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2014 109 3,144 371 1 - - -
2015 4 226 - 32 - - -
2016 @ 3,089 1,345 94 - 3565 - 4,508
2017 6,664 - - 18 - 58,884
2018 | 2,179 3,702 - - 32 434 -
2019 | 9,780 353 - - 22 - -
2020 | 6,133 31,238 - - 43 - -

A | 54,414 73,852 1,259 382 469 434 63,392
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2016 | 3%m~12hn' 143,036 = 2.0 | 2021 = 3%m~12ky 165,150 | 2.3

12kmr 0l 53,878 0.8 12hne0]8 65,567 | 0.9

A 451,613 | 6.4 24 520,087 @ 7.1
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Active Fire Detection

* Firecast= NASAQ| Ot520t 2! B2t &
Aol EHEl MODIS(Moderate
Resolution Imaging Spectroradiometer)
?} VIIRS (Visible Infrared Imager
Radiometer Suite) MMZE Saff T
&= HI0|HE Sall &t ZX| HEE A
AZtoz Mg

Fire Season Severity Forecasting
o 3 7|2t MZE OS2 CHA L B
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g g o o EHEQI BXY 77+ AZHEOf T3 0]2)
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£X : https://firecast.conservation.org/About/DataDescription (A : 2022.06.22.)
https://firecast.conservation.org/DataMaps/FireSeasonSeverity(ZA1! : 2022.06.22.)

2) Fire Danger Forecast by USGS(U.S. Department of the Interior)8)

Fire Danger Forecasts= USGS2} vl AF o] &7 Fsk= S =
nRAER o Y A4 3 84S BUEEsto] AE A =2 7fdst
= S8 71 otk 3kt 3] 2t 7S AllS sl HATE Ak Al7| 2
£ Aoz Yol T2AAE FA] E -FFTT.

Fire Danger Forecast= ?1/3R& 719ke] AAY Z|<=, tyoFst A= 2]shd ¥
T Y 7V A EE Z3610] 3 7HsA Al tiE 2 S, SR gkt EhEo|
gt 7Y 5] A5 A et Hlo|H & AlBRltt. o] AmE2 Fof of&TA]°]
A, A= 9 dlo|E| AlF Hlo]X], GACC A|¥ oS I #|o] 7], glo]E] AH]A
Ho|X & &3l Al A the2 =7 7hsst, Wi el Ex o] Al AL Qi

8) https://www.usgs.gov/fire-danger-forecast/about-fire-danger-forecast& %
wsto] A
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2 USGS

science for a changing world

Fire Danger Map and Data Products

The Map and Data Products page offers bulk download of the Fire Danger Forecast
data suite.

Wildland Fire Potential Index Maps

Daily Period
WFPI Forecast — Day 1 WFP| Forecast — Day 2
Year
2022 v
Month
Jun b
Day
.- -
v 2 : 01 v
ng  data png  da
WFPI Forecast - Day 3 WFP! Forecast - Day 4

Bulk Download

[2 2-6] Fire Danger ForecastOf|A H35k= 22 72 S0t WFPI X|=
£X : https://firedanger.cr.usgs.gov/apps/staticmaps (ZMY : 2022.06.22.)

[2&! 2-7] Fire Danger Viewer Application
£X : https://firedanger.cr.usgs.gov/viewer/index.htm| (AAY : 2022.06.22.)

Fire Danger Forecastol|A] Al&dl= 8 AH|A+= Wildland Fire Potential
Index (WFPI), WFPI-based Large Fire Probability (WLFP), WEPI-based
Fire Spread Probability (WESP), Fire Danger Base Vegetation Indices, Fire
Danger GACC Regional Forecast Graphs ©|t}.
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Wildland Fire Potential Index (WFPI)
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WFPI-based Large Fire Probability
(WLFP)
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WEFPI-based Fire Spread Probability
(WFSP)
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Fire Danger GACC Regional Forecast

Graphs )
p P — o 0|28 97| X|¥o=Z 2510 X|oiER
— - H——— O|% M0} H|W5I0 71& 229 &y
- | SI30 Tt HUS BOEE oS T12f

