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Ph.D. Dissertation

Development of a Surrogate Safety Assessment Framework Incorporating Traffic Simulator, Vehicle Dynamics,
Driver Warning, GPS/INU, and V2V/V2I
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The safety performance of ADAS and CV is correlated
with the performance of V2X comm. and GNSS, and

may even be worse than human driving if the
performance of V2X and GNSS falls below a threshold
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So, J., Dedes, G., Park, B., HosseinyAlamdary, S., Grejner-Brzezinska, D. (2014). Development and Evaluation of an Enhanced Surrogate Safety Assessment Framework. Transportation Research Part C: Emerging Technologies, 50, 51-67.

FHWA publication. Next Generation Vehicle Positioning and Simulation Solutions - Using GPS and Advanced Simulation Tools to Improve Highway Safety, FHWA-HRT-13-065, June 2013
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Ongoing Projects (Research & Development) | Roles & Capabilities | Key Partners

R&D Projects Roles of AJOU/MOVELAB Key Partners

Establishment of the concept of Future Traffic Control,
development of use cases, and development of Al-based 'ex
algorithms for major use cases

Korea Expressway
Corporation

Future Traffic Control
Center Development

A.l./Big Data-driven Road/Link Road-link-level safety assessment and indexing algorithm

Safety Warning Algorithm development utilizing big-data-driven Al @& HYUNDAI
* Impact analysis by event type using traffic detection -
Automated Police Patrol infrastructure data (Al-based classification and clustering) = BSYD&S“AH‘
Vehicle R&D » Al-based Route Generation & Optimization for Automated H e 2
Police Car Patrol and Dispatch AUTONOMOUS
» Functional validation of Automated Service Utility Vehicles = - 1
. . (ASUVs) in virtual environments (simulation) and real-world @ LG U RKX')FIUX
Automated Service Utility
Vehicle R&D testbeds
» Development of de-identification algorithms for ASUV sensor A ANCEWORKS
data =
» Design of physical and digital infrastructure components at K- Korea Transportation
' ' ' P Safety Authorit
LV 4. AV Testbed and Seltryl/i éll\ele}[telzgigAV Testbed in Korea) for Level 4 autonomous afety Authority
Lol S M fe « Development of test scenarios and evaluation procedures for | @ AlFEAICHA10122]

Level 4 autonomous vehicles
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I. Introduction

Showcasing Research Works at TRB 2026

7 papers to be presented - come and join the discussion at TRB 2026.
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Il. Ongoing Projects & Lab Capabilities -

Reflections from TUM and European Research Collaboratio
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s~/ AJOU UNIVERSITY

TUTI

Technische Universitat Minchen

MOVE:

Post-doc researcher and lecturer at TECHNICAL UNIVERSITY OF MUNICH, Germany (2014-2016)

« Chair of Traffic Engineering and Control (formerly Prof. Dr.-Ing. Fritz Busch, currently Prof. Dr.-Ing. Klaus Bogenberger)
» Responsibility for International and European Research on Automated/Connected Vehicles and Intelligent Transport Systems

* Lecturers: Traffic Control and Traffic Flow Simulations

Alexander von Humboldt Foundation
Fellowship (2015-2017) and Member (2015-)

4

v

Alexander von Humboldt
Stiftung/Foundation

* Research Title:
Advanced Road Safety Simulation Test-
bed for the Next-generation Driver
Assistance Systems

+ 3 years of fellowship at the host university
or research institution

» Collaboration opportunity with other
European research insitutes

Jaehyun (Jason) So @ AJOU UNIVERSITY | Research Ideation & Proposal | Korea-EU Honzon Europe Researchers Nelworking Forum on Energy & Advanced Mobilily 7



Il. Ongoing Projects & Lab Capabilities -

Reflections from TUM and European Research Collaboratiorf

Horizon 2020 Consortiums and EuroTech Universities Activities

3 tries for Horizon 2020

Title (tentative): TADI - Transport
Automated Driving Infrastructure
Platform

Title (tentative): DYNASPACE
- A Dynamic Shared-
Information Space of Road

Usage and Decision Making Horizon 2020 MG-3.4.-2016 —

Transport infrastructure innovation
to increase the transport system
safety at modal and intermodal
level (including nodes and
interchanges)

H2020 call MG 3.6 - Safe and
connected automation in road
transport, by developing an
integrated temporal-spatial
shared-information space

