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This pilot study was conducted 1) to develope three face
models for half mask design which are based on Korean
fit-test panel and 2) to design three silicon prototypes
(large, medium and small size) of half-masks well-fitting for
Koreans. For a test panel, 50 subjects were selected on the
basis of lip length and face length. Shape of faces from the
test panel was scanned by 3D scanner (Minolta Vivid 900,
Minolta). The facial dimensions scales for three standard
faces were established from statistical analysis. To make a
whole shape of faces fit the facial dimensions, the similar
shape sample faces was selected from the test panel. The
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physical model faces are made by Rapid Prototyper(BP;
7400, Z Corps). The sample faces are reshaped to fit the
scales by a clay modeling method. Digitizing the model faces
was made to recheck for fitting to the facial dimensions.
Three types of masks are completed by digital modeling and
tangible models are prototyped by RP. The silicon models
(prototypes) are made and examined by simple naked eye
test.
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Fig 1. Male and female, 50 member panel for half-mask used in this study.

A. Bizygomatic Breadth (ZYGO)
(Face Width)

B. Bigonial Breadth (GONI)

C. Menton-Nasal Root Length (MNRL) H. Bitragion-Subnasale Arc (TRNA)

(Face Length)
D. Menton-Subnasale Length (MSNL)
(Lower Face Length)

E. Subnasale-Nasal Root Length (SNRL)
F. Nose Width (NOSW)
G. Lip Length (LIPL)

I. Bitragion-Menton Arc (TRMA)
J. Nose Protrusion (NOSP)

Fig 2. Facial dimensions measured.
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Fig 3. Schematic diagram of scanning method and subject’s eye direction.
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Table 1. Differences of measured values with instruments(MV) from scanning values with computer digitizing (SV).

unit(cm)

Facial dimensions ZYGO

GONI

MNRL MSNL  SNRL  NOSW

LIPL TRNA TRMA  NOSP

MV-SV -

-0.10 -0.06 0.00 042

0.24 1.12 0.65
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Table 2. Comparisons of means of values of facial dimensions wth size (MV) and those of similar shape faces (SFV) in measured

values with instruments.

unit(cm)
Size ZYGO GONI  MNRL  MSNL SNRL  NOSW LIPL TRNA TRMA(T) NOSP
(A) (B) © (D) (E) ) G (H) U]
MV 13.1 112 10.9 6.1 4.0 3.1 4.2 263 29.9 1.8
Small SFV
(#51) 134 11.6 11.2 6.3 49 34 4.1 279 304 1.9
MV 13.9 11.8 11.6 6.7 5.0 34 4.6 29.2 317 2.1
Medium SFV
1) 13.9 11.7 11.8 6.8 5.0 3.7 4.7 282 32.8 2.1
MV 1SA4.8 124 123 73 54 3.8 5.0 30.2 342 23
Large SFV
143 12.4 12.1 7.1 5.0 39 5.5 283 33.1 22

(#14)

Table 3. Comparisons of means of facial dimensions with size (MV) and those of a similar shape face (SFV) in scanning values with

computer digitizing.

unit(cm)
. ZYGO GONI MNRL MSNL SNRL LIPL TRNA NOSP
S NOSW(F TRMA(I
ize @ ® © O @ ® o m O
MV 13.1 11.2 109 6.1 4.6 34 34 25.0 28.7 1.8
Small SFV
(#34) 134 113 10.8 6.1 4.0 3.7 4.6 25.7 28.8 19
MV 13.9 11.8 11.7 6.7 5.0 3.8 4.5 27.1 31.1 2.1
Medium SFV
@) 13.9 11.7 11.6 6.5 5.0 4.0 44 25.7 31.7 2.1
MV 14.8 124 12.5 75 54 42 52 29.1 34.0 23
Large SFV
14.7 11.8 11.6 6.8 5.0 4.0 48 279 33.1 22

(#24)
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Fig 4. Computer graphics of similar shape faces of facial dimensions with large, medium and small size.
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Fig 8. Features of 3 face models (small, medium

Fig 6. Comouter araphics of comparison of subject and large) made by RP.
# 20 new and # 24 for large si

Fig 7. Pictures of correct working with clay modeling method.
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Figure 9. Three parts of half mask for design.
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Fig 12. Simple naked eye test for fitting.
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