— 7

(2 BAlL YR2 U™

- X&S 118 Yot
+5 L

R sife] &

Cto
9]
el

Metro21: Smart Cities Institutex= 7}]7| @2 tjslof|4] ~3o}= T2 A E
2 4l 7edTet S Bl 57 EOKSmart Infrastructure, Safe
Mobility, Net Zero Energy, Equitable Economic Prosperity, Clean Air &
Waten)o|A A EAIS= S1E317] fiet of] ZRAES APstal itk o] &
A5E ) AP E oS Hd2 54 AS5ES to = o7l Wi s 2 7
L A&t T4 Eo|tt. 3 YRS 156}71 f15to] 2009 A]
2017Q7HA] vl w210l AR S HlolE, AEE 7HA] &7 A=, A
S= RBGHE, 7H), BEA K, 11 9] 45 B A HUtARG HlolE & o]85
of HEE F=SHH.

o5 22 20,8062 BIFA AS2CIY, 35 Axd AFE D ol sk 1
FE 107k 3] S eE Sk, Tt 822 A5E 5 19 dS5ES
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W ok }9] ORE, 5~19 RO oI E, W 193] AF ASE, AR aF
A5E, IZA AF AS5Eo] AIFet A& Y.
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i
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9) https://www.cmu.edu/metro21/projects/smart-infrastructure/fire-risk-analy
sis.html; Madaio, Michael A(2018), “Predictive Modeling of Building Fire Risk:
Designing and Evaluating Predictive Models of Fire Risk to Prioritize Property F
ire Inspections,”2 &115}to] AJ2HA]

10) =W IA A &G5l= YR AIZISEHE (http://www.wprde.org/showcase/
burghs-eye-view/)



Zdlo] 54 & | AJehgo] tiel] Al A3t 5= S AR 457(31%)
& 14710] S o] 3| A== A& AS=0lM DAY, ol ¥
SPAIAIL0.20%) ot 352 A= UERT. o] g 55l A== 2 o
= JEe iF GulolEX o] 1=l AlSEH, HolE tiAEE B QI HE
B o] o] FHE YEPH o =A 2|, ST, A5E 7F 1l S 9
T=E A vlwskal kA el izt 7St

|
E
| |

* ANIO0s | ASZ00s | AS300s
Al&D0s ) ANSOOs () AN SOOs

I—"
=
o
iz —
—_—
P — o
meom | B e —H
—
Sebect Property type —
A Clmartcator Troes. ='
—
A Usage Tyoes —
=
Setect iocation —h
A Moo
ooy
T — =
=
=
Risix range: -
] i:
H . . » =
=
=
=

[12 2-8] == K0 ME 05 YEE HOoF= HIOJE HAIRE

£X : Madaio, Michael A(2018), “Predictive Modeling of Building Fire Risk:
Designing and Evaluating Predictive Models of Fire Risk to Prioritize Property
Fire Inspections, p.25

Fire Zone

Neighbarhood

Fire Incidents.

PBF Unit
Incident Type

Code Description

Response Time {Min) Range:

250

| T T—
| 5 78 400 428 145 135 400 224 280
# Non-Residential Property Risk
COMMERCIAL -
i

'y L
S?m Townéhip,
) 3 .

Mount Lebanan

APART:4D+ UNITS
APART:20-39 UNITS
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. “\ Whitehall /] P west Mifflin

& DI NlE e

[33 2-9] 1E HEES HOoF= CIHHEIE

£X : Madaio, Michael A(2018), “Predictive Modeling of Building Fire Risk: Designing
and Evaluating Predictive Models of Fire Risk to Prioritize Property Fire
Inspections, p.25
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[38 2-10] 12 &+ "a’%' l'-HAIEC
ZX : https://datastudio.google.com/reporting/9526ada3-68c8-4abb-8661-4b1f61e
6a6d5/page/CpieB?s=mhiHVW6FPEs(ZAHY! : 2022.06.23.)

11) https://support.google.com/publicalerts/topic/11030989?hl=en&ref_topic=
26964275 Frrsto] g

12) https://ai.googleblog.com/2020/09/the-technology-behind-our-recent.html
(HAY 1 2022.06.23.)
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EX HMEZL 227, https://tensorflow.blog/%ED%95%B4%EC%
BB%A4%EC%97%90%EA%B2%8C-%EC%A0%84%ED%95%
B4%EB%93%A4%EC%9D%80-%EB%A8%B8%EC%8B%A0%
EB%9F%AC%EB%8B%9D—-1/hackers_resource/ (A4 : 2022.
06.15.)

