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Analysis of dynamic balance by two-axes-balancemeter

Katsuo FUJIIWARA, Shoichi KOYAMA and Yasuyuki YOSHINO
(The College of Liberal Arts, Kanazawa University)
Abstract

A new two-axes-balancemeter beneath which a force plate was setted was developped from
the necessity of setting the clear target of postural control. Dynamic balances in ten male uni-
versity students aged 18 to 19 years were investigated. They were induced to stand on the tilting
table of two-axes-balancemeter with open or closed eyes and with closed stance, and required to
put back the tilting table from inclined position to horizontal position as soon as possible once
inclination commenced. An angle of inclination limit of tilting table was setted at 5 degrees and
the distance between two axes that was arranged in parallel was decreased by 0.5cm from 3.0cm
to 1.0cm. Trial time was 70 seconds and data for 10-70 seconds were analysed. Analysis items
were the number and time that the tilting table contacted with the force plate and the mean
speed of the fluctuation of the center of foot pressure (CFP) picked up by the force plate. The
results were summarized as follows: A

1) For all subjects, it is only in 1.0cm axes distance that the tilting table inclined and inevita-
bly contacted with the force plate in open and closed eyes. Acorrdingly, This distance was
appropriate for investigating the righting postural control from unbalanced positions.

2) The correlation coefficients of the mean spend of the CFP fluctuation were 0.811 between
2.0cm and 1.5cm axes distance in open eyes and above 0.6 among 2.5-1.0cm axes distances in
close eyes. Accordingly, it was deemed that the reproducibility of dynamic balance measured
using the two-axes-balancemeter was relatively high.

3) The mean value of contact time was about 0.4 second in 1.0cm axes distance. This result
suggested that reaction factors were contained in the control to put back the tilting table to hori-
zontal position. Contact times in each subject distributed for about 0.05-1.5 seconds. This
result suggested that the balance was controlled anticipatively on occation and the perception of
contact of tilting table or the postural control were sometimes late.
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Figure 2 Typical records of the fluctuation of the center of foot pressure (CFP), the
inclinational angle of tilting table (Angle) and the contact signal to force
plate (Switch).
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Table 1 Number of the subjects whose tilting table didn’t contact with the force plate at
all.

distance (cm) 3.0 2.5 2.0 1.5 1.0
direction £ b f b £ b £
open eyes 6 10 5 10 5 7 5 3 0 0

closed eyes 4 5 3 3 0 1 0 0 0 0

f:forward inclination, b:backward inclination
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Figure 3 Number that the tilting table of two-axes-balancemeter contacted with the

force plate for 60 seconds.
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Figure 4 Total time of the contact of tilting table for 60 seconds.
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Figure 5 Mean time of the contact of tilting table.
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