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Development and Application of a Teaching Case Library for Coordinated Dispatch of
Microgrid Clusters and Drone Swarms Based on Graph Neural Networks
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Abstract: With the rapid development of the low-altitude economy, the application of drone swarms in fields such as
inspection and logistics is becoming increasingly widespread, and their reliance on charging infrastructure continues
to grow. Leveraging the advantages of multi-energy complementarity and flexible dispatch, microgrid clusters have
emerged as an ideal power supply platform to support the continuous operation of drone swarms. To this end, this paper
constructs a teaching case repository for power supply assurance and collaborative dispatch of drone swarms supported
by microgrid clusters, based on graph neural networks. The case repository comprises four modules: graph-theoretic
modeling of microgrid-UAV coupled systems, power supply feasibility analysis, power demand forecasting, and
heuristic power supply scheduling. Educational practice has demonstrated that this case repository effectively enhances
graduate students' capabilities in graph-theoretic modeling, the application of intelligent algorithms, and the analysis
of complex coupled systems, providing valuable case resources for the training of graduate students in the energy-
transportation interdisciplinary field.
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