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Measuring joint range of motion and evaluating measured results based on depth images

WANG Wei-wei, GUO Yuan-gi, GAO Hui, LI Hao, ZHENG Tang-fen, LIN Lin, ZHANG Huai-ling
School of Information Engineering, Guangdong Medical College, Dongguan 523808, China

Abstract: Objective The somatosensory capture device Kinect of Microsoft is used to achieve a new measuring pattern for
joint angles in the paper. Methods An experimental scheme for the evaluation of Kinect data volatility and accuracy was
designed to detect the spatial distribution of measured error in the visual scope, obtaining the information of best measuring
position. Meanwhile, a contrasting test for measuring the range of motion was designed. Based on the previous work, the
modified function was obtained by polynomial fitting and transformation of function. Results The experiment showed the
best measuring position was limited in the scope of X coordinate ranging of from 0.007 7 m to 0.405 4 m and Z coordinate
ranging from 2.175 7 m to 2.580 3 m in Kinect's own coordinate system. The volatility of the measuring coordinate data was
within 0.008 m, 0.009 m and 0.015 m in X, Y, Z coordinate directions, respectively. Taking the right elbow and left shoulder
as the example, the final average deviations of measured joint angles were respectively 3.03° and 2.9°. Conclusion No

obvious differences were found between the new Kinect measurement for joint angles and the traditional one. And the

Kinect measurement can effectively eliminate subjective interferes and achieve the real-time measurement.
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Fig.9 Line graph of measured angle data of left shoulder

after step—by—step majorization
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