H85% 6 BeoK F R Vol.8  No.6
2023 £ 12 A Journal of Clothing Research Dec. 2023

THEERNSFEXHEABEREESHES S F 5

B A, Fax', xgd', Exg, & A7, gihEz?
(1. #FL 3 T A% M SF, 40 A 31001852 I B T A¥ I AME TEFERFRF R,
AL AL 310018)

W EATAFTFXEILEBEAAZAAN, BT A PBE A EIAFE S FFLEIL 5T
AWk, A HEARRRKEIN209 4 FHF oM B A SR IR AESL B E  F %R
BANY B 3 A BA BB AAMARE R R Z R AT Y 3R Ra sl 56 4 AR R
F RS FHRITZHETINGHEAREGRESENS £, HEHSELERMEIETH S0 Fisher
FIRVBEAR | AR PRI E A 96.23% ;£ HHF B I AT, & AR KRR A M b 3K A (34.9%)
Foi& A (22.5% ), F3Ir T A Bk, H 6.7% , HAFRLER T A HE R RE ikt R
BAFE

KW LB AESEG =% AR E LB 4 45 ] K 94T ; Fisher #] 7

RESES TS 941.17;TS 941.717.9 CEFERG: A XE4HS 2096 —1928(2023)06 — 0495 —07

Research on Subdivision and Discrimination of Breast Morphology in
Young Women Based on Angle Indicators
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Abstract: To effectively discriminate the breast morphology in young women, a method of subdividing breast morphology in
young women based on cross-sectional angle indicators was proposed. A 3D human scanner was used to obtain point cloud
data of 209 young women$ breasts, extracting three angle parameters and other related parameters that characterize breast
height, fullness, and expansion. The principal component analysis was used to reduce the dimension, and four characte-
ristic factors affecting the breast shape were obtained. The mixed F statistics was used to determine that the five categories
of breast shape clustering were the best. According to the classification results, a Fisher discriminative model for breast
shape was constructed, and the overall discriminant accuracy was 96.23% . Among young women's breasts, the larger
proportion is 34.9% for the plump and straight type, and 22.5% for the moderate type, with the smallest proportion being
the flat outward expansion type, which is 6.7% . The research results can provide reference for the design of young womens
underwear and other products.
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Tab.1 Specific definitions of feature points, lines, and faces of breast
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Fig.1 Breast feature points and sectional angle diagram
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Tab.4 Factor loading matrix
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Fig.3 Breast classification verification
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Fig.4 Relationship between the horizontal and vertical angels and three-dimensional shape of various breasts
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Tab.6 Evaluation criteria for various indicators of breast

B

PEIIHRIE 14y 25 379% 45 55
FL R/ Flpdkeud /A  FEBoREsN  FLUERRERN  FEROMES I RNE T
FLERWEE SRR FLE I ARECF FUAREEE T LB Lo R R
L MR FLE TERNRE I TEENE FLEESET LA T FLEHEK
FLEXFRE  EAFEERRK,  AAFEESERK EAAGAZS, LOIEERBUN EAFLEEEARXR
AXIFR (EIEF 5
FUBMERE I AE R FLE A E B FLEOL B FLE A E R FLE LA
ol i AR R, P52 e Bprpak Ty

P ESRIE IR T, o134 RIS TUHRIRG 0 B8 T 3.5 73055 KA
MR T aTLIE L RGN FLG BHEEE R R/ R TR S0 B S AR T 3 4.
T“ S8 S ERTE 3 7 LA T 2 KILE A 1R bR Li Lo 4 L msR e e o iem, ILE S
T AE3 7P A L3 KRG M ERERMMET 3 RHAREE,



%6

AR, AT AEBRGETFLEILEHEma 5 75 - 501 -

®7T EWTEMESER

Tab.7 Subjective evaluation and scoring results
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=

3 & iE

D)4 T — ol A A 00 i 5 7L 2 L 7L
Bifh T ELD M i 0 S 5L D S S8, IR A
A S BN AELMEFL LI T 7320075

2) 38 i A o3 A 3 UCRE 8 R AE T AR 2 PR L s
AR 4 ADRAE N, 65 B T ST
FESLIN T R AW N 1, ARG S KILHES
FREMAR R a8 5 FEFL RS A A 1Y
L LRI ok, RELD fdRsN, 9 AN
2 MmN, AR SO 53 RO IE R4 2
oA NER 2, i B HOJC AN T LA, i
HER L 55 S @ S HHAN B, T L5 A ok, 2
A NBU D o X 45 T s B A EAT B 25 56 WL
i, 13 4 K7L B SR B AR IR

3) FETFRE GBI A AR PR 9 FL I A 0 e 4
B, Fisher 53] bR B0 J5E 52 364 A 55 357 14 96 1F
BEABEAT ), A5 2 AR AR B0 ) B 5 O 96.23%
AT H AR LR PR SR A R 5B

SE LK

[ 1] BRISBINE B R, STEELE J R, PHILLIPS E J, et al.
Breast and torso characteristics of female contact football
players: implications for the design of sports bras and
breast protection [ J ]. Ergonomics, 2020, 63 (7):
850-863.

