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A satellite formation flying approach

providing both positioning and tracking
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5. Conclusions

We have demonstrated a relative navigation system for
satellites flying in formations or swarms. The system relies
on placing coils on each satellite and using these coils to
generate modulated magnetic fields at different fre-
quencies. This allows each satellite to monitor the induced
voltages on its coils—sampling the frequency multiplexed
magnetic fields—and using this to determine its position
and attitude relative to the other satellites in the forma-
tion. We have shown that sub-micron position resolutions
are possible using this approach, but that eddy current
issues limit the accuracy of the approach. Even so, appli-
cations where the satellites are held in position, such as
fixing the position and angles of the mirrors on a future
multi-element space telescope, depend on resolution and
not accuracy. The mirror's final optimal positions are
determined by a focus adjustment process and after that
they only need to be held. Other applications, such as
controlling the motion of a swarm of satellites, may only
require millimeter position accuracy and we have
demonstrated that level of performance with a non-ideal
experimental system. Future work in this area will be
dependent upon choosing a specific application.
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