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Multi-UAYV cooperative path planning method integrating risk
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YANG Zhao" , QI Hong-biao, YU Yang-yang, GUO Yue-xiang, LI Jia-chen
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Liyang 213300, Jiangsu, China)

Abstract: To address challenges such as safety, economic loss. social impact, and operational
efficiency faced by unmanned aerial vehicles (UAVs) operating in complex urban environments
during the development of the low-altitude economy, a multi-UAV cooperative path planning
method integrating risk avoidance and a combined strategy was proposed. First, based on the real
urban environment, a three-dimensional grid map was constructed, and multi-source risk
information was integrated to establish a risk assessment and dynamic risk map model. Second,
for a single UAV, the path planning algorithm was improved based on the dynamic risk map to

guide the aircraft to actively avoid high-risk areas, achieving the synergistic minimization of total
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path risk and length. Third, to address the conflict problem among multiple UAVs, a priority
calculation model was constructed by comprehensively considering indices such as conflict risk,
path length, path risk, and remaining distance ratio, and a combined conflict resolution strategy
was formulated to achieve multi-UAV cooperative path planning. Experimental results indicate
that compared with the Dijkstra algorithm, ant colony algorithm, and particle swarm optimization
algorithm, the proposed improved algorithm reduce the path risk by 6.59%, 25.94% , and 20.24%,
respectively and decrease the path length by 9.80%, 11.94%, and 9.54% , respectively. In the
multi-UAV cooperative planning, for scenarios with 5, 10, and 15 UAVs, the calculation times
of the designed combined conflict resolution strategy is reduced by 24.56%, 27.42%, and
36.42% , respectively, compared with the path replanning strategy; the task durations is reduced
by 2.83%, 3.29% ., and 4. 09% , respectively, compared with the starting point waiting strategy.
The method can efficiently resolve conflicts between UAV's and finally generate cooperative flight
paths with both safety and cost-effectiveness.
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Table 3 Results of UAVs conflict detection and priority ranking
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