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An attitude control allocation algorithm based on ballonet and
control surface for stratosphere airships

Meng Meng, Chen Li
(Dept. of Aeronautics and Astronautics, Shanghai Jiaotong University, Shanghai 200240)
Abstract

The ballonets and elevator of a stratosphere airship were adopted as its actuators, and the pitch moment models
of the two kinds of actuators were established. A variable-weight incremental pseudo inverse method was proposed
based on the traditional weighting pseudo inverse method to optimize the control allocation by using the performance
index based weight varing method and realize the actuators’ proactive rate constraint by the incremental mode. On
account of the operational capacity comparison between the ballonets and the elevator, a variable-weight method
correlated with relative controlled variable quadratic sum optimal object was adopted to make the control allocation
satisfy the operational capacity of the actuators. After the energy consumption analysis for the two kinds of actua-
tors, a variable-weight incremental pseudo inverse method based on actual energy was proposed to optimize the con-
trol allocation adapted to the minimal energy consumption. The simulation results show that regardless of whether
the forward speed is high or low, the two kinds of variable-weight methods can get good attitude control effects and
the variable-weight method based on actual energy reflects the real energy consumption of an airship better.

Key words: stratosphere airship, ballonet, elevator, the incremental pseudo inverse method with variable

weights, control allocation
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