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Sensor Network System in Space: Monitor System for Space Electromagnetic
Enviroments
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The system design of the space electromagnetic environment monitor (MSEE) is presented. The objective of the MSEE is ti
monitor plasma wave activities in space via multipoint sensors, simultaneously. This is so-called &quot;Sensor network&quot;
in space. Since space plasmas are essentially collisionless and kinetic energies are transferred through plasma waves, artifi
disturbances as well as natural plasma pnenomena can be monitored by the measurement of plasma waves. The MSEE cons
of many small sensor nodes, which have the capability to measure the intensities of plasma waves. Sensor nodes are scatte
around a target area such as a space station and provide us the data measured in multiple points. The sensor node should be s
so that it could be located in a lot of points around target areas. In order to realize the small sensor node, the miniaturization ¢
plasma wave sensors and electrical circuits is essential. Therefore, we developed the small analogue electrical circuits for tf
sensor node using the ASIC(Application Specific Integrated Circuit) technology. Further, we succeeded in developing the smal
electric field and magnetic field sensors and their peripheral circuits. Based on the ground tests of these sensors, they have gc
sensitivities enough to detect nanural wave phenomena as well as artificial disturbances. Another important issue to be develop
is the method of location estimation of each sensor node. We introduce the method called Self-Organizing Map (SOM) algorithn
we use and report the evaluation of this method based on the field experiments.
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