A5A9Q 7AES IA A Edk5(Supervised learning), HIAESH:
(Unsupervised learning)9] F 71| 2 U& 4= Atk A Lek52 AFE 9 sk
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£ YEztol gt AogkEelE)0] FolAH, B H 3lHEA 0] A =akgS
ARESH= i34 Sgo|tt gi3d o2 kst Ad B El(Generalized linear
models), AU F(Decision tree), WE EHAE(Random forest)7} U
o} ¥HA HIX| 28k5-2 Ao gl HlolEE 7R & HFEE S5AXIY ¢
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[22 2-15] HHTHAE 7|uto| YN= BEO 75 JH
EX: Medium ZH[0|X|, https://medium.com/@uma.bollikonda/random-forest
-machine-learning-algorithm-401bdcd7a0b8 (ZAH! : 2022.06.15.)
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[O2! 2-16] MELE HIE| H{AIQ] 7|2 744
ZX : Medium ZT|0[X|, https://medium.com/@viveksalunkhe80/sup
port-vector-machine—svm-88f360ff5f38 (ZAHL! : 2022.06.15.)
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(12 2-17] 248 RS HUEZ0| JHg
£X : Compmath ZH[0|X], https://compmath. korea.ac. kr/appmath2021/Perceptron.htmi
(M : 2022.06.15.)
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[12] 2-26] 59 U B4 O3t AIEN A AlLE|Q
EX 1 LI]Z 20(2019). HIH0[ES O|&3 S| & X2 A RY 24, ZEX|2[&3

X| 563(4), p.380.
o 21(2020)% 7129 AR Ak o, UAIZE 714 He]d,
SNS Hole] 5 Heo]el2 7] AskE0 = BAsto] Hrejt oS RS et
1, ol SR Ee] QRIS Fike Aol Wsto] A1 FIH Al 2T Aok

Disaster-related Data Urban Safety Service Model Service
—_— — Association Minin Machine Learnint . .
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EX : YT 2/(2020). |08 2AS 2E3H AHoh 2OFE QTIX|4= MH|A ZH AL, SHEMHEE
&3l=2% 16(4), p.686.
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H 2-12] Xish 20p QHHX|S: D A

0} ax o= 25+
M S N
SRH 712, 3%, OIMERA|, &, 38 36%  44% | 35%
us 712, 21712, 2+, 3%, 3, UMHA, & 2% | 45% | 40%
S 712, F1I2, &k 26% @ 32% @ 30%
ASmMsh | ZM7I12, 34, 4, & 30% | 33% | 29%
* M (CHRIZXIAESFEA), S (SVM), N (MZL7]H)
EX 1 HEF 2/(2020). BIC|0[E 2A41S 2ETH Mol 20FE QAFTIX > MH|A DEH AL, SRt
HEsHSI=2E 16(4), p.687.
Client RSSFB\;;FS Urban Safety Index
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and
Response
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Response

Created Model's Parameters
Realtime US| Predication using
R script

Service

Location APl Twitter API

Google Geocoding AP
Twitter Stream AP
Twitter 4)

Server

NoSql
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Preprocessing

Layer and Visualization Public Data .
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|| -Statistical Data - -2
i

1

|

i, Google Map

[2& 2-28] 0|} 2X|7[4F 4 AAIZHCIO|E] B QHMX|: HE A|AR MAIZ
=X ZYF 2(2020). LC|0JE 242 2E3H M5l ZOFE QHTIX|= MH|A B A7, SHRRHHTE
at5|l=2% 16(4), p.688.
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£ FF 5 o] EHclassification) B9+ ofY 2} 3] F(regression) A0l
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petal length (cm) £2.45
gini = 0.6667
samples = 150
value =[50, 50, 50]
class = setosa

sepal length (cm) < 6.95
gini = 0.

value = [0, 2,
class = versicolor

[1& 3-16] scikit-learn2]| 2JAFZHLIZ(CART) 22 24 Zut of|A|
£X : scikit-learn developers(2022). Decision Trees. Scikit-Learn.
https://scikit-learn.org/stable/modules/tree.html (ZA4 : 2022.10.18.)

