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Development of stationary noise reduction function for plasma wave instruments using FPGA
#Ryohei Oba", Yoshiya Kasahara®, Mitsunori Ozaki"
DKanazawa Univ.

Various types of plasma waves are important clues to understand the dynamics in space plasma. A number of scientific
satellites have been equipped with plasma wave instruments and electromagnetic waveforms and high-resolution
spectra have been obtained. Recently, the miniaturization of satellites and instruments is strongly required to realize
simultaneous observations using multiple satellites. It is necessary to reduce the size of plasma wave instrument while
further improving the onboard signal processing speed and performance in order to achieve more detailed observation.
For this purpose, we have been developing a wave receiver composed of FPGA (Field Programmable Gate Array) with
lower power consumption and higher processing speed than CPU.

In general, measured data by plasma wave instruments include artificial noise from the other onboard components in
the satellite. In order to avoid the artificial noises, magnetic field sensors has to be mounted at the top of a boom. The
miniaturization of satellites, however, makes it difficult to place the sensors at a sufficient distance from the satellite
body. In the present study, we aim to suppress such artificial noise by on board signal processing technique
implemented in the onboard FPGA to enable us to observe natural waves clearly.

Spectral subtraction (SS) method has been developed for VLF emissions observed at ground stations to suppress only
stationary noise [1]. They applied the SS method to the acquired data on a computer, while we develop a noise
suppression function using the SS method as an FPGA module for real-time processing on board satellite.

In the presentation, we introduce an overview of the noise reduction module, and show the evaluation results of the
module using the data obtained by the PWE on board the Arase satellite.

[1] Dejima et al., The 140th SGEPSS fall meeting abstracts, 2016.
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