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Table 1  Performance comparison of the two methods

Number of Number of Objective
Method .. . . . -
decision variables  iterations function
Radau 294 470 0.2607
Proposed method 99 246 0.2607
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DIFFERENTIALLY FLAT METHOD OF
ATTITUDE MANEUVER TRAJECTORY PLANNING FOR
SPACE VEHICLES UNDER MULTIPLE CONSTRAINTS”

Cai Weiwei'" Zhu Yanwei' Zeng Pu’
(1.College of Aeronautics and Astronautics , National University of Defense Technology, Changsha 410073, China)
(2.College of Military Education and Traning , National University of Defense Technology, Changsha 410073, China)

Abstract Considering the complex constraints like the performance of the actuators and the spatial pointing of
the sensors, this paper studies the attitude maneuver trajectory planning problem for the space vehicles. The atti-
tude maneuvering trajectory planning model was developed, and then mapped into the so-named flat output space
via the differentially flat theory, eliminating the differential constraints and decreasing the design dimension. The
pseudospectral method was utilized to parameterize the flat outputs, and the conformal map and barycentric ra-
tional interpolation techniques were introduced to improve the ill-conditioning of the differential matrix such that
the trajectory planning accuracy could be enhanced. Numerical simulation eventually verifies that the attitude ma-
neuver trajectory under various constraints could be planned efficiently via the proposed method, providing some

reference for the engineering application.

Key words attitude maneuver, differentially flat, conformal map, Chebyshev pseudospectral method
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