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Fig 2. Analysis process of 3D scanned data
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Fig. 1. Vitronic viro pro 3D whole body scanner (http://www.vitronic.com) and BMS (http://www.tc2.com)
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Fig. 3 Nedscan project and height in average for male adults in Europe
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Fewer sizes, better coverage (9: 78%; 7:80%)

Fig. 5. Military sizing for NATO combat trousers
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Table 1. Research on sizing systems developed from TNO

» Reffeltrath & Daanen (2002). Maatvoering DT-KLu (Sizing of the Air Force Uniforms).
» Van Buuren, et al. (2001). Lichaamsmaattabellen voor de kledingbranche-kinderen (Sizing charts for the clothing indus-

try-children).

» Daanen ef al (2001). Lichaamsmaattabellen voor de kledingbranche-vrouwen (Sizing charts for the clothing industry-

females).

» Daanen, et al (2001). Lichaamsmaattabellen voor de kledmgbranche-mannen (Sizing charts for the clothing industry-

males).

» Reffeltrath & Daanen. (2001) Maatsystemen van Overalls (Sizing systems of overalls compared).

» Reffeltrath & Daanen (2001). Maatvoering van Messkleding (Sizing of Mass clothing).

» Daanen & Krul. (1999). Kledingmaten van reservisten (Clothing sizes of military reserves).

» Daanen. (1998). Automatische kledingmaatbepaling bij de KL (Automatic clothing size determwnation for the Royal

Netherlands Army)

Fashion Information and Technology 75



kel

Fig. 9. Frontal and transversal view of draped overalls
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Fig. 10. Calibration device for calculating surface area
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Fig 11 Set-up of the vacuum suit method

3.4 Body Surface Area
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3.5 Clothing Volume
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Fig. 12. Air volume determmation from 3D scan
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Table 2. Surface area determined by different methods

(&) cm)
subject sex age statore - weight DuBots  Mitchell  Jomes  Haycock  Takai Boyd Scans
(cm) kg
I f 22 169 59 16704 17865 17873 16573 14376 18106 16865
2 m 22 174 78 19212 20236 19892 19484 16714 23579 19171
3 f 26 184 92 21464 22363 21462 21766 18900 27578 21332
4 m 31 179 82 20026 21004 19978 20214 17524 24653 19892
5 f 21 168 60 16797 17953 17817 16731 14434 18463 16657
6 m 26 168 53 15982 17183 17611 15677 13718 16425 15633
7 f 50 170 67 17704 18811 18691 17773 15278 20366 17742
8 m 50 174 91 20611 21557 20999 21264 18021 27436 20130
9 f 49 162 105 20801 21737 21597 22307 18273 31256 20473
10 m 42 186 84 20869 21801 20165 20846 18412 25318 20185
11 m 8 147 33 11870 13297 13340 11548 9734 10517 11621
Mean 32 171 73 18367 19437 19038 18562 15944 22154 18155
Mean diff. 213 1282 884 408 -2210 3999 0
SD diff. 240 250 640 612 259 3386 0
AR 491 3D 271 AHE N2 HeITT 9lon, WL SOE 50 R34 W E B B AR A
53] 225 offlMe ot SMUIZ TRERelMg A RE Foll 28 4 P Erk E& ol sl 7
SRES 2 el 3 9ok H@A79) Ao) st w3t st
ol A&H 24ES] 20 FAZ AN} A 2
3.6. Radial Difference ZZo] WE Wl 29 sory s 8T o] B
Fiy IS 28 AR Q40 %8 2R o 2l em ol 22 ol A
T 7kest & Bl 2ol TS A0 ZFE 2ol A gl mE Jgo] ¥ 2T AolE A il F
AN BN 2 ol 3T Itk 7oA B BES STk ER U of) BRME 58] B 30|12
AR 7Y Aot lem o] BAE vebhE 3, oAFE Stk ¥ W R A A o W 'ﬁﬂ
AT HRL Fol7} lemE e ROB BT Ak 9 Ao|= sieto) 7Rsan), ujake) $70 ook 8 Dol
HE 3D scan AIAE $F lsetE 7T Ao &8} 2o solw 715381 BrkRobinette et al., 2004).
SRt 2setE o] olgsb HE 11 E8H9E ol W

AA Bk & YA} FHAIY vl A B e

Fig. 13. Radal differences of two consecutive 3D scans of
a human torso

37 ETEE 983D B

[Table 312 3D 278 HloEIE 542 Al 4 2
T A#}ZoltH(Cable and Daanen, 2002). £3] &) 3
3 BARRE JAE HIsY] sk oA 28k

Fig. 14. 3D scanning for product design - A prototype of a
new biocap
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Table 3. Application of 3D scanned data for pro-
tective clothing systems

+Brandsma & Daanen. (2002). Maatvoering van hand-
schoenen (Fit of gloves)

- Cable & Daanen (2002) The design and fit evaluation
of a biological protective half face mask.

- Cable & Daanen (2002). Ergonomic Factors affecting the
design of a new respirator,

+Daanen & Reulink. (2002). Pasvorm van petten (Fit of
hats).

+ Daanen (1999) Pasvorm van de Gentex jachtvliegerhelm
met het Viper en ITT nachtzichtsysteem (Fut of the Gen-
tex flight helmet with Viper and ITT might vision gog-
gles).

+Krul & Daanen. (2000). Lichaamsmaten van recruten
(Body dumensions of nulitary recrutes).

-Van de Water, et al (2000). Anthropometric helmet
design

« Van de Water, et al. (1999) Anthropometric design data
for the Craft head protection system

A vpAIE Esl7] $sled TNO ofA19] 3D 274 o
olE7t E4H v e, o] A7y FHE & RIE
of QFARZ ot B} 4 WEsE Ausx] mofsie]
FAgke] Alo)2 TR Thee B w1 AvsiEA
Qs B2 HE A s B3] el 1
73} [Fig. 14]014 B vpe} 222 Frameo] 7R Se
g} A TNO|A12F 1 prototype©] 7Fs3ich

Fig. 15. Validation of man models for Boeing
3D scan(blue area) / human model (green area)
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3.8 Digital Human Models

(Fig. 15]%= Boeing < I3t ¢& zpx16]A TNOS] dig-
ital human models} 3D A70 Aol oist vlzeld) 1
AolE Al o8 A Hetd 4 9l & [Fig. 15]9)
A B ZAE A o] Bye] o7l Bio] i oE Y
T 8A Jepd 28 & g9bg 4 9lok (Suikerbuik ef al.,
2004).

Digital Human
Laboratory= MINISTERIO DA CIENCIA E TECNOLOGIA|

Fig 16. Participating organizations in WEAR to provide
world wide resource of anthropometric database
(http://OVRT.NIST GOV/Projects/wear)
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