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Abstract: This paper presents a new method to design the rendezvous trajectory with perturbations and navigation
errors. Firstly, a new state transition matrices calculation method is used to model the relative motion of two spacecraft
in arbitrarily eccentric orbits perturbed by .Jo, differential drag and the differential mass to area ratio. The state transition
matrices are derived by first performing a Taylor expansion on the equations of relative motion and subsequently integrating
resulting linear differential equations. Secondly, the navigation errors are taken into consideration and a weighting vector
is chosen to generate a new objective function to minimize the propellant consumption with the navigation errors. Thirdly,
the rendezvous trajectory problem are cast as second order cone programming problem. Finally, a series of simulations are
carried out to verify the effectiveness of the new state transition matrices calculation method in eccentric orbits, with the
Jo, differential drag and the differential mass to area ratio for relative motion, and to prove that the new objective function
can be better in propellant use.
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Table 2 Initial relative state
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Fig. 9 Control history for noncircular orbit rendezvous
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Table 6 Comparison of the two methods for
noncircular orbit rendezvous
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4.3 FHEIHIRZEHIESZ = 15 K (Simulations for
rendezvous with navigation error)
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Table 7 Values of the navigation error parameters
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Fig. 10 Relative position error with navigation error
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Fig. 11 Relative velocity error with navigation error
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Fig. 12 Magnitude control with navigation error

44 FZRIFIFRENEIMHEDNEL M E
(Simulations for noncircular orbit rendezvous
with navigation error and perturbation)
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Fig. 13 Relative position error with navigation error,
perturbation and eccentricity
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Fig. 14 Relative velocity error with navigation error,
perturbation and eccentricity
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