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A User Walking-Speed Tracking Treadmill Control System
Using Vision-Based Torso Depth Estimation
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Abstract This paper presents a treadmill tracking control system designed to automatically adjust the belt speed,

ensuring the user remains safely in the center of the treadmill regardless of their walking speed. By utilizing

vision-based torso depth estimation, the system accurately estimates the user's position and absolute walking

speed in real-time. This estimated speed is implemented as a feedforward input alongside a PID position
controller to provide smooth and proactive belt control. Experimental results demonstrate that the proposed
control strategy accurately tracks the user's varying walking speeds and stably maintains their position near the

target center.
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User Walking Speed vs Belt Speed Tracking Comparison
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User Real-Time Position vs Target Position (1500 mm)
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