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Table I Respirator protective equipment. (*tested by N95 companion mode)

Disposable type Replaceable type P-PAPR
a. KOKEN b.3M c. SHIGEMATSU d. KOKEN e. KOKEN f. SHIGEMATSU  g. SHIGEMATSU
M9 350 " 8210 J-DS2” DDI11-S2-5" 1015-02 1005RRX-05 * TWO1SC Syl1V3A

| —

Table2  Results of Fit-test. (Number of Fail)

Subjects Disposable type Replaceable type P-PAPR
(Female) a b c d e f g

Test (A) 20(8) 0(0) 1(1) 1(D) 0(0) 2(2) 1(1) 1(1)
Test (B) 16(8) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
PortaCount (C) 74(36) 2(1) 42(24) 2(1) 1(1) 1(0) 11(10) 8(8)
AccuFIT (C) 74(36) 1(0) 35(22) 2(1) 0(0) 1(0) 11(10) 9(7)
MT-11D (C) 74(36) 5(2) 36(21) 5(4) 3(2) 2(1) 8(6) 9(7)
MNFIT PRO (C) 20(9) 0(0) 4(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Test (C) 74(36) 1(0) 27(17) 1(1) 0(0) 0(0) 4(3) 3(3)
Total(A,B,C) 110(52) 1(0) 28(18) 2(2) 0(0) 2(2) 5(4) 4(4)
Training Data 37(24) 1(0) 15(12) 202) 0(0) 2(2) 5(4) 4(4)

* tested in 2022 and learning date of previous work.
(A)B)EEF7 B R 57 SR ERRIT Fe BB E ¥ (211101-01) 1< TEfE
(OBEF IR LR BB & L AR AN (23JA1007) 1T CEE



PC1 : Total size of face, PC2 : Face shape
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PC1 : Total size of face, PC2 : Face shape
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Fig.1 Distribution of subjects facial parameters on NIOSH PCA fit panel.



PC1 : Total size of face, PC2 : Face shape
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Fig.2 Distribution of subjects facial parameters on NIOSH PCA fit panel.



Smart UQ (Machine learning and quantitate )
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(b) Face image recognition

Fig.3 Image of parameter adjusting for (a) Facial parameters regression
and (b) Face image recognition.
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Table 3 Results of fit test and estimation by machine learning with facial parameters.
(Results of Fit-test)

(Training data)
Disposal type Reprasable type PAPR
a a b b c c d d e e f f g g
¥ pass pass pass pass pass pass pass pass pass pass pass pass pass pass
2 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
3 pass pass | fail seal | fail seal pass pass pass pass pass pass pass pass pass pass
4 pass pass fail seal | fail seal pass pass pass pass pass pass fail seal | fail seal | fail seal | fail seal
5 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
] pass pass | fail seal | fail seal pass pass pass pass pass pass pass pass pass pass
7 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
8 pass pass tail seal | fail seal pass pass pass pass pass pass pass pass pass pass
9 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
10 pass pass | fail seal | fail seal pass pass pass pass pass pass pass pass pass pass
11 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
12 pass pass fail seal | fail seal | fail seal | fail s=al pass pass pass pass pass pass pass pass
13 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
14 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
15 pass pass fail zeal | fail seal pass pass pass pass pass pass pass pass pass pass
16 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
17 pass pass pass pass pass pass pass pass pass pass fail seal | fail seal pass pass
18 pass pass fall seal | fail seal pass pass pass pass pass pass pass pass pass pass
19 pass pass pass pass pass pass pass pass pass pass fail seal | fail seal fail fail
20 pass pass | fail seal | fail seal pass pass pass pass pass pass pass pass pass pass
21 pass pass fail seal | fail seal pass pass pass pass pass pass fail seal | fail seal | fail seal | fail seal
22 pass pass fail seal | fail seal pass pass pass pass pass pass pass pass pass pass
23 fail pass pass pass pass pass pass pass pass pass pass pass pass pass
24 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
25 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
26 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
27 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
28 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
29 pass pass pass pass pass pass pass pass pass pass fail seal | fail seal pass pass
30 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
31 pass pass fail seal | fail seal pass pass pass pass pass pass pass pass fail seal | fall seal
32 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
33 pass pass pass pass | fail zeal | fail seal pass pass fail seal | fail seal pass pass pass pass
34 pass pass pass pass pass pass pass pass fail seal | fail seal pass pass pass pass
35 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
36 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
37 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
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Table 4 Results of fit test and estimation by machine learning with face image.
(Results of Fit-test)

