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Homologous Modeling of the Shape of the Upper Body during Shoulder Joint Flexion
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Abstract The effects of scan data obtained by changing the method of and posture during measurement on the
shape of a homologous model were investigated in order to accurately ascertain the 3D shape of the human body
during flexion of the shoulder joint. The 3D shape was measured during 45° and 90° flexion of the shoulder joint
under three conditions ((1) use of a fixed scanner and with both arms raised, (2) use of a fixed scanner and with the
right arm raised, and (3) use of a handheld scanner and with the right arm raised). Homologous models were
generated from the measurements and they were compared based on their shape and measurements of interplanar
distances. Under conditions 1 and 2, there were large interplanar distances around the axilla and the front of the
body, but accuracy was high under condition 3. A handheld scanner was effective for partial measurements of the
shape of the human body.

Key words : 3D human body shape data, Homologous model, During shoulder joint flexion, Armhole shape,
Handheld scanner
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Fig. 1 Position of landmarks
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Fig. 2 Posture during measurement
(Left: flexion 45°, Right: flexion 90°)
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Fig. 3 Condition 1 Results of scanning and homology modeling
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Fig. 4 Results of scanning and homologous modeling during 45° flexion (Conditions 2 and 3)
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Fig. 5 Results of scanning and homologous modeling during 90° flexion (Conditions 2 and 3)
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Table 1 Measurements of interplanar distances
during 45° flexion

whole front back

+ - - - - -
Condition1 0.700 0.657 0.788 0.708 0.611 0.595
Condition2 0.657 0.658 0.746 0.744 0.647 0.612
Condition3  0.448 0.441 0.470 0.463 0.458 0.439
(mm)

Table 2 Measurements of interplanar distances
during 90° flexion

whole front back

+ - + - + -
Condition1  2.784 2.705 3.552 3.351 0.946 0.731
Condition2  0.697 0.734 0.781 0.836 0.617 0.592
Condition3  0.434 0.441 0.446 0.454 0.436 0.433
(mm)
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