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ABSTRACT

Objective: The aim of this study is to develop a new sizing system of the oxygen masks for Korean pilots. Background:
It is important for Korean pilots to design an oxygen mask reflecting facial anthropometric data of Korean pilots to improve
wearing comfort, oxygen supply effectiveness, and safety. Method: The faces of 276 Korean pilots were measured. The
existing sizing system of the oxygen mask was analyzed in terms of key dimensions (face length, lip breadth) and the
present wearing condition. Results: To select an optimal sizing system of the oxygen masks, 3 sizing systems generated by
grid method, clustering method, and optimization method were compared in terms of accommodation percentage, number
of sizes, and usage convenience. As a result, the sizing system generated by grid method was determined as an optimal
sizing system for Korean pilots. Finally, size separation criteria of the new sizing system were adjusted for usage
convenience (6 sizes, accommodation percentage: 96.4%). Conclusion: We developed the new sizing system of the oxygen
masks reflecting characteristics of Korean pilots. Application: The new sizing system would be applied to Korea Air Force
after a validation through a usability test.
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2. Analysis of the existing oxygen mask
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Figure 1. Key dimensions of the oxygen mask

Table 1. Existing sizing system of the oxygen mask (unit: mm)

i =5 4ol A
No. A4
© Mask | Range |Interval | Range | Interval
1 | Extra small narrow (XSN)| <84
2 | Small narrow (SN) 84~87 3 66~82 16
3 | Medium narrow (MN)
4 | Medium wide (MW) §7-1001 13 8 ]
5 | Large wide (LW) > 100 -

Table 2. Descriptive statistics of the key dimensions (unit: mm)

No.| Key dimension | Mean SD Min Max | Max-Min
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Figure 2. Korean pilot faces on key dimensions
(red dot: Korean pilots; n = 276)
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2.3 Present wearing condition
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Figure 3. Wearing condition of the Korean pilots
(n=246; oI E 2849, Hiret 27 A9

Table 3. 574 vs. AAXE AF(d=TH20)
S3A 718k A F

Relative frequency

(%) XS S M L | Toul

A | XS(< 84 mm) | 04 | 16" - 2.0
qg | SE4-8Tmm) | - 16 | 49* g 6.5
2o | MGT-100 mm) | 08% | 9.0+ [T558 7 122+ | 773
T L(> 100 mm) 0.4%% | 93+ | 45 | 142

Total 0.8 114 71.1 16.7 100.0
% Shaded section: A 2Hg #ZA] Z& #x3g7 2

ZHgskal Qe AF A dEE 4
WX} (cross tabulation)?1 ], XS X<+ & ]
AA 2g A57F B glo] s Aok Bl 7
E FAYk w3, 2FAe SA9 dEAdo] A
7F M XFEFEHE: 13 mm)?) A M X9 AbkniAs
919l XS, S, L AFE ZAgshs 25 A 242 1.6%, 4.9%,
93%THE X FHOE YeRh dA] Abamkaa e AR
& AEFAo] A £ AoT ylolE ) vixgo =z,
chamiaa s 221 dEeAdold] dAEHA Agshs =
TAHE 614%= YElR o™, FAI= 195%, AAIE 19.1%
gl Aoz aety gk

i)
oX,

Ir o

£ NN

2
O

L 1o

o
N

o
2=

3. Results

3.1 Generation methods of the sizing system
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(a) Grid method (b) Clustering method  (c) Optimization method

Figure 4. Generated 3 sizing systems
x&: =240, y5: &L{H]; gray dot: Korean pilots,
red dot: centroid of a grid; unit: mm)

St} Figure 4% grid method (Robinette and Annis, 1986),
clustering method (Laing et al., 1999), “1Z]3l optimization
method (McCulloch et al., 1998)% A/d€ AbAwkAaT 2|54
AE depdth 25 e BF /AR AAESoH,
AFFEH &S 247 97.1%, 95.7%, “1B]al 95.7%= HF
HIE QSN EE SR Z1oR UEhdh

3.2 New sizing system
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Figure 5. Optimal sizing system for Korean pilots
(gray dot: Korean pilots, red dot: centroid of a grid)

4, Discussion
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