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Driver Digital Twin for Online Predictions of Personalized
Driving Behaviors
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ABSTRACT

This talk introduces the concept of a Driver Digital Twin (DDT) as a unified framework, k for online prediction
and recognition of personalized driving behaviors in mixed traffic environments. The DDT serves as a dynamic
digital replica of an individual driver, constructed using historical and real-time naturalistic driving data to model
both short-term actions and long-term behavioral patterns. We demonstrate its applications in two key contexts:
distraction recognition and personalized lane-change prediction. In the first application, the DDT framework
integrates transformer-based action recognition, temporal localization, and emotion-informed multi-task learning
to identify distracted driving behaviors. In the second application, the DDT is deployed in a cloud-edge
architecture, where personalized lane-change intentions are predicted in real time to support cooperative
decision-making for connected and automated vehicles. Together, these applications showcase how DDT enables
context-aware, adaptive understanding of human drivers, offering a foundation for safer and more intelligent

vehicle interactions.
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Prediction of Automotive Driving Comfort and Safety Performance
Using Digital Twin Human Body Models
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ABSTRACT

With the introduction of innovative vehicle concepts such as autonomous vehicles, the significance of utilizing
virtual models for the development and validation processes during vehicle design has become increasingly
important, The idea of digital twins has been effectively integrated into developing vehicle hardware (H/W) and
software (S/W), leading to deploying various methodologies within actual production environments. In particular,
while occupants are critical in assessing driving comfort and safety performance, current evaluation methods that
leverage virtual human body models in vehicle performance assessment remain insufficient.

To deal with the complexities associated with predicting the impacts of occupant kinematics on comfort and
safety, we are developing a digital twin human body model in conjunction with an In-Cabin Monitoring Unit
(ICMU) that can accurately depict and reflect occupant postures. This advancement enables the comprehensive
analysis of different postures that occupants might adopt during transit. Utilizing this digital twin human body
model allows us to evaluate driving comfort factors, such as motion sickness, which have previously been assessed
only through tests conducted by professional drivers. Moreover, the research focuses on improving safety
measures by predicting crash injuries more accurately by considering the variety of occupant postures that could
occur in autonomous vehicles during potential accidents.

Ultimately, this study aims to bridge gaps in current methodologies and provide more robust tools for vehicle
developers to enhance user experience and safety, fostering an era of improved occupant comfort and reduced

injury risks in autonomous transportation systems.
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All Ways Forward through A.L
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ABSTRACT

This presentation outlines a paradigm shift in national transportation safety through the adoption of advanced
artificial intelligence (AI) technologies. Highlighting the critical limitations of traditional automotive safety
systems and emphasizing the need for redefining transportation safety from a human-technology interaction
perspective, we introduce "ldeA"—an Al-driven framework that quantitatively analyzes individual driving
behaviors. By leveraging real-time analysis and classification of driving patterns, IdeA provides personalized
driver assistance, proactive malfunction diagnostics for ADAS (Advanced Driver Assistance Systems), and
improved reliability for autonomous driving technologies. Ultimately, the presented approach aims to significantly
reduce traffic accidents, enhance consumer trust in automated driving, and establish a robust foundation for

Al-powered, human-centric mobility solutions.
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