National Centre for Scientific Research Greece

Johannes Kepler University of Linz AT “Demokritos”
Technische Universitit Miinchen DE Mobility Insight  Israel
Eindhoven University of Technol NL Fundacion Tecnalia Research & Inovation Spain
| § o 'ty > gy Technion-Israel Institute of Technology Israel
Sociedad Ibérica de Construcciones ES C.G — Smartech LTD Israel
Eléctricas ATTIKO METRO Greece
g Zelitron S.A. (Vodafone Group) Greece
gz:ﬁ:gtgen Werke AG r|)|.E ‘I};:-alnsit:z:).rtly Technologies S.A go:ang
3 elce Ci olan
University of the Aegean Greece
Mobility & Logistics Cluster Spain
Bilbao City Spain

DYNASPACE for Big Data integration and decision-making algorithm
TADI for facilitating smooth automated driving based on reliable infra. Tech.
ASSIST for advanced virtual AV test and validation platform

ASSIST«

Advanced Road Safety Simulation Test-bed for

the Next-generation Driver Assistance Systems«'

Excellen
This research was iniiated from the concern that there is no appropriate safety simulation {est-bed
that impleme g the potential

ith equipped with the emerging
detection systems and the advanced safety applications.

'HORIZON 2020 - WORK PROGRAMME 2014-2015
Marie Sklodowska-Curie Actions
Call for Marie Curie Indi ips (IF)
H2020-MSCA-IF-2015

Objective:

The goal of Indiv dual renowsmps o enhance the creative and innov au ¢ potential of
experi gl sify their individual competence in terms of skill
acquisition through advanced ran g intemational and inercctoral mobil ly

Individual Fellowshlps provide opportunities to acquire and transfer new knowledge and to
in context (EU Member States and Associated Countries) or

have previously worked here. It Iso lops o helps to restart the
s of individual researchers that show great potential, considering their expe

orzECetm

MOVE:

*,;

*  EuroTech Universities

* , * Excellence in Science and Technology

Eurotech Activities with DTU, TU/e, EPFL as a
TUM affiliate

* Engaged in the full project lifecycle — from
ideation and project “cooking,” to consortium
formation and actual proposal preparation

\
Excellent
Research and

innovation
starts

www.tue.nl
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Il. Ongoing Projects & Lab Capabilities -

Exploring Optimum AV Controls

SZR [ = tﬂ-m
A]OU UNIVERSITY

MOVE:

Searching for the optimized parameter setting

AV Driving Parameter Optimization for Mobility and Safety Mobile & Safe
 Conducting simulations to represent diverse driving “ " “ “ '-Ift i R
scenarios for autonomous vehicles ) e A

* Applying Al-based clustering to categorize the
results into distinct groups

* |ldentifying parameter ranges that maximize mobility
and safety, as well as the balanced trade-off region I

mne Exposed Time-to-collls

Time Exposed Time-to-collision(TET)
> - @ o

Finding and Learning from AV Sensor Data

Finding characteristic signatures
of adverse conditions

Cluster 1 \J /1 B h

.. Crosswalk; Impor‘tance TRUE

|dentifying and detecting adverse road- Zero Shuttle Data
traffic environments for autonomous ;
vehicles using AV sensor data

Cluster 2

+ Finding characteristic signatures of Clstor3
adverse conditions affecting autonomous g:tz
uster

vehicle operation stability

Jaehyun (Jason) So @ AJOU UNIVERSITY | Research Ideation & Proposal | Korea-EU Hornzon Europe Researchers Nelworking Forum on Energy & Advanced Mobilily 9



Il. Ongoing Projects & Lab Capabilities -

- = = = = Q gcl;rumv:(;% MOVE
AV Operations (Route Generation and Optimization)
Automated Police Patrol Vehicle Automated Service Utility Vehicle

B ED

&

——>» Vehicle 1 (27 sections)

—>» Vehicle 2 (92 sections)

Road Closure Hazf'ard

Vehicle

—>» Vehicle 3 (6 sections)

& Hazard Location Marker

ra pa po po b ba m'm L]

L
£

=@ @ Ted e el el el

Tee Tae e pee JEe Fwd pad Pem o
Ol [ ¥ p=n I=n T=m s
WA 2008 Y

CEE
g_:, Collection of Queued Vehicle Data
A
I-§-¢
EE Vehicle_count Occupancy
£
Mean_speed Density
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Il. Ongoing Projects & Lab Capabilities -
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AV Testing and Validation Technologies

“K-CITY” Korea’s National Testbed for Autonomous Vehicle and Digital Infrastructure

KovcaTrdns.mmloy \quv u\h rity

« Korea'’s national testbed for autonomous driving, replicating e S P& o)) = el % L o ISoout

Test the impact of environmental recogM
Test the vehicle’s abmty . /| byexterior sldes ofa bmldmg

real-world road environments for testing and validation touse accsertontane (&S LR

« Developed 27 autonomous, 25 cooperative, and 19 service
driving scenarios for testing and evaluation

and median a‘rnersl

Narrow ro

Test the recognition of a two-way
undivided section (branch road) and
responses to traffic conflicts,

Bus-only lane

Test a vehicle if it can recognizi
[median and road side), and evalUate the: e"ed

Hybrid LLM-driven Scenario Generation and Auto-Revision Pipeline

of buses.

