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ABSTRACT

The purpose of this study was two-fold; first, to develop safety performance functions (SPF) using
transportation-related big data for all types of roads in Korea were developed, Second, to provide
basic information to develop measures for relatively dangerous roads by evaluating the safety grade
for various roads based on it. The coordinates of traffic accident data are used to match roads across
the country based on the national standard node and link system. As independent variables, this study
effort uses link length, the number of traffic volume data from ViewT established by the Korea
Transport Research Institute, and the number of dangerous driving behaviors based on the digital
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tachograph system installed on commercial vehicles. Based on the methodology and result of analysis
used in this study, it is expected that the transportation safety improvement projects can be properly
selected, and the effects can be clearly monitored and quantified.

Key words : Big data, Safety performance function, Level of service of safety, Road, traffic safety
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* Research background and purpose
* Research scopes

+ Reviewing Poisson and Negative
Binomial regression model

+ Reviewing methods for hazardous road
selection

* Reviewing previous research

« Data collection
« Data preprocessing
+ Data table and basic statistics analysis

+ Variable selection
+ Development of SPF
+ Calibration and validation

+ Methodologies selection
+ Calculation and analysis of LOSS

* Conclusion
* Future studies

<Fig. 1> Research process
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<Fig. 2> Traffic Big Data source processing
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Link ID | Type of road | Section length | 11th hazardous driving behavior | Number of lane | Speed limit | ViewT traffic volume | Number of accident
2510029302 103 116.1462743 5690 3 60 8715 2
2510029402 103 117.8485784 1925 3 60 8529 0
2510116100 107 359.2912639 9441 2 60 1700 1
2510116200 107 363.3037969 9676 2 60 2060 2
2510115500 107 59.74358118 733 2 60 1700 0
2510115600 107 59.74793111 522 2 60 2060 0
2510114700 107 4734746862 1564 2 60 1700 0
2510095300 107 2541282058 212 2 30 1799 0
2510095400 107 2541285599 85 2 30 1508 0
2510093300 107 780740649 1000 2 30 1799 2
2510093400 107 7807418111 586 2 30 1508 0
2510112300 107 9761786733 1831 2 30 2123 1
2510112400 107 97.6220429 4997 2 30 2322 1
2510109700 107 9263621923 1237 2 30 23 0
2510109800 107 9300874496 2755 2 30 2322 0
2510106900 107 5269927542 2226 2 30 2123 0
2510107000 107 5269829772 2714 2 30 2322 0
2510128200 107 1448308102 5795 3 60 6162 0
2510133500 107 8007821234 5445 3 60 6214 0

<Fig. 3> Result of Coding
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<Table 1> Result of Relation Variable

Type of Road Section Length Dlif:n;‘azBfgfv‘ir Number of Lane |  Limit Speed Vieg;mzlr:fﬁc
Highway 0.40 0.61 0.39 021 0.51
Urban highway 0.49 0.40 0.20 0.18 0.36
General national road 0.07 0.51 0.30 -0.03 0.36
Special metropolitan road 0.19 0.56 0.18 0.08 0.30
National local road 0.12 0.41 0.29 0.07 0.31
Provincial road 0.10 0.09 0.29 0.05 0.30
City road 0.09 0.43 0.10 -0.10 0.18
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<Table 2> Opinion of Variable

Category Name of Variable Unit
Dependant variable Number of Accident number
ViewT Traffic Volume car/day
Section Length m
Independent variable
Number of Lane number
DTG 11th total hazardous Driving Behavior count
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(Kwon, 2019).

