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Control allocation approach for stratospheric airship attitude control

WANG Peng, HOU Zhongxi, YANG Xixiang
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The stratospheric airships generally act with the redundant control effectors, thus a control allocation approach based on generalized

inverse was applied to the airship attitude control system and the weighted pseudo-inverse control allocation method was adopted on the basis of

characteristics of airship control effectors. The simulation results of a stratospheric airship attitude control show that; the designed control allocation

approach can realize the coordinated operation of redundant control effectors effectively and its control effect on attitude angle is good, which avoids

the premature saturation of control surface when using single effector; the reasonable adjustment of control allocation weights can reduce energy

consumption, enhance instantaneity and provide convenience in engineering.
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Fig.2  Pitch angle control results for different

control allocation approaches
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Fig.4 Tail engine throttle control results for different

control allocation approaches
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Fig.5 Elevator deflections for different control

allocation approaches
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