SHA 3 =] glolH eh5S Aste] ARt gefd e Hiols JHQ A
olE] 45 5= 2RI TabNeto|th. TabNet> HE HlolH 42 #3t
of ST B = ES] ofF ofo|roE vkt HeEd LE=, 9
AU 7|8 A 2P0l ZAIS 445 HolHA L, HlolE oA sk
St Aol tigt siA7 e Rt Hdolth.22) Y2 o i Ve A
319, & ollAl= TabNer2 531 Hefd 719 52 HlHlolE 242 71s
‘g& AESILA st

21) scikit-learn developers(2022). Decision Trees. Scikit-Learn. https://scikit-lea
rn.org/stable/modules/tree.html

22) Arik, S. O., & Pfister, T. (2020). TabNet: Attentive Interpretable Tabular Learni
ng (arXiv:1908.07442). arXiv. https://doi.org/10.48550/arXiv.1908.07442
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Feature |! Feature Feature Encoded representation
i[ Attentive Aenive | mwwem [0 oo oo
| transformer transformer
S —————— e — i [ Feature |1 i[ Feature |
! | ransformer ransformer | |
Agg. Agg.
Features 5
O e Feawe [T TTTTRATTY Reconstructed
"t T features
(a) TabNet encoder architecture (b) TabNet decoder architecture
Feature _
transformer Attentive
transformer

Shared across decision steps Decision step dependent

© @
[23 3-17] TabNet 2HO| MAY 7=
£X: Arik, S. 0., & Pfister, T. (2020). TabNet: Attentive Interpretable Tabular Learning
(arXiv:1908.07442). arXiv. https://doi.org/10.48550/arXiv.1908.07442

£ Aol A A8 TabNet 22 DreamQuark(2022)°l14 788k pyTorch
718t pytorch-tabnet &0t} pyTorche= F2 21715 €11 Q= dE Y gfo]
BefE]2, 24 HANA scikit? -FART 2 X195t (scikit-compatible)
ojw] /i dejd RHO| ARgo] 7HASIE. DreamQuarkes #5F ZE
(TabNetClassifier), 3]7# X @(TabNetRegressor), tFa Y £5% =4
(TabNetMultiTaskClassifier) 5 T3t 212 93t TabNet R &S Al25}kaL
QAt}.23) B Aol e ARl | 2 B ndg ARSI

[22! 3-18] pytorch-tabnet®] GitHub H|0|X|
£X : Github ZH0|X|, PyTorch implementation of TabNet paper. https://github.com/
dreamquark-ai/tabnet (ZAY : 2022.10.18.)

23) DreamQuark. (2022). PyTorch implementation of TabNet paper. GitHub. http
s://github.com/dreamquark-ai/tabnet
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7] 7416“5 7|5 A= oM dllS 240l A S A Bl 7= A
24| 5= S A HlolEE B8t Ve SAIE Attt s A Rl
A= A5E &, AU, S5, —?EH:‘E ﬁﬁd Ao, SAju] s
7/, EUAT R B, A S R AR S, A= S, AH
SAEE F= ZHI =L ShAfj ] sfofl tisiA oS 2t SAIEHATE S
BE+ ASEWFEE)EA 5T & Ui, U5 STt s
W SR 3 B4 A

Em

xvﬂ

@® MM HEE 8 -HHY - E4- LS HT U S
£ Ao 9] A 55 S EA BAIE AA s 5SS tY
o2 BAE 7I&starh A4 A5E S5 SR B4
H(2017W~2021) A2A] SH HA| 21,3677 FolA s-sF8ol|49] SHA
A47F5,11470(23.93%) 0 & 7P EWokom, thZo & % Zﬂ*(%%
7FH0] 4,9027(22.94%) 0.2 =tTh A1E L A2% TAYSA o=
6,18071(28.92%)2] SHA{7} LAY ST,

7= 2017 2018 2019 2020 2021 gl
3554 1,109 1,271 1,103 939 692 5,114
R=Es 1,128 1,222 1,066 879 607 4,902
H2E DRI 745 768 699 590 483 3,285
15 2SS 614 703 647 566 365 2,895
APAM 242 252 251 260 182 1,187
WAL 56 72 73 51 57 309
3% 62 49 55 42 25 233
LU 35 55 50 38 28 206
THOHA[A 29 44 52 32 22 179
QXA 34 32 27 19 18 130
7|Et 73 80 87 82 53 375
0|7 |xH 695 600 528 413 316 2,552
2yl 4,822 5148 4,638 3,911 2,848 21,367

