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Abstract 3D body scan data are used widely in various fields to make products and living spaces for superior human
body fitness. Based on the 3D measurements of human bodies for teens in Size Korea 2013, this research provides
a way of finding the representative body sizes and 3D body scan data. First, a multi-dimensional vector space
consisting of many measurement items was projected onto a 2D vector space with circumference and length
components via factor analysis. The representative body sizes and 3D scan data close to these values were obtained
via the Mahalanobis distance in 2D space. Considering the adolescent growth pattern shown on this 2D space, males
were divided into 4 age groups and females were divided into 3 age groups. Using the eigenbodies corresponding
to the column vectors of the component score coefficient matrix, the representative body sizes of 13 measurement
items (male) and 14 measurement items (female) for each age group were calculated. The representative body sizes
and 3D scan data are very useful for modeling representative 3D human figures.
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Table 1. The number of people measured

Gender Male Female Total
Age
13 100 101 201
14 107 106 213
15 113 105 218
16 152 137 289
17 182 151 333
18 110 100 210
Total 764 700 1,464
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1] Spec. Eigenbody 1 Eigenbody 2
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2 Md 4055 4037
M5 891.9 876.5
e M6 851.1 832.8
T 7 3 M7 740.0 7175
Compenss M8 768.2 7422
Fig. 1. A scree plot for adolescent males M9 916.7 902.6
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Table 3. Representative body sizes of age groups for

adolescent males (unit: mm)

Spec. 13 Yr 14 Yr 15 Yr 16~18 Yr

Ml 1623.7 1656.8 1695.2 1732.5

M2 1364.3 1395.9 1432.9 1468.9

M3 747.4 763.9 781.4 797.4

M4 379.1 386.7 397.6 409.8

M5 805.9 826.9 860.2 899.3

M6 767.9 786.9 818.2 855.8

M7 666.5 680.6 706.8 739.7

M8 684.5 700.5 730.2 767.6

M9 838.0 857.3 887.7 923.5

M10 365.6 375.6 391.5 410.1

Mil1 408.6 417.5 429.0 441.2

Mi2 539.9 552.6 567.6 582.5

M13 355.8 366.4 380.0 394.1
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Fig. 3. A scree plot for adolescent females
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Fig. 4. A 2-D scatter plot for adolescent females
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Table 4. Sizes of eigenbodies for adolescent females

(unit: mm)
Spec. Eigenbody 1 Eigenbody 2
Wi 1592.7 1606.9
w2 1343.2 1356.4
W3 723.1 735.6
W4 3779 3775
W5 828.0 819.1
w6 828.4 815.2
w7 721.9 712.6
W8 674.5 663.7
w9 745.5 733.1
W10 911.1 904.0
W11 363.1 359.6
Wwi2 385.2 386.6
W13 542.4 548.0
W14 361.0 363.0
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Table 5. Representative body sizes of age groups for

adolescent females (unit: mm)
Spec. 13 Yr 14 Yr 15~18 Yr
Wi 1554.8 1582.4 1601.5
w2 1306.6 1333.0 13514
w3 702.0 719.5 731.0
W4 365.8 3723 371.5
W5 796.5 809.5 821.9
W6 792.3 805.8 819.5
W7 691.6 703.8 715.6
w8 641.3 654.4 667.2
W9 704.9 721.3 737.1
w10 876.4 892.0 906.2
Wil 346.6 354.0 360.7
Wwi2 372.6 380.2 386.0
W13 525.0 537.2 545.8
W14 348.8 356.5 362.2
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