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Proposing an optimal methodology for 3D Object Detection using lidar data :
based on lidar data structure
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Analyzing driver behavior in underground road environments using a VR simulator
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Inferring Heterogeneous Structure of Travel Decision Making
Using Generative Flow Networks and Bayesian Networks
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A Causal Inference Approach
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Modal Shift toward Public Transit by Introduction of Demand-Responsive Transit:
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Complex Analysis of Commuting Patterns Post-COVID-19:
Focus on Commuting Behavior in Seoul’s CBD
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A Study on Engine Sound Classification System Based on Machine Learning Using MFCC
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Management Approach for High—Definition Map for Autonmous Vehicles using Standard Node-Link DB
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Research on Real-Time Traffic Signal Delay Measurement Methods
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Implementation and evaluation of a DDS-based real-time data collection platform
for VZN communication
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An Analysis on the Effect of Pedestrians Crosswalks on Reservation-based
Autonomous Intersection Management

At intersections, the management of vehicles inside is crucial to not only enhancing overall traffic mobility, but
also to prevent accidents and guarantee safety. With pedestrians present, the precise coordination of vehicles
inside become even more significant of an consideration, as it has been reported that up to 22% of fatalities in
road accidents were those of pedestrians [1]. Thus, in the development of intersection management methods, the

inclusion of pedestrians is an integral part which must be considered.

Traditionally, vehicles at intersections have been managed with traffic light systems. Due to the unpredictability
of human drivers' movements, the resource allocation of time is a mush safer option than the resource allocation
of space, which require precise and predictable movements. Much research has been done on optimizing the

timing of traffic signals [2], as well as in conjunction with vehicle control [3].

However, continuous advances in Connected Autonomous Vehicle(CAV) technology are paving the way for new
and more efficient intersection management methods that don’t rely on traffic signals. The movement of CAVs
and the underlying mechanisms of their control systems are much more predictable than their human driven
counterparts, opening the way for methods that can operate under the premise that vehicle movement is precise
and predictable. Optimization is a commonly used method for intersection management as can be seen [4]. The
Autonomous Intersection Management(AIM) system, a method developed by K. Dresner and P. Stone [5] manages
vehicles inside the intersection by having approaching vehicles request reservations space-time inside the

intersection. The acceptance or rejection of the reservation request is dependent on any pre-existing reservations.

AIM has proven to an efficient and effective method of intersection management in the presence of CAVs. It
has shown to effectively reduce travel time delay by up to 99% at 100% CAV penetration. In addition, it is
capable of operating in real time, as it is significantly less computationally expensive compared to other methods,

such as those that employ optimization.

In this paper, we include the presence of pedestrians on in the AIM system with pedestrian crossings. Multiple
simulations with varying levels of incoming traffic flow rate are run to analyze the effect of pedestrians on AIM’s
effectiveness in reducing travel time delay. This paper shows that AIM is more effective than the traditional

traffic light scenario, even in the presence of pedestrians
ARRE B AT 20249 AR SRR E AR 771 3 7HAKELT) 7HH] Aol o sk AT(20026184)

B A7 #edneAt 8 AREA71 997t dHCTA e A o] A7 23z S-S

(II'TP-2023-RS-2023-00259991)




ARZNEES M2 IS SZT W B3 i o

SIA| SHHTHA O|S3tE EA
o7, Q3K UKIR

ISR THMol| 2 2K QR 24 :

2, 2=
maa Aiale] WET} 242 MRS &
SRS
S SUKIO| SHARVIX| Ay o7

ZEE ZUIM, oA

2

MEA

TExe|

=7

MEA| DAET HFAR SHTE BMAP = S 26

| HIAS

o
proy R

Saixjo| AlsIRITAtEol EA| M2 Mao| JlR| 28 By






3l

, &4

shof

A3

Qto & 7l

2 74%]]

(A& A e, 25)

L

321"k Odeck&Welde(2017)

14 6957

o

2 o] FojA st}
g 7)1E AT Y H$, MPE(Mean percentage error)”]|&20 2 °F 20% It}

H7 9lr} (Odeck&Welde, 2017)
TolAE & 66719 =& ARl

+
gl

gt

g

Development of an Evaluation Model for Traffic Volume Forecasting Applying Econometric Methods
o

o

o]
~

] Aot oF 40%0]

1;.“517_

2
=

A

-q}

o
o
°

%5 o)

}o] MPE(Mean percentage error), MAPE(Mean

allA A7k

bk

& ©
o]

A
H3lat, Al

EA= A

Q.

