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An annealing recurrent neural network for extremum seeking

algorithm and its application to unmanned aerial

vehicle tight formation flight
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Abstract: In the unmanned aerial vehicle (UAV) tight formation flight, a novel annealing recurrent neural network com-
bined with the extremum seeking algorithm (ESA) is used to search the extremum of the wingman pitch angle produced by
the vortices, for minimizing the required power of the wingman. This combination eliminates the back-and-forth switch-
ing between control variables in the conventional ESA and suppresses the “chattering” in the output, greatly improving
the dynamic performance of the system and simplifying the stability analysis of the controlled system. This algorithm is
validated by a simulation of UAV tight formation.
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1l (Designing an annealing recurrent neural
network for ESA)
2.1 ik 75 E(Designing scheme)
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ecture and analysis of annealing recurrent neu-
ral network)
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Fig. 1 The structure figure of UAV tight formation optimized

by annealing recurrent neural network
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Fig. 3 Result of vertical relative separation z
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Fig. 4 Result of elevator deflection Je
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