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Abstract: Autonomous driving technology enables vehicles to operate independently through environmental
perception, intelligent decision-making, and vehicle control technologies, providing new approaches for
improving transportation efficiency and reducing traffic accidents. However, autonomous driving systems
operate in complex environments involving multiple factors, including sensors, algorithms, software, hardware,
and road conditions, making it difficult for traditional vehicle testing methods to comprehensively evaluate their
safety. As an essential foundation for the large-scale application of autonomous driving technology, the safety
verification system needs to cover multiple stages, including development testing, scenario validation,
simulation testing, and operational monitoring. Current safety verification systems still face several challenges,
such as insufficient coverage of testing scenarios, difficulties in verifying extreme environments, inadequate
safety evaluation after continuous system updates, and weak connections between verification results and real-
world operation. This paper analyzes the safety verification system in the application of autonomous driving
technology, discusses the existing issues based on the operational characteristics of autonomous driving systems,
and proposes optimization directions from the perspectives of simulation testing, scenario construction, data
monitoring, and lifecycle safety management, aiming to provide references for the safe application of
autonomous driving technology.
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