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ABSTRACT

According to the SAE J3016 standard, a driver’s role varies with the level of driving automation.
Driver monitoring systems (DMSs) are critical for ensuring safety below Level 3, where control
transitions between the system and the driver may occur. This study reviews international DMS
evaluation regulations and protocols, focusing on the European Union’s ADDW, Euro NCAP, and
UNECE WP.29 regulations. These regulations establish criteria for assessing transient and non-
transient driver states and specify the corresponding vehicular response requirements. Transient
states include the evaluation of long and short distractions and phone use, with an emphasis on
assessing where the driver’s gaze is fixed during these tasks. By contrast, non-transient states
consist of non-fatigue, drowsiness, microsleep, sleep, and unresponsiveness, all of which define
specific test procedures. Warnings must integrate visual, acoustic, and haptic signals; if they persist
beyond a defined threshold, a takeover request must be initiated. These global regulations are
essential for developing a DMS that can accurately assess the driver’s status and be seamlessly
integrated within vehicular control. However, it is difficult to reproduce the diverse conditions
required for DMS evaluation—such as complex traffic environments and individual differences
in driver behavior—through real-road driving or simulator tests alone. To address this limitation,
virtual driver generation technology can be used to simulate realistic driving behaviors and
gaze patterns, thereby creating synthetic data for DMS evaluation. Future research will focus on
developing generative Al-based virtual driver models to evaluate DMS performance and verify their
consistency with real driving environments, ultimately reducing testing time and cost and promoting
the efficient advancement of the DMS technology ecosystem.
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