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[Abstract]

Disaster alerts are text messages sent by government to people in the area in the event of a disaster.
Since the number of disaster alerts has increased, the number of people who block disaster alerts is
increasing as many unnecessary disaster alerts are being received. To solve this problem, this study
proposes a deep learning model that automatically classifies disaster alerts by disaster type, and allows
only necessary disaster alerts to be received according to the recipient. The proposed model embeds
disaster alerts via KoBERT and classifies them by disaster type with LSTM. As a result of classifying
disaster alerts using 3 combinations of parts of speech: [Noun], [Noun + Adjective + Verb] and [All
parts], and 4 classification models: Proposed model, Keyword classification, Word2Vec + 1D-CNN and
KoBERT + FFNN, the proposed model achieved the highest performance with 0.988954 accuracy.

» Key words: Disaster Alerts, Text Classification, Deep Learning, Word Embedding, BERT

(2 <]

AFEAE A 2 A 27
BAY BE A5 AR Skl P gz
= AbEe] Fheha Atk olsh ge BAZ AZe] Slstel, ® ATelE AGEAE A

o oft
)
12
=2
e
ir
>
T,
I
=2
)
)
ir
M
Y
as)
>
)

N _ﬁ

2

(AU

L

O

= ] s
FHHZ AFzog BRI AR wEl sk Ade] AGEANE A8 de HEd &
s Aol AgH RAS QIS KoBERTE Ea) dwdslal, LSTMS £3] Ay 3
2 EFETh [HAH, [BAF + FEAF + AN, [T FAHS 37 FAF 233 Al B 719 =
5, w5
Els

Word2Vec + ID-CNN % KoBERT + FFNNY 4Z5F 257 mdS g835le] APdEA=
RS ES
= = 0}

o,

Az}, Aok o] 09889542 AR I we& A

» FAO: A=A HMAE FR EE'S, HOl YHIY, BERT

 First Author: Soonwook Park, Corresponding Author: Soowon Lee
*Soonwook Park (soonwook0304@soongsil.ac.kr), School of Software, Soongsil University
*Hyeyoon Jun (gompoo97@soongsil.ac.kr), School of Software, Soongsil University
*Yoonsoo Kim (blackbeaver37@soongsil.ac.kr), School of Software, Soongsil University
*Soowon Lee (swlee@ssu.ac.kr), School of Software, Soongsil University

* Received: 2021. 06. 23, Revised: 2021. 11. 12, Accepted: 2021. 11. 22.

Copyright © 2021 The Korea Society of Computer and Information
http://www ksci.re.kr pISSN:1598-849X | eISSN:2383-9945



2 Journal of The Korea Society of Computer and Information

I. Introduction
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II. Related Research
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III. The Proposed Model
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on National Disaster and Safety Portal
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Table 1. Number of Disaster Alerts by Disaster Type

Disaster Type Number
HEE 5,000 (67,98474 &)
5 2,584
32 1,115
Skt 816
nE 766
24 725
o 574
£4 435
AFARER 408
7|Et 1,155
A 13,578

S8t AIFRAL & <Table 1>0014 A¥9] 3719] Rt 83
ofl sl st= A=At CloJE|] ofAl= <Table 2>9F Tt

Table 2. Examples of Disaster Alerts

Disaster

Disaster Alerts
Type

= [52H713] 8.20. ¥ 828, AE35 AHIjALR Lt
(B2 FAS1A) T =2 FERE 24
|

MYy
7 BL0|M TS WO A7)

(s

ofn

for
Ho

189 o ]

ooy

3. Data Preprocessing
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Table 3. Example of Preprocessing for Disaster Alerts
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4. Proposed Model
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Fig. 2. Proposed Model
for Disaster Alerts Classification
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2. Experimental Results
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Table 5. Classification Results for 4 Models with [Noun]

Word2Vec | KoBERT | Proposed

Model | Keyword |, "1 cNN | + FENN | Model
Accuracy | 0.807556 | 0.963181 | 0.977909 | 0.986009
Precision | 0.794879 | 0.965191 | 0.968636 | 0.980192
Recall 0.705061 0.967219 | 0.967275 | 0.981992
F1-Score | 0.747281 0.966204 | 0.967955 | 0.981091

Table 6. Classification Results for 4 Models with

[Noun + Adjective + Verb]
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Accuracy | 0.796067 | 0.965390 | 0.978645 | 0.986482
Precision | 0.805127 | 0.965626 | 0.965159 | 0.983121
Recall 0.647994 | 0.966532 | 0.966121 | 0.981285
F1-Score | 0.718064 | 0.966079 | 0.965640 | 0.982202

Table 7. Classification Results for 4 Models with

[All Parts]
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Accuracy | 0.755781 | 0.969072 | 0.982327 | 0.988954
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F1-Score | 0.677104 | 0.967717 | 0.975283 | 0.984608
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Table 8. Examples of Classification Failure for the
Keyword Model with [Noun]

Disaster Alerts Data

7834 | WoF BLUIANY ALSESE 87| ALY
LA ATIET| AL A E 2| Y ooz BatAL Lol
U297, o 20] AT

TR0 O|7 5 HEE LHsHAE 5
REH LBUSNN = 18 BULSY B2

Ch23 H|BOE 7| HRYCE

25 MY ZE2Y 12009 7|5 52
ASYHL AR ZH U 1M EH 2

AL HOrSH MY HUAAlL.




