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In order to quantitatively evaluate the development of postural control, we analyzed
the contact pressure distribution in the sitting position of infants. Eight subjects
(including one child with Down syndrome) aged 2 to 8 years were selected for this
study, and the position of the zero moment point (ZMP) on the basal supporting surface
(BSS) was analyzed using a photoelastic apparatus to determine the leg position during
knee flexion and extension.

The photoelastic apparatus was comprised of a 1,000mm x 500 mm seat platform, an
imaging system, and a loading device. Contact pressure on the loading device was
visualized as a sharply defined circular ring. The size and the distribution of the
photoelastic fringe changed according to any change in the sitting position. The
longitudinal ratio of the ZMP to the distance from the hip to the ankle foot region during
knee flexion was 33.2%, and this ratio shifted forward more than 22.3% during knee
extension. The transverse ratio of the ZMP to the distance between the left and right
direction on the seat surface during knee flexion and knee extension were 45.5% and
43.2% from the left, respectively, and when both knees were positioned on the left of
the center line on the horizontal plane, both values gradually reached 50% with age.

In the case of Down syndrome, the method for locating the ZMP on the seated plane
appeared to be different compared to that used for normal children although there was
only one subject with Down syndrome tested.

Therefore we believe that the analysis of the ZMP location will be useful for
quantitatively evaluating the neurological development in infants.

Key words: Photoelastic technique, contact pressure distribution, postural control,
sitting position, neurological development
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