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  [14].  

  18   Inception:  

 

 18 –  Inception 



34 
 

  ,    ё   

1 1, 3 3  5 5.      ё  

 1 1 (NiN)        

« »  .  GoogLeNet     

 stem  Inception- ,    average pooling 

 softmax ,  NiN. 

       9  .   
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  predict()  .      
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 ,    0,5:  , 

    0,5,      

,  – .      40. 

 

 40 –     

 

        

    100 ,    . 
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 6 –    

    
 

 
 

 
«

»,
 %

 
94 77 93 50 56 1 9 3 30 11 

99 32 58 32 88 9 8 1 14 6 

98 68 75 60 66 4 6 4 1 28 

99 7 10 33 52 7 16 23 23 8 

99 21 72 65 68 7 5 4 8 18 

99 8 74 25 70 1 1 6 3 17 

92 81 77 80 5 18 31 45 13 34 

69 82 61 20 85 7 3 41 13 5 

18 93 89 29 87 12 8 19 44 6 

34 85 63 78 81 27 85 6 6 11 

 

       

   : 63,14.  

       

  : 14,32. 

      ,   63% 
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,     . ,  

 ,         

 10-20%.    ,        

      , 

       (15 ),  
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 (13 ).        

      .    

        

   .       

        97-99%.  
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   . 

        

  ,    . ё  

  –     , 

    ,    

  .   ,    

,        

      . 

         

      , 

        

.     ReLU   

    .    

   .    

     ,     

   : 

  Adam   lr=1e-5 (  ); 

  -   20 ; 

 6 ; 

 6  . 

      ,  

        DWI   

   ,    

 .     ,   -

      : 

 ; 

 ; 

https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D0%B9%D1%80%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%80%D0%B0%D1%81%D0%BF%D0%BE%D0%B7%D0%BD%D0%B0%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D0%B1%D0%BE%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
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  ; 

  ; 

 ; 
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      ,   

     50     

 ,   50    ,   
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 Щ  
 

CNN ( ) –  Convolutional Neural Network (   

) 

DWI ( ) –  Diffusion Weighted Imaging ( -

 ) 

ILSVRC-2014 – ImageNet Large Scale Visual Recognition Competition-

2014 

ML-framework – Machine Learning-framework 

MNIST – Modified National Institute of Standards and 

Technology 

PIL – Python Imaging Library 

T2 FLAIR – T2 weighted Fluid-attenuated inversion recovery  

VGG – CNN named after the Visual Geometry Group from 

Oxford 

 –     

 –    

 –    

 –   

-  – -   

 – -   

 –   

 –     

1  – 1   

2  – 2   

 –    
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