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Abstract

The optimal attitude control of free-floating space robot system with dual-arm is discussed in this
paper by using Legendre pseudospectral method. The simplified robot system dynamics model is
established based on the linear and angular momentum conservation of the system. And the sys-
tem constraints and performance index function based on system joints dissipation energy are
determined to describe the optimal control problem. Then the continuous trajectory optimization
is transformed into a discrete nonlinear programming problem (NLP) by using Legendre pseu-
dospectral method. And the energy-optimal solutions are obtained with a NLP solver. An optimal at-
titude control method for the space robot is obtained. At the end of this paper, numerical simula-
tions on the free-floating space robot attitude control problems are given. And the results verify the
effectiveness of Legendre pseudospectral method on solving the optimal attitude control problem.
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Figure 1. A simplified model of the space robot
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Figure 2. The optimal trajectory of the space robot
(example 1)
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Figure 3. The optimal control input rule of the space ro-
bot (example 1)
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Figure 4. The optimal trajectory of the space robot
(example 2)
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Figure 5. The optimal control input rule of the space
robot (example 2)
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