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with two momentum wheels
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APPLICATIONS OF CG PSEUDOSPECTRAL METHOD TO ATTITUDE
OPTIMAL CONTROL OF UNDERACTUATED SPACECRAFT"

Shi Qingxin  Ge Xinsheng'
(School of Mechanical and Electrical Engineering, Betjing Information Science & Technology University, Beijing 100192, China)

Abstract The attitude optimal controls of underactuated spacecraft with momentum wheels and thrusters are dis-
cussed by using Chebyshev-Gauss (CG) pseudospectral method, respectively. The equations of motion for the two
types of underactuated spacecrafis are formulated based on Euler angle and the theory of angular momentum. The
integration of cost function can be approximated by the Clenshaw-Curtis quadrature. The barycentric Lagrange in-
terpolation is presented to approximate the state and control variables. The continuous optimal control problem can
be converted to a discrete nonlinear programming ( NLP) problem. And then, it can be solved by Sequential
Quadratic Programming (SQP) algorithm. The simulation results show that the CG pseudospectral method is ef-
fective for solving the attitude optimal control of two types of underactuated spacecrafts. The optimal controls can
meet the designed requirements. The planned curves of attitude are similar to the solution curves of numerical in-

tegration.

Key words Chebyshev-Gauss pseudospectral method, underactuated spacecraft, attitude motion, optimal

control
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