GPU-accelerated Optimization of CubeSat Constellation Design
Considering Cloud Cover Uncertainty

1. Background 2. Problem Statement

B Constellation of CubeSats has potential to provide The aim of this study was to develop a design tool, called ACCELERATOR, which can be employed to characterize the
comparable or even greater capabilities than a single large performance of constellations (may contain hundreds or thousands of satellites) and to help reduce the burden on design
satellite but with lower cost and higher robustness. engineers in the mission analysis and design phase of future constellation missions.

Multi-objective Orbital elements

B To design such a CubeSat constellation entails solving large- Advantages of the tool are threefold: .
genetic algorithm % of satellites

scale multi-objective optimization problems, but the B |t incorporates a sufficiently high fidelity orbit propagator which

computation time is not reasonable with existing tools. One takes into account necessary orbital perturbations and therefore
promising way to address this issue is probably the GPU can give fairly accurate state information of satellites.
computing. B |t adopts parallel computing techniques to speed up the _ oo
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scientific or commercial returns of satellite constellations. B |t produces robust constellation design by dealing with the Visibility predictor
However, this uncertainty has seldom been considered limiting factor (cloud cover uncertainty) of satellite operations & ﬁ
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