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Study on co-operational observation algorithm by formation flying satellite in
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Recent years, multi-point observation using multi-satellites is a mainstream of in-situ measurements of the Earth’s magnetc
sphere. The SCOPE mission is a Japanese future mission to investigate the multi-scale plasma physics in the magnetosphere

We made a feasibility study to propose a co-operational observation system using inter-satellite communication to achiev
more effective in-situ measurements. In the conventional satellite operation system, an optimal observation plan is determine
according to the prospected orbit, while we propose a co-operational observation under the direction of mother satellite accordin
to the observational reports from daughter satellites in semi real time. Owing to this method, it is expected that the formation-
flying satellites can adapt dynamic change of observation environment caused by time and spatial variation of the magnetosphel
However, it should be also taken into account the failure of autonomous control conducted by the onboard software which ma
cause a bad influence to observation result. In the present study, we evaluate the decision making algorithm for co-operation
observation using a developed simulator.

In the simulator, we introduce a simple model of magnetosphere and orbital conditions of multi-satellites. We used orbital
elements of SCOPE satellites shown in the mission proposal. Then we can predict the location of the satellites in the variou
regions of magnetosphere such as plasma sheet, lobe at each time step in the simulator. In the experiment, we give the or
of priority to each region in advance, and mother-satellite makes a decision of optimum observation mode and broadcast th
decision to all satellites according to the order of priority. We currently evaluate our proposed algorithm under the condition that
the observational reports from daughter satellites are always correct. It should also be included when some of reports are fal:
but such experiment is still beyond the scope.

It is noted that our developed simulator is flexible enough to meet a variety of simulation conditions; such as number of the
satellite, communication capability, orbital elements and a model of magnetosphere. That is, the simulator is applicable to othe
future missions to evaluate their operation plan.
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