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Employ Virtual Reality Technigue to Quantify Motor Control Estimation

C. Pei, T-L. Sun, C-H. Huang, W-M. Chi

Abstract

The aim of this study was to assess a subject’s motor control ability by means of a virtual reality
technique. This technique was used to establish a digital human model (DHM) and posture models. A
motion capture (MoCap) system recorded the action of the participant in real-time, enabling the
interaction between human posture model and DHM in this virtual environment to be observed. The
study also used a standard deviation statistic to analyse lateral-medial (X) and anterior-posterior ()
directions, and the length of trajectory to quantified trajectory displacement of center of mass (COM)
during single leg standing actions. Participants were divided into two age-groups: seven "young" (average
age of 24) and ten "senior" (average age of 65). This study used two dimensions and two moving speeds
of the posture model to yield four assessment parameters. The posture model was designed with wider
width to help keep the DHM within the model during the MoCap experiment. However, with a narrower
width of posture model dimension, the resulting DHM would more closely correspond to the human
posture model. Two moving speeds, one and five seconds, will be applied to the posture model's moving
3 meters to the DHM in the virtual reality environment. The stability of one leg standing was estimated
and studied based on these two age groups and the four assessment parameters. This study produced the
following three results: (1) Under both conditions where the widths of the posture model’s dimension
were either wider or narrower, the two moving speeds of the posture model significantly affected the
standard deviation of COM trajectory displacement on x-direction in the "young™ group. In addition, the
two moving speeds significantly affected both the standard deviation of COM trajectory displacement
along the y-direction and the length of trajectory for the "young" group. (2) The two moving speeds of
the posture model significantly affected the standard deviation of COM trajectory displacement along the
x-direction for the "senior" group only under the condition of wider width of the posture model. However,
the two moving speeds had no effect on the standard deviation of COM trajectory displacement along the
y-direction and length of trajectory for the "senior" group, under neither the wider nor the narrower width.
(3) Irrespective of the moving speeds of the posture model, the two widths of the posture model did not
significantly change the standard deviation of COM trajectory displacement along either the x- or
y-directions in either the "young" or "senior" groups.

Keywords: Virtual reality technique, Motor control, Center of mass (COM).
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