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Abstract: A hybrid multi-objective control allocation method based on the adaptive probability guidance is proposed to
solve the problem of redundant control allocation of advanced layout unmanned aerial vehicle (UAV). Firstly, according to
the control characteristics of redundant control surfaces, a constrained dynamic effectiveness model of control surfaces is
established, and the hybrid multi-objective optimization indexes with different precision requirements are proposed. Then,
in order to comprehensively balance the optimization precision and solution speed of each target, a multi-objective particle
swarm control allocation method based on the adaptive probability guidance is proposed. The method constructs an adaptive
probability function according to the difference between the optimal value and the expected precision of each target, selects
the global optimal solution according to probability, guides the population to search finely in the direction of the expected
precision of each target, improves the solution precision of the algorithm, and reduces useless search to improve the solution
speed. At the same time, according to the convergence index, the variation factor is added to avoid the algorithm falling into
local optimum. Finally, the simulation results show that the method can effectively deal with the coupling and nonlinear
characteristics of the control surface, reduce the energy loss, and realize the multi-objective control allocation of the control
surface, so that the UAV can track the control command quickly and smoothly.
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Fig. 1 Flying wing advanced layout UAV
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Fig. 3 Cross-coupling effect between drag rudder and lift aileron
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