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   Table 1  . 

Table 1 Machine specification 

 CPU RAM STORAGE 
Name Intel i5-6400 DDR4 8GB(single) HDD 1TB 

 
       Oracle 

Virtual Box 6.0     

,    1   RAM

 4GB .     

   IP    .  

CNN[10]      

      , 

VGGNet[9]  Convolutional Layer, Maxpool,  16  

  VGG16     

.  ImageNet     

10400  VGG16   . 

       

. 

  Table2  . 

Table 2 Structure of classifier 

1  Node:256, Activation Func:Relu, input:8192 

2  Dropdout(0.5) 

3  Node:1, Activation Func:Sigmoid 

 Optimizer:RMSprop 

 Loss:binary_crossentropy 

      PSO 

    . 
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  ,      
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   Table3  . 

Table 3 pseudo code of system 

 
Do  
   Do  
       Learning 
 
       Calculate fitness Value 
 
       Update local best weight  
 
   While max learning iteration is not attained  
 
   If local best weight >  
 
      Upload local best weight to server 
 
   Upload training time to server 
 
    
 
       
 
   Update local weight  
 
While maximum iteration or minimum error criteria is not 
attained  
 
 

 

4.  

1  , 5  , 10    

  1   478 (  7.9 )   

,  90.3%  92.8%  2.5%  

 .  5     2340

(1   7.8 )   ,  89.7% 

 93.2%  3.5%   .  10
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 .      
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Figure 1 distributed result of 10 machines 
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Figure 2 performance chart 

Figure 2  Figure1     , x
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