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Real-Time Attitude Maneuver Programming for Satellites under Nonzero Initial and

Final Angular Velocity Constraints
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Abstract: A real-time analytical programming algorithm based on the rotation decomposition is proposed for
satellite attitude maneuver tasks under nonzero initial and final angular velocity constraints. By decomposing the three-
dimensional rotation of the satellite into several one-dimensional Euler-axis rotations around the fixed axis, the original
nonlinear programming problem is converted into several one-dimensional linear programming problems. Then, the
result of each linear programming problem is integrated into the final attitude maneuver programming result with
quaternion calculations. Compared with the nonlinear programming methods often used for such problems, the
proposed programming algorithm can give an analytical solution, and thus does not need multiple numerical iterations
to achieve an appropriate solution. It consumes less computation resources, and is suitable for practical in-orbit
applications.
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