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ABSTRACT: The work aims to analyze the innovative design path of compressed oxygen self-rescuers, so as to improve the
comfort and interaction efficiency of compressed oxygen self-rescuers. The innovative design process of compressed oxygen
self-rescuers was constructed and the product human-computer interaction problems were collected through literature. After
these problems were evaluated by the Delphi method, the design factors system was constructed, and three levels of content
were sorted out, namely, the way of wearing, the degree of recognition and the way of operation. Based on AHP and DEMATEL
methods, the expert opinions were investigated to quantify the comprehensive weight and causality of design factors, and finally
obtain their priority. With the wearable way as the core, the innovative design scheme of "triangle back strap wearable" com-
pressed oxygen self-rescuers was proposed. And the scale scoring and the operation timing test were used to investigate the sat-
isfaction of the scheme. The mixed use of the AHP and DEMATEL method can identify factors and output design schemes that
are comfort, convenience, and have good man-machine characteristics. The work provides new methods and suggestions for the
study of human-computer interaction of compressed oxygen self-rescuers.
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Fig.1 Innovative design process of compressed
oxygen self-rescuers
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Tab.1 Human-computer interaction design factor system
AP B R % EE PN
I G % et st
FHAE T A, SINGH 41 g aeltd | st pgbrgr 0¥ w4 pELDERS %4
TF 3 N4 e At st
SEERSHGIARS  REUTER 40
NEFERE SINGH 41 REDDY %19
ORI KSR gt pLas
T 45 HL L m
e ONIFADEM® | o= g9 SINGH %1 | x5 45012 eyt patmst?, £ agesst® | fami
ARARH PELDERS %%
EHEAMETMWE  REUTER % REDDY %[0
B 75 A8 U ONIFADE M x5 =419 ONIFADE %59
(AR R et st
BRI ES IR KSR fh st
B J AR AN E A st
SNEREAERINAE ONIFADED® | Z g0 Ay REUTER %™ REDDY %181 k(%)
TR EHE 5B SINGH 21 | g2 Zegfi gttt Fgege st R el
x2 AZEHEEFITESE
Tab.2 Human-computer interaction design factors
— N E TYNE LB S|
e FWAE ) Ay KIS A AR, sz A5
Sk SRR Ay, BT IR TR N, G B3
' T B Ags BRI, 3G T R B filh i 32 )
HMFEAR BT RIIRE A AT ULEEARET , ST R 5 X 43
R ORI A BRI, B Bk
2 TR Aos T RUATHLME, B ™ R
FE ST ZRAAE T IEE Az A ULBEEARET, RS A A AR i
TFRAREHE A5 T B, KRR L SRR
e = PR %115 5 238 As2 PR I ), BA B3 (B4 B8 AR )
A3 ANEBEIRTY Ass AR T s A &R
L3 Gy 7% Asa £ 3 PRUIR A2 s K I e 7
222  —FUEIIE S EARSH * 3 EITEEHEXNE

Tab.3 Relative weights of design factors

—HRBGT RE R BGE WA

RFFEAR, AR (1) — (2), mE (W) HZ (W) (W) 1A HE
) Za/ xW, Ay 02840 0.1438 3
h =3 ) 4, 05062  4;, 05901 0.2987 1
AW, A 01258 00637 6
C = (Ao —n) [ (n=1) (2 A, 03390 0.0368 7
—HMHEE R CRIIFR, WX (3), 4, 01086 Ap 02434 00264 9
Cr=C/IR, @) Ay 02380 00259 10
T s Ry B W3 i A 7 S X B — B 1 s 12 44 01795 00195 11
Ao Ay 03441 01326 4
2z (2) — (3) WitE, B8 —8rk kR 4, 03852 4 01864 00718 5
Cr, Z5W<0.1, —E LI . S5 H R AL A 07656 0.0295 8
ZH N AR ACE W BB HERE LS 3. 7E A3 03928 0.1513 2




38 T R 2023449 H

I, FROR (4) WREE R £ (7),

G Z , FHUARE S (A, FRAF (As0), . -

TR AMEEE (Aay) 2B E = A1 riian &4

2.3 EF DEMATEL Wi HEZXREWK c-B (6)
ST L, SR 7 o 0 T, 5 3 H_c( 0y -

PR ECE 1 DEMATEL J7 vk it — 20 JH i 51 DY 2% ()
PRI CR . IHHREALRIT
231 A HER I OC R A

Wi 10 AU, P B A B
O, FIJH 0~5 A BEVTAG BT A7 B PR 2R Ta) 4 AH B 82 0 5C
Fo BELFERE AR THRE R, A5 B C
/%%E% B, ﬁ%‘% b,,y‘j%‘% BIX‘T%‘% Bj E"J%ﬁuﬁg, m
NV RSO, BRI (4),

bll vee blm
B=| i . (4)
bml T bmm
232 JHEFEITHE

FESC | AR, it st (5) — (7) KA
A B HE R C MZEA i ERE H, Wl (5) —

233 itHE C“PUEE” S54:580E

BOTHRBZEE (D), $EEWE (E), L
JECFD BRIREE (G By “PUREE™, Dy BIE A AE RS
H 55 i fTOCR Z M E RMEA R H 56 j SO0 R Z 5
F N DM E; 21 G=D—Ero HRRARESSRA EME,
W (8) HRBHTHNRLEIE Ki, AR
* 4.

W'F
K. — 1 1

SwE

i-1

¥ Fi 5 Gy nfEoats . dhoalebr, 2l st A
RHARKLRE, WE 2. AEFERE (4). R
Wil T AW (Aap) . IR (Adoq) A ZEAE
B

i=12-,m (8)

*4 QFRTTEREENE
Tab.4 Comprehensive weight of innovative design factors
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Fig.3 Innovative design scheme
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Tab.5 Comparison of compressed oxygen self-rescuer operation steps before and after design
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