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Study on automatic classification of plasma waves observed by the Akebono VLF/WBA
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Akebono was launched on February 22, 1989 and has been observing plasma environment in the inner magnetosphere for
years. The WBA (Wide-Band Analyzer), which is one of subsystems of the VLF (Very Low Frequency) instruments onboard
Akebono, observes dynamic spectrum from 100 Hz to 14 kHz of the electric field or magnetic field. Because the amount of the
WBA raw data is more than 10 TB, it is a very hard work to find specific wave phenomena, such as chorus and hiss, manually
from them.

In this study, we developed an automatic classification method of the WBA plasma wave data. The WBA data stored as a WAV
format with a sampling frequency of 48 kHz were transformed into high-resolution frequency-time diagrams by a short-time
Fourier Transform. We can see distinctive fine structures of the wave phenomena in these created f-t diagrams. The classificatic
of the plasma wave is based on the time variation of the f-t diagrams that is so called cepstrum by using k-means++ method. A
a result, it was confirmed in typical data sets that chorus, hiss and other phenomena were definitely classified.
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