[ 2] 5KiR. JAFRi 6 PS5 5 [ EB/OL]. (2014-
01-29) [ 2022-12-15]. https;//fashion. ifeng. com/news/
detail_2014_01,29/33473290_0. shtml.

[ 3] ZHANG S C, YICK K L, YIP J, et al. An understanding
of bra design features to improve bra fit and design for
older Chinese women [ J]. Textile Research Journal,
2021, 91(3/4) : 406-420.

[4]SHIYY, SHEN H, TAYLOR L W, et al. The impact of
age and body mass index on a bra sizing system formed by
anthropometric measurements of Sichuan Chinese females
[J]. Ergonomics, 2020, 63(11) . 1434-1441.

[ 5] MALBON C,KNOCK C,CRITCHLEY R,et al. The effect
of breast size and bra type on comfort for UK female police

officers wearing body armour[ J]. Applied Ergonomics,

2020, 84 103012.

[ 6 ] PECHTER E A. An improved technique for determining
bra size with applicability to breast surgery[ J]. Plastic
and Reconstructive Surgery, 2008, 121(5) : 348e-350e.

[7] ZHENG R, YU W, FAN J. Development of a new
Chinese bra sizing system based on breast anthropometric
measurements [ J ]. International Journal of Industrial
Ergonomics, 2007, 37(8) : 697-705.

[8] WANG L Q, CUI X Y, XUE J Q, et al. Breast-shape
classification and implant construction method for
unilateral breast reconstruction[ J]. IEEE Access, 2019,
7: 157506-157512.

[9] LIU Y, WANG J P, ISTOOK C L. Study of optimum

parameters for Chinese female underwire bra size system

by 3D virtual anthropometric measurement [ J ]. The

Journal of the Textile Institute, 2017, 108(6) . 877-882.

XU, EEE BTG MENILEEESEII]. 2

45, 2017, 54(8) :31-37.

LIU Yu, WANG Jianping. Research on breast shape

[10

[

classification based on breast angle[ J]. Journal of Silk,
2017, 54(8) :31-37. (in Chinese)

[11] PEI J, FAN J T, ASHDOWN S P. A novel method to
assess breast shape and breast asymmetry [ J ]. The
Journal of the Textile Institute, 2019, 110 (8 ):
1229-1240.

[12] ZHANG B B,SUN Y, ZHONG Z J,et al . Breast shape
classification and discrimination driven by local features-
focusing on Chinese women in their 20s[J]. International
Journal of Industrial Ergonomics, 2022, 90. 103304.

[13] 2E AL TRCAR T AR SR 512 JE L AR 5L
P — 3R . GB/T 22187—2008 [ S]. b3t E %
Bt A, 2008.

[14] BPPEE, KR, 2 THAER A SEMLIMFLS B S S HL

PER[J]. IR2E244,2023,8(3) :211-216.
ZHONG Zejun, GU Bingfei. Breast morphological parame-
ters extraction based on automatic position of feature points
[J]. Journal of Clothing Research,2023,8(3) :211-216.
(in Chinese)

[15] Thi. 35T J 3 45 iF 2 B A A 1 1 SO R Al AT 52
[D]. B : WTFT R, 2018,

[16] s, sRMksC. T ml e Ao i Je LR ke R
TREREFE L] AL S B0 TR, 2021, 49(2):
402-407.
7ZHI Hanxu, ZHANG Shengwen. Research on fixture case
retrieval method based on vector angle cosine algorithm
[J]. Computer and Digital Engineering, 2021, 49(2):
402-407. (in Chinese)

[17] 2 E MR RUE T AR Z 52 25, I PR 8 1) B 47
55771 : GB/T 16160—2008 [ S]. b5t - [ 545 v th it
#1,2008.

[18] TADESSE M G, CHEN Y, WANG L C, et al. Tactile
comfort prediction of functional fabrics from instrumental
data using intelligence systems[ J]. Fibers and Polymers,

2019, 20(1) : 199-209. (AL TR E4k)



