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A review of optimization methods for low-altitude aircraft operations
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GAN Mi, LIU Xiaobo
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Abstract: [Background] As an emerging strategic industry, the low-altitude economy leverages un-
manned aerial vehicle (UAVs) technologies to revolutionize traditional transportation and logistics
sectors. However, the large-scale implementation of UAVs faces optimization-related challenges
from multiple aspects, including limited airspace resources, complex operational scheduling, and
difficulties in spatiotemporal resource coordination, which urgently call for systematic Modeling
modeling and efficient algorithms as support. [Objective] This review systematically synthesizes re-
search ad-vances in optimization methods for UAV operations within the low-altitude economy, clar-
ifying key scientific problems, modeling techniques, and future research directions. [Methods] We
provide an overview of the optimization issues for low-altitude aircraft UAV operations across three
levels: strategic level (infrastructure site selection, airway network optimization), tactical level (path
optimization, collaborative path optimization), and operational level (re-al-time route planning,

multi-traffic entity coordination mechanisms, low-altitude vehicle dispatch). We conduct a compara-
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tive analysis of representative optimization models and methodologies employed at each level.

[Conclusions] It is found that current research has achieved significant progress in air route net-

work design and multi-objective cooperative optimization, yet persistent challenges remain in ad-

dressing dynamic environments, uncertainties, and multi-agent coordination. [Application] This re-

view provides a systematic reference for subsequent research on the optimization of UAV opera-

tions.

Key words: intelligent transportation ; low-altitude economy ; facility location; air route network ; path

optimization
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Fig.4 Tactical layer keywords co-occurrence network (Chinese literature)
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Fig.5 Tactical layer keywords co-occurrence network (English literature)
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Fig.6 Operational layer keywords co-occurrence network (Chinese literature)
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Fig.7 Operational layer keywords co-occurrence network (English literature)
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Fig.8 Classification of path optimization algorithms for

low-altitude aircraft
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