode by capturing the dynamic
foot movements in real time and using the foot speed to control the operation of the treadmill belt. A multi-step smoothing statistical
strategy is introduced to optimize the speed calculation model for the problem of single-step speed fluctuation. Experimental results
show that this method can accurately respond to changes in human movement speed, effectively improving exercise comfort and
immersion, especially for virtual reality (VR) sports experience devices. It provides an innovative solution for intelligent fitness
scenarios.
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