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Development of a False Alarm Classification and Prediction
Model Using Transformer-Based Large Language Model
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ABSTRACT

The 112 emergency reporting system is the police’s front line for public safety, and rapid dispatch and
incident handling are of the utmost importance. False reports are problematic in that they not only waste
police power, but also make it difficult to respond to situations that need help. In order to respond to the
increase in false reports, this researcher proposes a 112 false report classification and prediction model based
on deep learning. This model receives the report text summarized by the 112 situation room receptionist and
determines whether the report is false or misidentified. Mistaken reports are almost impossible to detect on the
surface from the point of view of the person who filed the report. Because of this, the researcher conducted
an experiment dividing data containing all false reports and data containing only malicious false reports. Model

training was performed with the same hyperparameters for five models with transformer structures: BERT,
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KoBERT, ELECTRA, and RoBERTa. This study is significant in that it took a problem-solving approach to

the police’s actual security work using natural language processing and LLM. It is expected that the results of

this study will help identify malicious false reports and support police decision-making.
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Table 1. Detailed Description of Data (Categorical)
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Table 7. Transformer’s Multi-Head Attention operation
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able 8. Examples of malicious false report
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No, Axxs Ws Az W

AR OO OC*A))
2249 A7 Z24
5

zﬂ *-}:*7_******5lﬁ

A2 A9 E3 4
L3 e Aoyt gel
Aekay A1

Fob o edelsl ke | AlmA 0OoOo(RA)oE
A 1 gk 3 | 2] ojelielgty s
2. Fael HAAzE FAA | E1F glowA A

J2 5. F9]ecily BRuE sk dolE
Fig. b. False report classification model training data
structure
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# Column Non-Null Count Dtype ol gol sHskx | sle] AR F 3R
0 HTFS S 37,735 non-null object 2 2]
0|5 - i -
1 10l 37,735 non-null object weube] wAMROR = el o] 4]
op ek | mgl) | IR EHel

IS sl Solzict

v




= / Transformer 7|HF LLM®] 8458 0] 88k 112 39 QA v -7l S /i
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A 31910147 Hol¥] 18,7357 FellA] <t2]A]
39l el el 4,765713 E-RFslsic) ool
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Z3}o] ofolx] F9aly B5 =l s 9% =
9,565(4,765/4,800)71-& wlEisaic) ofg & 82 3
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El9] ofxJelc}. wgt okojd] s ¢jAly BRwdd sk
o A8 dlolele] Hele ofs 23 63 2k

5 dlelel el digh Az 282 a3 73 2k

A

4

{class ‘pandas.core.frame.DataFrame’)
Rangelndex: 9565 entries, 0 to 9564
Data columns (total 2 columns):

# Column Non-Null Count Dtype
0 ATEHS HE 9,565 non-null object
1 Hols 9,565 non-null object

S8 6. oeld )ALy wFrd s dlole]
Fig. 6. Malicious false report classification model training
data structure
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AJ313itl. KoBERT+= 1% 89 BERT %9} 2%
], KoELECTRA =3+ ELECTRA T-%9} El5ic}.

=

Q!

undersampling filtering

SO 28 HOER

EEEECARERENED
(37,735 7t) (9,595 7H)

tokenizing tokenizing
(max_length 512) (max_length 512)

Model input Model input

a8l 7. AAe I 5=
Fig. 7. Preprocessing process flow chart

4.4 sto|mulzlolef X1

S AollA] F53 g5 dlelel g 217t 51924l
A31(37,7357), 3$1ARA 19,5657 dlolElAlo
wrdghel 7] dlelelle R skl mell gk T
3Jc}. Transformer 7% 7|HE] LLMS- o]&3}o] 418]
o] Zs)=sict. BERT-base, KoBERT, ELECTRA,
KoELECTRA, RoBERTa X®lo] tjile]w], o}
Hyperparameter= T2} o] FUsHA| s 53
et 7 79 dele e 27 sk 4] Train
: Validation : Test 8 : 1 : 12 &&=gic) ou, &
2lo] Bajz]¢]

o python scikit-learn
train_test_split() &5 ©]-8-3}Ach

L3R o]xlis ®Rdel A3l Binary
Cross Entropy S A3} &<5+-8-2 0.00001(le-5),
A3} = AdamWe|t} Batchsize®] 739 322
A3} Dropouts p=0.12 A|A3}Ac}. A4

