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Kinect-based adaptive treadmill walking speed estimation method

Wan Chenhui', Yang Kaiming®, Wang Wei’,Qian Yuyang’,Zhu Yu'”

(1.School of Mechanical and Electrical Engineering, University of Electronic Science and Technology of China,
Chengdu 611731, China; 2.Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Adaptive treadmill is a research hotspot in rehabilitation medicine and ergonomics, and also an important part of virtual reality
motion input devices. In this paper, aiming at the problem that the position of the human body on the adaptive treadmill is almost
unchanged relative to ground and it is difficult to obtain the speed of the human body through simple position difference, a wide adaptive,
unmarked and non-contact walking speed estimation method is proposed. Quaternion calibration, Gaussian filtering and cubic spline
interpolation processing are performed on the position data of the human joint points collected with Kinect, the step length correction
algorithm is used to calculate the spatiotemporal gait parameters during walking. The speed of the user walking on the adaptive treadmill
is estimated based on the gait time and space parameters. The speed estimation value was compared with the actual treadmill speed set on
a fixed speed treadmill, the result verifies the effectiveness of the speed estimation algorithm. The proposed speed estimation algorithm
can be applied to the development of the control algorithms for adaptive treadmills.

Keywords : virtual reality; adaptive treadmill; human walking modeling; speed estimation; spatiotemporal gait parameter
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corresponding to the gait event
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when the fore heel is striking the ground
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of the experiment platform
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Fig.9 Comparison of the speed estimations before and

after correction
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Table 1 Comparison of the speed estimations before and

after correction (m-s™)
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Pl fhiHiE W fhiHE W

0. 800 0. 764+0. 064 0.073 0. 771+0. 062 0. 068

1. 000 0. 969+0. 063 0. 063 1. 025+0. 063 0. 067

1.200 1.101+0. 072 0. 122 1. 166+0. 081 0.087
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Table 2 The gait parameter results
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