\ p \ - \ A A =
Scenario LLM Scenario Generation Scenario Output e ! , ‘ S OSSR g Bus and Taxi Stop
Di i n - - o . ) . Testaveliicle vrhether it can manage the
Ct o ary Chaln_of_Thought(CoT) Scenano #1 sitbation when Bses and taxis stop and go.
Traffic . Signalized Intersection
/Q:arhcupay > ConStralnt Adherence <' . ch.glavcmdn whether it can recognize
Syntax & Log IC intersections, crosswalks and traffic signals. \ Bl School Zone
. Test the vehicle in a situation wh % X .
@ ciimate Contextual Reasoning oo pd AR B« o
: 1;;\‘;\0\rary\ | . :::v:-rahlt uSers at a school
—I Changes \ J

Scenario #2

Unpaved road Tree-Lined Street Road construction noise /
Test the recogniton and judgment Test a vehicle ifits Roads with other conditions { " N LA
nts, : - Autonomous

recognition of environment

|
@gﬁy @ OpenAl
v

& Road
\\EPOIOQY 4 . - ) on unpaved road conditions. is affected by street trees T:?:“;:“;;L::p’:icg:!::n:rizzmd / W Parking Facilit
— g ConSIStency CheCKlng lccns;:Acxncn and ro;;:v‘:?:h:uligrer;t1proi|lcs ‘ o e Tcs!perpengdw:ular' 4
Syntax Logic e
A 4 y- -g Scenario #3 ’J'< Evaluate abtonomo
- — Consistency Consistency Outdoor Parkin abilty
Prompt Design g
System Prompt | PASS || FAIL | | PASS ” FAIL | cts btween ycliss
+ Defines structure R —
& traint: v n
o A | || Syntax and Logic Syntax or Logic
L = |
o PASS FAIL \ J
.Usg:,izggnggetnario Asphalt / Concrete roads Roundabout Tunnel
Description road Environments, Test a vehicle’s ability to recogniz Test the ability to recognize the
i i ¢ quality a roundabout, to decide priority 4mong cars, environment despite the contrast
L ) J Scenario PASS | | Scenario FAIL L Automated Revision zndtuio‘;ev'm'hcdo.u:ia:s. e between lght anddarkness
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Il. Ongoing Projects & Lab Capabilities

Al-/Big Data-driven Safety Assessment and Warning Solutiofi ™"

Al-/Big Data-driven Safety Assessment and Indexing

+ Training Al models using real-world data to identify high-risk road

segments and accident factors.

» Assessing risk levels across various road geometries, including
sections with traffic flow changes.

DTG
data

Geometry
Data

WWEETET
Data

Traffic Volume
Data

Traffic accidents

Data

Accident Rate Prediction Based on Driving
Environment and Risky Driving Behaviors

Roads Type Links Type Geometry
Groups
Use Cases
Speed Curves ( )
Limits Radius Weather
conditions
Number of
lanes Fog status Traffic
Volume
Weather Traffic Overspeed
conditions Volume ratio
Rapid Fiapid
Overr?.p ced decele?'ation deceleration
atio ratio ratio
. Sudden Stop
Sudden Stop ratio ratio

Encoding

Categorical data numeric
conversion

Dataset separation

Separate train data and
test data 8:2

Standardization

Reproducibility fixed
random state = 42

Model used
Random Forest
XGBoost
DNN

Data Preprocessing and Input m Output

Evaluation

Metric
FQZ
RMSE

Risk
Segment

Urban Road

Right-turn
link

Speed limit
30 km/h
orless

Curve
radius
60 (m) or
less

Risk
Segment

Selection

@) orFu=sm

MOVE:

Performance Validation via Open Source SIM

« Sampling high-risk road segments based on Al results and
building SUMO simulation sites using OSM data.

+ Validating extracted indicators using open-source SIM platforms.

