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Abstract  
The paper covers the methods and approaches of intelligent process control of pickling cold 

rolled steel strip with elements of comparator defect identification, based on the use of radial-

basis (RBF) networks with Gaussian activation functions (GRB). The authors offer a criterion for 

assessing the quality of the process of etching the residual defects of the strip at the exit from the 
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ТЧsЭКХХКЭТШЧ. TСО СвЩОrsЮrПКМО ШП ЭСО ЩrШМОss ЩКrКЦОЭОrs’ МСКЧРО ШП ЭСО ОЭМСТЧР sШХЮЭТШЧ КЧН 
MISO-model stabilization of process parameters in an optimal area for cost criteria are presented. 

The method of fuzzy color identification of defects on the steel strip by luminance component 

segmentation and positioning, and the approach to the construction of a fuzzy regulator of 

pressure in the nozzles of the hydraulic unit prior irrigation strip defects are offered. To study the 

process and the synthesis of the classifier and controller the authors used the data obtained in the 

course of the experiment in the production process. 

Keywords: comparator identification; radial-basis networks; activation Gaussian function; the 

MISO-model. 
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Fig. 1. TСО ЦШНОХ’s СвЩОrsЮrПКМО t  = f ( , , n) 

 

   , 
    

   ,  
   t    

   .  
     

    ,  
 ,     

. 

    
    ,  

    
     

 ,  
 (  88    99  ).  
   , 

  (4): 
)(minarg Xf

X
. (5) 

      
    

   
  E     

  ∆ ,   : 







 min

minarg

321 n

X
P

CECETEfor

t
.    (6) 

  E,    
     ,   

  ,   Д8Ж.  
   – t   : 
    

 – a
E ,    
    

 –  
tcm

P ,    
   t

P     
   l [1]: 

 
tcma

PklE  . (7) 

      
 [4]  1-   А,   

  :   
 RGB- ,   

  ,   
     . 

  ,   , 
    t=f (dn).  

    ,   [1], 

       
   ,   

  Imout,  Д4Ж   
 А    

,    2. 
 : 1 –  

   ,   
  ; 2 – 

 ; 3 –   
 t     

   
 ,   N 

     
  ; 4 – 

     
     ; 

5 –      
  ; 6 – 

; 7 –    
   

     
 ; 8 –    

; 9 –  ; 10 –  
   (   
 ).  

 



 

Ilyunin O.O., Gakhov R.P., Shamraev A.A. Neuro-fuzzy control of continious steel strip pickling // 

 р а  «На  р а ». 
р я «И р а  ». – . , № , 2016. 

55 

 

 Ы   

INFORMATION TECHNOLOGIES Series 

 
. 2.           

Fig. 2. SМСОЦО ШП CPA аТЭС ЭСО ТНОЧЭТПТМКЭТШЧ КЧН ЩШsТЭТШЧТЧР ШП rШХХОН sЭrТЩ’s ЧШЧ-system defects 
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. 3.       

Fig. 3. TСО ТЧЩЮЭ sОРЦОЧЭКЭТШЧ ШП rШХХОН sЭrТЩ’s ЧШЧ–system defects 
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Table 1 

Qualifier of non-system defects and control 

actions parameters 

n 
Xm=  

 
dn ,  Y Yi 

t, 

 
tf,  

1  
  

0,1÷0,
4 

227 ÷ 231  229 0 0 

2 –
 

5÷10 218 ÷ 226 223 1,8 1,1 

3 –
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5 –
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6 –
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7  
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Fig. 4. The change rate of flow section of the nozzle square tf( t) 
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