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Cavitation State Recognition of Centrifugal Pump Based on Deep Learning
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(1. College of Power Engineering, Naval University of Engineering, Wuhan 430033, China;
2. Department of Management Science, Naval University of Engineering, Wuhan 430033, China)

Abstract; Cavitation state recognition is one of the difficulties in condition monitoring of
centrifugal pump. A method for cavitation state recognition of centrifugal pump based on deep
learning is developed. The vibration signals on pump casing under three conditions are collected,
and the band matrixes of modified octave as well as matrixes of time-frequency features of
vibration signals are established. The deep learning network is constructed based on auto-
encoder, the features of input data are learned automatically by unsupervised training, and the
parameters of the network are adjusted by supervised training. Four cavitation states of
centrifugal pump are recognized by deep learning network. It demonstrates that based on band
matrixes of modified octave or matrixes of time-frequency features, the deep learning network is
effective for recognizing four cavitation states and outperforms BP neural network, especially for
slight cavitation state.
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