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Estimating 2D Patterns of Natural Standing Posture from 3D Standing Posture
using 3D Human Body Shape Data
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Abstract Innon-contact 3D body measurement, measurement is performed with arms out and legs open (3D standing
posture) in order to prevent defects during imaging. In clothing design, however, patterns are created based on natural standing
postures in which arms are not out and legs are not open, so problems occur if measurements obtained in other postures are
used. In this study, the difference between natural standing postures and 3D standing postures were ascertain based on
dimensions and body shape, and 2D patterns of those body surface obtained in natural standing postures were estimated from 2D
patterns obtained in 3D standing postures. The dimensions of 2D patterns obtained in natural standing postures were estimated
using regression analysis. As a result, estimation formulas consisting of the “front sidepanel,” “front shoulder,” “front hem,”
“back sidepanel,” and “back hem” as objective variables were derived with a high level of accuracy.

Key words : 3D body shape data, Estimation formula, Natural standing posture, 3D standing posture,
Body surface development
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Fig.1
(Left: 3D standing posture, Right: Natural standing posture)

Measurement postures
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Fig.2 Aspects of cross-sectionals view
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Table 1 Pattern measurement items
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Fig.3 Pattern measurement items
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Fig.4 Difference between the average dimensions of
natural standing shape sand 3D standing shapes

Fig.5 Average shape polymerization diagram

(Dark: natural standing, light: 3D standing)
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Fig.6 Cross-sectional view of horizontal sections
(Thin line: natural standing, Thick line: 3D standing)

Fig.7 Overlapping diagram of the average shape AH
(Left: natural standing, Right: 3D standing)
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Fig.8 Cross-sectional view of AH
Upper left: 1st cross-section, upper right: 5th cross-section,

lower left: 10th cross-section, lower right: 15th cross-section
(Thin line: natural standing, thick line:3D standing)

il

Fig.9 Example of polymerization diagram of body

surface development 2D pattern (Thin line: natural
standing, Thick line: 3Dstanding)

THEENSH DL EHALNITE720, FHOE
DLBREETo72. #ER% Table 2 12F DD, £
DOFEFRp FHRCTNTOHBIZBWT 1% KETEH
BOAERE T ols IR L LRTHKIL
MBI — 2 OFPIBIROTENF 8mm K&
Vo U ORI &) SEE S SIS E T
DI P ERNTH L EER B, /2 AH
ICBWTH AT HETH 26mm, ZHETH 15mm H
RN SSB IS — DR &V, — /T, AH
ROZALE G BRI LN Y — > D 3 Lo

SPHEICBWTH HETH 15mm, HBHETH 16mm

INEL o TWD, REMRATAD AH 29K & <

%072 8T, WrLIKENE TCOREMENEL %o

7oo WIREECY, midGol, Bl miEEIEO

THRIIRELRENR L, REEICLZREBTIRAON

Lholze
AH &, THEIOMz TERICBWTHREEIZL

LEALDHEE TH D, BIFEICBWT, ZWRITVA

N — 2 TIEAH OO B L ZHHE»Z1 LD

L EOMETHHED N —THHRL o T0BE I &I

WL, HRALSNY — 2 TIEREEL TH — 70%8%

o TWwh, ZHUTHRAMLEEREO A LA

HLOREINDHIKE 21, TEEE < T b B2

KEL BLLZAADERNTHL EEZ DN,

2) ZRTEMERIZBIT L ERERER /N — 2
5HRVMEZEICBITAAEREBER KL/
¥ — DR
e 2 BRIV EBARRAEM Y — > Dl a

FHMERY & L2 &, BRI L 72 ZWRIe A 48k

REHERM/ Y — Ol 2 ZHHZHX L5

BRI 2T o720 ZFORESE, wid GG, miHE

BEIRG), g EERE@OHEB 2B W THRERE R?

P08 FBRAME otz —HRHIC, BEHHEHRE

HEAPERB ROMEIL 0.8 # 2 EFH EZ4T

HBHEVDbNLTWE, 3 HHUAMNDIEHHAIZOWTH

HeERoBEY T 5720, BRI VESEETE

FiY —rOBax HEKRY & Lz &, FHIL

T Z WAL BR R TR XY — O ToOl %

A HX &3 D8P Vv CEBRGH %17 -

720 BERSHT OB AL 2 5 & ERE

RO HEIWIZH Z TV E W E»H L2720, H

HHE SRR A BRI REOME 2 HERE L 720
Table 3 |ZEW S N7 HEEX, RORERYR R2&

WegE 7 — & ZAAA L72MGRERS R 2R T o MGET— %

12X ARGEEE, #EESICENBEOME A LTl

L DEELRD, FOMMEDFH 15 IHEE

DEZF L7, RERE RROFEMIZEB VT, #HEE

L NEROHEE L 7% B 728, RIFFETIE 0.7 28

ANWEERZU LG TH L L EZRL iz T 5,

TS ERLe), mIHE AH®), #i&@EE (), |l

HUGL3G), mTEEEEG, FZPoLk), HRaEkh

(o), HHERIFEDF BWERE T5HEERNTIE,

PERE R 25 0.7 22 AL 2 ) FEDTE &

WENz, MEFEF— 712 X AMEETIE, B S



SRFTEMNMEERT — 5 & A7 ZRITTNLES D 5 O AIRIAES KT8 8 — > OHEsE

Table 2 T-test results for pattern dimensions (mm)

BRI EE ZRITEHAIE S
Ty RiEREE Py REREE il

e HBISWEMSL  209.22 16.83  226.03  16.51 9.38  **
f RIHEAH 22491 1779  198.23  19.44 20.07 **

" g HIEEREE  112.69 5.97 104.43 5.97 16.29 **
fﬁ h FIHEECH  86.23 4.85 88.19 5.40 4.08 **
i RTHLLOL 421.04 1871  418.06  21.08 298 **
j ETHUEEE 199.02 1879  197.59 1843 2,19  **
k ot 42548  17.80  426.89  16.96 134 **
@ 1 BEEREECY 7456 6.07 72.42 5.89 350 **
; m HEEERE 11533 6.54 107.69 5.92 15.08 **
E " % EEAH 24290  23.81  227.75  19.30 6.23  **

o HBEWEMSL  202.02 1341 21859  16.10 16.18 **
p BEEEE 17283 1279 17246  12.64 0.74

*p<0.05 *p<0.01

Table 3 Derived estimation formula and results of accuracy evaluation
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Fig.10 Sample pattern using estimation formulas
(Solid line: estimate, dashed line: measurement)
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