S|

al

%

&F
2

Odeck&Welde, 2017114 A

A

L

N

o

I A kel o

3]

a4

&

MPE7} 98%= 3}

e
HAaFAQ 148%% HEH AT
Itk MAPE®l= A3k 43.2%, AFd-3t 40.5%, T3 437%=

[e]

1

ks
yal

Sl =2ARY 6570l o

77191 69531¢] 73

A

L

L

1

%
Ll

ATl A HE
Al A

=

B

absolute percentage error)=

ol
K

A
T

FQ1 20%H T}

FL

2

SEEE

7t A ) E2AL MPERE

ek 3

3

bol =

9]

AAEE A8

oz gl oy, MAPE 7|5Fo%
2 ¢

s

K K
T o
Ny
oy T
RO
—_
3 2
- N
o
oy
~ K-
o
T L

N
o wm
ﬁo

J
-
R
B
T N
N T
.o
EXcS
W 2
= 3
B ww
E T
= X
o=
o ¥
S o
F KX

-

=
ATk

3)

o~
T

4 Ao

g

s

N+
o

1o

KoK

o ohe, 2 ATl A ERARe] Fasel A4z

o]
A

&4 Jego ¥ 5

1

o
oF

g]




Analysis of Dongbaek Pass Behavior in Busan
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Analysis of Pedestrian Safety according to the Improvement of the Walking Environment:
Focused on Pedestrian Protection Zone in Seoul
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Transportation and Health in an Aging Society:
A Study on the Quality of Life Improvement for Economically Active Elderly
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A Study on the Value of Travel Time in Metropolitan Area
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Analysis of driver behavior by providing real-time traffic light status information
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A Study on the Introduction of Overload Enforcement System and Enhancement of the Legal Framework
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Analysis of Change in Passengers Behavior according to Subway Seats
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Estimating the Value of Travel Time by Facility Considering The Congestion in Urban Rail Infrastructure
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Analysis of the Effectiveness of Improved Early Bird Discount Policy on Urban Railways
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Critical Factors in Fatal/Severe Personal Mobility Device Rider At-Fault Crashes

Reuben Tamakloe Kaihan Zhang Inhi Kim
(Cho Chun Shik Graduate School (Cho Chun Shik Graduate School (Cho Chun Shik Graduate School
of Mobility, Korea Advanced of Mobility, Korea Advanced of Mobility, Korea Advanced
Institute of Science (KAIST)) Institute of Science (KAIST)) Institute of Science (KAIST))

Personal Mobility Devices (PMDs) have experienced a remarkable surge in popularity, emerging as a preferred
mode of urban transportation. However, this trend has raised significant safety concerns, accompanied by a notable
increase in PMD-related accidents. Studies suggest that PMD user behavior, particularly in urban settings, plays a
critical role in these accidents, highlighting the importance of thoroughly investigating key factors, especially those
contributing to fatal or severe outcomes. Interestingly, there is a noticeable research gap regarding the analysis of
factors leading to fatal or severe PMD accidents, particularly those involving PMD riders at fault. This study
aims to fill this gap by identifying distinct groups of PMD rider-at-fault accidents and examining cluster-specific
associations and determinants of fatal or severe outcomes using PMD accident data from Seoul between 2017 and
2021. A comprehensive approach, utilizing Cluster Correspondence Analysis (CCA) and Association Rules Mining
(ARM), is employed to categorize PMD accidents into homogeneous groups, revealing unique risk factor patterns
within each cluster and exploring the combination of factors associated with fatal or severe outcomes. CCA
identifies three distinct groups: PMD-vehicle, PMD-pedestrian, and single-PMD accidents. ARM analysis reveals
that fatal or severe accidents are linked to dry road conditions, male PMD users, and weekdays, regardless of the
cluster. Speeding violations and side collisions are associated with fatal or severe PMD-vehicle accidents, while
traffic control violations are related to fatal or severe PMD-pedestrian accidents at pedestrian crossings. Unsafe riding
practices primarily cause single-PMD accidents during daytime hours. Based on these findings, recommendations
include engineering improvements, awareness campaigns, educational efforts, and law enforcement actions. The
insights gained from this research provide a basis for informed decision-making and the development of policies

aimed at enhancing PMD safety.
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Factors Influencing Light-Duty Full Electric Vehicle Adoption among Companies

Reuben Tamakloe Livingstone Divine Caesar Inhi Kim
(Cho Chun Shik Graduate School (Texas A&M University at (Cho Chun Shik Graduate School
of Mohility, Korea Advanced Galvestone) of Mobility, Korea Advanced
Institute of Science (KAIST)) Institute of Science (KAIST))

