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Research on Pre—Perception and Obstacle Avoidance Strategy for
Blind Zones in Low—Altitude Logistics Based on Digital Twin
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Abstract:

To address the challenges of inadequate global perception and lagging virtual-real synchronization in digital twin systems for

urban ultra—low-altitude logistics, it focuses on response to flight—path blind areas and sudden obstacles. A digital twin
intelligent decision—making technical system is constructed, including a geometry—physics—rule ternary coupled digital twin
foundation, a four—dimensional spatiotemporal conflict detection model, and a dual-layer path replanning strategy with the
introduction of a blind area exposure time metric. Theoretical simulations and numerical examples demonstrate that the
proposed system achieves complete conflict avoidance under ideal conditions in building blind areas, significantly improves the
smoothness of obstacle avoidance paths, and substantially reduces the energy consumption, thereby overcoming the
limitations of conventional digital twin applications and providing technical support for the large—scale deployment of digital
twins in the low-altitude economy.

Keywords:

Low-altitude economy; Digital twin; Low-altitude digital twin; Global perception; Virtual-real synchronization; Blind zone pre—
perception
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