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Evolutionary multi-view classification (EMVC) dynamically fuses different views through the adaptive 

mechanism of evolutionary algorithms, thereby automatically constructing high-quality multi-view fusion 

models. 

Fitness evaluation (FE), which aims to calculate the classification performance of each individual in the 

population and provide reliable performance ranking for subsequent operations, is a core step in such 

methods. Its accuracy directly determines the correctness of the evolutionary direction.

However, when FE fails to correctly reflect the superiority-inferiority relationship among individuals, it 

will lead to confusion in individual performance ranking, which in turn misleads the evolutionary direction 

and results in trapping into local optima.

This paper is the first to identify the aforementioned issue in the field of EMVC and call it as fitness 

evaluation bias (FEB).

Background



•In the field of EMVC, we are the first to identify and formally define the problem of FEB, and 

systematically analyze its impact on the entire evolutionary process.

•To alleviate FEB, we equip multi-view model with evolutionary navigators (ENs) to fully explore the rich 

corresponding category and cross-category information therein, thereby achieving efficient utilization of 

multi-view data.

Contributions



                     

      

      

 
   

      
 
  
 
   

 
 

    
   

 
 
   

   

                                             

                                       

             

             

                                     

                          

     

     

                   

     

     

  

  

  

  

                    

      

      

     

          

     

       

        
     

     

                    

                                            

 

!Evaluation method: Joint training 

strategy.

!Problem: Insufficient mining of key 

information in low-information views.

!Result: Disorder in individual ranking, 

misleads the evolutionary direction.

✓ Evaluation method: Introduce an EN.

✓ Solution: Through EN, it can fully 

mine the rich information in each view. 

✓ Result: More accurate individual 

ranking and real-time correction of the 

evolutionary direction.

Motivation



                   

        

 

 
 
 

            

          

         

          

         

        

          

                                 

     

          

         

          
     

          

     

     

     

              

     

     
     

          
 

                                                                

                               

      

      

 
 
  
 

                       

              

 
 
   

 
 

                    

 
 

                         

 
                             

        
          

             

             

 

      

             

              

          

  
   

   
    

 

        

        

 
 

 
 
   

 
 

 
 

 
 

 
 

        

      

 
 

 
 

 
 

 
 

  

  

  

  

  

     

 
 

 
 

                

       

        

       

       

 
 

                

              

              

        

              

    
   

                  

   

                 

      

 
 

 
 

       

 
 
 

                      

 

  
   

   
   

    
   

                 

              

        

           

          

This paper proposes an unbiased FE method, which consists of two steps:

(1) EN Pre-training: EN is encoded as a teacher model and achieves superior performance through pre-

training, thereby providing reliable knowledge for the view branches;

(2) View Distillation: Leveraging the rich corresponding category and cross-category information in EN to 

improve the accuracy of FE, it achieves more reasonable individual performance ranking and effectively 

alleviates the FEB issue.

Method



➢(1) Existence

Compared with existing methods, the order relationship of individual performance shows extremely low 

correlation, which verifies the existence of FEB. Meanwhile, among the 15 individuals, the order 

relationships between 11 pairs of individuals have been reconstructed, which confirms that FEB has a 

significant impact on the order relationship of existing methods.

Experiment



➢(2) Effectiveness

Experimental results on a large number of multi-view datasets verify the effectiveness of the proposed 

method.

Experiment



➢(3) Compatibility

Integrating the EN into various methods all leads to significant performance improvements, which verifies 

the generality of the EN.

Experiment


