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Upper body type classification of young men based on
three-dimensional body measurement

WANG Wei, LI Yanmei

( School of Textiles and Fashion, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: In order to improve the fit of young men's tops, 300 young men aged 18~25 years old in Anhui
areas were selected as the research subjects. Relevant datas on seven main upper body parts were collected by
3D body scanner, and factor analysis was performed through SPSS software, and three common factors
of horizontal factor, length factor and girth factor that affecting upper body shape characteristics were
obtained. The weight of each factor was calculated, and three characteristic indexes, namely height, waist
circumference and chest waist difference were selected. Finally, it was determined that the upper body shape of
young men was tall and thin, short, medium height and thin, and medium height and fat, accounting for 25.09%,
28.00%, 37.09%, 9.82%. The research results are helpful to understand the characteristics of human body shape
in Anhui areas, and provide feasible reference for regional garment enterprises in improving garment structure.
Key words: three-dimensional anthropometry; young man; upper body type classification; factor analysis;
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Fig. 1 Three-dimensional scanner
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Table 1 System parameters
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Fig. 2 Schematic diagram of human posture
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Table 3 Basic statistics of each measurement

35 H S/em dlem n
B 5.495 69 1.0 116
i 1.794 54 0.4 78
i 4.571 40 0.9 100
I L 6.448 02 0.9 200
2% 4.94127 0.9 119
JE 5 2.147 55 0.5 74
K 235228 0.5 88
2 HEDH

2.1 HiEmALE
S DR IE AE 2 fih 2 = 2 R R RO B A R



%1

T S BT AR R T AR L B R A 2k <65 -

P a0 R A AR 22, o []— A% A A [ 3 85
AT 3 UK A I EOT S8 (AR N & BT A
f. i SPSS F M Q-Q M AR [ R 4% 7 i K4l 1Y
E AR AT AR B, A3 A ], A 45 R A 3
e i E R, P T — Ak BRI,
B A B AR IE A 43 A TR 2 8 I L A AR e
U AR, T IE 2 0 A1 3 4 A X R G R 4 R il R
AU R 50 2 L AR e L, TR R HE bR A
A I L R B AL B, ) D RO Y A R
PE, 5B B 1 S M, 25 G BT IR HERR 254 5
T AE b B U0 e Y SR BOEE R A 275 ARk
BEAR, FEARA 5035 91.67%.

42

40

34t

3 - - - - -
32 34 36 38 40 42 44
YRR

E3 HMEIESKE Q-Q

Fig. 3 Q-Q diagram for normal test of neck circumference
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Table 4 Statistics of measurement indicators for upper body

type of young men

TiH W/ MH 'ONI:] ¥fH i
B 161.00 189.40 175.533 5.495 69
Bl 33.80 43.70 37.496 1.794 54
Jeg FEl 78.30 99.90 90.301 4.571 40
i 64.10 93.90 77.143 6.448 02
fig B2 -7.00 21.00 13.158 494127
JRIE 40.80 51.20 44.744 2.147 55
[:3S 52.70 63.80 58.365 2.35228
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Table 6 Total variance explained

WIHGRHE(E TG FIZA
%
&t TS % BRUT 22 E 4% &t TS % BRI 22 E A%
1 3.213 45.899 45.899 2.542 36.320 36.320
2 1.504 21.488 67.387 1.767 25.247 61.567
3 1.125 16.077 83.465 1.533 21.898 83.465
4 0.511 7.299 90.763
5 0.386 5.514 96.277
6 0.261 3.723 100.000
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Table 9 Variance analysis
RIH BIgE| 2 [R5 2 R AN IRZEF-IT A F Sig.

B i 248.378 27.976 8.878 0.004

2 JEEE 2558.842 15.891 161.028 0.000
fra g 1 243.620 11.975 103.848 0.000

B 359.597 23.411 15.360 0.000

3 TR 1309.481 15.435 84.840 0.000
il 2% 810.901 8.200 98.890 0.000

B 541.481 14.225 38.065 0.000

4 IR 1.004.894 11.473 87.585 0.000
W figE 2 547.114 8.082 67.696 0.000

B 499.247 10.453 47.759 0.000

5 JIEE el 736.266 12.327 59.728 0.000
P 421.081 7.715 54.583 0.000

B i 391.744 10.972 35.705 0.000

6 JEEE 689.408 7.118 96.855 0.000
a2 380.258 5.488 69.283 0.000

] 342.489 10.055 34.061 0.000

7 TRl 593.464 5.971 99.385 0.000
i 2% 322.599 5.179 62.295 0.000

B 328.091 7.537 43.529 0.000

8 JEEE 493.590 7.185 68.700 0.000
g2 273.791 5.442 50.310 0.000

B 292.217 7.168 40.765 0.000

9 JIEE el 432.066 7.248 59.609 0.000
P 243.951 5.116 47.680 0.000

B i 268.645 6.358 42251 0.000

10 JiEE 388.141 6.921 56.085 0.000
Tl 2% 221.414 4716 46.945 0.000
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Table 10 Classification results
£%  HeE/em  EE/em EZ/em RBHEEC L%
1% 180.89 81.22 12.02 69 25.09
2 169.89 76.74 13.56 77 28.00
2k 175.97 71.49 16.56 102 37.09
IV 176.34 89.02 2.31 27 9.82
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