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Optimal path planning and analysis for the maximization of multi UAVs
survivability for missions involving multiple threats and locations
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Korea Advanced Institute of Science and Technology
ABSTRACT

This paper proposes a framework to determine the routes of multiple unmanned aerial
vehicles (UAVs) to conduct multiple tasks in different locations considering the
survivability of the vehicles. The routing problem can be formulated as the vehicle routing
problem (VRP) with different cost matrices representing the trade-off between the safety of
the UAVs and the mission completion time. The threat level for a UAV at a certain
location was modeled considering the detection probability and the shoot-down probability.
The minimal-cost path connecting two locations considering the threat level and the flight
distance was obtained using the Dijkstra algorithm in hexagonal cells. A case study for
determining the optimal routes for a persistent multi-UAVs surveillance and reconnaissance
missions given multiple enemy bases was conducted and its results were discussed.
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