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Abstract. The article analyzes the limitations of traditional methods of vibration 

and thermographic diagnostics. A multi-level architecture of a hybrid neural network 
model is proposed, which integrates the analysis of infrared images of the electric motor 
housing with sensor monitoring data. An algorithm for detecting pre-defective states is 
developed using convolutional neural networks for segmenting temperature anomalies and 
LSTM recurrent networks for analyzing temporal patterns. The sensitivity of bearing dam-
age diagnostics is experimentally confirmed to increase up to 89.4 %, while reducing the 
average detection time of a defect to 48 hours before a critical failure.  
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 Fig. 1. Architecture of a Hybrid Computer Vision-Based Diagnostic System   
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 Table 1. 

Comparative characteristics of diagnostic method 
 

  
 . % 

PCB356A16) 
18,5 147 12,3 

 
MCSA) 23,7 132 8,7 

 
FLIR A700) 

31,2 156 40,1 
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