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Abstract:

In normal operations, aircraft are constrained to stay out of stall, preventing them from the
sudden loss of lift. However, if we attempt to bring the aircraft out of their ‘comfort zone’ by
increasing the angle-of-attack, interesting phenomena occur, namely deep-stall and perching.
This talk presents a novel recovery technique for a fixed-wing UAV (Unmanned Aerial Vehicle)
based on constrained optimization. First, we propose a trajectory generation for landing the UAV
where it first reduces its altitude by deep stalling, then perches on a recovery net. Next, we design
an NMPC (Nonlinear Model Predictive Control) tracking controller with terminal constraints for
the optimal generated trajectory under disturbances. Compared to nominal net recovery
procedures, this technique greatly reduces the landing time and the final airspeed of the UAV.
Simulation results and animations for various wind conditions demonstrate the feasibility of the
idea.

This talk is an intriguing example of optimization and optimal control technique applications. The
results of this talk were presented at the 2023 Wind Energy Science Conference, Scotland, United
Kingdom, and the 2023 European Control Conference, Bucharest, Romania.
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