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Abstract

For the disaster emergency response system problem, we take the severe hurricane disaster in the
city of Puerto Rico in 2017 as an example, under the premise of satisfying the best combination of
drone types, the shortest system response time, and the maximum amount of drone transport
life-saving packages, the dynamic multi-objective programming model is used to obtain the op-
timal drone fleet configuration. Based on the minimum circle coverage method, the Puerto Rico
region is discretized to determine the optimal placement position of the three cargo containers,
that is, the drone fleet transports goods from three container locations and the cruising path is the
shortest. We have transformed the main roads of Puerto Rico into straight lines, and obtained the
route map of the main roads in Puerto Rico. Based on the Euler loop and the Dijkstra algorithm,
we obtained the optimal UAV cruise route with a coverage range of over 90% and the traversing
path distance is the shortest.
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Figure 1. Simulates the three-dimensional map of Puerto Rico
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Figure 2. Simulated drone reconnaissance map
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Figure 3. Division of the area
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Figure 4. Block diagram of the minimum circle coverage algorithm
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Figure 5. Minimum circle coverage graph
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Figure 6. The location of cargo container placement
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Figure 7. Drone empowerment flight route diagram
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