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Study on direction finding method based on Bayesian inference
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Investigating characteristics of plasma waves observed by scientific satellites in the Earth’s magnetosphere is the effective ke
to understand not only generation mechanisms of the waves but also a plasma environment which influences its generation a
propagation conditions. In particular, direction finding of the waves is important for understanding the propagation characteristic:
of VLF waves. In order to find the directions, the wave distribution function (WDF) method was proposed[1, 2]. This method
is derived from the concept that observed signals consist of a number of elementary plane waves and can be defined as we
energy density distribution. However, solving its equations is a so-called ill-posed problem and the solution is not determined
uniquely, hence we must assume an adequate model as a solution. Although many models have been proposed until now[3,
we have to select the most optimum model depending on situations because each of the models has disadvantages as wel
advantages. In the present study, we developed a new method for direction finding of the plasma waves measured by plasr
wave receivers to solve problems of conventional methods. This method is based on Bayesian inference and its model paramet
assume stochastic parameters.

Using computer-generated test data, we evaluated our proposed method, and compared with two conventional methods(MEI
PTM). Moreover, we studied the problem which may arise when applying the WDF method to real observed data. As a result, ir
the case of the noiseless data, our proposed method is almost correctly estimated not only the directions of the peaks but also
shapes of the WDF.

As a next step, we developed a new spectral analysis method based on compressed sensing[5]. This method assumes that
can be represented as sparse in frequency domain. As a result of numerical experiments, the method is very effective compar
with a FFT using a window function, and it was shown that the method has both high frequency resolution and wide dynamic
range. This method is applicable for data compression onboard a satellite and information extraction of observed data.
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