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Dynamic measurements and functional clothes based on the measurement
informations on the human body form
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Abstract: When designing clothes to match the movement of the human body, it is vital that the extent of
movement first be ascertained. However, existing 3D measurement systems are based on a standing posture,
making it difficult to measure in postures of motion. Over the period of three years from FY2009, the
author researched methods of measuring movement, with a view to ascertaining the movement of body
surfaces closely linked to the production of functional garments. A light and portable 3D measuring device
was introduced, experimental measurements were carried out on the human neck, and the precision of
measurement was improved, while automatic software was also developed. Experiments to measure
movement were also conducted using the plaster measurement method, and changes in the shape of body
surfaces when at rest and in motion were compared by two-dimensionally expanding the movements of the
neck and lower limbs. It also became possible to gauge the shape of the seat in the sitting posture.
Furthermore, the use of polymer sensors made it possible to measure states of motion, since different
voltages were output depending on the absolute value of sensor distortion. Large-stretch pants were
actually fitted and a measurement experiment conducted on the knee joints. This research has made it
possible to measure body surfaces in motion, and may be expected to have major application effects in the

design of sportswear and other functional clothing.
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Fig.1 CARTESIA 3D Handy Scanner Fig.2 Experimental 3D neck measurement
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Fig.3 Neck plaster measurement procedure (left: Unfolding of washi paper, right: Plastic specimen)
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Fig.6 3D cervical measurement soft
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Fig.7 Plastic specimen 7'ZAF 7R Fig.8 Fitted pants in a standing position , and
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Fig.11 High molecular polymer sensor
for measuring knee bend (left) and its
implementation on a stretchable pants
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Fig.12 Result of output voltage of knee bend (top)

and each knee’s posture (bottom)
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