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Classification of Lower Somatotype and Mathematical Models of
Young Women in Northeast China
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Abstract: In order to improve the fitness of pants, this paper took 18 ~25 years old young women in Northeast China as the
study objects. The body sizes of 677 samples were measured by VITUS 3-D human body scanner, and 24 lower body parts”
characteristic variables were selected for analysis. With principal component factor analysis method, three principal
components factors affecting the shape of lower body were obtained: the factor of transverse, height and crotch. Three cate-
gorical variables including waist girth, height and circumference length were selected. K-means clustering method was used
to classify the lower body shape of the young women in Northeast China into three categories: medium height fat body, tall
standard body and thin body, accounting for 16. 1% , 35.3% and 48. 6% , respectively. According to Pearson correlation
analysis, taking height and waist circumference as independent variables, the stepwise regression analysis was carried out
on 12 variables related to pants, such as waist girth, perineum height and hip girth and so on. Then the mathematical
models of various body types were established for making suitable trousers structure.
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Tab.1 Lower somatotype variables
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Tab.2 Allowable errors and standard deviations of adult

body part sizes

A A/em o/cm o/A  RERFEAE
B 1.0 6.2 6.20 148
il 1.5 5.5 3.67 52
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T 1.5 5.2 3.47 46
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Fig.1 Normal testing Q-Q chart of hip L 20.0 38.5 25.7 2.53
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110 2HE 57.2 82.5 70.3 3.94
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% TR 2.6 29.0 24.7 0.86
80 JARSK 61.5 95.9 74.3 4.32
T [EE 30.7 49.9 35.9 2.29
2 BEGE S5 30.8 50.2 38.4 2.32

Fig.2 Box diagram of hip
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Tab.4 Comparisons of lower bodys mean values between

sample and national standard cm

BAGS 8w R [ Gl
1 161.8 99.4 70.8 93.1
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Tab.6 Total variance of interpretation
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a5 it Ji 25/ % 2/ % & it i/ % 2 %
1 13.946 58.108 58.108 11.782 49.091 49.091
2 5.554 23.140 81.248 5.783 24.095 73.186
3 1.271 5.297 86. 545 3.206 13.359 86. 545
4 0. 865 2.317 90. 147
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Tab.7 Rotational component matrix cm
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I 6] 0.969 -0.010 0.073
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R 0. 864 0.070 0.353
i 0. 863 -0.028 0.290
BE 0.857 0.001 0.351
HAY 0.843 0. 100 0.314
B 5 0. 807 0.202 0.275
ZINR JiT P 0.798 0.020 0.394
s 0.779 0.106 0.381
LG 0. 501 0.180 0.325
2B -0.070 0.978 -0.091
i R v 0.081 0.970 0.030
B R v 0.082 0.970 0.031
I B 72 0.017 0.961 0.242
B 0.098 0.936 0.225
R = 0.098 0.933 0.227
JARY K 0.496 0.226 0.819
JERY 0.457 0.211 0.775
LEE 0.473 0.213 0.758
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Tab.8 Cluster classification
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Tab.9 Final cluster center cm

oA 1 %1%2?@ 3
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Fig.3 Radar map of lower body shape type
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Tab.11 Analysis of variance
oA ® X * % F Sig.
¥ Jr A % 7 F
B 5 195.460 2 18.231 624 284.974 0.000
JEEEES 2 145.106 11.821 624 181. 465 0.000
[T el 9 713.362 22.554 624 430.671 0.000
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Tab.12 Mathematical regression models of various body types
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M35 12 AT LAFE Y FE [ SR b, 5 1 2644

Pyl —Io— R SR A, T IR T 2 I R Y

=24
o

AR [T AR 1 Sy — 58— UK R 4, 1 B BT A2 B
e IR FBI A0 5 565 2RISR 3 SRR R 1] |
FEIFIER Y b R BB /Nl O O, Ui W 3 2252
BRI . (e AR bR, 3 2RI B w R B/
a0 O, BERA 32 2852 B i i 2 0, TR 52 M 5/ N A
R o AR IRAE AR, 3 SR ) Ko (] ) A

TERIRHAR R, 5 1 JEHNER 3 AR i By o] 15
BRI N —o0— R 5 B, Ul AR TR AR AR 52 B i 5
LA ) 52

3 & i&
1) BT R E S R S g X 1



%6

Roda, . ALXFFTERAE > RRAKFHENE S - 487 -

5000, R BAE T B R RVRRAE )7 i, AR AU ML IX £ i
AR5 bR L FhR RS B 25 5, R S B
ZIN B v R PR A

2) iz SPSS ¥EAT R 4T 40 Ar, 19 8] 3 A
FEMR T B PR BURFAE (9 32 543 IR, 4 9310 A A ) (R
T B P AR o AR 3 R IR U
B JERK 3 AR A8, 32 A K-means %
P BRI AT 02 BRI T B Ay
Gy R R B AR R PR AR B /IMA 3 2 K
PRHY b S 56 FE A [ H ) 4 50 R 16. 1% ,35.3%
48. 6% ;3 FARTY A SRR 22 S I 4 o

3) MRGAS AR AEFE AR (1) Pearson HS& 1 4347,
Ve B v S A AR, X 12 TSR A G A
TEFE BRI T8 A B 2387, 15 21 45 AR TR () Zi 2= [l
JSp: iU

SE Wk

[ 1] RE= A AR RITIEX LRSIl ]
F2iRH5,2018,46(4) :41-45.