# ELECTRA-Base

(classifier): ElectraClassificationHead(
(dense): Linear(in_features=256, out_features=256, bias=True)
(dropout): Dropout(p=0.1, inplace=False)
(out_proj): Linear(in_features=256, out_features=2, bias=True)

# RoBERTa-Base

(classifier): RobertaClassificationHead(
(dense): Linear(in_features=256, out_features=256, bias=True)
(dropout): Dropout(p=0.1, inplace=False)
(out_proj): Linear(in_features=256, out_features=2, bias=True)

# BERT-Base
(dropout): Dropout(p=0.1, inplace=False)
(classifier): Linear(in_features=768, out_features=2, bias=True)

o2 8. 7 el RF7] Layer 7%
Fig. 8. Classifier layer structure for each model
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E 9. sfeily 25 e Ay Az
Table 9. False misreport classification model experiment
results

Model Metric 30 EI;(:)Ch 100

Acc. 0.51 0.53 0.54

BERT-base Fclc 0.50 0.50 051

ot | | 08 | | o

Acc. 0.53 055 0.58

ELECTRA Iflc 0.52 0.55 0.58

el | 0 | 0| i

Rooekts | % | 050 | om | os
£ 92] AP 3919947 FeNE 53] 9914l
a7p 2wl Shel] Gk £ Ao® FAELh 2914l
e} 7S 4 fel

ol mule] eqlila HEl o] & e T4 X
ok AP ERe gt 28 Hlo] AlvAlg g
ErkS inputo® Wgky| wiitel] e<lilae] gHA7)
oS ZxEdvka & 4 glrk
Llxlare)] thate] zpdol A& S8 7t ol
Zoleh= 7S F 99} §] # 103749 vlaEE &
ok

3£ 99 9]l +F 2T vhEA AAF R
H7} metrice] A eRgth ol AR +
5 task7} 920X EFuc} =d3e- ov|git)
3 10914 % Ho] ReBTh= glate] B3t mede
2 A5 Holrh 27k vladME it 99}
7¥o] BERT AYQRrH= ELECTRA AQ2] o]
=& metricS 7Hgtk & 100)] wl2% KoELECTRA

o
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E10. s9AZ Y 57 = Ay A
Table 10. Malicious false report classification model
experiment results

Model Metric 30 El:;(();h 100
Acc. 0.71 0.72 0.74

BERT-base FCIC 0.72 0.73 0.75
Acc. 0.75 0.76 0.78

KoBERT FCIC 0.74 0.74 0.79
Acc. 0.71 0.74 0.76

ELECTRA ;lc 0.70 0.75 0.75
Acc. 0.78 0.80 0.84

KoELECTRA Iflc 079 0.80 0.84
Acc. 0.71 0.72 0.72

RoBERTa FCIC 0.70 0.71 0.71

498

zdle] 1009 E=Z A Holi= F1 Score”} 0.84 % 1}
epdc}. 221} Epoch 1009] &5l oA = o413
Validation loss7} 7148l A4S BTk o]+ 7}
A9l shgro] sl mellé] AJe-8 vl A 9l
oS AlAkehkek

Aol 71 F4gk Ades 2l F9ARA
2 dlo]e{Alel] tl&F KoELECTRA E¢2] Test Z3}
(Epoch 100)¢l] & Confusion matrix+= 13 92} %

B RS dhrshe Al FHARA ] 73
1, XEAlw]l 495 0o epila)alsic) uleba] #
Ax1318] False”} Positive valueo], XH-EAl39]
usual©] Negative value®l] 353k}l TP = 434, FN =
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th. 27 99} 109] ZEiZtE 2fo]A-2 ShgdlolE] o] 2
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Fig. 9. Confusion matrix of malicious false report
KoELECTRA model
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Fig. 10. Confusion matrix of KoELECTRA model for
false misreporting
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