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Abstract

This research focuses on the congestion problem of expressways, aiming to construct a scientific
and effective emergency activation model for emergency lanes. Through in-depth analysis of ex-
pressway traffic flow data, models such as ARIMA and LSTM are used to predict congestion situa-
tions, reasonable emergency lane activation rules are designed, and an optimized video surveil-
lance point layout scheme is proposed. The research results provide decision-making support for
expressway management departments, which is helpful to improve the operational efficiency and
safety of expressways and maximize the utilization of emergency lane resources.
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Figure 1. Random frame image
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Figure 2. Schematic diagram of vehicle recognition and tracking
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Figure 3. Traffic flow parameters at each measuring point
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Figure 4. Traffic flow parameters at the third observation point
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