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                "Studying the optimal rendezvous problem, Park et al. (2006) derived
nonlinear dynamics of relative motion in series form with respect to a
circular reference orbit. Since the Earth's oblateness causes one of
the most dominant perturbations in orbital environments, some studies
have tried to include its effect using the second zonal harmonic (J 2
) of the gravitational field (Kechichian, 1998; Schweighart and
Sedwick, 2002; Humi and Carter, 2008; Xu and Wang, 2008). "
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Polynomials for Solving ODEs

http://www.scirp.org/journal/PaperInformation.aspx?PaperID=56023

ABSTRACT
In this article, we derive a block procedure for some K-step linear
multi-step methods (for K = 1, 2 and 3), using Legendre polynomials as
the basis functions. We give discrete methods used in block and
implement it for solving the non-stiff initial value problems, being
the continuous interpolant derived and collocated at grid and off-grid
points. Numerical examples of ordinary differential equations (ODEs)
are solved using the proposed methods to show the validity and the
accuracy of the introduced algorithms. A comparison with fourth-order
Runge-Kutta method is given. The ob-tained numerical results reveal
that the proposed method is efficient.
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Abstract
A computational algorithm is proposed to solve a class of nonlinear
optimal control problems. The proposed algorithm is based on replacing
the original nonlinear optimal control problem by a sequence of
time-varying linear quadratic optimal control problems. This is
accomplished by employing an iterative technique developed by Banks
[1-5] which is based on replacing the original nonlinear system by a
sequence of linear time-varying systems. Then each of the time-varying
linear quadratic optimal control problems is transformed into a
standard quadratic programming problem by parameterizing the state
variables by a finite length Legendre polynomials with unknown
parameters. The solution of a standard nonlinear optimal control
problem is presented, to show the effectiveness of the proposed
method.
Keywords: Nonlinear optimal control problem, Banks Iterative
Technique, Legendre polynomials, State parameterization
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Abstract
The dynamics of a GEO satellite will be studied in this work to obtain
a dynamical model as accurate as possible. This model will be obtained
in terms of Gauss’ variation of osculating parameter (VOP) equations
containing the environmental perturbing accelerations, which are
traditionally used to plan the station keeping maneuvers. The idea is
to implement a controller for geostationary station keeping purposes
based on a model written in terms of osculating orbital elements
instead of averaged elements. Such a controller plans in an automatic
way the station keeping (SK) maneuvers and it could be integrated on
board in view of autonomous station keeping control loop.
Keywords: classical orbital elements COE, equinoctial orbital elements
EOE, environmental forces acting, perturbing accelerations,variation
of parameter (VOP).
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