2
23.93%
22.94%
15.37%
13.55%

5.56%

1.45%

1.09%

0.96%

0.84%

0.61%

1.76%
11.94%

100%
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oA & 5.1927024.3%)=2 71 Zol LAt on, AWA 500mz7t
molatofl A= 4.10871(19.23%)2 A7 ARSI ASE A ot
A Y SAE A EH Ik o2 AR 1,000m0l5t = 3,000m01 ]
ASZONA oA B W7t w55 & 5 9l

éi

= 2017 2018 2019 2020 2021 A Hig

200m* O[5} 705 809 669 549 399 3,131 | 14.65%

200"12_’:‘_:'-" 0,
50010|3} 1,174 1,224 1,139 996 659 5,192 | 24.30%

500m =2}~ 0
1,000m70[3} 915 976 904 735 578 4108 | 19.23%

1,000 m* =24~ o
2,000m70[3} 433 465 406 371 269 1,944 | 9.10%

2,000m &2t~ .
3,00010]5} 158 180 181 146 107 772 | 3.61%
3,000m =1} 742 894 811 701 520 3,668 | 17.17%
Oj7|xy 695 600 528 413 316 2,552 | 11.94%
24 4,822 5,148 4,638 3,911 2,848 21,367 | 100.%

A%E S5 S 24 BAIE A ET 535 ool AEEA Q] sk Ay A
T7}13,96471(65.35%)= P =3kt ol= 55 o5t ASEo] A=Al HA A
ZEOJA AA|oh=vlFo] 7] gEQ] A0 E HRIt th&0 2 6~10% AZE
9] 739 2,2577(10.56%) 2 EFGTE.

= 2017 2018 2019 2020 2021 Al HIZ
5= 0|5 3,160 3,390 3,051 2,555 1,808 13,964 | 65.35%
6~10% 461 518 491 445 342 2,257 | 10.56%
11~205 403 496 466 399 308 2,072 9.70%
21~-305 81 118 86 79 62 426 1.99%
30504 22 26 16 20 12 96 0.45%
0|7 1%y 695 600 528 413 316 2,552 | 11.94%

A 4,822 5,148 4,638 3,911 2,848 21,367 100%
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314~404 1,159 1,276 1,037 940 631 5,043  23.60%

414 0l 701 776 642 559 381 3,059 | 14.32%
7|E} 789 696 626 493 378 2,982 | 13.96%
Al 4,822 5,148 4,638 3,911 2,848 21,367 100%
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AA] F2L5E AR 4= [ 5} 4= | AEsla] [ AAkishg: S et
L ofefe} 2ot

T QFms Qs EE(ar) QUPSeCHH| AFLGH  HX CHH] IS mIGH

32+ 62 151,999 = 23.91 0.000408 2.593057
ST 63 130,764 9.96 0.000482 6.325301
ST 22 | 233,734 21.87 0.000094 1.005944
457 31 288,941 16.86 0.000107 1.838671
2T 32 | 351,073 17.06 0.000091 1.875733
SthE+ 47 = 353,181 14.22 0.000133 3.305204
Eae 42 | 391,110 18.50 0.000107 2.270270
g5+ 83 | 442,506 = 24.58 0.000188 3.376729
457 38 298,622 | 23.60 0.000127 1.610169
L an 35 | 314,884 | 20.65 0.000111 1.694915
EF 40 509,686 ~ 35.44 0.000078 1.128668
=257 43 474124 | 29.71 0.000091 1.447324
M=+ 45 | 317,159 17.63 0.000142 2.552467
OpE 53 | 376,062 = 23.85 0.000141 2.222222
AT 28 | 445,270 17.41 0.000063 1.608271
dMT 66 575,813 @ 41.45 0.000115 1.5692280
=T 24 | 416,570  20.12 0.000058 1.192843
Elian 32 | 243,872 13.02 0.000131 2.457757
FsET 89 | 398,938  24.55 0.000223 3.625255
SHF 43 | 392,628 16.36 0.000110 2.628362
2o+ 72 | 500,750 = 29.57 0.000144 2.434900
Mz 68 = 409,025  46.98 0.000166 1.447424
YT 75 | 534,988  39.50 0.000140 1.898734
so7 71 665,847 @ 33.88 0.000107 2.095632
Pican 64 464,490 @ 24.59 0.000138 2.602684
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Safety accidents in buildings due to natural disasters such as earthquakes, floods,
typhoons, and social disasters such as fires and crimes are increasing, and concerns
about the large—scale human and property damage are also increasing. According to
the "2020 Disaster Yearbook" published by the Ministry of Public Administration
and Security, the amount of damage to buildings caused by typhoons, heavy rains
and earthquakes between 2011 and 2020 was very high. In addition, there is a
concern about large—scale human and property damage in the event of a safety
accident due to an increase in medium and large—sized buildings. According to the
Construction Safety Management Comprehensive Information Network, a total of
34,385 safety accidents occurred at construction sites in 2021, and a number of
casualties from fires and collapses are continuously reported. The increase in aging
buildings is accompanied by decrepit mechanical and electrical facilities of buildings,

