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Computer-aided Cephalogram proves beneficial to postural control research
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Abstract

Research on postural sways has been performed for many years and the Cephalogram method is regarded
as a conventional technique in this field. As the Cephalogram traces a subject's head movement with a brush
pen, operations are usually complicated and its application is limited. This restriction of the recording
method of the Cephalogram has lead to its diminishment in recent research. A modern alternative to the
conventional Cephalogram is analysis of the center of pressure (COP) by placing a force plate under the foot
of a subject. However, in some specific movements, COP cannot represent the movement features of other
parts of the body. As a method for directly recording the maintenance process of the body's standing posture
by sketching movement trails of the head, the Cephalogram is still a vital method. In order to improve the
conventional Cephalogram method, a computer-aided Cephalogram (CAC) based on image analysis is
proposed in this paper. To demonstrate and test this CAC method, two experiments are carried out. One is
analysis on stance movements: that of leaning forward from the waist and that of leaning forward from the
ankle. The other analyses the postural sway in an archer's shooting moments. The results show that the
CAC method can result in improvement in precision; moreover, it can discover movement features different

from COP analysis. The CAC method is well suited for standing posture movement analysis and is beneficial
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in studies focusing on the function of the stability of posture.
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Table 1 Cross correlation coefficients and phase
differences. MC: maximum value of cross
correlation coefficient, LT: lag time.

Movement 1 Movement 2
(Mean=SD) (Mean=SD)

Subject 1 | MC -0.592+0.058 0.737+0.080

(Male) LT (sec) 1.785x0.224 -0.196+0.023

Subject2 | MC -0.812+0.104 0.825+0.085

(Female) | LT (sec) 0.331+0.295 -0.014+0.001
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Fig.2 The maximum range of the A/P sways from
movement 1 (Leaning forward from the waist)
and movement 2 (Leaning forward form the
ankle) in subject 1 of the Experiment 1. Values
are meant SD. *** p<0.001.
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Fig.3 Comparison between the sways of head and
COP at the archer's full drawing in experiment
2. The subject is requested to lean forward 3
times from the original standing position. In
Fig.3a, the location of the head and COP of
A/P position during the movement of leaning
forward from the waist (movement 1) is
illustrated. Here, MC=-0.898; LT=0.183s. In
Fig.3b, the location of the head and COP of
A/P position during the movement of leaning
forward from the ankle (movement 2) is
illustrated. Here, MC=0.946; LT=-0.020s.
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Table 2 Comparison of statistics between the sways
of head and COP at the archer's full drawing

in experiment 2.

Head
Speed <
RMS
Po~05

CoP
Speed
RMS
Po~05

Table 3 Comparing of statistics between the M/L and
A/P sways of the head and COP at the

archer's full drawing in experiment 2.

COP

Head

A/P
Speed
RMS
Po-o5

M/L
Speed
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Speed
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