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Abstract: This article initially provides an overview of the processes and standard regulations involved in
the safety verification and validation of autonomous vehicles. Building upon the human—-vehicle-road system
theory, the article further introduces a novel classification approach, categorizing and summarizing the
current technologies and assessment standards for safety verification and validation in autonomous vehicles.
It also consolidates and comparatively analyzes three major categories of methods: those based on real-
world scenarios, virtual scenarios, and a combination of both. The article conducts a comparative
evaluation of the limitations, advantages, and disadvantages of 16 different verification and validation
methods across eight characteristic dimensions. Finally, it briefly extrapolates on the challenges and future
prospects in the research of safety verification and validation schemes for autonomous vehicles.
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