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Formation Flight of Spacecrafts Using Quasi-Halo Orbit
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*Syo lihama!, Kenji Uchiyama?, Kai Masuda®

In this study, we examine the effectiveness of Quasi halo orbit for spacecraft formation flights. QHO attract attention for formation

flying of several spacecrafts for observation of astronomical objects. QHO is torus which wrap around a halo orbit, and it is expected

to enable formation maintenance with low-thrust propulsion. The center manifold method is effective for computing QHO. The four-

body problem, which closely resembles an actual space model, is solved to demonstrate the effectiveness of formation flight using

quasi-halo orbits.
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Figure 1. Circular restricted four body problem
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Halo Orbit
Quasi Halo Orbit
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Figure 2. Quasi halo orbit
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Figure 3. Position error(with iLQR)
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Figure 4. Control Input
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Table 1. Parameters used in numerical simulation

My, kgl 7.348 x 10%2

Mass Mg [kg] 5.972 x 10%*

M [kg] 1.988 x 103°

, Dy[km] 3.847 x 105
Distance

ag[km] 1.496 x 10°
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