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ABSTRACT

This study executes Importance—Performance Analysis (IPA) on existing firefighter helmet attributes and gathers
ideas for improvements from fire-fighting officers to develop a convergence firefighter helmet. The results of
empirical analysis were as follows: First, the weight, head fitness, ease of wearing and removal, and ease of
managing the existing helmet's attributes need urgent improvement. In addition, fire-fighting officers want to add
innovative functions such as oxygen deficiency alarms, poison gas sensors, temperature sensors, and network
communication systems to the convergence firefighter helmet under development.
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Table 1 Demographic characteristics of respondents

Items Types Frequency Ratio
Gender male 197 98.5%
female 3 1.5%
20~29 19 9.5%
30~39 115 57.5%
Age 40~49 54 27.0%
over 50 12 6.0%
under 1 15 7.5%
1~5 42 21.0%
Career
6~10 64 32.0%
(years) ™ ver 10 79 39.5%
Total 200 100.0%
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Table 2 Attributes

of firefighter helmet wunder

development
3D Printing
Convergence
Items Firefiohter Helmet Convergence
& Firefighter Helmet
Appearance
- PEI - Polymer
Materials | - Polycarbonate - Ceramic
- Metal - Metal
Weights - 1.5 kg - 1.0 kg
- Fitness for
head
- Electronic video | - Poisonous gas
recorder sensor
- Temperature - Network .
Attributes sensor communication
i
- Oxygen system
deficiency - Circulation
alarm cooling system
- Augmented
reality system
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Table 3 Importance-performance analysis(IPA) of

the existing firefighter helmet's attributes L Quadrant 1 Quadrant Il
concenfrate here keep up the goo
Attri Attributes Impor | Perfor Ok E
-bute| of Firefighter | -tance |-mance| Gap Clas's1ﬁ % E n Eﬁ E
-cation & = E
No. Helmet Level | Level m Tﬂ i @
6 Weight 6.5628 | 4.0000 | 2.5628 : 60
Quadrant £ E
8 | Fitness for head | 6.2700 | 4.0476 | 2.2224 I T'c.
E: f i concent 255
g | Fase obpulling [ ca510 | 43036 | 1.9581 E Gwndeant ] Quadrant
on and off -rate I jority ible overkill
Ease Of here OW Priority possible over!
11 5.9500 | 4.1862 | 1.7638 5o |
management
10 Ease of use 6.2600 | 4.5079 | 1.7521 (@ EI
2 | Shock resistance | 6.6000 | 4.9630 | 1.6370 45 -
13|  Credibility | 6.1600 | 4.5661 | 1.5939 | Quadrant 38 40 42 44 46 48 50
— il
Contamination Performance
4 esistance | 39600 | 44021 | 1.5579 | keep up
. the good . .
1 | Heat resistance | 6.4600 | 4.9471 | 1.5129 | = " Fig. 2 Importance-performance analysis(IPA) of the
5 Durability 6.2800 | 4.8042 | 1.4758 existing firefighter helmet's attributes
3 Voltage | ¢ 1563 | 4.7884 | 1.4679
resistance
7 Esthetics 4.8550 | 3.7778 | 1.0772 | Quadrant Table 4 Importance rank of the convergence
12 Price 47150 | 40529 | 0.6621 | 1 firefighter helmet's attributes
Brand low
14 4.5550 | 4.1799 | 0.3751 | priority ) Impor Impor
awareness Type Attributes -tance | -tance
Average 5.9446 | 44010 | 1.5442 Level | Rank
Electronic video
Convergence recorder 4.8900 8
firefighter
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_ - Fi for h .
BE ol A AHE 4XdH HE ddom itness for head | 5.7850 6
BRIQen, A4y, 744, HAEdA ] A D orin Poisonous gas | 60500 | 2
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Table 5 Ideas for the convergence firefighter
helmet's attributes

Attributes Frequency | Ratio(%) 7l 7 27, QAR 1R der)Se] 1poz A
Thermo-graphic camera 12 375 ATt 3o o]zdt ENSo] ErtE g
GPS 8 25:0 wARIL ATETE ddds gl B3
Personal identification 3 9.4 ZAatgown A Uzxg uo B FEANAZ
Brightnessqcorr)ltrol flashlight 2 6.3 T g e
Glasses clip
for glasses-wearers 2 6.3 4. 4 =2
Modulariza.tion 5 63
of each attribute
Defroster 2 6.3 2 dTe 71 28 KR EAY A
Helmet failure alarm 1 3.1 < gopstal AAE S t AAE T3k
Total 32 100.0 By aAAFA o A §F 208 AHR
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€ 430l dv 2WTFIS o2 AAE B
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