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Development on auto detection of chorus elements observed by the Arase satellite

# Shota Kurose[1]; Yoshiya Kasahara[1]; Shoya Matsuda[2]; Yoshitaka Goto[1]
[1] Kanazawa Univ.; [2] ISAS/JAXA

Wave-particle interaction plays an important role in affecting the environment in geospace. Particularly chorus waves are
closely correlated with the physics in the Van-Allen belt. Chorus consists of independent elements with their duration less thar
0.5s, and is classified into several types such as rising tone and falling tone according to its frequency pattern. The frequenc
range of chorus measured by the Arase satellite is nominally around a few kHz. In the present study, we introduce an imag
processing algorithm in order to detect the elements of chorus and distinguish their spectrum patterns in a systematic way.

We processed the images of spectra transformed by FFT from continuous waveform data observed by the PWE (PWE; Plasn
Wave Experiment) on board the Arase satellite. Regarding the image processing, we adopt image masking, smoothing, seco
derivative, erosion and dilation, labeling, and aspect map. The second derivative filter is designed optimizing the image date
Aspect map is used to identify the frequency pattern of the chorus element whether it is a rising tone chorus or a falling tone
chorus. The others are used to identify the time and frequency of the chorus elements. The followings are the sequence for ol
automatic detection algorithm. (1) smoothing and masking the original spectrogram, (2) calculating the second derivative, (3
performing erosion and dilation to the binary data, and (4) masking the original data according to the result from the process (3)
As a next step, we process the following sequence to determine the frequency pattern: (5) masking the smoothed data accordi
to the result from the process (3), (6) labeling each chorus element, (7) applying the aspect map algorithm to each element. |
the process (7), we make an aspect map calculating the gradient Hx along the x-axis (time) and Hy along the y-axis (frequency
respectively in the spectra image. Next we calculate T =«Hy. In case T is positive, the tilt direction is upper left or lower
right. While T is negative, the tilt direction is lower left or upper right. Finally we identify the chorus element as rising tone
when the number of cell with positive T is larger than the negative one, and vice versa.

In the present paper, we demonstrated that we could successfully detect the chorus elements with sufficiently large intensi
against the background noise level, and distinguish rising tone and falling tone.
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