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Abstract

With the rapid development of the Low-Altitude Economy (LAE), drone delivery—a key application
scenario within this sector—has demonstrated significant advantages in timeliness and flexibility
for on-demand logistics. However, relying solely on aerial or ground transportation modes strug-
gles to meet the high-frequency, large-scale delivery demands of urban environments. Therefore,
this paper systematically reviews research progress in air-ground collaborative logistics, focusing
on the challenges of timely delivery in the low-altitude economy era. Based on the characteristics of
the low-altitude economy and multi-modal collaborative transport theory, it constructs an analyti-
cal framework for air-ground collaborative delivery tailored to high-efficiency demands. Using
Shenzhen’s Air-Ground Collaborative Smart Logistics Operations Center as a case study, it delves
into the organizational characteristics and operational models of air-ground collaborative delivery.
Based on this analysis, it proposes an air-ground collaborative instant delivery system architecture
encompassing airspace, ground, collaborative dispatch, and service feedback layers. Optimization
strategies are explored across dynamic task allocation, multi-modal collaborative route planning,
and energy constraints. Research findings demonstrate that the air-ground collaborative delivery
model effectively enhances delivery efficiency and resource utilization levels. Finally, this paper an-
alyzes challenges in technology, planning, and institutional frameworks for air-ground collabora-
tive delivery, while outlining future research directions. It provides theoretical references and prac-
tical insights for constructing urban intelligent logistics systems within the low-altitude economy
context.
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Figure 1. Schematic diagram of aerial-ground collaborative instant delivery
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Figure 2. Schematic diagram of airspace-ground collaborative scheduling
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Figure 3. Framework diagram of the city-level air-ground collaborative data platform
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Figure 4. Schematic diagram of aerial-ground collaborative path planning principle
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