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Fault Voiceprint Recognition Method for Hydro Generators

Based on Joint Matching of Time and Space Domains
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Abstract: As a fault occurrance in a hydroelectric generator may generate complex mechanical vibrations and noise, with
interference signals coming from different directions, the noise easily tends to mask the fault characteristics , affecting the accuracy
and reliability of fault identification. A fault voiceprint recognition method for hydro generators based on spatiotemporal joint
matching is proposed. By the joint matching method of space—time, sound signal is processed from both spatial and temporal
domains ,and beamforming technology is applied to enhance the signal in the target direction, reducing the interference and
masking of fault features by noise. The Mel frequency cepstral coefficients are used to extract voiceprint features from the
enhanced signal ,and the obtained features are used as inputs for a convolutional neural network. The convolutional layer and
Softmax classifier automatically learn and distinguish the differences in voiceprint between normal operation and fault states. The
experimental results show that the proposed method can effectively identify different faults in hydroelectric generators and
maintain a low loss function value (about 0.04) ,which fully demonstrates the high accuracy and robustness of the method and
provides a new technical approach for intelligent maintenance of hydropower equipment.

Keywords : hydroelectric generator; fault identification; space time domain processing; voiceprint features ; convolutional neural
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