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Abstract Rapid urbanization and advancements in technology have led to a surge in the number of automobiles, resulting in frequent

traffic accidents, and consequently, an increase in human casualties and economic losses. Therefore, there is a need for technology that

can predict the risk of traffic accidents to prevent them and minimize the damage caused by them.

various factors including traffic congestion, the traffic environment,

Traffic accidents occur due to

and road conditions. These factors give traffic accidents

spatiotemporal characteristics. This paper analyzes traffic accident data to understand the main characteristics of traffic accidents and

reconstructs the data in a time series format. Additionally, an LSTM-MLP based model that excellently captures spatiotemporal

characteristics was developed and utilized for traffic accident prediction. Experiments have proven that the proposed model is more

rational and accurate in predicting the risk of traffic accidents compared to existing models. The traffic accident risk prediction model

suggested in this paper can be applied to systems capable of real-time monitoring of road conditions and environments, such as

navigation systems. It is expected to enhance the safety of road users and minimize the social costs associated with traffic accidents.
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Class Factor Feature Description
Number of
lanes lanes(177)
Foad 1 speed fimi Speed limitlkm)
Length of the
length
Static road(m)
Road bump Speed bump(0 or 1)
safety
facility camera Speed oa1r)nera(0 or
POIs Description in Table 2
Environ sun_diff_angle Sun's azimuth(®)
ment sun_elevation Sun’s altitude(®)
Dynamic ' Current average
lr%fgg speed speed on
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Weather Description in Table 3

3.1 Data Collection
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Table 2. POI feature extraction (min : 0 ~ max : 10)

POls Feature Factor POls Feature Factor
P1 Door-to—door sales business P6 Snack bar
P2 Mail order business pP7 General restaurant
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P4 Fitness center business P9 Clinic
P5 Group feeding facility P10 Pharmacy
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TS S7ln 5 A RAE ] Q. ¢
1 3 AR1014 dEE AFshe
AFAL HolHE F3ste €4 dolEE AFAsH
Atk Hl wBARL dlolEe] Ae, 2020 1€REH
2021'A 12974A12] 712t FolA wEAArE BAYE|
B A4 ASEEA B Y #F =E HIAE
doJ2 FE3t AT FE5HAY 9 g 7}
Wz} dojElE  ‘LOCALDATA-AA 0187} o] A
& 497 dolH[111E &83te =2 448 a4
o= AMESISITH

POlsE =2 Q19 B 9 5233
o] it PO &4 84F 29
< E F gl wet aFALY
e HATHIZL  olE@  olfel ZASHY
‘LOCALDATA-A"}Fei A 1|7} o] POIs dlo|HE &
|3ttt skA|RE AlFshes POl dHolEe Fa o4
o EAES st Yok A, HEF B4E F
3 =29 4 HE F de EAE FEI
€ #Ao| a9k F29 542 Table. 29 7]&3t
Atk

gloke] wolZ & Bl 1% HolEHE 7 aEAlL
o} v mBAaLe] A9} AJ7HE E-83le] Equation of
Time, Hour Angle & Solar Declination AAkste] <=

A9t 1E iTE dlolelE ITS %71 A E AlE
o] 9E HolE & F 'PE*@JVVéE[l?)]OﬂH 2020
9 195E 2021 12%77}%] 2de] A 39 5
09 B £E dolEAlS S8t 1F £5

O> r]r

A

i

KN}
=]

TR

tolE] ®3 ¥F =t PIo YgE F Y= ujY
s FPFAT

A HolHE ZAAE L ZEHAA AZshes
B7)4B2(AS09) HolEl4lE F3) skt 1
U, = 26719 featureZ FAE G4 dlo|He thek
o= sl nFAte Addel e featureal Z
zZoto] st} Lee et alll15]¢] Pearson A5

o

oL

i

3] Rain, TemperatureE %348+ % 8719| featureE 3

=T 7 AU

A

+% 9 features= Table. 3o A= o]

Table 3. Weather feature extraction

Extracted Weather
Feature Factor
Rain Precipitation(mm)
Temp Temperature(°C)
Humid Humidity(%)
Visibility Visibility(m)
Dew_point Dew point(°C)
Cloud Cloud cover(decile)
Vaper_press Vaper pressure(hPa)
Ground_temp Ground temperature(°C)
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Table 4. Evaluation Result

Proposed Model LSTM-MLP[14] MLPI[3] LSTM
Loss 0.6702 0.6638 0.6916 0.7622
Accuracy 0.6001 0.5860 0.5907 0.5688
Recall 0.6302 0.6362 0.6570 0.5693
Precision 0.5944 0.5781 0.5801 0.5687
Fl-score 0.6118 0.6058 0.6162 0.5690
Binary accuracy 0.6001 0.5860 0.5907 0.5688
AUC 0.6356 0.6337 0.6224 0.6045
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