which is a factor that increases the risk of fire, so countermeasures are needed.

Accordingly, there is an increasing need for research on the use of data in
architectural and urban spaces to solve disasters and disaster problems in buildings.
Fire countermeasures for existing buildings are mainly to check fire prevention
facilities to minimize damage in the event of a fire, and firefighters request the use of
building drawing information in the electronic architectural administration
information system to respond to fires. In light of the increasing amount of
information on various and vast architectural and urban spaces such as the electronic
architectural administration information system and the national fire information
system, research is needed to establish a disaster and disaster prediction system based
on big data analysis. With the development of fourth industrial revolution
technologies such as Al, machine learning, and deep learning, the accuracy of
predicting disasters and disasters is increasing significantly, and problem—solving
skills using architectural and urban space data are secured, so research is needed to

apply these skills.

Therefore, this study aims to establish a methodology for predicting dangerous areas
to prevent safety accidents in buildings using attribute information of buildings and
fire occurrence data in buildings, and to propose a model for predicting disaster and
disaster risk areas. First of all, we intend to derive a linkage plan between fire
occurrence data and electronic architectural administration information system
data, and analyze it to establish a methodology for predicting fire occurrence risk
areas. In particular, it is intended to derive a plan to link building fire occurrence data
with electronic architectural administration information system data. In addition, we



would like to propose a disaster and disaster risk area prediction model. Based on the
fire data risk area prediction methodology, we would like to propose a model that
can predict disaster and disaster risk areas occurring in buildings and spaces such as

collapse, heat wave, and flooding, and suggest a direction that can be used in policy.

Chapter 2 examines domestic and foreign disaster big data systems, big data analysis

methodologies, and related research trends.

The state has established and operated various crisis management systems for
disaster prevention, management, and recovery, and related systems are operated
based on various disaster and disaster data. The disaster prevention and response
ministries in Korea are overseen by the Disaster Safety Management Headquarters of
the Ministry of Public Administration and Security, and operate the National
Disaster Management Information System and the Integrated Safety Information

Disclosure System to prevent and respond to disasters.

Fire and crime, which are social disasters, have established and operated individual
systems. Fire is used as data for establishing and responding to fire prevention
policies by providing information on the risk of fire occurrence by region through the
National Fire Information System. The geographical profiling system operated by the
National Police Agency mainly performs crime risk measurement for crime
prevention. Overseas fire occurrence prediction systems primarily focus on fire
occurrence and spread prediction systems through large—scale fire occurrence
monitoring. Examples include FIRECAST and Fire Danger Forecast, which is
operated by the U.S. Department of Interior.

The implications derived through the review of big data prediction systems related to
disasters and disasters at home and abroad are that it is necessary to establish a
system for collecting, processing, and analyzing related big data to prevent disasters
and disasters. In addition, in order to respond quickly to disasters, take measures,
and minimize damage, related data should be provided easily to policymakers and
the general public, and building attribute information is important to establish a
disaster and disaster prediction model for buildings.

Looking at big data—based disaster and fire prediction research trends, the focus is
on the types and lists of data that should be used for prediction and the big data
research methodology that utilizes existing data. The type of data, the degree of
construction, what data can be used other than disaster and disaster data, and the

focus is on research on scenario construction for prediction.



