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[Abstract]

The aim of this study was to investigate the impact of visualizing field wireless communication information such as rescue
requests and fire progression on incident commanders' decision-making using AR glasses—based virtual fire simulations, and to
identify key considerations for developing future AI glasses—based visual information systems. The participants were 34
active-duty firefighters in Seoul with over one year of incident command experience or who had completed an incident
commander training course. Participants engaged in virtual fire simulation experiments with controlled visual information provision
while wearing AR glasses. The results showed that providing visual information significantly improved working memory and
decision-making accuracy compared to conditions without visual information. Al services based on this research are expected to
overcome the limitations of traditional radio communication. By preventing cognitive overload and ensuring accurate command
decisions under pressure, this technology may play a vital role in safeguarding lives and property.
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Table 1. Major fire incident factors

Factor Details
. Size (area, floor number, height, etc.), type,
Building . ; ’ .
construction year, entrance, stairway, interior layout
Purpose of | Fire load, common facilities, storage of
a building | combustible materials, etc
Access path, possible combustion expansion to
Deployment :
surroundings, access obstacles, etc
danger of | Number of persons for rescue (number of
life residents), possibility of survival, etc
Fire Scale, extent, nature of fire, amount and color of
smoke, etc
) Status of the unit arriving or scheduled to arrive on
Unit ) . L T
site, number of fire hydrants, proficiency of training
Day/night, season, temperature, wind direction,
etc ; ) . o
wind speed, surrounding traffic conditions, etc
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Table 2. Al glass launched in USA, China

Rokid Ai Glasses Style
(Rokid/2026.1.)

Meta Ray—Ban Display smart
glasses (Meta/2025.9.)
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Task2 (Difference in DT) -16.0 19.0 .001"
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Category N M sD t b
Less than 15 8 458 | 0.27
years
Tenure ] 3639 | 001"
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more
. Lefi;gf” 14 | 4.26 | 0.40
C%?Tzers;glj 0.580 | .566
1 years or 50 | 218|037
more
Pass 18 4.28 | 0.36
Com.mapd 1.083 | .287
certification | Not passed 16 | 414 | 039
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Table 6. Results of the test on differences in decision-making
obstructing factors according to tenure, etc

OIAREH RBHR9l 214 HHHT

Category N M SD t p
Less than 15 8 423 | 051
years
Tenure 0.010 | .992
15yearsor | g | 405 | 045
more
_ Lefietgra” 14 | 4.09 | 0.42
CCO?rr]erg;rl% -1.493| 145
Tvearsor | 54 | 435 | 0.47
more
Pass 18 | 4.21 | 0.50
Corlnlma.nd -0.165| .870
certification | Not passed 16 | 4.24 | 0.43

o o[ Fo] x| &

931

48 Q471 Al

Pyl

B e
Ut t_7lzqg /\1;\
A H 4.14 o o 7
71z 159 m)vkel %%EL(M=4.
(M=4.10) K.t} d7-d520
2l8kaL 9l A o= LRt

XHXVPP 23] 1A #6&71@, a 13?4?4 Sl

B o7 E 7|EL
Jd a4 t—ﬁﬂé% AT 75_3401]/‘1# 64 %Ol RE
o] et 417 o3 & HFE 7153l Al

AR u |
M= A CZ

f-o]u] 3k zpo] 7} LJrE}Uert Eies

oX roh

o\
2

ML oo O I

4-3 NZHHH HZ0{Koj| = ME(Task1, 2) 2

21

7m“é(Wllcoxon Signed-
= X 7Y 2k
w3 Tasku S XM= AR AE
Z7AM=70. 2%)01 245 W) A1E 23 (M=52.9%)°] 1]s)
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H 7. MZEE HZ 070l w2 Task 1, 2 SH Gl st &zt

Table 7. Results of the test on task 1, 2’s value according to whether VI is provided or not

. t z d
Category Variable VI M SD () ) 0
WMA X 52.94 23.04 -4.336" -3.535™ 0.74
Task 1 o . .
(%) O 70.22 23.03 (.0007) (.000%) (0.61)
DA X 46.47 29.01 -8.971 -4.964 1.54
(%) O 89.41 18.58 (.000""") (.000""") (0.85)
DT X 78.68 28.10 -1.138 -0.625 0.20
(sec) O 84.74 34.04 (.263) (.532) (0.11)
Task 2
Group!'s DT (sec) X 83.35 28.54 2.235 -1.853 0.55
O 72.82 24.48 (.0397) (.064) (0.45)
O 96.65 38.58 -2.908 -2.714 0.71
Group2's DT (sec) < 2400 2770 (010 (.007") (0.66)
E 8. AlZHE ME &3 olalof oist A™ AT} ST A 7P olelE ol tiete] ‘SIS T3 A%
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Category M Bt P | d £ A0 el @482 X e s oxay
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