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ATTITUDE CONTROL OF SPACECRAFT WITH FUEL
SLOSH BASED ON SLIDING MODE CONTROL *

Gu Huangxing” Qi Ruiyun
(College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract A class of spacecrafts with fuel slosh would behave like a kind of underactuated system for they have
to suppress the sloshing modes while controlling the spacecraft attitude. A sliding mode control approach wasprop-
osed to stabilize the spacecraft which is transformed into certain normalized form. The designed controller can sta-
bilize some states of the system, while other states can achieve the equilibriumdue to the system’ s own character-
istic. Finally, simulation results were presented to demonstrate the effectiveness and feasibility of the proposed

controller.

Key words spacecraft with fuel slosh, attitude control, underactuated system, sliding mode control,

nonlinear system
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