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Proactive Prediction Method for Tire Wear Mileage to
Enhance Vehicle Safety

Kiyoun Cho*, Junsu Hwang*, Joongho Lee*, Daewon Choi*
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ABSTRACT

Tire wear is mostly evaluated using vehicles, which requires a test period of 1 to 2 months. Tread depth is recorded
after a regular intervals, and the final predicted mileage is calculated at the end of the test. Although abrasion is
also measured using tire weight, tread depth measurement is useful for predicting uneven wear and weak points of
the tread pattern. Tread patterns that change due to wear are important factors for vehicle stability and wet
handling. Especially, Tire wear is becoming increasingly important in autonomous vehicles, as it can cause
unstable control due to reduced road contact, irregular vibrations and increased braking distance on roads. Initial
prediction of wear performance can offer various benefits, such as reduced test costs and decreased safety risks for
drivers. Although conventional regression analysis is often used for wear prediction, non-linear and low
predictability of wear, and the need for a minimum of two or more data for prediction, it is used as a reference
value. In this paper, we utilized Random Forest, a machine learning technique to predict tire wear mileage. To
increase predictability, major wear factors were utilized, and also initial wear data was used for cost-effectiveness.
Finally, the validity of the machine learning prediction method was confirmed through comparison with

conventional regression and statistical analysis methods.
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Study on Enhancing the Performance of Smart Tire Systems Using
Driving Behavior Analysis Technology
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Kang Jong Song*###*

Key Words : Smart Tire System(2HFE Elo|o] A]AH)), Driving Behavior(28) £4), IMU(EAAS%AA]), On-road
Experiment(A2} A] &), Vehicle Dynamics(Z}5F 71%)

ABSTRACT

Smart tire systems are an important technology for improving vehicle safety and driving performance. However,
most current systems mainly use pressure and temperature data from inside the tire. This is not enough to clearly
understand important factors like tire wear, load changes, and road surface conditions. To improve the system, it is
helpful to include driving behavior data that shows how the vehicle moves during driving.

In this study, we developed a system that measures real-time vehicle dynamics using an Inertial Measurement Unit
(IMU) sensor to capture acceleration and yaw, and a GPS sensor to measure speed. The system collects data during
actual driving conditions, focusing on events such as acceleration, deceleration, and turning. From the collected
data, key driving indicators such as acceleration, yaw angle, and jerk were extracted and compared against those
measured by a high-precision reference sensor to evaluate accuracy and reliability.

Field tests demonstrated that the proposed system achieved more than 90% similarity in signal patterns, indicating
sufficient performance in on-road conditions. The proposed technology shows strong potential for future
applications such as tire wear prediction, driver behavior analysis, and vehicle stress evaluation in smart mobility

platforms.
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Implementation of Euro NCAP 2026 Protocols Using CarMaker
Simulation Environment
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ABSTRACT

In recent vehicle safety assessments, the significance of simulation-based approaches has been steadily increasing.
Among the four evaluation areas defined by Euro NCAP, the Crash avoidance area introduces the VTA framework
to evaluate Advanced Driver Assistance Systems (ADAS). This study presents the implementation and automation
of a virtual simulation environment using CarMaker, incorporating diverse road models and scenarios to conduct
VTA. This process includes In-house Qualification to validate the simulation tool and Final Scoring. Through this
approach, this paper illustrates how CarMaker can be effectively utilized to fulfill the requirements of Euro NCAP
2026.

* ofo]] 2] @ E R E|H A E|oKF)/Fd AT
#% ofo] 1] %] @ & WE| H 3 2|oK(f)/0] A}
E-mail : jangu.lee@ipg-automotive.com

105



2025 SIZAISRIDLIZ|E|OMMSlS| ZHESINE| Z2F

Fo= XSAUSHE W ASLH| et nEap AR

A Study on Vehicle Type-Approval Systems and the Homologation
Industry in Major Countries: Implications and Insights
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ABSTRACT

Until now, homologation in the automotive sector has largely been addressed from an institutional perspective by
the relevant stakeholders, and this perspective is expected to remain to some extent in the future. Since 2003,
Korea has operated a self-certification system, under which certification is structurally limited from being regarded
as an industry in its own right. By contrast, under the type-approval system adopted in most countries worldwide,
homologation is considered an industry, and in fact its scale is already significant. Furthermore, with the advent of
electric vehicles and automated driving, the potential for expansion of the homologation industry is growing even
greater. Against this background, the present study compares the approval systems and the scale of the
homologation industry in major countries, with the aim of examining the future direction of Korea’s regulatory
framework from an industrial perspective and identifying appropriate responses.
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An Empirical Study on the Introduction of Eco-Friendly Low-Floor
Buses - Focusing on Prioritizing Challenges in Introduction
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ABSTRACT

This study is an empirical study on the challenges of introducing eco-friendly low-floor buses through an Analytic
Hierarchy Process (AHP) questionnaire. The study found that charging infrastructure improvement was the top
priority for introduction by Pairwise comparisons. This study is the first empirical study on the challenges of

stakeholders and provides policy implications for promoting them.
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