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Low-altitude Aircraft and Intelligent Transportation
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Abstract: With the rapid growth of low-altitude aircraft in urban logistics, inspection, emergency response and commuting services, low-
altitude traffic and ground intelligent transportation are becoming increasingly coupled. To address the problems of separated management
domains, heterogeneous operating rules and difficult unified allocation of air-ground resources. a cross-modal collaboration and scheduling
method for integrated low-altitude and ground operation was proposed in this paper. Low-altitude aircraft, road vehicles, transfer nodes,
vertiports and controlled airspace were modeled as a heterogeneous traffic network. A cross-modal state model considering travel time, energy
consumption, capacity, safety interval and carbon-emission constraints was established. Furthermore, an air-ground corridor, node-buffer and
rolling-scheduling framework was designed, in which low-altitude routes, road links and transfer nodes were mapped into spatio-temporal
resource units. A hierarchical scheduling strategy considering task urgency, road congestion and airspace conflict risk was then developed. A
typical urban-area simulation and several extended scenarios with congestion, node-capacity limitation, airspace disturbance and mixed demand
were constructed for validation. It is indicated that, under the given simulation settings, the proposed method can reduce average task
completion time, conflict waiting time and vertiport queuing time while maintaining operational safety.

Keywords: low-altitude aircraft; intelligent transportation; cross-modal collaboration; air-ground integration; rolling scheduling; spatio-

temporal resources
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