
    
    
    
        
            
            
                
            

            
        
    


    
        Skip to main content
        
        

        
            
                Advertisement

                

            

        

        
    
        
            
                
                    
                        [image: SpringerLink]
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




        

    

        
    
        
            
                
                    
    
        
            	
                        Home






	
                        Machine Learning in Medical Imaging

	
                        Conference paper

Pseudo-labeled Bootstrapping and Multi-stage Transfer Learning for the Classification and Localization of Dysplasia in Barrett’s Esophagus


                    	Conference paper
	First Online: 10 October 2019



                    	
                             pp 169–177
                        
	
                            Cite this conference paper
                        


                    
                    

                    
                        
                            
                        

                    
                

                
                    
                        
                                
                                    
                                    [image: Book cover]
                                
                                
                                Machine Learning in Medical Imaging
                        
                        (MLMI 2019) 
                    
                

            
        
    

    

    
        
            

            
                
                    
                        
                            	Joost van der Putten12, 
	Jeroen de Groof13, 
	Fons van der Sommen12, 
	Maarten Struyvenberg13, 
	Svitlana Zinger12, 
	Wouter Curvers14, 
	Erik Schoon14, 
	Jacques Bergman13 & 
	…
	Peter H. N. de With12 

Show authors
                            
    
        
            
                
                    
                

                
                    
                        Part of the book series:
                        Lecture Notes in Computer Science ((LNIP,volume 11861))
                    

                

            

        

    

                            
                                
                                    
                                        
                                    

                                    
                                        Included in the following conference series:

                                        	International Workshop on Machine Learning in Medical Imaging


                                    

                                

                            
                            
                                
                            

                        

                        
                    
                


                
                     Abstract
Patients suffering from Barrett’s Esophagus (BE) are at an increased risk of developing esophageal adenocarcinoma and early detection is crucial for a good prognosis. To aid the endoscopists with the early detection for this preliminary stage of esphageal cancer, this work concentrates on improving the state of the art for the computer-aided classification and localization of dysplastic lesions in BE. To this end, we employ a large-scale endoscopic data set, consisting of 494, 355 images, to pre-train several instances of the proposed GastroNet architecture, after which several data sets that are increasingly closer to the target domain are used in a multi-stage transfer learning strategy. Finally, ensembling is used to evaluate the results on a prospectively gathered external test set. Results from the performed experiments show that the proposed model improves on the state-of-the-art on all measured metrics. More specifically, compared to the best performing state-of-the-art model, the specificity is improved by more than 20% while preserving sensitivity at a high level, thereby reducing the false positive rate substantially. Our algorithm also significantly outperforms state-of-the-art on the localization metrics, where the intersection of all experts is correctly indicated in approximately 92% of the cases.
Keywords
	Convolutional neural network
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	Transfer learning
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