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Young Male Shoulder Morphology Classification Based on
Three-Dimensional Body Measurement
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Abstract: In order to improve the fit of the shoulder position of young men, 10 shoulder-related variables including front
shoulder width, left shoulder slopeand chest-to-back width ratio were obtained through three-dimensional body measure-
ment. The sample data was statistically analyzed. The results show that using variable clusteringand related index calcula-
tions on shoulder variables, the front shoulded width, left shoulder slope and chest-to-back width ratio were extracted as
typical indicators of shoulder shape. K-means clustering was performed on the samples with typical indicators respectively,
and combined themto 27 types of shoulder shapes. The analysis showed that in the case of the reflexive shoulder shape, the
influence of shoulder width on the shoulder shape was not obviousand the influence of shoulder oblique on the shoulder
shape wasmore obvious. In the straight shoulder shape and the bent shoulder shape, the influence of shoulder width and
shoulder oblique on the shoulder shape were large. When the shoulder slope is in the middle, the chest-to-back width ratio
hasmore obvious influence on the shoulder shape; when the shoulders was flat oroblique, the chest-to-back width ratio had
less obvious influence on the shoulder shape.
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Tab.1 Shoulder-related variables
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Tab.2 Basic statistics of shoulder-related variables

5 HHE WA BUES/ ARFVE HRRVE WER §isss R/ WS S R
cm cm cm (°) cm cm cm

¥ 37.347  44.873  42.189  23.282  21.808  11.327  36.551  34.897  0.958  0.941

bRl 1,909  2.144  1.764  4.317  3.901  0.847  2.764  2.514  0.081  0.028

CV {4 0.051 0.0438 0.042 0.185 0.179 0.075 0.076 0.072 0.085 0.029
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Fig.1 Cluster tree of shoulder related items
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Tab.3 Correlation index of shoulder related variables
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Tab.5 Final cluster centers and number of cases in cluster
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Tab.6 Reflexive shoulder type classification
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Tab.7 Flat shoulder type classification
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Tab.8 Bend shoulder type classification
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