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THE RELATION BETWEEN TRUNK SWAY AND THE MOTION OF
CENTRE OF PRESSURE DURING QUIET STANCE

YIFA JIANG, SACHIO NAGASAKI, TOSHIO MATSUOKA, YOSHINORI FURUTA and HIDENORI KIMURA

Abstract

The purpose of this study was to 1dentify the relationships between trunk sway (TS) and the
motion of center of pressure (COP) during quiet upright stance Eight young healthy subjects
(averaged 24 +6.7 years) including 3 females were recruited for this study By comparing TS with
COP, we found that TS 1s moving in phase with COP both 1n lateral and sagittal plane On the basis
of observations that the COP-TS error signal 1s very similar to the changes of friction between the
feet and floor We also found that the friction is the impetus of trunk sway obeying the Newton’s
law Then, a dynamic model between TS and COP can be 1dentified The results showed that TS and

the motion of COP are 1n accordance with a specific differential equation Supporting TS i1s v and

—H
COp 1S #, then u can be expressed as u= km

v+ hv, where H, k, h are constants, m 1s the body

mass The simulation results fitted the experimental findings very well The results suggested that
TS 1nstead of COP 1s a promising index for human standing abihity assessment.

(Jpn ] Phys Fitnes Sports Med 2003, 52 : 533~542)
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Fig 1 Diagram depicting the experimental setup

Subjects stand on the force platform with A CCD
video camera setting the ceiling The forces in x,
y and z directions and the trunk sway were re-
corded simultaneously
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time = 30min 1

R: Rest (2min) 0: Eye-open (imin) C: Eye-closed (1min)

Fig. 2. Experimental arrangement in the 30 minutes of measurement Rest (R : 2 minutes),
eye-open (O : 1 minute) and eye-closed (C : 1 minute) were repeated for 5 serials
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Fig 3 The mathematic procedure for reckoning out wvts. The recorded point 1s moving
from A to B in Atinterval during a defined recording period of 7. h represents the
height of the point.
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Fig 5 Values of vcop, Dts and s are all increased during eyes closed However, no signi-
ficant difference was seen between eye-open and eye-closed 1n ¥cop because two of
N * % %
them increased their ©cop values during eyes open ~ p<0.05, p<0.01]

4.07+0.37mm/sTH 7. &8, FIREED s, AR EE X 13,13+ 3.44mm/s TdH O, BIR KX
fEIZEAAR £ /& 225 72, Student-t HRE D#EH, 13.834+4.37mm/s TH -7z, Z ANDOWERE 1ZF
PARRIC &0 s fEIZAEIZHEIL 72 (P<0.05). AREF D veop TEDSEAIREE X W K& Do 72720 FIR
—7i, COP L, #HED veop % FH72HER, B By & BIRFF OB B AT D) - 72 (Fig. 5).

— COP,
Unit : mm N
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Fig 6 A typical changes in TS, and COP, during the 60s’recording time from one sub-
ject (eye-open) TS, tracks the COP, almost 1n phase and to be oscillating either side
of the COP,
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Fig 7 The relationship between f, and v, (COP,— h,TS,) during eyes open The figure

shows they are 1n same phase
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Fig 9 The locus of f; 1s oscillating 1n same phase with —muv,, but different with 1its

amplitude
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