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Human Body Control Factors Analysis of Parametric Human Modeling
Based on Standard Sizing Systems of Garments

LEI Qiran, LIU Qin, SHANG Xiaomei "
(College of Textile and Clothing Engineering, Soochow University , Suzhou 215021, China)

Abstract:In order to establish a parametric mannequin based on a certain garment size, combining standard of GB/T
1335.1—2008, the body data, including height, cervical height, left acromion height, waist height, perineum point
height, neck girth, bust girth, bust width, shoulder width, armhole girth, waist girth, hip girth, body weigh, of 129 young
men of type 170/88A in Jiangsu Province were selected. The SPSS statistical software was used for data analysis to find out
the relevant control factors and establish regression equations. In addition, this paper analyzed human body data with the
method of medium type intermediate, basic analysis and analytic hierarchy process ( AHP), and the size of each control
factor of the standard human body model capable of covering most of the human body size of the type was obtained. The
results showed that height, weight, chest circumference, waist circumference and shoulder width could be used as parame-
ters to deduce the size of other control factors according to the garment size classification and regression equation. The sizes
of the control factor refer to the value of medium type intermediate, and judge by combining the basic analysis method and
the analytic hierarchy process. Finally, the representative data is chosen as the control position value of the parametric
human body model.
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W, X Ae] e AR TR HIC(E LA K o] 1 i A 7R 58
PRI R, O 45 A GB/T 1335, 1—2008, )L
RBP4 BT K2 170/88A - BU Y 129 13
BYER 13 TREA B, NS 80T A1 B 53 At
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L GB/T 1335. 1—2008 R4k 4 , fifi 1 A A4k

B i 2 170/88A 5 U (1) 55 AE B AR
FRAE 170/88A 5 # 5 i, Bl 5 &/ hy 168 ~
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Pl B AL R B LR R 120 AT
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Tab.1 Descriptive statistics

"R ¥ Wi BORE oME
HE/em 169.94 1.52 172.0 168.0
M 5 R/ om 142.30 2.01 147.6 139.0
B 5/ em 104.40 2.68 110.0 100.5
Hg [/ cm 87.14 1.09  89.0  86.0
i/ cm 35.81 1.25  38.6 34.0
MH $5/cm 47.08 2.85  51.5  39.0
[ FEl/ cm 74.21 1.46  76.0 72.0
B/ em 91.60 2.59  97.0  86.0
e 55/ cm 34.97 2.02 415 30.0
R/ em 38.35 2.33  44.0  34.0
LR/ em 136.94 2.37 141.8 131.0
B/ cm 73.94 2.62  80.0  68.0
i/ kg 62.34 3.83  73.0 54.0
T HEAR S 129 4
3.2 MEXTH

i T SC IR 170/88 A SRR REAS | filc 4
BiS SIEEEN ]AN A E IR NG ¥ (P B D)
PB4 ™ dlid SPSS e it Hir i 4w RO
By R HEAT R OC 0T, 85 4% 181 188 i i 5 e ] |
B AR A TAR C b, K2 MBS SR EEZ
BIEIAT S 56 R o 3 2 AT LUE L, B 5 5 Bk
1 2 R L R v A 0. 01 AP (XU )
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Tab.2 Correlation between stature and height data

®WOER T H SMAR ARs EEE AES
Pearson . . . .
e 0.620 0.548 0.341 0.314
S 0.000 0.000 0.000 0.000
()
ANZEEL 129 129 129 129

e FERAE 0. 01 K (COUI) 1 B A%

23 AR T A | M L L S A R A Y A
KKFR, HEIATLIEM,T7E0.01 KFCRU) &
FH ARG 2 AR ] A o i | kg ] DA B L 5 R o
i B, 0T LS el g5 AR AE 0. 05 7K (L
) AH 2 Y 2 it 5 55 B FB1 LA K 45 ] 5 ], i R A
KA 5, (L2500 P RN B 58 7 R FOL3 A b 2 1
85, 80T L Sy — o A 5 B . A A T8 5 R T
i B R RIS 10 N A G [ e SR i S 4 o) 2
£, ITLLUEA 5 R T 2Bl i
3.3 [EASH
3.3.1 —swwBEagd  dE ST LR 1,
REHEAT— o I A 43 A A 42 1 B 28 AT B v 5 S0 1
S SRR B SR B 5 NS5
S EE i SR . —JoE e R
H_ =0.820H +2.973
H, =0.852H -7.829
H,_ =0.602H +2. 120
H, =0.540H - 17. 859
B =0.335W, +5.747
C, =0.162C, +23.800
Kb H R &E H, R s H R s H, R
Rl s H, N &5 B R B IR W, Sl 55 € Ry i
Fil; C, il
3.3.2 —awmBagd s A LU
REHEAT Z 0 I A 43 A 0 4 1 28 2 A R AR 161 5 0 L
T AR PR AT 5 A o i M L A ST o Il 0E Oy R R
CIESTENDiS= N DA e vy W Cl )= iy