In Chapter 3, related data selection and linkage measures were prepared to develop
a building fire prediction methodology, and a building fire risk area prediction
methodology was established.

A place with general characteristics of the city was selected so that it could be applied
to various spatial units as a matter to consider when selecting a target site for the
establishment of a prediction model for a fire hazard area. Therefore, in this study,
Seoul was the target. Next, in order to apply to the big data analysis methodology,
the fire data to be analyzed in this study was linked to the electronic architectural
administration information system data. First of all, the structure of the fire
occurrence data and the construction administration data was checked, and the PNU
code containing address information was generated with the linkage KEY of the two
data to perform the linkage.

After linking fire data and electronic architectural administration information system
data, spatial informatization, or geocoding, was performed because distance
variables will be introduced when analyzing big data. Building integration
information was used as Basemap, and in the case of crime data, the data were
enormous, so instead of extracting crime—prone buildings, it was derived in units of
aggregated districts. As the next step, the ArcGis program was used to build a dataset
for big data analysis, and three types of fire—related variables, six types of
crime-related variables, and six types of building—related variables were built as
independent variables, and whether a building fire occurred was built as dependent

variables.

After setting variables for big data analysis, a machine learning model was selected.
In this study, the CART model implemented by scikit—learn was used in
consideration of the fact that fire was a binary variable. In addition, the TabNet
model used in this study is a pyTorch—tabnet model based on pyTorch, and a
classification model was used like the decision tree. After that, a total of 40,960 data
were extracted as final analysis data by pre—processing and under—sampling
according to each model, and 80% of the data to be analyzed was used as training
data, 10% as verification data, and 10% as test data. In this way, the development of
a prediction model for disaster and disaster risk areas was carried out in the order of
data processing for analysis, variable construction, and big data analysis model

selection to suit the model.
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In Chapter 4, the prediction model of buildings in dangerous areas was applied based
on the construction of the final dataset and the selection of machine learning models

performed in Chapter 3.

First of all, the current status of fire in buildings in Seoul was identified through
technical statistics on building fire data. In the case of Seoul, the number of fires in
apartments and detached houses was high, and in the case of total area, there were
many fires in buildings exceeding 200n* and 500m7’ or less, and in the fire statistics by
floor, there were many fires in low floors below five stories. In addition, as the aging

progressed, the number of fires increased.

In big data analysis, the TabNet model was used to predict fire—prone buildings
among decision tree models and deep learning models, and the types of fire—prone
buildings and fire risk influencing factors were extracted through analysis of machine
learning models. Through this process, the prediction model was verified and the
characteristics of buildings vulnerable to fire were interpreted. As a result of the
analysis through the decision tree model, among buildings with a total floor area of
5,160m’" or more, the fire incidence rate in types excluding educational research
facilities was the highest at 12.0%.

Through the extraction of fire risk influencing factors derived from the TabNet
model, the possibility of using the predictive model through analysis of the deep
learning model was verified. As a result of the analysis, the accuracy for the
verification dataset was 67.5%, and the accuracy for the test dataset that was not
used for learning and early interruption determination was 65.8%. As a result of
extracting the factors influencing fire risk, the total area was the most relevant
among the building properties, and the use was the next highest. It was found that the
relationship between the violation building and the approval for use (oldness) was
relatively low. In the case of crimes, the number of five major crimes was highly
related, while the number of individual crimes was low. In the case of the distance
variable, the radius of 1km of the fire area was higher than that of the surrounding
1ka’ and 500m.

The machine learning—based building disaster and disaster prediction model
proposed in this study is a methodology that can identify fire vulnerability
prediction, the type of vulnerability, and the cause of vulnerability judgment for each
building unit. As the last step of the analysis, the fire vulnerability prediction result
was visualized based on spatial information, and the applicability of GIS



visualization technology was reviewed.

Finally, the limitations of this study are that the analysis of all data was not
performed due to some errors in fire occurrence data and electronic architectural
administration information system data, and the prediction accuracy is relatively low

because the types of variables applied in big data analysis are not diverse.

Therefore, in order to improve and upgrade the accuracy of the big data—based
safety accident prediction model developed in this study, it is necessary to perform
tasks to increase the integrity of related data and apply various humanities and

sociological variables to increase the prediction accuracy.
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