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[] Intelligent  Traffic = Management: = Al-Driven

Coordination in Urban Networks (12.10(7) &%)
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[] Innovative Approach to Road Safety: Infrastructure,

Connectivity, and Evaluation Strategies
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A Data-Driven Proach
Preemptive RoadAgalety Po‘lolcy

O i, o g 5

Jproaches to

e

1
Contents
. 1. Introduction
A Data - Drlven Appl‘oach tO 2. Data Overview and Basic Statistics
Preem ptive Road Safety Policy 3. Data-Based Analysis of Road Traffic Accident Factors
4. Casual Analysis of Road Traffic Accidents
5. Field Survey-Based Road Safety Improvement Measures
Joon-Ki Kim?, Jong-Il Park?, Jisup Shim2, Minjun Kim3 6. Conclusion
KRIHS Sy RS Hannam Universiy
obal R27 Coni ) : RE Global R2T Conference & Exkibit famy :
(o Angtes, CA DA Decemoers 2, 2025 Z‘Z eV IRF Lov Angeles, CA USA | becember 912, 2025 ey IRF
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1. Introduction 1. Introduction
+ Although the total number of pedestrian traffic accidents in Korea has been steadily decreasing, + Research Objective
the number of pedestrian fatalities among those aged 65 and older remains high - Traffic accident analysis in Korea largely depends on police reports, which limits policy
- In the past three years, older adults accounted for 59.8% of all pedestrian fatalities, responses to reactive measures rather than preventive actions. Therefore, this study aims to:
highlighting the need for targeted i i an sa - @ Analyze the influencing factors and causal relationships of road traffic accidents
based on infrastructure, vehicle operation, and accident data
- ®@Establish proactive road safety policies using big data analytics
; o
» - Taes Colletionof raffc
‘ I | - J— reent wsind e
| . ©
- s Variable ransformation Structural equation T
- ]Hh”h“!mml“n - ooy Fatttes ( ) ‘ ( y ) ‘ (oo ) ‘ (orsommgnen |
i FiEE TR o [ Vaicle spovicn ] [ Chuster chamdiiiation ] [ Aepicaton by ] [ Location-specific safety ]
———— [ —————— —
(Putmepe ] (oo | [y ][ oo,
{ay - lobal onference & Exhibition n
Lo Angetes CAGSA | Bacempers 12, 2025 EN[RE o Arges CAGSA | Becember 3122025 &N\ [RFE
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2. Data Overview and Basic Statistics
« Types of Data Used
- To analyze relationships between vehicle operation patterns, risky driving behavior, and
accident occurrence, three main data types were utilized.
- For factor and causality analysis, all data were organized in a 100x100 m grid frame covering

Seoul

3. Spatia Information
ta

No.of accidents ~Dighal tachograph (OTC) “Demogrophic-
“Pedestion accidart “Frequency of rsky *Sociosconoric-
Cassication arvig bahaviors *and Roadway
~Severiy analysis
( 100m  100m Grid Units within Seoul (Tota 60,600 Grids) ]

IRF Global R2T Conference & Exhibition
Los Angeles, CA USA | December9 - 12,2025

2. Data Overview and Basic Statistics

* Road Traffic Accident Data

Coegory | 2018 | 2010 | 2020 | 20m | 2022

No. | 217148 | 220000 | 200554 | 203130 | 106,835 Decrease in Fatal Accidents Trend in Child Accidents

nures | 12543 | 1415 | 10500 | 0978 | 1380
No | mea7 | 40ess | asare | aasor | asela

Eveny | Fataves | 152 | 1523 | 1342 | 1205 | 1258
s | #1833 | 48300 | saa7 | npos | 39002
asgn | aspez | 660 | 3se0s | wen

between 2018.and 2019, declined 202010 2021 bt rose again i 2022,

o
I AR A AT e Acodents by Category > Tha umberfacidr
ownaan it whares e
P
o e Ca A | Bocemper 2 2025 IR
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2. Data Overview and Basic Statistics

+ Collection and Utilization of Vehicle Operation Data

Application of DTG Data

Overview of DTG Data

Tachograp el
Transportation Saety Authority collects and analyzes DTG data to assess
diivers’ behavior and support safety management

TAS defines 11 types o isky drving behaviors,allowing quantitative
xaluation of riving fisk levels

ADigial
peration data i feai time

incresse i both data collecton entities and overal data volume.

Risky Drving Bahaver
Speedng
Proonged Speedng

Suaden Accaeration

Spoccing

Susdon
Aecaeation Susden Start

Sudden Decelraton

Susden
Decalration Fre
Sucd Left Tum
Susden Tum Sudoen agnt Tum
Suaden U
pre—— Suaden Overtaking
Crange Sudcen Lane Chrange

1076 a0 Verice Dot Coecion Sonsors ] [17ypes of sk Drig Behavirs |

@IRF

2. Data Overview and Basic Statistics

+ Risky Driving Behaviors

A

B Among risky drivi jors,
for the highest proportion (66.9 million cases, 34.6%),
followed by sudden braking (54.1 million, 28.0%) and
sudden acceleration (47.4 million, 24.5%

sudden acceleration depending on road types

Rt Distbution of sy ring Behaiors]

Ditaionof sy riog Seiirs by el

RF Global R2T Cont Exhibi dany )
Angelos, CA USA | December 3 12,2025 IRF

3. Data-Driven Analysis of Road Traffic Accident Factors

+ PCA and DBSCAN-based clustering identified groups with similar accident risk characteristics,
and accident features and factors were analyzed for each cluster.

