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ABSTRACT 

The calibration parameters introduced in the MATLAB program above allowed 

us to determine the values of p, v, and w for the confidence gradient value. Taking into 

account the malfunctions of electric drives, the decrease in the rotation speed of electric 

motors, vibration and noise in the electric motor, the factors of short-term changes in 

their rotation speed, the tested motor is provided with a frequency converter in the 

fs=10-50 Hz range, under the control of us/fs=const works at open speed. 
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As a result of the organization of the experiment, the loading was carried out with 

the help of the device for determining the data on the speed of electrical conduction 

and the loading moment at the value of Mu = (0-1) MN (Fig. 1). The device includes 

73211-type AD (Y/D 692/400 V, cosph=0.78, n=1350 rpm) and measuring devices. It 

is required to process the input signals measured in a diagnostic system using an 

artificial neural network in the process of identifying the signs of failure. The data was 

processed using a specially designed program (Fig. 2). 
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Figure 1. About electric current speed and load torque 

data acquisition device 

Based on the technological process of the weaving machine, as a result of 

changing the load, the convolutional layer set allowed to determine the level of 

reliability, which showed that the developed method has a higher accuracy compared 

to the step and fill method. At the same time, the convolutional neural network method 

made it possible to select three main factors that significantly affect the reliability of 

the electric drive of the weaving machine and the quality of the product: 

-disruption of electrical circuits; 

-reduction in speed of driving electric motors; 

-significant change in load. 

Such factors were determined by the convolutional neural network method using 

the Control System Designer package of the MATLAB program (Fig. 2). 

 
Figure 2. A model consisting of a set of convolutional layers 

A model consisting of a set of convolutional layers (Figure 2) consists of one layer 

and was considered for the loading of the weaving process. It is proven that the 

obtained values increase the reliability by 7% compared to other methods as a result of 

this model (Fig. 3). 

 
Figure 3. Reliability indicator obtained using the model 

The development of classification of electrical and mechanical faults in the model 

forces the network input matrix to adapt accordingly. The developed set is formed by 

the difference between the size of the input matrix and the amount of data delivered to 

the network. If the size of the input matrix is large, it significantly increases the network 
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loading time, and if it is small, it cannot ensure the correct distribution of input data 

into classes. 

The procedure was developed to combine mechanical and electrical faults of 

electrical circuits through 2 artificial neural networks. Experimental investigation of 

the developed artificial neural networks, short circuits of the stator windings based on 

3200 vectors of asynchronous motors including 6 different failure categories of the 

stator windings were conducted in four stages in the experimental study. 

The steps were implemented using the MATLAB environment based on the 

neural network process. The main quantities describing the developed structures and 

the parameters of the artificial neural network process are presented in. 

In the study, based on the information about the induction motor, two structures 

of convolutional networks, artificial neural network 1 and artificial neural network 2, 

were used to classify the degree of damage of the stator winding of the induction motor. 

Differences in the structures of networks arise from the task assigned to them 

(estimation of the number of categories). 
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