ZHU Bikong, LI Yue. Contrastive study and optimization
of the female size standards[J]. Wool Textile Journal,
2018,46(4) :41-45. (in Chinese)

(2] THhas, kESims. Lo AR R o JEm i (1], EERg 4
5:4%,2016,44(12) .57-61.

DING Zhongjuan, DU Jinsong. Review of female somato-
type research [ J]. Melliand China, 2016,44 (12);57-
61. (in Chinese)

[3 ] 355, ERA T =2 NI 0075 4R RIS
R[], 9541°742,2012,33(7) :100-103.
ZHANG Xiu, WANG Hongfu. Discussion on crotch height
of young women based on 3-D body measurement [ J].
Journal of Textile Research, 2012,33 (7) :100-103. (in
Chinese)

(4] &, a/bhi, £ HELHEN S s

Frafty e[ J]. 978441, 2015,36(11) : 115-120.
XIA Yan, SHI Xiaoqiang, WANG Hongfu. Analysis on
young female s hip convex curve and trousers” back part
structure [ J ]. Journal of Textile Research, 2015, 36
(11) :115-120. (in Chinese)

(5] BANZ. fRads X5 AR PR B 73 5 RT3 R[]
252447 ,2012,33(5) . 111-115.

HUANG Canyi. Classification of figure type and size
grading of young women of Fujian Province[ J]. Journal of
Textile Research, 2012,33(5) :111-115. (in Chinese)

[ 6] skl IO MERIEARIE S LA IR T 45 0F

E[D]. BB RINGTH R ,2017.

[ 7] CHOI'Y L, NAM Y J. Classification of upper lateral body
shapes for the apparel industry [ J]. Human Factors and
Ergonomics in Manufacturing, 2010,20(5) :378-390.

[ 8] B9, ko, W], AR M X AR 2o M N SR AL F 5

LV R el CH R BE 2 i), 2012,38(3) .
297-302.
HUANG Ying, CUI Zhiying,XIA Ming. Research on lower
body shape of adult female in East China[ J]. Journal of
Donghua University ( Natural Science ), 2012,38 (3) .
297-302. (in Chinese)

[ 9] BHKAY. HeT =4 N AREHIE (Y A [] K B L e S ALF 5
[D]. b RKAEKR:,2014.

[10] WREAHE , AR, kT MM ) Lo PR A 7 S AN 5

WRBEIF [T ], AR R 224 ( AR # ) , 2010,36
(2):129-135.
CHEN Mingyan, WANG Yixin. Classification of special
female figure and trousers pattern design based on the size
of waist-abdomen-buttock[ J]. Journal of Donghua Univer-
sity ( Natural Science ), 2010, 36 (2): 129-135. (in
Chinese )

[I1] F% AR 7, 55 ARACHD X T AF 2 M R A
FHIE 55328 [T ]. 2581°#4k, 2018,39(4) :106-110.
WANG Jun, LI Xiaojiu, PAN Li, et al. Waist hip soma-
totype and classification of young women in Northeast
China[ J]. Journal of Textile Research, 2018,39(4) .
106-110. (in Chinese)

(12] R, BRIEFe. fR A 18 ~25 & plidE NI #Y i iF 52
o LT]. BRI R 441, 2016, 29(6) :57-60.
CHENG Pengpeng, CHEN Daoling. Research and analysis
of 18 ~25 years old adult body in Fujian[ J]. Journal of
Wuhan Textile University, 2016, 29 (6): 57-60. ( in
Chinese)

[13] SONG H K, ASHDOWN S P. Categorization of lower
body shapes for adult females based on multiple view

analysis [ J |. Textile Research Journal, 2011, 81 (9):

914-931.
(147 2. Geit o (M. i e 038 K2 i RA,
2012:90-94.

[15] sk3ok, 7707 REENR TAEAM]. 1 REREH
RiAt,2015 :90-106.

[16] s3Cf¥, # M. SPSS Giit sr b B (M ]. db 5. &
SFHH M, 2018.

(17] W%, 5 . Lk TR WA T I PERT 30T T]. 88
TR, 2008 ,25(2) :93-100.
GUO Yajun, YI Pingtao. Character analysis of linear
dimensionless methods[ J]. Statistical Research, 2008 ,25

(2) : 93-100. (in Chinese) HAEHE LR F)



