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Abstract: In order to promote the development of autonomous vehicle applications, conducting accurate and
reliable safety testing and evaluation is essential. This paper proposes a safety evaluation method for
autonomous vehicles tailored to high-speed ramp traffic scenarios using natural driving data. By analyzing
the conflict characteristics in the confluence area, the models for calculating traffic conflict indicators such as
TTC, PET and MSS are established to determine the safety evaluation indicators. The fuzzy clustering of
natural driving indicator data is used to obtain the threshold ranges for these indicators. The autonomous
vehicle simulation test has been built. The importance criterion weight distribution method based on
interlayer correlation and the gray correlation scoring model are applied. The comprehensive evaluation
scores regarding the safety of autonomous vehicles are calculated under different control algorithms. The

results show a distinct correlation in the distribution of safety indices between the test vehicle’s driving
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behavior and ideal driving behavior. By calculating the overall correlation degree, the scores can directly

reflect the comprehensive safety performance of different autonomous driving systems.

Keywords: autonomous vehicle; safety evaluation; fuzzy cluster analysis; grey correlation degree
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