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ABSTRACT

Purpose: This study proposes a method for developing a model that predicts the probability of traffic

accidents in advance to prevent the most frequent traffic accidents in the military. Method: For this

purpose, CRISP-DM (Cross Industry Standard Process for Data Mining) was applied in this study.
The CRISP-DM process consists of 6 stages, and each stage is not unidirectional like the Waterfall

Model, but improves the level of completeness through feedback between stages. Results: As a result

of modeling the same data set as the previously constructed accident investigation data for the entire

group, when the classification criterion was 0.5, Significant results were derived from the accuracy,
specificity, sensitivity, and AUC of the model for predicting traffic accidents. Conclusion: In the

process of designing the prediction model, it was confirmed that it was difficult to obtain a meaningful

prediction value due to the lack of data. The methodology for designing a predictive model using the

data set was proposed by reorganizing and expanding a data set capable of rational inference to solve

the data shortage.

Keywords: Accident Cause Information, Predictive Model, Exploratory Factor Analysis, Machine

Learning, Traffic Accident
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A ARSI M 5 29, <, B, 1S, AX
WFAA S Ay 3 oﬂ, 13], 23]
eSS =y 3 03], 19], 23]
AGAAG Ay 9 SHAEH
PATE HEY 4 2%, 0% Hytof, gytof
>z =Y 10 A-J
Ferdn %‘jfc;é‘% A %‘%fé 25 R R
e HEy 10 2128, 55,585
AR ALY Date - 1990-2018
A %A1 ArE w2 AE 4
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>h4d Date 20189 19 1¢¥ ~7¥9 314
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& HlolE] A E(data
B Al E(

data set)= T

AEALT O A

CRISP-DM 9] 2El#](Modeling) HAIE RS E-&

g 7 ¢10]3= R R Shiny= 2

set) 105877 %, 10000712] Blo]E|(HARL Hlo]E])5H)= 71E4
S3th glolEo] == 58770 Ho[eli= AA| AFaLxAL Hlol Bl E st

8% ojAleld o

Hgoke], dAama A i

Table 5. Traffic accident model development environment

HE AF-doks Wile Edi= Ho]

server environment
OS environment

model development programming language

Google Cloud Compute Engine
Ubuntu 18.04 LTS

R
web development framework Shiny
R main package tidyverse, caret, shiny
A8 dalP|E2 2ALE SR, AEZHAE, MREME LS 37X ARSI, F HlolH 1058771 - 6353
7WE ol-8oto] e THAZ M, Yo HE-2 4234719 Ho|HE E-85190H:
RS 0.5 S, 28 daelFE QR o Table 6, 7, 83 Tk

Table 6. Logistic regression misclassification table

o Reference
Prediction - ]
non-accident accident
non-accident 3999 46
accident 1 188
Table 7. Random forest misclassification table
o Reference
Prediction - B
non-accident accident
non-accident 3986 45
accident 14 189

5) AR7HAA BAYEA)
Argstgon, 7] 4

-2 AR Hlo[El=Z #2440 5A] gigkort HlofE
e AfarelolE 587737} 17 Hlﬂh HloTE 10.0002&

FHA 2

7=

A AN 43ete] et dold] melgloR
FEsle] Blole] A2 WET.
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Table 8. Support vector machine misclassification table

Reference

Prediction - -
non-accident accident

non-accident 4000 47
accident 0 187

B27120.52 P o], ZF Ry A3, Eolk, BIZHE, AUCE o} Table 92} o] LFERGT) @ BR oA njALal
ARE AR Q25 Sk HIgA A AR AR-E RIAILE Q75 oh= HIE2] 2fo|7F AR o)= 34_% & AA
o uff AA A L%A} tlofE 5877119] B4 QlEA] A, cﬂ@/%@ ol FHE 702 T FEARSE AP A Al
B FEEE ARRLQQI AR AT JIMEAIS BHSIAL, B FEA L vAALE ElS W50 Hlo[E] A|E(data
set)& o= 7102 AR whtelth. T18] 1 51125] o] @& A E T Ale} mAtI R T RSk A
o g5l p<zo]] g o] B o] ol Fgdsitt. webA ARaLzA} glofe o] 2Rt wa 7]E-E oA st tel wet
n] A= EE 4 Sk JiE R ol A= ARLEAL HloE| @} BRI Hlo[E S FRste] E et AVAE ARSI

i,

t

[¢)

Table 9. Accuracy, specificity, sensitivity and ACU by predictive model

T& Logistic Regression Random Forest Support vector machine
Accuracy 0.986 0.988 0.988
specificity 0.807 0.803 0.799
sensitivity 0.996 0.999 1.000

AUC 0.972 0.966 0.915

Fl
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Y HloTE] e} 553t 2] BIARAL(OFAF AFLS) TIOTE S EA]

S ATl
o ES5H 20| Fa 5t o2 918) Bl ABST 5 W ABAAS SUHAL o HE §EA = ALge] 712

6) selE]s]e] <Afare] mjehu]= B ofl A Zofm 300 01”4 £ FES WS A2 ke 9 AT Bt 299] 7

7} 15] ol EAYsh=H| #x 3001 oVde] sl BEE ol ot ALz R

FE <

mlm
m]o

>

438

KOSDI



Jae-Sug Ki and Myeong-Gi Hong | A Study of Safety Accident Prediction Model (Focusing on Military Traffic Accident Cases)

S5 WA Ao 2 2 715 AR (o Eel A RS WA 291l gt Hlele g %, AR &
: FalE DEES RBE
A

3t P HlolE & 710 2 AR AL Hlo[e o] ZRtE]e] Qli= HlolH FR-HES &) 7
AY/detar o} 5 HlofE] A|E(data set) 2 H[RITE. 12|17 o] & Tkt BEle 7t eSS Aok Ry vpgof|A]
nitH|ErS 2| 43)ols BAIC BE-S HIAES TR A A0 Ho|E] Al E(data set) = B7Foh= S 28510 gAML o
S5 o5 /e 4= Qlrk. o} & 7HY “AtarzAtole] 9 ulixtd|o]E|7} ARt wAled PO wEAtaAS B /Y
Hko 2 Fig, 69t o] A|Alst5Art.

ERE e
__WEDF LEAIDEEDB

! I
SAtT 92+ CAL7|EE A0SR E @)
(R\sk Index) OS2 & -

| ._

Fig. 6. Risk index prediction model (draft)
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7) 2~E]JEZ20](Steve Lohr) “For Big-Data Scientists, Janitor work is key hurdle to insight” (New York Times, 2014, 8.17)
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