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A study on continuous measurement of the change of the spinal column

curve with the posture change
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The human posture varies by a purpose of the work. In the case of the
work that sat on a chair, the shape of the backrest greatly affects the
comfort. However, the shape of the spinal column is difficult to measure
when 1t 1s not visible directly like a person sits on a chair. Therefore, a fiber
optic curvature sensor ( shape sensor ) was used. This shape sensor applies
an optical fiber technology and can measure the transformation of the
tape-formed sensor part. The purpose of this study was to evaluate validity
of the method for measurement using the shape sensor and to measure the
shape change of the spinal column when reclining a backrest of the chair.

The geometric model of the spinal column of the standing position and
sitting position was made. As a result of having measured the shape of the
geometric model with a shape sensor, the maximum difference of the
absolute position was approximately 100 mm, but the maximum error of the
shape was approximately 25 mm. A radius of curvature was calculated
using measurement data. The radius of curvature accorded with the value
of the geometric model. Therefore, it was shown that the absolute position
included a difference, but the shape was measured definitely.

The spinal column shape of 20 study participants was measured with a
shape sensor. A soft sheath was attached to a shape sensor and was stuck on
the back of the study participant with elastic tape. The shape of the spinal
column was measured for three kinds of sitting postures. Measured value
was corrected by the value measured by the tape measure. As a result, the
shape of the spinal column that is invisible was measured and a state of the
curve was displayed definitely. Consecutive changes of the curve of the
spinal column were recorded. So it was shown that the measurement using

the shape sensor i1s high in the effectiveness.



