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High resolution beamforming for phased array weather radar using an adaptive
signal processing
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Phased array weather radar currenth in operation observes three-dimensional
rainfall distribution by mechanical scanning in the azimuth direction and electronic scanning in
the elevation direction. A digital beam formation (DBF) is used for electron scanning. Currently,
the Fourier beamformer is used in operation, however the spatial resolution of this method is
determined by the geometric antenna shape such as the aperture diameter or the number of elements.
Therefore, we aim to improve the spatial resolution by developing a digital beam formation method
that applies adaptive signal processing. Specifically, we propose the least squares error (MMSE)
method and Capon method as methods that can adaptively suppress the antenna gain, and the beam

formation method that uses compressed sensing technology as the beam formation method that achieves
high resolution.
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