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1. dA4 A1e] 70

o1& A 5 (Artificial Intelligence, Al)& <I7to] ofd o3t <Ql-FE-9]
I7Ee] Als& EAbsh: o=, AlzHle o) AAE A= A= ¢
A 7IAE Yu (AT, 2019). AFA TS TiEo] e w
o AANA = ALHA FEjrE Wstetar glo] HEskA 1 MeE A
st7]= olgo. & Qs Q¥ ]‘”o Aot shakel Aol et
tleksl A AoEn. HAT - . Russell & P. Norvig)2 9 FA &<

‘At Y A5kt %LEVJ = PFstert AHEAE Ae=TE $

Hox AZsbel 474 JlFon Ad uh glow, nwxe frie
%:—;q%g TH FES 9e Ao TR,

A9-2aA), BAR delEE A
A= ABEA), g3 giFE dol
Gobe Held i) ow AR sl
1 A% AAe AYSATATL, 2019). HA PFHE mz 1y

o]
37
o
o
=

A7kl Aol Aok qtAle] FEAoRE o|Edrhd, Al 4¢A <l
Aee ASES S8 554 FEIH 455 TP 43 AHYE S
AQete Az ¥ S g@detal Advk(AlNlE, 2022)

gy 7)Y AXESS FA JAFA TS TR UMY Aol F3t
ojtf A Wito WMEH HolH A& Fste v 2t B g
AgE AU ok 53 22 sdd T s so= Qs QIzhe]
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ABSTRACT

A Study on the Establishment of an Intelligent
Fire Scene Command System Based on Physical Al
—Focusing on the Joint Operation of Fire Drones
and Quadruped Robots—

Lee, Jin—Heon

Major in Social Disaster and Safety

Policy
Dept. of Social Disaster and Safety

Graduate School of Public

Administration

Hansung University

Modern disasters are increasingly becoming large—scale and
complex, yet on—scene commanders still rely on fragmented voice
information received through 119 dispatch reports and radios to make
on—scene decisions. Consequently, in extreme disaster scenes,
commanders suffer from cognitive overload as they are unable to
simultaneously control dozens of rapidly changing tactical variables. In
particular, in indoor structures and underground spaces where radio
waves are blocked by thick concrete exterior walls or dense fire
smoke, they face an information blackout phenomenon, which acts as

a limitation that ultimately paralyzes the commander's intuitive
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judgment and causes a loss of proactive situational control.

To fundamentally overcome these structural limitations of the
existing command system, this study aims to propose a plan for
establishing an intelligent on—scene command system that jointly
operates physical Al devices, such as multiple fire drones detecting
macroscopic risk factors in the air and quadruped robots exploring the
microscopic environment indoors. Furthermore, beyond the simple
functional deployment of a single device, it aims to maximize the
commander's practical on—scene response capabilities through a
System of Systems approach in which multiple advanced devices and
artificial intelligence analysis servers are organically linked.

Through theoretical considerations and literature reviews, the
technical and cognitive problems of the current fire command system
and manned—unmanned combined operations were analyzed in depth,
and specific and practical system improvement measures were derived
to solve them. First, a multi—source data fusion plan was proposed as
an alternative to relieve the cognitive overload of the on—scene
commander. This can reduce the information processing burden on the
commander by fusing existing 119 dispatch information with real—time
sensor data collected by unmanned devices such as drones and
quadruped robots into an intelligent integrated situation board, thereby
automatically calculating the efficient initial command priority and
optimal resource allocation plan. Second, to resolve the commander's
heavy burden of responsibility and psychological distrust regarding the
results derived by the artificial intelligence system, a rule engine
clearly linking explainable artificial intelligence technology and fire
SOP was introduced. By designing a risk prediction visualization
system based on logical causality that matches the machine's basis of

judgment with official fire norms, it is designed so that commanders

- 110 -



can 1ssue confident tactical instructions. In addition, as an
administrative and policy alternative to effectively operate such
advanced technologies at disaster scenes, the establishment of a new
organization called the fire dronebot squad was proposed to prevent
the contradiction of existing rescue workers holding concurrent duties
and to exclusively perform integrated control capabilities.

The physical Al—based intelligent on—scene command system
proposed In this study signifies a paradigm shift that goes beyond
simply introducing advanced physical equipment to the field,
compensating for the cognitive limitations of on—scene commanders
and enabling preemptive and proactive command based on accurate
data and official norms. This study empirically suggests that for the
successful on—site settlement of this intelligent system, not only the
fragmented introduction of technology, but also macroscopic and
preemptive innovations across overall fire governance, such as the
training of dedicated professional personnel and the maintenance of

related laws and systems, must essentially be accompanied.

[Keywords] Physical AI, Fire Drone, Quadruped Robot, System of

Systems, Commander's Decision—Making
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