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An Operational Approach to Takeoff and Landing for Swarm Flight of

Multiple VTOL UAVs with Outdoor Flight Tests
Hojin Lee’, Min Lee”, Jaebong Lee”, Youngbin You", Jaecha Ahn’

ABSTRACT

This study proposes an operational approach to takeoff and landing for swarm flight of
multiple VTOL fixed-wing UAVs and evaluates its applicability through outdoor flight tests. The
takeoff operation consists of simultaneous vertical takeoff of all UAVs, altitude separation
based on group-specific designated altitudes, and sequential group departures, with the UAVs
in each departing group performing transition in parallel before entering swarm flight. The

landing operation consists of spatial separation, sequential swarm exit, reverse transition, and
landing. In a flight test with 20 UAVs divided into two groups, all UAVs completed transition
within 20.5s from the initiation of transition by the leading group after reaching their
designated altitudes. The flight tests confirmed that the proposed operational approach can be
continuously applied from takeoff and swarm flight entry to sequential swarm exit and landing.

Key Words : VTOL UAV(VTOL §<17]), Swarm Takeoff(@% ©|%), Swarm Landing(@% 2),
UAV Swarm Flight(5<917] #84]3), Outdoor Flight Test(oF2] H|FA|S)
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Fig. 1. Overall operational approach for swarm flight of multiple VTOL UAVs
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Fig. 4. Entry into fixed—wing swarm loitering
areas
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