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Accurate attitude control in small satellites by disturbance compensation
considering scale dependency
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This research investigated the magnetic attitude disturbance torque caused
by on-board magnetic substances in an Earth orbiting satellite. On-board magnetic substances with an
unsymmetrical shape generally cause an attitude disturbance torque due to the magnetic shape
anisotropy. To understand satellite attitude dynamics and to achieve precise attitude control, this
magnetic torque should be precisely investigated. In this research, first, the model of the magnetic
substance torque for a single magnetic substance was formulated. Second, to investigate the torque
characteristics in real satellites, the magnetic substance torque caused by multiple magnetic
substances was also formulated and investigated. Specifically, in a symmetrical arrangement, the
magnetic substance torque can be dramatically decreased. Then, with numerical simulation results
using the finite element method (FEM), the formulated model of the magnetic substance torque was
evaluated.
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