(Training data)
Disposal type Reprasable type PAPR
a a b b c c d d e @ f f ] Q
1 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
2 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
3 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
4 pass pass fail fail pass pass pass pass pass pass fail fail fail fail
b pass pass pass pass pass pass pass pass pass pass pass pass pass pass
6 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
7 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
8 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
9 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
10 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
11 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
12 pass pass fail fail fail fail pass pass pass pass pass pass pass pass
13 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
14 pass pass pass pass pass paszs pass pass pass pass pass pass pass pass
15 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
16 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
17 pass pass pass pass pass pass pass pass pass pass fail fail pass pass
18 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
19 pass pass pass pass pass pass pass pass pass pass fail fail fail fail
20 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
21 pass pass fail fail pass fail pass pass pass pass fail fail fail fail
22 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
23 fail fail pass pass pass pass pass pass pass pass pass pass pass pass
24 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
25 pass pass fail fail pass paszs pass pass pass pass pass pass pass pass
26 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
27 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
28 pass pass fail fail pass pass pass pass pass pass pass pass pass pass
29 pass pass pass pass pass pass pass pass pass pass fail fail pass pass
30 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
31 pass pass fail fail pass pass pass pass pass pass pass pass fail fail
32 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
33 pass pass pass pass fail fail pass pass fail fail pass pass pass pass
34 pass pass pass pass pass pass pass pass fail fail pass pass pass pass
35 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
36 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
37 pass pass pass pass pass pass pass pass pass pass pass pass pass pass
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Table 5 Estimated results of Fit-test. (Number of Fail and Accuracy Rate)

A. Facial Disposable type Replaceable type P-PAPR
parameters Subjects(Female) a b C d e f g
No. of Fail 37(24) 0(0) 15(12) 202) 0(0) 202) 5(4) 4(4)
Training Data AR., % 97 100 100 100 100 100 100
No. of Fail 36(16) 0(0) 113) 1(1) 0(0) 0(0) 9(3) 1(1)
Test (A, B) AR, % 100 b} 100 100 94 78 100
No. of Fail 74(36) 0(0) 37(25) 5(4) 0(0) 0(0) 18(15) 6(6)
Test (C) AR., % 99 57 95 100 100 81 96
No. of Fail 110(52) 0(0) 48(28) 6(5) 0(0) 0(0) 27(18) U7
Total Data AR., % 99 62 96 100 98 80 97
B. Face image Subjects(Female) a b C d (S f 2
No. of Fail 37(24) 1(0) 15(12) 303) 0(0) 202) 5(4) 4(4)
Training Data AR., % 100 100 97 100 100 100 100
No. of Fail 36(16) 0(0) 14(3) 2(1) 0(0) 32) 13(5) 11(6)
Test (A, B) AR, % 100 58 97 100 97 67 72
No. of Fail 74(36) 1(0) 41(20) 1(1) 0(0) 0(0) 24(11) 18(8)
Test (C) AR., % 100 51 100 100 100 73 80
No. of Fail 110(52) 1(0) 55(23) 32) 0(0) 3(2) 37(16) 29(14)
Total Data AR., % 100 54 99 100 9 71 77
Table 6 Fit-test results of failure subjects for each steps.
(Number of Fail, Ratio of fail, Fit-factor and p-value)
Overall Step1 Step2 Step3 Step4
No. of Fail 215 187 187 191 200
Ratio of fail [%] - 87.0 87.0 88.8 93.0
FF(AV) 20 16 23 25 21
p-value - 0.04 0.22 0.06 0.46
Step1+Step4 Step2+Step4 Step3+Step4 Step1+Step3 Step2+Step3
No. of Fail 214 214 213 210 209
Ratio of fail [%)] 99.5 99.5 99.1 97.7 97.2
FF(AV) 8.9 11 11 9.3 12
p-value <<0.01 <<0.01 <<0.01 <<0.01 <<0.01
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