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Study on Hydrometeor Identification based on Deep Learning

RAN Yuan-bo, SUN Min, GAO Meng-qing, WANG Hai-jiang
(College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; Hydrometeor classification for Dual Polarization Doppler Weather Radar echo is a procedure that identi-
fieshydrometeor types basing on the scattering properties of precipitation particles to polarized electromagnetic waves.
The difference in shape, size or spatial orientation between different types of hydrometeor will produce different scattering
characteristics for the electromagnetic waves in a certain polarization state, Moreover, the polarized parameters, which
are calculated from the radar data and closely associated with these characteristics, are also different. The comprehen-
sive use of these polarized parameters can effectively improve the identification accuracy of the phase of various hydrome-
teors. In this paper, a new identification method of the hydrometeor type basing on deep learning and fuzzy logic meth-
ods is proposed: Firstly, the deep learning ( DL) approaches is used for extracting the features from the polarized prod-
ucts of the hydrometeors, and the Softmax classifier is applied to classify the pattern of precipitations about rain, snow
and hail based on the features extracted by deep learning algorithm. Secondly, the adaptive fuzzy logic algorithm is adop-
tive for identify the precipitation particles in various precipitation patterns. Finally, the hydrometeor classifier has been
applied to astratiform cloud precipitation process, and it is found that the identification result agrees with the other polar-
ized products. The deep learning method is used for initial clustering, then using the fuzzy logic method for accurate clus-
tering results, that greatly improves the accuracy of hydrometeor classification.

Keywords : dual polarization doppler weather radar; hydrometeor classification; polarized parameter;deep learning; fuzzy

logic ; clustering