Data Collection and Dimensionality

Reduction Using PCA

Cluster Analysis Using
DBSCAN

Preprocessing

~Performed t-SNE while
preserving the local

-43 features were
reduced to a suitable

- Summarized the

collected data and Identification of High-

o
components

-PCA enables
dentiication of the
variance explained by

variables

~Performed density-
based clustering based
on the t-SNE resuts

Analysis Sites

- Analyzed key feature
values

factors

EAIRF

RF Global R21 Conference & Exhibition
Los Angeles, CA USA | December 9- 12, 2025

3. Data-Driven Analysis of Road Traffic Accident Factors
« High-Risk Cluster Analysis

k Cluster Characteristics

{Spatial Distrbution of Cluster 7 Cells]

Cluster 7

a

= Popuation and elderly popuiation: above average
« Intersection faiites above average.
. hospitas, i

average
« Risky riving frequency :near the overal average

[Spatial Distribution of Cluster 9
Cluster 8 Celts]

« Population and eldery population: elow average &

hospita

than average
= Risky driving frequency :significanty higher than average

1RF Global R2 Corlerence & Exhbi famt ]
Los Angeles, CA USA | December 9 - 12,2025 IRF

4. Casual Relationship Analysis of Road Traffic Accidents

« Structural Equation Modeling (SEM)-Based Causal Analysis

= Totaand ety opuiaton, and workforce.

i o
. T
Lo
T
e = =
= v~
et e e
e =

CITITTTTE - Froauency of 10types ofiky aving

Accident
Frequency

EIRT———
ETS—

Exhibih famy

mber 12,2025 IR

IRF Global R21 Confere
Los Angeles, CA USA

4. Causal Relationship Analysis of Road Traffic Accidents

+ Results of Casual Analysis: Overall Model

vith Path Path2

- Path 1: Land use, exposure,

-Path 3:

nd use, frastruct
through the increase of risky driving behaviors.

LS sEM A LS SEM B
- - i — vy |
,.,
Landuse | 0309 Dnase. 0330 0208
Rsky Driving o0se7 os02 ass: 0420

G2 TRF

IRF Global R21 Conforence & Exhibltion
Los Angeles, CA USA | December?- 12,2025

of Road Traffic Accidents

4. Causal Relationship Analy:

* Results of Casual Analysis: Cluster 7 & 9

- Paths 1
- Path 1: Land use, exposure, and infrastructure positively affect risky driving.
Srahlie 2 - Lre pos

- Landuse, st ety e
LS sem 2t oo
- iy vaay | S
Ve am
s | v | dasear | aeas | smncar
oz oszon
ot oeose
oo g [ o | oms | om

IRF Global R21 Conference & Exhibition
Angeles, CA USA | D Zh2.2008

B2 TRF

5. Field Surveys and Safety Improvement Measures

« Field surveys were conducted to analyze the conditions of each high-risk site
and identify tailored safety improvements.

+ Three subregions within clusters 7 and 9 were selected based on accident concentration:

cuser [ chaners
1. Around Cheongnyangni Station 2. Around Wangsimi Station 3. Around Dongdaemun Station

B - e

IR Global R21 Conference & Exhibifion
Los Angeles, CA USA | December 9 12,2025
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5. Field Surveys and Safety Improvement Measures

+ Cheongnyangni Station Area

Cheongnyangni Traditional Market Traffic Safety Improvement Plan

B Vehicle-pedestrian collisions make up 76,2% of
ACOGEre SphaB NG the cgentheed fa pedestian
protectior measures

8 Challenges

1. legal objcts on sderaks nartow the effectve pedesirian space, forcing
pedestians ono the cadway and aisng th isk of vehicie-pedstran i
accidents

2 2
‘and pedestrians crossing o market aleys markings arerequired (o enhance pedestian foute connectivy

emironments around radiicnal markets

reduced safety awareness.

umps and pavement msikings

IRF Global 21 Conference & Exhibiion
Lot Angeles, CA USA | December 9 12,2025

5. Field Surveys and Safety Improvement Measures

+ Wangsimni Station Area

Area around public transport stops near Wangsimni Station Traffic Safety Improvement Plan

B Challenges

q
1 e aver vty cousd oy eadsie fcies et h s Treastifes tofaduce rsky driving bistiaviors
increases the fisof pedesiran accdents 1

2
ambiguty i ehcle s1opping poslans 2

3
geometry increase the iskof pedestrian accidents. 3

 allghting,

3\ [RF

IRF Global R21 Conference & Exhibiion
Los Angeles. CA USA | December 7 12.2025

N e T o
" 17 . 18
5. Field Surveys and Safety Improvement Measures 5. Conclusion
+ Dongdaemun Station Area « Elderly pedestrian accidents account for 59.8% of total pedestrian fatalities, emphaslzlng the
need for targeted analysis and proactive measures for specific accident type:
+ Urban physical and social characteristics showed no direct effect on traffic accident frequency
but exhibited a in inducing risky driving behaviors
Chiflonges LR i o enhance = Asignificant causal relationship between risky driving behaviors and traffic accident
o oyl af g e po o safety frequency was observed under specific the of
b g el i B et o o strategies aimed at reducing risky driving behaviors
bonsont Sl B o o T ) « Improvement of Areas around Public Transport Facilities to Reduce Risky Driving Behaviors
e e eon of oy g bovrs % > Enables proactive response to pedestrian accidents
- Improvement of Safety Facilities at Intersections, Crosswalks, and Other Roadside Areas
- Customized improvement measures for specific areas are required to reduce the risk of
vehicle-pedestrian accidents
F Global R21 Canference & Exhibilion 11y it . )
L TR s QVIRF e AR s GV IRF

Thank you for your attention!

Joon-Ki Kim

Senior Fellow, kimje s.re.kr

Jong-ll Park
Research Fellow, jipark@krihs.re.kr
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