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Abstract: In this paper we present the first part of an extensive study of
nonimpulsive orbital transfers under thrust errors. We emphasize the first
part of the numerical implementation (Monte-Carlo) of the study but men-
tion the first algebraic explanation for some of the numerical results. Its main
results suggest and partially characterize the progressive deformation of the
trajectory distribution along the propulsive arc, turning 3sigma ellipsoids into
banana shaped volumes curved to the center of attraction (we call them “ba-
nanoids”) due to the loss of optimality of the actual (with errors) trajectories
with respect to the nominal (no errors) trajectory.
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1 Introduction

Most space missions need orbit transfers to reach their goals. These trajectories/orbits
are reached sequentially through transfers between them by changing their keplerian ele-
ments, by firing apogee motors or other sources of force. These thrusts have linear and/or
angular misalignments that displace the vehicle with respect to its nominal directions.
The mathematical treatment for these errors can be done by complementary approaches
(deterministic, probabilistic, minimax, etc.). In the literature, already reviewed by Souza,
et al. [1], we highlight.

In the deterministic approach: Rodrigues [2] analyzed the effects of the errors in
nonimpulsive thrust on coplanar transfers of a nonpunctual model of a satellite. As
such, it is the only work we got considering the attitude motion, the center of mass

c© 2002 Informath Publishing Group. All rights reserved. 157


