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Table 1 Initial values and terminal constraints

S E R #1E ESTEO
a(km) 6578. 137 7500. 000
e 0 0
i(°) 10.0 10.0
02(°) 0 0
w(°) 0 160
a(°) 0 70

kR BE 7 1DU = 6578. 137km, B [A] B2 {37

ITU = /6578. 137/ s, & £ Sy 9 BE 4 B 3k 47 19
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A, = 3.84543 A, =-3.22105
A, =-3.63107 A, =—-7.10780e - 7
As = 0.26707 Ae = - 1.53806

A, =5.78382
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Fig.1 Optimal trajectory and thrust direction

without path constraint
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Fig.2 Altitude history of optimal solution

without path constraint
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Fig.4 Optimal trajectory and thrust direction, K =400
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Table 2 Transfer time t, varies with K

K t

100 4.43701774837746
150 4.43635552056147
200 4.43499808863443
250 4.43386975306832
300 4.43281591336937
350 4.43242189803155
400 4.43201947753436
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Table 3 Optimal results
B 46 A 22 2 3 bif %
Ay 2.5219823 a(km) 7500. 000
Ay —-2.5953418 e 3.2322e -5
Aj 2. 31784495 i(°) 10. 000
Ay -1.05¢-6 0(°) 1.8727e¢ -6
As 0. 3279902 u(®) 229.9999
Ag —1.8888431 m 0.91708
Ap 3.7837999
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Path Constrained Trajectory Optimization Using Hybrid Method

LIU Tao, ZHAO Yu-shan

(School of Astronautics, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Minimum-time, continuous thrust solution is obtained for the problem of orbital transfer with interior path

constraints. Orbital maneuver in an inverse-square gravitational field was considered, subject to a circular path constraint

representing a minimum permissible orbital radius. By reconstructing the performance index J, a new two-point boundary-

value problem was obtained. Then a near time-optimal solution, which satisfied the path constraint, was obtained by using

hybrid trajectory optimization method with single shooting. At the end of the paper, examples were presented to demonstrate

this method.

Key words: Two-point boundary-value problem; Path constraint; Continuous thrust; Time-optimal maneuver



