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Abstract

Using OpenSky ADS-B snapshots over Shenzhen, Meituan’s disclosed operations and the Interim
Regulation on Unmanned Aircraft Flight Management, this paper builds an observation-retrieval-
scheduling engineering framework with a bidirectional flow: flight hotspots become avoidance
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costs, and retrieved clauses become GIS no-fly polygons as hard constraints. No recorded state vec-
tor lies below 300 m, evidencing a surveillance blind spot; a clause-level BM25 index retrieves bind-
ing provisions such as the 120 m threshold to constrain a multi-drone routing model. On five Shen-
zhen nodes, two-drone optimization cuts the makespan from 55.1 to 43.4 min (-21.1%).
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Figure 1. Research framework
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Figure 2. OpenSky observations over Shenzhen terminal area: (a) barometric altitude distribution (light red shading: low-
altitude delivery band; light gray shading: 5-11 km transition band); (b) number of simultaneously airborne targets per snapshot
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Table 1. RAG queries and top hits of regulatory constraints
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Table 2. Coordinates and great-circle distance matrix (km)
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Figure 3. Scheduling case: (a) baseline and two-drone optimized routes (plotted with equal scale in WGS-84 coordinates;
distances are given in Table 2); (b) makespan comparison
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Table 3. Comparison of scheduling schemes
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