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A movement smoothness measuring algorithm

based on curvature estimation

Ding Weili*, Gao Xiaoyang™ , Su Yuping™ , Li Xiaoli"

( * Institute of Electrical Engineering, Yanshan University, Qinhuangdao 066004 )
( ™ Rehabilitation Medicine Center of First Hospital of Qinhuangdao, Qinhuangdao 066004 )
Abstract

The study was conducted to use movement smoothness to quantitatively evaluate stroke recovery, and consider-

ing that existing algorithms for movement smoothness measuring lack of consistency, sensitivity and robustness, a

novel measuring algorithm based on curvature estimation was presented through the analysis of rehabilitation mo-

tions’ smoothness. The key of the new algorithm is to use the covariance matrix eigenvalue root of velocity curves’

local structure to estimate the curvature, and it quantifies the movement smoothness based on the estimated curva-

ture. The smoothness measuring for the curves generated by simulating all sorts of cases in recovery, as well as that

generated by patients’ real rehabilitation training, was accomplished with the proposed algorithm, and its perform-

ance was compared with the six existing algorithms. The experimental results show that the proposed algorithm not

only has the consistency with other algorithms, but also has a satisfactory performance in sensitivity and anti-inter-

ference.

Key words: smoothness measure, jerk, recovery, curvature estimation, local structure
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