Y= Volume‘dl > lﬁz Xe Bem12) et e e e e e ————————————————————————tttt et ettt ettt teatatattatattttttaaaaarraaaaaaaaaaaannnnnnn——_. ©)
Aq71A4,  V:aBAILGFAS

Volume : T3+ 9B 7 AdF 7 w5 (/L)

1774 o] (m)

a, B 3 A AT

HAE RPN} THE ARE FAALS 2R AT 9 ELS T2 Aojold &
2397 QoS ol g3l A FTFE PEAAL. 53 @

frtl
Lo
ox
_{
(=]
©
r]I.
Hl
L
I
i3
ol
18
>
I
Al
XN
)
o
N
oE
kil
)
I,
1l
rlr
o
=
l
BU
b
rlr
(=)
S
(o
frtt
v
o
3
i)
bl\’l
N

42 PR TSYQ =2 TI183, M52(2019H 109)



El
ofm
1z

IHlolB{E o8¢ M= T

02~04 A=W By AHYP=rt -3

2 Agelx 754 <
o Aoz Yepgon,
THKwon, 2019). ©]& $
Y| AH=E vehA
g Aot

Ao 2 &#A Utk (Yun, 2001).

RPN H25E AT BE A5 A

o?‘:
e
=2
i
5
rq'

<Table 3> Result of Safety Performance Function

viewT Traffic 1th hazardous Pseudo
Type of Road Constant Volume Section Length | Number of Lane DI'iViI.lg R-Squared
Behavior
Highway -10.7500%** 0.6550%** 0.5280%** 0.0680* 0.00002%** 0.33
Urban highway -4.6620%** 0.1260%** 0.5900%** 0.1170%** 0.00001*** 0.11
General national road -6.9130%** 0.3790%** 0.4650%** 0.2390%** 0.00002*** 0.14
Special metropolitan road -6.4450%** 0.3800%** 0.5680%** 0.0130 0.00002%** 0.14
National local road -7.0040%** 0.3710%** 0.4550%** 0.2590%** 0.00002*** 0.14
Provincial road -7.8250%** 0.3720%** 0.4900%** 0.6960%** 0.00001*** 0.14
City road -5.0840%** 0.2410%** 0.4980%** 0.1510%** 0.00002%** 0.10
2. Z2IHSE EJt
&2 AFolM e E2RES AEs] Sl sl AT EEUAE A&t HHFES AT
3} a= P ES AF8319 tHKononov and Allery, 2003; Kononov and Allery, 2015). ©] W& Z=z3the] A}
TAFE FHSHE A0 FY £7 24 =AW 9FR0] QS W, FRAGVIE At Ay
ahvl, F2AT ool Ax WAL AP ER VSTREMN, FANE ), REAR(ES &5 WA 5
o o% APIO|BE Ul Bop B AHo] Bastthe A Atk £, FAYSFSE 0|88 IAFF
(level of service of safety, LOSS) 54 7|H<e AH& U3t =y A W4& TUste, 5YAE &H 715
3 AAA T EAHOE ARAAHQ AFNE AASE= Ho| 755 THKwon, 2019). THe 18L A%
Y5E o847 E2 ARSF 74 HeE vehith

—

Accident frequency

Real accident frequency on link A
°

-
/

.
47 SPF= number of accident on
reference group

2 >

Dependent variables
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<Fig. 4> Concept of LOSS Rating
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<Table 4> Ratio of LOSS by road types
Type of Road LOSS A LOSS B LOSS C LOSS D Total
Highway 72.9% 4.8% 4.4% 18.0% 100.0%
Urban highway 48.7% 13.3% 112% 26.9% 100.0%
General national road 61.2% 7.8% 82% 22.8% 100.0%
Special metropolitan road 49.8% 13.8% 10.5% 25.8% 100.0%
National local road 72.4% 3.9% 4.9% 18.8% 100.0%
Provincial road 79.1% 2.1% 35% 153% 100.0%
City road 54.0% 11.5% 102% 24.3% 100.0%
Average 62.6% 82% 7.6% 21.7% 100.0%
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() : Standard deviation

Type of Road LOSS A LOSS B LOSS C LOSS D
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. 0.34 1.98 242 448
Urban highway (1.16) 2.26) 1.77) 3.7
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General national road 0.84) 2.12) (1.88) 3.01)
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. 0.04 1.86 177 2.34
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ovinelat roa 0.18) (1.73) (1.60) @31
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