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Measurement of the Reaching Movement of the Human

Upper Limb Using a Motion Capture System

Jian HUANG*

Abstract

This paper presents a method for measuring the spatial cognitive ability of the moving distance of the human hand by
using motion capture (MoCap). To improve the measurement accuracy of MoCap, a method involving the use of an upper
limb model is proposed in this paper. The proposed method has many advantages such as the use of a small number of
markers, and better alternatives for marker sticking positions that can reduce inaccuracies due to small muscular deformation.
To investigate the cognitive ability of the moving distance of a human hand, both horizontal and vertical hand movements are
measured using the proposed protocol for six subjects. The results demonstrate that the average moving distances obtained in
both directions become closer to the standard length compared with the results obtained in the previous study. The
experimental results also demonstrate a strong relationship between error of the hand moving distance and manipulability of
the upper limb. Moreover, the maximum velocity observed during horizontal and vertical movements are compared; and the

result implies that the gravitational force exerted on the arm evidently aftects the hand movement in the blindfolded state

during vertical movement.
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