B T3 Ay B o AR e v R AR T R A A
AR J5 A8, PSR H SPSS GE it A rh i A
EVEFESii RGN oy v VA - 1 s G| E P2 w)

C, =0.605B +0. 103W -20. 795
{ch =0.305C, +0. 384W +45. 045 (3)
K C, N B A ML W oA & C, A
Fil; C, AHEFE
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Tab.3 Correlation between body weight, chest circumference , waist circumference and each circumference data

%OR moH o BB 5 g 5 AR B &

Pearson A X 1 0.157 -0.087 0.043 0.244™ 0.612"

AR T i 2 CuLm ) 0.076 0.330 0.608 0.005 0.000
O34 129 129 129 129 129

Pearson AH X1 0.129 -0.014 0.180° 0.327* 0.104

Jg 6l 5 3 (W) 0.146 0.879 0.042 0.000 0.242
M 129 129 129 129 129

Pearson Af X 1 0.19° 0.156 0.031 0.170 0.318™

Bl 3 ) 0.031 0.078 0.731 0.55 0.000
=4 129 129 129 129 129

TE:# = FRIRTE 0,01 ZKF- (XU F ARG s + FIRTE 0. 05 A (RUI) EARSG

4 FREANEREESRTH#E

4.1 SEREEFHE

TEAN 2245 ) B2 3 B o 4 O A o o) 2 3 o
AR DR, X SR RE S B 35 170/88A 57
A RS o N AR , s/ AR A 3ot R v (R S 00
o7 B T A&

75 GB/T 1335. 1—2008 1, 44~ 2 I #5A45 v [i]
TRBUE , 578 2 3 A4S A 0 Hp il 4 g w1 34
MR 38 T B 155 DR a5 750 v i) 4 {5 T DA A Ay
SENPRARE S % 8 R S 50 A ) AR (e v Bt
A REAR L 22 R L PN R R O A, A By R
5 AT 507
4.2 EBEXJERBANERELE

FEARII T VR SR 48 SR I AR B g 1 T ik it
SR A L 2 A S BB v ORI, 4T
Ji BRI, 4 il N AR P A ) B AU

FEARSHTL TR B2 1T, DRI E A 8 AR
B3 MRS A 40 AT, 19 U A i 45 i 22 R 5
{Ho ATFREARFE 228 5 N G s R0 i A6, T AR
FHEEAS Wi i AT 0 #r o

4.3 BROWTERENMERNELE
JER I3 Wik (AHP) J& S a2 K L2 Bk
PR AT 20 20 70 ARARAIIER (Y o 2K
ATk R EYERE ARG G ITE, Bl R A
(0 bR HE ST 2 BT 58, 4 52 2% IRV 03 il O — &R B
W, ARl £ 3 RRIRZ R JZR
T B SR AR iR DR R 24k DR SR T AL ) A 2K REL 4 R
FUWE RRIAAR [ R 4 Ry F AR 2
W2 M7 58 )2, J2 YR 2 [ A S 40 W R G 3 e ) 1
R ER VLY IS tEe i REp il iv] Oy
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P 1 Ol B R IR R AR . R 4 DTSR
JERERERNGE BARZRTE 1 A TR, A
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FEl 55 TRUAR ME v B v L T L0 V7 1) 5% 28 384
H T RZNE T D2 LA A vk b (B AR
SR TR, 1) PR 32k 1wl ash Dok 1T 45 1) . SO i
H GB/T 1335. 1—2008 1 170/88A 5 A 1y 55 ¥4 A
PR 217 20 BT, 170/88A 5 TR IR AT & B i A
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Fig.1 Hierarchical analysis model for control factors selection
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Tab.4 Size of each control factor of the scheme layer cm
E I 5 B S HE v i i H SUB 58 i B H
D, 168 141 102 86 34 45 72 90
D, 169 142 103 87 35 46 73 91
D, 170 143 104 88 36 47 74 92
D, 171 144 105 89 37 48 75 93
D 172 145 106 38 49 76 94

x5 BSBERINEHERNEE

Tab.5 Grading of the control factors in size system

S FEEHEER R/ em
MBI S om B T = 4.0
L v 3.0
214 it [ 4 180 4 em B 201 [ 0.8
BJETE 1.0
N RGN 4 om B T 3.6

