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  ( ' , , ) –   
'       , , –  

  ,    ,      
  ( )  R    L . 

-       MATLAB 
   Fuzzy Logic Toolbox (    ,   

  ) [5]. 
         

 .  
  ,      , 
:  

11 –    f = 103...106 ; 
12 –       106 / ; 
13–      103;  
14 –   D = 8; 10; 12; 14 ; 

y1= F1 ( 11, 12, 13, 14) –    . 
   –   ’ ,   

 :  
21 –       (  –  

 ,     ); 
22 –   ( )   = 10-3...10-2  (  –   

); 
23 –   (v = 0,01…1 ); 
24 –  ( )   (T = 0,1…4 ,  –   

);  
25 –  z      (z = 0…1,5 ); 

y2 = F2 ( 21, 22, 23, 24, 25) –       
 (  –      ).  

   (  ) Y,     9 
 : 

 

Y= FY (y1, y2)= FY ( 11, 12, 13, 14, 21, 22, 23, 24, 25). 
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   R /2 fL0=F(z)   L /L0=F(z) .  
 R /2 fL0=F(z)  L /L0=F(z)   h, , f   [3].   
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Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
Synthesis of an Electromagnetic System for the Diagnosis of Defects of Air Transmission 
Lines Using Neuro-fuzzy Modeling 

The purpose of the work is to develop a system for diagnosing defects (damages of the armature) of air 
transmission line supports based on the combination of electromagnetic control principles with the interpretation 
of the results of diagnosis using neuro-fuzzy modeling. It is shown that in the case of uncertainty in the diagnosis 
of defects of air transmission line supports in real time, it is rational to build an electromagnetic system using 
neuro-fuzzy modeling. Practice shows that the bars of the reinforcement bars of the transmission lines support 
fractures oriented perpendicularly forming, and stress-corrosion cracks - parallel to it. Optimal results of the 
electromagnetic control are achieved in the scan direction, which intersects the defects perpendicular to their 
long side. In the case of electromagnetic diagnosis, the conclusion about the defect and its size is usually based 
on the values of the amplitude, phase and frequency of the current signal. However, the large amount of 
information that comes from controlling the tens and hundreds of power lines in the field under live conditions 
exceeds the human ability to adequately perceive it in real time and requires automation of data analysis; this 
will significantly increase the speed of control, reduce errors and errors associated with the actions of the staff, 
will allow to coordinate the results to the object of control. Under such conditions, it is rational to synthesize an 
electromagnetic system for diagnosing defects of air transmission lines using neuro-fuzzy modeling. That is, 
create a neural network and teach it to look for defects based on real data. The most informative deterministic 
and probable signs of defect image are considered. It is proved that the use of hybrid neural networks leads to a 
significant increase in the speed of eddy current control and the reliability of recognition of defects.  

An analysis of the causes of emergency situations of the transmission line elements showed that 30-35% 
are damage to reinforced concrete supports, and the existing methods of non-destructive diagnosis of the 
condition of reinforcement and bearing capacity of the supports are not effective enough. This requires 
improvement of the non-contact electromagnetic control method. The study of the complex of characteristic 
parameters allowed us to select the 9 most informative deterministic and probabilistic features of the defect 
image. The training of the neural network was carried out using samples of artificial defects such as through-
through fracture of the reinforcement according to the hybrid method of training with the error level 0 and the 
number of cycles 400, which allowed to improve the quality of recognition of the defect image. The correctness 
of network training is ensured by dividing the experimental data into test and training ones. For data modeling, 2 
data blocks were used: the training sample volume was 180 datasets and 60 test sets. The information blocks 
were filled taking into account the features of neural network synthesis - the data should change alternately (in 
the direction of growth) and as much as possible fill the entire area of their values. 

Diagnostic inputs include transmission line voltage, resistance type, lifetime, failure statistics, climatic 
and geological conditions, VCT signal. It is also possible to enter additional user data and more. Combining the 
benefits of an electromagnetic defect diagnosis system with the use of neuro-fuzzy modeling will significantly 
increase the speed of eddy current control and the reliability of recognition of defects of supports. 
defects of supports, eddy current control, neuro-fuzzy modeling, diagnostics 
 

 (Received) 17.12.2019         (Reviewed) 20.12.2019 
             (Approved) 23.12.2019 
 
 
 