Sampling of High-Risk Road Segments
Using Al Accident Rate Prediction Results

Hivfu
otfe
ERL L]

Extracted Indicators: TTC, Lateral Lane Position, Lateral Acceleration, etc.

Jaehyun (Jason) So @ AJOU UNIVERSITY | Research Ideation & Proposal | Korea-EU Honzon Europe Researchers|Nelworking Forum on Energy & Advanced Mobilily 12



Il. Ongoing Projects & Lab Capabilities

UNIV. Curriculum Innovation Program:
Toward Mobility Engineering with Data, Network, and Al

NAJOU UNIVERSITY

Department of D.N.A. Convergence
Graduate Program

N\ *

Cho Chun-Shik School of Mobility
Graduate Program

Transport

Business

& Service

Math, programming,
and A.l. basic

Introduction to
road-traffic
engineering

Introduction to
AV., EV., and
in—vehicle devices

Economic
evaluation and
business analytics

Basic Core

Data mining
Next-gen. Comm.

A.l. core

Transport major
Smart mobility

Intelligent Transport

Future veh. major

Unmanned system

Electronic power
system
Digital
transformation

Entrepreneurship &
leadership

I
N
T
E
R
N
S
H
I
P

Fusion

@ orFI3m

¥ AJOU UNIVERSITY

MOVE

Data—driven mobility services

A.l. mobility
Industry
. —academia
Transport data and analytics collaborations
project

Smart mobility for
sustainability

Mobility system and seminar

A.l. for A.V.
{.x 9
Intelligent connected ©\
vehicles
Future Automotive Industry Convergence
Business strategy Technology

Commercialization
A.l. Entrepreneurship

Innovation strategy
for startups

Jaehyun (Jason) So @ AJOU UNIVERSITY | Research Ideation & Proposal | Korea-EU Hornzon Europe Researchers Nelworking Forum on Energy & Advanced Mobilily 13



lll. Collaborative Research Ideas -

orz=Cjetm
A]OU UNIVERSITY

MOVE:

Research Proposal |
Al and Mobility Big Data—Driven Road Safety Assessment and Real-Time Warning System

HORIZON-CL5-2026-01-D6-14:
Predicting and avoiding road crashes based on Artificial Intelligence (Al) and big data

[CORA R Wl  KeyPartners
Title Assessment and Real-Time Warning System N artners Eaae & TO-BE

Type Example Expertise * Al model for assessing the safety level of
Main e dgvelop a real-tl_me haz_ard predlc’[_lon and Data Analytics & Al Machine learning for multimodal dat road Segments funded by HMC
Obi warning system using multi-source Big Data Research Institutes /| a fusion, spatiotemporal risk modeli C e
7 1C " integration, advanced data fusion and Universities ng, digital twins for traffic networks e s
I Ve S . . . Roads Type Links Type %ormm:sry
machine learning algorithms Diverse and Massive , e [ ]
: . Traffic, weather, crash, and other d e
Big Data Collection, ' ieciion post-processing, and T
‘ Post-processing, and . ouo ’ ——— S o
Across Different Regions and Dataset S\ Integration S v | WSy || o
in European road context B — T

National / Regional  Traffic incident reporting, black-spot
* Vehicle driving data Road Authorities or ~ management, road safety monitorin

ldeas - Road geometry data (curvature and gradlent) Safety Agencies g ST L] G L SR T

integration of heterogeneous

« Digital map d | I—— -
. Wgather dgta\\ \‘“ e e ITS Industry Partners  Edge Al platforms, sensor data gate datasets and developing an
w 5 Ve : NP
« Traffic volume data \\\\_f Q;é " | SMEs ways, in-vehicle waming systems adapta!ble safety _estlmatlon model
* Traffic accident records Il o a9 European Living Labs  Urban data platforms, digital infrastr applicable to different types of
* More... | Smart Cities ucture for connected mobility collectable data
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lll. Collaborative Research Ideas -

Research Proposal Il

Traffic Monitoring Based on Autonomous Vehicle Sensor Data Fusion

) OfZ=ECHEHm
AJOU UNIVERSITY

MOVE:

HORIZON-CL5-2026-01-D6-03: Next-generation environment perception for real world CCAM operations: Error-free and
secure technologies to improve energy-efficiency, cost-effectiveness, and circularity (CCAM Partnership)

