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In our case we consider only frequencies from the range �n� � �20 500, .rad/s  For these frequencies, the sig-
nal amplitudes at these frequencies are returned. By computing Fourier transforms for all fault simulations,  
we can observe how the faults progress in the frequency space (fig. 15).

Fig. 15. Frequencies for different fault scenarios

The FFT results for every fault scenario are compiled into a table that includes the faults introduced, as well as 
the recorded frequencies and signal magnitudes. Consequently, the number of parameters to take into account 
is fairly limited. Now we can use Machine Learning Toolbox to import there all the necessary data for training 
the fault detection algorithm. We will use a subset of the generated data to validate the trained algorithm.

Extraction algorithm. The algorithm for extracting features from the pressure signals obtained from the 
pump model for subsequent training of the machine learning model can be described as follows. By performing 
Fourier transforms, the algorithm extracts the main peaks of the amplitude spectrum and also reads the mean 
values of the signals [20].

Definitions:
  • Np – number of points to analyse (time window);
  •T tj � � – time axis for the j th simulation;
  • P tj � � – output pressure in the j th simulation;


