ISSN : 1976-2208 (Print) Journal of the Society of Disaster Information
ISSN : 2671-5287 (On-line) Vol. 18, No. 4, pp. 883-890, December 2022
www.sodi.or.kr https://doi.org/10.15683/kosdi.2022.12.31.883

Original Article

O[o|x] QA2 Set Al 71Ht A% Al 27| 7= FHEo)| 2ret o1

A Study on the Development of Al-Based Fire Fighting Facility Design
Technology through Image Recognition

e - M7IE - 2IF2P

Gi-Tae Nam', Seo-Ki Jun?, Doo-Chan Choi**

'Assistant Researcher, R&D Center, KF UBIS CO., Ltd., Seoul, Republic of Korea
2Researcher, R&D Center, KF UBIS CO., Ltd., Seoul, Republic of Korea
3Chief Executive Officer, KF UBIS CO., Ltd., Seoul, Republic of Korea

*Corresponding author: Doo-Chan Choi, cdc4111@kfubis.com

Received | 28 November, 2022
Revised | 15 December, 2022
Accepted | 15 December, 2022

@ OPEN ACCESS

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.
org/licenses/by-nc/4.0) which permits unrestricted
noncommercial use, distribution, and reproduction
in anymedium, provided the original work is
properly cited.

© Society of Disaster Information All rights reserved.

ABSTRACT

Purpose: Currently, in the case of domestic fire fighting facility design, it is difficult to secure high-
quality manpower due to low design costs and overheated competition between companies, so there is
a limit to improving the fire safety performance of buildings. Accordingly, Al-based firefighting design
solutions were studied to solve these problems and secure leading fire engineering technologies.
Method: Through AutoCAD, which is widely used in existing fire fighting design, the procedures
required for basic design and implementation design were processed, and Al technology was utilized
through the YOLO v4 object recognition deep learning model. Result: Through the design process for
fire fighting facilities, the facility was determined and the drawing design automation was carried out.
In addition, by learning images of doors and pillars, artificial intelligence recognized the part and
implemented the function of selecting boundary areas and installing piping and fire fighting facilities.
Conclusion: Based on artificial intelligence technology, it was confirmed that human and material
resources could be reduced when creating basic and implementation design drawings for building fire
protection facilities, and technology was secured in artificial intelligence-based fire fighting design
through prior technology development.

Keywords: Fire Safety Design, Fire Safety Design, Image Learning, Deep Learning, Fire Fighting
Design
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Fig. 1. Al-based firefighting design solution software structure
18 1
| | P
Design Request — N '“q/' TAE e EEA TS
USE M ItW Ue P 1
) ) s B TS [ W HEA Ay ] f siowe gan f
L] oo vEmEwemn | ! * 7 " s )
i T 8 oy / IARENN A s
Predesign I prerepm—— e —] ! Hzuw §
H —_ [ asuAn ] )’J ESTEET P __F{
f o Ewew am e | e ,_'L_’ .
T E BT f" R'PEEI!TIA?I;IN ;
Schematic i [rrammny 2| e —
Design : l—;]_ S omagmean
. e (Wl M N Fi HE A £
: N
- L S 7 T
Design g e | ey pAmEsd
Dvelopment L (EETETL T, AMAIM EF HEAE
_ . geos
Design Change P e e
— 5\ ] _
. AR - — oK |
Construction T o) ¥k Lal
Documents - \ HE uH R
Fig. 2. Fire fighting design practice Fig. 3. Planned design process frame level units
procedure
28| 2 0ls

3

Aol ol AZ-20] Wast AU SRHE A4 Sl 157128 Sl sl B ISR dideis
Kel

739 AL /dH] 2 =R ] 5o e A F71AA7] Rt A AN o e S5 E R, 71T R E S
o] Fa12% 5 3jlslo] sfg 71520 A1 FH-E mlelaof g, ofeieh 4] 2 99t e Tge
A A =

=
YRR ZRAA dAEES FHISHAL A57h Q] thet ofu|A]E Q1Afste] AR du] A4 RS
T

1o Fig. 42} o] AA| Lz TI3ol M ARgALfA| s UIE Fofl EE 2l & 4= 3l

o
olt

Y, —H
rel
_O,L
N,
do
%

KOSDI

885



Journal of the Society of Disaster Information | Vol. 18, No. 4, December 2022

0|m[] 44| Cio|E] 3

A=A H A 7HAEe] Flololu 27E L8] 0] &Jjke n) 2] =

H2le] Y= SR AEfato] ARl e AEfsto] RIS
Alslior . ojmf 7P S8t Fie sl 2 dnt Faq ol G FA1 = viA|slioF sh 5] vl 5 v,
APAVE 501 71s& TESY A= 7877 flofoF it wEkA of2fet of2] HiseE flolke Zlo] 2 o] A &5

vkl g 4= ¢lom o] QJalA4 YOLO v4 234 914] H2id & (Redmon et al., 2016)= 0|85 A =Ho| A 7|50l T

A HOlEIE 5} ol Si5A1A o1& 285191k YOLO v 2

SIes 4 A 2] o] ShupzA ofn|E st FH o=
HHE n7l 9] 2B =7 A EAL SESIalA} Shs R oll A AMF 2] Hijt AR HaE dlSche Lol o2t g2 2
A 51 HlolHE oA

g B9 ol Alek= 7]&o]tth Table 1914 AAIE WS YOLO v4
Cls PﬂOﬂ Aolgt -g-0 24 I Y Folut 7150l thigh 371 vlofu 7]
9] et of27] ol citet FH-0] tlo|ElE 5ot $1t ol PSS 7|0 2 Hlo[HE

713l 5 AFso] =1 W s
Sk

HedE 50l 715 R 2ol ElelHE o

=2 o= = do}oﬂ‘:}.
Table 1. Defining labeling for object deep learning
Sl Door 1 Door 2 Column 1 Column 2 Column 3 Column 4 Column 5 Column 6
IIII|[ I
TS M ﬁ 1 Iz @ @
C rrrz|| I
5 i _ _ H37+ H37+
715 B _ H37 H37 ©°o c°°
] ool & ejojdo] 2 H YA o o

+238E  +ZI2E g m]
+Z38E +ZH8|E P PN
B AE2 agas) 1 @en5)2

Fig. 50f| A|A% viel o] apillz] o 2 A oje v-gof what i f B} 7|5of tisted 2F 1,00071 o4f2] glo]efo] tist
o] YOLO v4 B8 513tk Fig. 4(a) E (b)ollA] AN == le} Zro] vReduba 715 7]1%5-2 o] 8510 A7 mrofA] &
T} 715 YOLO v4S E3)) AAEIAE 2|5} o] = Sa5}0] 5

[¢) '_l
oj o
=

28 AL Fig 4(0) 2 (@) S0 U 5

f
ao
rO
1> m
_O|L
rr
poy
m{o
o
ﬁ
El
%9,
_V,L

2735k egHloHE 7IRte g I3 Al Ee] & % 7]

=

886

KOSDI



Gi-Tae Nam et al. | 4 Study on the Development of AlI-Based Fire Fighting Facility Design Technology through Image Recognition

000 Br5 1,000 T,000350
125

&l

(b) Column labeling

5 img

cowmn2: 075 SN col 094 cal
N\

colmn2: 074 column2: .98

I| I L] 4}

teolumin2: 097

(c) Door recognition according to object detection (d) Column recognition according to object detection

Fig. 5. Image recognition using YOLO v4
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(a) Door space included when calculating boundary area (b) Column avoidance when installing pipes and heads

Fig. 7. Implementation of fire fighting design through software
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