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Nonholonomic motion planning for the attitude

of rigid spacecraft with two momentum wheel actuators
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Abstract: The attitude of spacecraft can be controlled and thus reoriented arbitrarily via three momenturn wheels. When one
of the wheels fails to function properly, there is no effective way to control rigid spacecraft attitade motion in certain practical
circumstances . Based on the optimal control theory, an optimal attitude control strategy was proposed for the rigid spacecraft with
two momentum wheel actuators. The attitude motion equations were formulated for the spacecraft under a nonholonomic con-
straint resulting from the constant time-rate of its total angular momenturn. The original control problem could be converted to a
motion planning problem of a drift-free system. The Ritz approximation theory was applied to develop an algorithm for attitude

motion planning of spacecraft with only two momentum wheel actuators. Numerical simulations has proved of the approach to be

effective.
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2 FZZp4EEI(The model of system)
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Fig. 1 Spacecraft with two momentum wheels
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3 iReFELHML+=H 81 (Optimal control
for spacecraft attitude motion)
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4 ¥ {E{7E (Numerical simulation)
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Fig. 2 Optimal trajectory of the rigid spacecraft
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