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ABSTRACT

Objective: The present study developed the oxygen mask desiginod based on 3D face scanning and applied the
proposed method to improve the current MBU-20/Pgerymask design for better fit to Korean pil@ackground: A
design method based on 3D scanning data is needixV¢lop an ergonomic oxygen mask dedigethod: The present
study developed a 5-step oxygen mask design prbesssl on 3D face scanning: (1) scanning of 30sfd2¢ analysis of
mask wearing characteristics, (3) virtual fit tegtfor the existing mask design, (4) determinatibmask design directions,
and (5) development of an improved oxygen maslgdeRiesults: The effectiveness of the proposed mask designatheth
was evaluated by a virtual fit test in terms obathnce (1 ~ 8 mm additional allowances), presqmesgure angle<25,
pressure distance: 4 ~ 6 mm), and fit (fit angie0’; fit distance: 6 ~ 10 mm)Conclusion: The proposed mask design
method proposed in the study was found effectiyeraoluce an ergonomic oxygen mask desigiplication: The mask
design method based on 3D face scanning can biedyplvarious masks or face-wear products usdokiindustry and
our daily life.

Keywords: Oxygen mask, 3D scanning, Design mettiotijal fit evaluation, Korean pilots

1. Introduction scanning”| "k A7l thal Lee etal. (2004), Lee and
Hong(2007),712] 3L Zheng et al.(2007%>- o34 *+A)|¢] 3314
scan daté] |+ 9 G £4 e EUE #8130l Fdd

QAo ZgH = AE (el Ak vk, o, F3hHS Al /g Ul g AR WS AlQlsEit Liu et al.(2008§-
F AFE Ao A EA(: 27, FAell AgtetA AA) w 2] 9] 3319 scan datsé 7|2 QMRS AAEHE AW
2 dart Qlvh A=) 9 el AgetA dAE o o WS sk &A1 AAIE 9 bR A Al
2 28 HIA(El B2, o7, T folAd) 2 AELS 3191} Lochner(20099+ Rout(2010)= 3x+¢]
WL Zdo A AFEthEAD 9], 2007; 2008) 814 &= scan datg 7|9FO 2 W X W FAFS FEEke] Al A
Aol Akst o)E A9} HEsir] HL7 9)(2009a, 2009b,  Zroll I F shoe lask A AsHE d# o FHE el
2010)= $H=iQl &t 2FARY] 1A SRS ARGt o Al2~ElElslelnh S, 71 AT W 2 A|AEES 7h
Q1 ZFAbell Aget naE A FAAE Adstal 23714 A F-2(ell: A, #2, 1)) 33+ scan datdl] 53k
2)4=0] H]E-S A2 9 F7}e}gIt) Han et al. (2004 $F AA RS AlRkeEaL glom, AbA wkAaa AAlel] A5 A
=2l 6008 UFo® du A5E St AFAAE 9l g2 o) mdt 33l b scanning”|RES] Wi
T8k 32+ scanning: E8 1o A AP A = Al tiEiA= A7 wlEEkAY AR B
35k Al g R d npAaE sakelaiat Sk Al o] AR ok lck whEhA] 3kl QhH Y-

AA Z7] B Pl Aghet zbEEtA AFE AAE S scanning”|RES] AtA w3 Al et 2 A F L A
3l 32k¢l scanningZ]®ke] Al WRjo] ATE L QLo A4t Wio] sk A7t Qv
2 vkAa AR FEA SHolA SAIZF ok 33 2 A= 33 obEE scanning”|WEY] Ak wiAT A



Al S ek, ?EE?O ZF Al A 8-ak3itk 3k
scanningz =3 32 otAY FAb dateS Y5, v~
A 2E AR EAE el *L} kA 2 5A4E ot
sk 71 2 (vintual fit) B7FE S of a3t A,
T3 WAL SHA 7|E waa e A A s
etstal AAE AT B AgtellA s 3k <
WY scanning”]HFe] Aba whAT AA) WS Skl 2
T ZFAFS0] AREEHE MBU-20/P Ak2 vkl A7) A1
of AgEgon, MAE Abh wiaze] AN G 7P
2] FrHE S8l 71E vkaash nlaE ok

2. Oxygen Mask Design Method
based on 3D Face Scanning
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Figure 1. Oxygen mask design process

2.1 3D Scanning of Faces
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Figure 2.3D face scan (illustrated)

(a) face landmarks

2.2 Analysis of Mask Wearing Characteristics
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Figure 3. Analysis of mask wearing characteristics

2.3 Virtual Fit Evaluation for the Existing Mask Design
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Figure 4.Face and mask landmarks
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Figure 5. Pressure and fit analysis (illustrated)

(b) measures

2.4 Analysis of Design Directions
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2.5 Improvement of Oxygen Mask
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3. Case Study: Korean Pilots’ Oxygen Mask

3.1 Method
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Table 1.Design elements and design directions for an oxyggsk design improvement (illustrated)

Result of virtual fit I I
) Design improvement direction
No. Design component evaluatiol gnimp
Min ‘ Average | Max Design target ‘ Value
1 | Mask-face contact shape - Fit to representativeaumodel
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3 Mask-nose angle difference { 16 23 37 average <25
— Pressure -
4 Hardshell-nose distance (mm) 2 5 8 average 5~8
5 Fit Mask-nose angle difference § 2 17 30 average <20
— Fi
6 Hardshell-nose distance (mm) ] 5 8 average 3~6
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Figure 6. Design components of MBU-20/P oxygen mask
3.2 Result
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Figure 7. Pressure evaluation: mask-nose angle difference
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Figure 8.Fit evaluation: hardshell-nose distance

4. Discussion
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