Traffic Monitoring Based on Autonomous

Title . .
Vehicle Sensor Data Fusion
_ To enable real-time detection and analysis of
cl\)/lba'“n traffic flow dynamics and safety-critical
i J€C " situations utilizing abundant AV sensor data
Ives
Leveraging AVs as mobile detectors
Exploring potential benefits of Avs as mobile
traffic detectors
 Utilization of
Ideas data collected
from 11 8 LiDAR BEV -Siobjecll)um:s
autonomous ok o R
mobility or its | ‘N - aPfey
integration with | = ”] e R
infrastructure #] e S\ |
data ~ = W @ ‘e
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Type
Data Analytics & Al

Research Institutes /
Universities

Automotive / ADAS Techn

ology Companies, researc

h institution, and Universi
ties

Connected Mobility Infrast
ructure Operators

Traffic Simulation & Model
ing Research Centers

Public Authorities / Trans
port Ministries

Example Expertise

Sensor data collection post-pro
cessing of point cloud data, an
d Al algorithm development

Multi-sensor fusion, perception
pipeline, vehicle data standardi
zation (ASAM OpenLABEL, O
penX)

5G/6G-V2X, edge computing, |
TS-G5 testbeds

Digital twins, microscopic/multi
-agent traffic simulation, C-ITS
evaluation

Policy use cases, safety KPIs,
data governance frameworks

Key Partners Experience & TO-BE

* Tested with autonomous vehicles using

LiDAR and GPS/IMU

« Sensor fusion improved detection

accuracy by up to 25%
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Expanding the framework to
integrate multi-vehicle and muilti-
sensor data streams (LiDar,
Radar, Camera, GNSS/INU, and
Infra. Data, etc.)

15



IV. Others & Contact Information

Potential Collaborating Partners

@y Or=cHeErm
A]OU UNIVERSITY

MOVE:

Al Modeling

Data Collection
Data Science

and Pilot

Digital
Infrastructure

Potential Korean Partners in Academic, Research, and Industry (ITS, Mobile Comm., Autonomous Vehicle, and Automobile Manufacture)

S

o == ot /V] Cho Chun Shik Graduate School - |
(O i et Rl KAIST/V e <BYDA EELTES

EWA RYC|E|CHEH

RS
@ HYUNDAI @LGU* -5 s

r Korea Transportation
Corporation

Safety Authority A ACEWORKS

Potential Partners from Technical University of Munich & iABG

A.l/Big Data in Transport & Mobility =~ TLITI ~ A.V. Sensor Data Fusion TUTI

[}
i _AUll ~ A.V.Testbed and Procedure IABG
. i WLl Possible Contributions
Possible Contributions Possible Contributions
» Designing Al-based traffic behavior

-+ Collection and processing of
* Collection and processing of autonomous ‘ autonomous driving data on
analysis and risk detection models vehicle sensor data testbeds and real roads
» Development of risk prediction algorithms « Sensor data fusion, and Al learning
using multi-source traffic data

_ Data mapping and safety index
algorithms development based on digital maps

Prof. Dr. Constantinos Antoniou (L .4 Prof. Dr. Johannes Betz
Chair of Transportation Systems Engineering

Dr. Martin Margreiter
Professorship Autonomous Vehicle Systems N, Head of Mobility Innovation Campus
Technical University of Munich Technical University of Munich Industrieanlagen-Betriebsgeselischatt mbH



IV. Others & Contact Information

Some Updates @ 2R MOVE

'8

Jaehyun (Jason) So

Designated as the National Contact Point (NCP) for Advanced Mobility under the Horizon
Europe Programme, effective from 4Q 2025.

NJOU UNIVERSITY

is seeking an exchangeable graduate-level education program through its Data, Network,

and Al Convergence Graduate Program, supported by the Korean Ministry of Land,
Infrastructure, and Transport.

 Currently operating three major collaborative programs with
KAIST (Korea) - University of Michigan (USA) - University of Wisconsin—Madison (USA)

Jaehyun (Jason) So @ AJOU UNIVERSITY | Research Ideation & Proposal | Korea-EU Honzon Europe Researchers Nelworking Forum on Energy & Advanced Mobilily
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IV. Others & Contact Information -

Updates & Contacts ® 7R | MOVE
Jaehyun (Jason) So @ AJOU UNIVERSITY jso@ajou.ac.kr

If you are interested in collaborating with me and my partners, or if you are looking for a partner in Korea,
please feel free to reach out — as an NCP and a friend :)

AN

[ linkedin.com/in/ssojaes2/ ©] Whatsapp D movelab.ajou.ac.kr MOVE:
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Thank You

Vielen Dank

R\

Jaehyun (Jason) So, Ph.D.

Ph.D / Associate Professor
Dept. of Transportation System ENG
NAJOU UNIVERSITY

Office: +82.31.219.2535
Email: jso@ajou.ac.kr




