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ABSTRACT 
This presentation provides a data-driven stability analysis method which can be applied to complex or 
unknown controllers, for which a traditional theoretical string stability analysis is not feasible. 
Specifically, a Welch’s method and a wavelet method are developed to extract the empirical frequency 
response function from vehicle trajectories. Based on that, string stability analysis are conducted to 
evaluate string stability of car-following control in a data-driven fashion. The methods are applied to 
field data of partially automated vehicles with adaptive cruise control (ACC) function on the market. 
Findings reveal that all tested vehicles are string unstable, particularly for low frequency disturbances 
(< 0.5 Hz).   
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