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A study of composite moving-mass control for high-altitude aerostats

Chen Li, Yan Xiaojuan, Zhou Ge, Duan Dengping
(Department of Aeronautics and Astronautics, Shanghai Jiaotong University, Shanghai 200240)
Abstract

The moving-mass control strategy was applied to a high-altitude aerostat, and a dynamic model for its moving-
mass control was deduced, and correspondingly, the mass-moving mechanism for the control was given. The weigh-
ted generalized inverse ( WGI) method was used to design a nonlinear composite controller for the high-altitude aer-
ostat, with the actuator rate/position saturation being considered. The controller achieves actuator efficiency setting
and fault recurring by choosing the weight of each implementing agency, and is able to redistribute the control vari-
ables using generalized inverse, thus achieves the control system reconfiguration. A certain composite control sys-
tem combining the action of aerodynamic control surface, moving-mass, and vectored thrust was studied by simula-
tion, and the simulation result of altitude tracking was given. The simulation showed that the weight generalized in-
verse obtained a good distribution and reconfiguration in the composite control, and kept the minimum control ener-
gy, thereby enhancing the reliability of the control system.

Key words: high-altitude aerostat, composite control, weight generalized inverse( WGI) , moving-mass con-

trol, vectored thrusts, aerodynamic control surface
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