A Deep Learning Model for Disaster Alerts Classification 7

Table 9. Examples of Misclassification for the Keyword
Model with [Noun]

Table 10. Classification Results by Disaster Type
for the Proposed Model with [All Parts]

Disaster Alerts Data
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o] £5 B9 50 YFS ol x|k Ao W
49t 719E 25 292 AR oA 3559 2
% (25 SAHPHORE SAF 230 vlsl 5ol £2 W
7190 £5 2L [FAPL 1Y ol U 1

I%L 719E £2 Aol HiEUS A™E ZE Ao
3502 SHSHE Hopt 48] Jlelee 2agoen
@a)7] Rl 7oz BAg|9ch
71t ‘Ol Helde oo RR oM = [
A HlolEE E8sie o 7P St 452 B
dl, o= KHLJ—F& tot ol FEetd gh=of EEA]
o] Weke o] melst 42 7}
WET} B2 TPRlA of, e} 2e Ak} T
‘%a’ Sof 24} So] o] T o] £ 32
motst=d f2fsh] medl Zlez wdHE:
uE 2US FYsk, HFHOZ [BE BANS TS
KoBERT + LSTM =ZHo] 98.8954%9] et = 71
< ‘352 Wl SRR A eteoflal Rix2 JJr‘*
AR HlolH Yol S5kl 2/ ®oke A
glolef7t ofAls] EAfleitt= e ot

_4

T x2 i oH
- rﬁ rulm

no r

£ du rr

D il
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2 H.IIO apt ok

Keyword Precision Recall F1-Score
HEE 0.998028 0.990215 0.994106
Ef S 0.991837 1.000000 0.995902
52 1.000000 0.991803 0.995885
Srmf 0.974359 0.974359 0.974359
e 0.932584 1.000000 0.965116
i 0.971429 0.971429 0.971429
o 1.000000 0.947368 0.972973
e 1.000000 1.000000 1.000000
AFAFEY 1.000000 1.000000 1.000000
7|Ef 0.977941 0.970803 0.974359

Table 11. Examples of Classification Failure for the

Proposed Model with [All Parts]

Dllsatsiier Disaster Alerts Data

Type

HEW |« SMERO) U2 MY RA SHAZH B
— SHI} Oty & 1€ 7¥~1¥ 10¥ 10:00~16:00

e « 3Y 10140 HAR QI3 Y AR £
gt SH Z, 24 98 Y QHUALDO| Qol5t0] F

= Al7| HFFLICE 519-4646
, « 2Y SO U CfH Are Zojw W 2=
& o) OAEI QL AZH32| S AFEZAIBA|Y| b

HU4 £[634-8500]

<Table 10> 7P 52 452
St KoBERT + LSTM =9 xft 3
Recall, F1-Scoregs UEPd Zlojd, £3Rog wEo
gt AIHRAIY] 25 2g50] 7Pg e A0 Uehdrt
Teble 11> A2 2530] £5) W7 A2 Ko
Elo] ofjAlolct. #F Auje] UQlg ARt Ak, <Table
10> 29 SRR o 5o e Al 9l i
27} o] 010l 97} ugon), M § The A

4902 W 4 9t HoPt olo] B 2Rel Ao
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V. Conclusions

& Ao E AR met B gt Aol RidEAL
o 2N & YES 5] Yol AERA 2 R o]
met AERIY) Al GRS PRI AL 2UL BE
Relo] e 45 SHSECh BAF mgeRE (WA
[Ah+ GBAF + SAH, [BE BANY| 371K ulwslg
3, BE= gzt 719 22 Word2Vec + 1D-CNN,
KoBERT + FFNN, KoBERT + LSTM 4%=&5 MA5to]
vl AYS ARl A Auh [RE FAHNE E8eF
Aot RE(KoBERT + LSTM)o] A== 0.988954,
F1-Score 0.984342 7}AF =2 M=9 gdct Fsh A
Hd T2 KoBERTES ARSSE & 2HE1F Word2Vecg
ARRSE 2ol 710] M= Xjo)rt H|w A 2 Zlog Hot <
Hlg Bdo] ¥ %70 $5 B Mol e 9FL 7]
3 7o Wee 4 9t

olr

22t ARt RELe he A Aol 2 9ol 9l
S SR BT bk

HolElE SHEIPI ARl ojulel wHe Ser u
7

o} et 2 olshg $9l AT 4 9ok ofgal, 2
A EEe Folu, 21 5o A% Ry Fof ol2
AFo2 PEote AL WSl E3t, Ad2Ate) 7]
A9 QM B3 AN 9 A4 dolElE BEst B
Ago] At RS EIsAL, JjAl $A HBE A
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