Light-duty commercial vehicles exacerbate urban transportation challenges, including congestion and pollution.
Battery Electric Vehicles (BEVs) offer a solution, but understanding companies’ concerns is crucial. Using data
from California, this study identifies five main concerns: limited range, hauling capacity, battery life, cost, and
charging infrastructure. Analysis reveals common patterns among companies without EVs and lacking dedicated
parking. Variability in concern probabilities highlights the need for tailored interventions. Construction firms are
particularly concerned about range and hauling capacity. Limited BEV experience reduces concerns, while for—profit
organizations prioritize range over cost. Targeted interventions addressing these factors can promote BEV adoption

in commercial fleets, addressing urban transportation and environmental challenges.
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Analyzing Risk Factor Patterns in Homogeneous Crash Groups:
A Comparative Study of ADAS and ADS

Mahdi Khorasani Reuben Tamakloe Inhi Kim
(Ph.D. Candidate, Korea Advanced (Research Professor, Korea (Associate Professor, Korea

Institute of Science & Technology) Advanced Institute of Science & Advanced Institute of Science &
Technology) Technology)

The integration of Autonomous Vehicles (AVs) into transportation systems holds promise for mitigating
driver-related issues and enhancing overall road safety. Various studies have highlighted the potential of AVs in
reducing human errors and ensuring safer driving environments through advanced driver assistance systems
(ADAS) and automated driving systems (ADS). However, there is limited knowledge in understanding the
differences between the risk factors associated with ADAS- and ADS-engaged AV crashes. Understanding the
distinct risk factor patterns associated with different types of crashes involving these technologies is crucial for
further improvements in AV safety. This study aims to comprehensively analyze the variations and disparities
within critical homogeneous crash clusters involving ADAS and ADS technologies. By employing Cluster
Correspondence Analysis (CCA), the research automatically identifies significant factors contributing to crash
occurrences, providing valuable insights for enhancing AV safety measures. CCA is utilized as an unsupervised
machine learning technique to identify patterns in crash datasets and categorize attributes into meaningful clusters.
The analysis revealed five homogeneous clusters of ADAS-engaged crashes and three clusters of ADS-engaged
crashes, each exhibiting distinct risk factor patterns. Specifically, ADS-engaged Remotely Controlled AVs are
prone to striking backing vehicles, causing damage to their rear left, while AV rear-end crashes are almost four
times more frequent in ADS-engaged crashes. Furthermore, ADAS-engaged AV crashes with non-vehicular fixed
objects typically occur during rainy or cloudy weather conditions resulting from inappropriate high-speed
lane-change/road departure maneuvers. Interestingly, in ADAS-engaged AV crashes, frontal ones are more
frequent than rear-ends. The perspectives uncovered through this study lay the groundwork for making

well-informed decisions and enacting policies aimed at improving AV safety.
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Identification of Factors affecting Hazardous Driving Events for Autonomous Vehicles in Sangam, Seoul

94 Fol 3 Aehs 249 1%E
(Rpoisti AAhY)  (BUShL AAER) (RSl BAEdTY)  (Bedsa 1)

Previous research has shown that human mistakes are often the cause of traffic accidents. To tackle this
problem, Autonomous Vehicles (AV) have emerged as a crucial solution, not just for their safety benefits but also
for their economic and social value. Around the globe, many countries are incorporating AVs into their transport
networks. For instance, in South Korea, since 2021, six self-driving cars have been operational in the Sang Am
area. By 2024, AV usage expanded across more regions, including self-driving bus services in Cheonggyecheon,
robot taxi services in Gangnam, and nighttime autonomous bus services in Yeouideo. AVs could become a vital
part of our transport systems due to their advantages. Thus, ensuring AV safety is paramount. This study
introduces an algorithm to spot hazardous driving events (HDEs) for eight self-driving taxis car across two
routes in the Sang Am area, following the Ministry of Land, Infrastructure, and Transport’s guidelines for 11
dangerous event types. The findings will shed light on common dangers in the area, evaluating how factors like
operating hours, segment type, number of lane, land use, AV stop, bus stop, illegal parking and bicycle lane might
influence AV incidents. Results from a multi-nominal logistic regression model will pinpoint key factors,
enhancing our understanding of vehicle operation aspects. For example, a gap of about 30 meters before an AV
reaches a traffic light could trigger dangerous situations, such as sudden acceleration and sudden deceleration,
because in complex settings, AVs need to make decisions for various scenarios. Addressing this, adding more
alert systems or improving smart interactions between AVs and other road vehicles might help. Therefore,
identifying what influences AV-related dangers is crucial for boosting system performance and safety, aiding

managers in planning infrastructure development for future AV integration into transport systems.

