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Display the sensor data for different pump faults and combinations of faults. We can compare how the be-
haviour of a triplex plunger pump changes as the parameters in the pump degrade. The cyclic nature of the time 
domain signal provides unique signatures for each fault and their combinations (fig. 14).

Fig. 14. Output pressure measurements for multiple simulations depending on processing

Machine learning algorithm
Fourier transforms. Once the sensor data has been processed, the patterns and distinguishing features of 

each fault need to be extracted from it. This information will be used as the input data for the machine learning 
algorithm. The signal under consideration is periodic, so we will apply Fourier transforms [17; 18].

Signal y ti� �, given at discrete points in time ti , is translated to a uniform time grid
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To reduce spectrum leakage, Hamming window function is applied [19]
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where wk are the coefficients of Hamming window.
Then the discrete Fourier transform is performed
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