FRAEJZ R R R LR H E AR AR, A]
TSR] R W R o o BRAEL S 20 B LAl b Xk B
= By JEE B, MBEE B, B E ZAESEAT L, T LA

P B—A BURIBIRR A IR IE 36 5 5 B RS L
AP R R 22, AT LS C—B iFIWTHERE . %6
AHENJZ 5 H bR 2 0 W R B e — SRR g =
Yo HTk B A5 Bk A T4 20 TR [ B A X
B X LT B A R A 2 R IR BT AR
T A AR A 81 58 4 — Bk, i L0 He gk A7
—HUERER . CR OV —EMER R ir, 24 CRE/N T
0. 1, N FIWTAE P AT R 352 i — e, k6
AT, N 5 E bR R A T T — B
K

x6 HENESBHREHFIMERER—ERE
Tab.6 Judgment matrix and consistency test of criterion layer and target layer
WOk B,/B,/B,—A C,/C,/C,—B, C,/C;/Ci—B, C,/Cy/Cy—B,
1 3 5 1 4/5 3/5 1 5 4
1 10/9
HH 73 1 2 5/4 1 3/4 /5 1 4/5 [9/10 | ]
/5 172 1 5/3 473 1 174 5/4 1
CR 0.033 0.020 0.015 0
SRR T, BARE R — R S W
_ . R 2 Wp,
H bR Z 572N 129 ZHFEA b Pkt 7 5 0 Fil i R i 45 W,.zf-1+ d (4)
n+a,

IR T SRR ERZEERES T R)2
Js T 2R R 22 A A 46 o 1 A 0 W7 6 I Ay 7
VA, BHEP AU S 45 2 HE B A 3 I 451
e AR, HTA 129 AR, BENES B
JEFNRTRE B AR ], % T R — A4 i B 28, R e
R A 7 2 2 3] e D02 %) 0 R

R, SCH R A B HE P A B U A
RAHERIGE 57 RAEME RN T RIERE R 1,18 H
HABEN a,,a,,a5,a, a5, W ESRETFE AL H

W, AT RIZ B W), A HEAR T SR IZ AL
H s n AR ROTHE 5 7 RAEAAH R AR LR 5 o,
RGN SHE S T AR REA R

VABARE 9], 575 %8 D, SiFIME 34 cm AAERIRE
AT 10 A4, Bl @, =105 5 FrA 5 RIS AHSE
FEABCA 524>, Ml n =52, 75 %8 D, EALTE 75 2 BR
PARIREASELE N 62 4> £ 7 AR B R IT £)Z
S

RT BENERARERNE

Tab.7 Total weight of scheme layer of control factors

R LEIFLE BAEFETE R /em
B 0.385 0.319 0.362 0.380 0.337 D, 172
S R 0.411 0. 498 0. 361 0. 338 0.211 D, 142
IS B 25 0.394 0.478 0. 540 0.563 0. 440 D, 105
ey ] 0. 624 0. 649 0. 491 0.276 0. 052 D, 87
i Fl 0.270 0. 390 0. 497 0.393 0. 208 D, 36
5 0. 302 0. 407 0. 431 0.376 0. 492 D, 47
i ] 0. 341 0. 395 0. 549 0. 498 0.318 D, 74
T ] 0. 350 0. 401 0. 457 0. 305 0.236 D, 92
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&8 g 3 Pk AT AR B 1 L . 3R
8 a1 He 2R A 13 A il B R, th TR
FH 170/88A BUREAS, BT LA B 755 | M FB] A0 2 6l R ~) 7™
4 B e ) AR, LA B AR i AN [R) O vk 1 B A
SER KB R BUEIM A S, SR Rk TE S %
GB/T 1335. 1—2008 25 H} 1 2018, A 78 B K An
T B R BE A 45 s R RS BT ik RO T [ Kb
e, BONE B Zbn e i ZE R A B

F8 IWMAEBELE

Tab.8 Comparison of three methods

w xSy %if\?ﬁ AU
w0 T s e

W
B /cm 170.0 170.0 170.0 168 172 170.0
TiMEE/cm  145.0 142.3 142.0 141 142 142.0
ZEJR &/ cm 136.9 137.0 137 137.0
EEE/cm 102.5 104.4 104.5 105 105 104.0
M E/ em 87.1 87.0 87 87.0
FiEl/ em 36.8 35.8 36.0 36 36 36.0
BB TE/cm 47.0 47.5 49 47.5
Mgl em 88.0 87.1 8&7.0 87 87 88.0
]/ ecm 74.0 74.2 74.0 74 74 74.0
BEEl/ cm 90.0 91.6 091.5 92 92 91.0
FEIREE/ cm 38.3 38.2 40 38.5
T8 TE/ cm 35.0 35.0 35 35.0
ﬁi}ﬂi‘ﬁ/kg 62.3 62.0 60 62.0

5 45 iF

SCHE S 129 {37 170/88 A {ATE 14 5 T 4F A A
BARIEAT 0T A LU S5 8

1) 25 18 75 {8 4 57 S50 NIRRT, 3 I B
FikErR ZE R P R S R TE
Bl L T B VB L B S A BT i 13 AN

2) % Bk 13 AR HATESE 0T, 57 —JT
[l =R RN — e [l I B (75 S 500k AR 52
FEPEHIAS H AT DL B AR BT L TE e R
FEIAR I .

3) X ANAREAE , SR A5 B e ] 44 AL A 43
kit A0 25 38, Fiis 2 R B ik o i 2404k
DAY PR RS 18 R 6 K 91 LA AR 25 2 119
WEHE, 454 FiR 3 MMk, MiE 7 170/
88A S AU bR IE AR BT,
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