Acknowledgement: This work was supported by Korea Institute of Police Technology (KIPoT) grant funded by
the Korea government (KNPA) (No. 092021C28501000, Development of integrated road traffic control system and

operation technology when autonomous driving is mixed with normal vehicles).
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Variational Autoencoder Spatial Temporal Graph Convolutional Network:
A Deep Learning Framework for Velocity Prediction with Missing Data

Tengfeng Lin Hwasoo Yeo Inhi Kim
(KAIST, ®FAFA) (KAIST, 1) (KAIST, 1l47)

Traffic speed prediction within Intelligent Transportation Systems (ITS) is essential for improving congestion
management, enhancing residents’ quality of life, reducing traffic accidents, and minimizing energy consumption.
The advancement of technology and computing power has increased the demand for accurate traffic forecasting,
essential for developing user—friendly applications that provide real-time driver information and optimize traffic
management through high-resolution data collection and analysis. However, data sparsity, caused by equipment
failures, communication interruptions, and environmental noise, presents a significant challenge, leading to the loss
of crucial spatial-temporal information and compromising the integrity of predictive models. This paper explores
the application of Variational Autoencoders (VAEs), generative models renowned for their effectiveness in
imputing missing data, including in the transportation sector. VAEs offer a probabilistic framework for encoding
and decoding data, thereby enabling the accurate reconstruction of missing information by learning the underlying
data distribution. Despite their potential, the incorporation of spatial-temporal dynamics in VAE-based traffic
speed prediction has been limited. We propose a novel Spatial-Temporal Deep Learning Model that integrates
VAEs with Spatial-Temporal Graph Convolutional Neural Networks (VSTGCN) to address data sparsity in traffic
speed prediction across large-scale road networks. Our model leverages the strengths of VAEsS in managing
missing data while incorporating spatial-temporal relationships essential for accurate forecasting. The findings
demonstrate that this integrated approach significantly enhances traffic speed prediction, especially in scenarios
with incomplete data, thereby providing a robust solution to the challenges posed by data sparsity in ITS. This
advancement represents a significant contribution to traffic management and planning, highlighting the potential of

combining generative models with spatial-temporal analysis to improve the efficiency and reliability of ITS.

Acknowledgement: This work was supported by the National Research Foundation of Korea(NRF) grant funded
by the Korea government(MSIT) (No. 2021R1C1C1006405).
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Multi-Vision Model Scheduling System for Passenger Risk Behavior Detection in UAM
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Transformers with Spatial-Temporal Dependencies for Traffic Data Imputation
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Multimodal Deep Learning for Traffic State Estimation
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Natural Language Processing-based Judgement Prediction System for Road Traffic Accidents
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Real-Time Crash Prediction and Influencing Factor Exploration using Probe Vehicle Data
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Al-based Intersection Signal Optimization and Validation through Simulation
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Technique for Selecting and Invoking Vision Al Models Based on MLOps
for Vehicle Location
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A Reinforcement Learning Approach of System Optimum Dynamic Traffic Assignment:
Extension to Large-scale Urban Networks
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Speed Harmonization in Urban Transportation Network under Mixed-Traffic Environment Using

Multi-agent Reinforcement Learning
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Development of a cargo transporter classification model using Multiple Instance Learning
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Consideration on highway sensor installation intervals for traffic information generation model by lane
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Research on Lightweight Salient Object Detection System Utilizing RGB-T Images
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Deep Learning-Based Low-Light Image Enhancement Model for Autonomous Driving
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Research on iGLAD Data-based Machine Learning Model to Predict Traffic Accident Injuries
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Driving Behavior Analysis in a Simulator Environment: A Large Language Model-Based Framework
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Transformer-based vehicle lane change prediction model using drone vision
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Mixed Categorical-Continuous Crash Data Augmentation with Consideration of Spatial Heterogeneity
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LiDAR Object TrackingE &8st oHM 7 712 7|8t
Adaptive Cruise Control &112|&
Safety Critical Distance-based Adaptive Cruise Control Algorithm using LIDAR Object Tracking
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o) P S FIAIZITHLiu et al, 2020).
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HFE HOSHD CHRIHHAIE J|He] HEFH YHAS Q1A A2 s
Developing an Autonomous Driving Hazard Perception System Based on Large Language Model and
Surrogate Safety Indicator
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Sampling-based Frenet Frame Optimal Path Generation for High-Speed Autonomous Driving
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