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Control of allocation under uncertainty based on robust optimization

MA Jian-jun, LI Wen-qiang, ZHENG Zhi-qiang, HU De-wen
(College of Mechatronics Engineering and Automation, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: A robust optimal control algorithm for allocation is proposed for over-actuated systems with redundant
actuators when the control effectiveness is uncertain. Based on the original uncertain robust optimal model, we study the
robust transformation from the ellipsoidal uncertain set to equality. This result is extended to the uncertain set represented
by a conic quadratic inequality. The solution of robust control of allocation is discussed along with the computation
complexity. Simulation of the control by using the proposed algorithm in allocating effectors in an aircraft with multiple
effectors is carried out. Comparison of the results with those obtained from traditional algorithms shows that the proposed
algorithm effectively reduces the impacts of the uncertainty in control effectiveness, achieves a more reasonable allocation
and results in a higher robustness. Meanwhile, it improves the capability of control reconfiguration for the closed-loop

control system in the event of actuator failure in the flight control system.
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(Robust optimization theory of uncertain op-

timization problem)
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(Robust optimization model of control allo-

cation under uncertainty)
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for robust control allocation)
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lation of control effectiveness)
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5 i EKUE(Simulation experiment)
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Table 1 Performance evaluation
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Sk \ \ SR 2 I NiRZE
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288.4 —2875.1

LP 1.53 2.41 7526.6 21084.1
31722.9 85952.8

4.14 13.6
RO 1.82 2.74 381.2 652.4
1896.4 2167.6
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Fig. 1 Desire and achieve control moments
5.4 A5 E 25 (Closed-loop simulation)
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Fig. 2 Surfaces deflections of conventional algorithm
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Fig. 5 Output respond of angle of attack
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6 %518 (Conclusions)
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