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Automatic Ground Clutter Identification Techniques for Weather Radars Using Machine Learning
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Weather radars for the observation of meteorological phenomena including raincloud distribution and rainfall intensity have become indis-
pensable for accurate weather forecasting in recent years. In order to improve the quality of weather radar data obtained at low elevation angles,
it is essential to identify and remove ground clutter signals reflected by various objects such as mountains, tall buildings, and so on. Conditional
branching algorithms are conventionally used to identify whether received signals are contaminated with ground clutter signals by comparing
feature quantities with threshold values. However, engineers skilled in this field are necessary to adjust ground clutter identification parameters at
each radar site for the optimal operation of these algorithms. As a result, the need has arisen for reduction of the dependence on skilled engineers
and lessening of the heavy burden of such work.

Toshiba Corporation has responded to this situation by developing an automatic ground clutter identification algorithm for weather radars
using machine learning, as well as a technique to automatically generate training data for such machine learning from observation data. We have
conducted evaluation experiments using the actual data of a multiparameter phased array weather radar (MP-PAWR), and confirmed that these

techniques obtain identification accuracies equivalent to or exceeding those of conventional identification techniques.
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Flow of processes for ground clutter identification and removal
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Typical feature quantities for ground clutter identification
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Conventional ground clutter identification algorithm
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Newly developed method for training data generation
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Results of tests of ground clutter identification accuracy and error rates
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Results of estimations of precipitation echo power after removal of
ground clutter based on results of ground clutter identification
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