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Two-objective optimization of GEO communication satellite
trajectory considering continuous orbital maneuver
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Abstract- In this paper, a new method based on Pareto Simplex Search (PSS) has been employed to find the
communications satellite optimal transfer trajectory from geosynchronous transfer orbit (GTO) to geosynchronous orbit
(GEO) as the destination operational zone. We solve this problem through using a mathematically efficient algorithm
and in all transferring phases, considering transfer orbits to intermediate orbits; it is supposed that the orbital maneuver
control unit has continuous performance characteristics. The system governing equations representing the two body
system of a spacecraft and primary gravitational source and thrust force applying to spacecraft, are defined in a
nonlinear form. In this systematic approach we incorporate system dynamics as the problem constraints, and both
minimum-time and fuel consumption using constant acceleration simultaneously as the problem strategy to find the
optimal transfer trajectory between two orbits. Set of optimal trajectories are plotted in Pareto Front and transfer
trajectory can be selected from these points.

Keywords: Satellite, GEO, Continues Maneuver, Two-Objective Optimization, Pareto Simplex Search Algorithm.
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4. Shooting Method

5. MATLAB
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8. Nonlinear Programming
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3. Pareto Simplex Search(PSS)
4. Global Simples Optimization (GSO)
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1. Geosynchronous Transfer Orbit (GTO)
2. Geostationary Earth Orbit (GEO)
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