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Best approach



Main approach
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Main approach: 2 main problems
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1. Model not focused on the lesion
2. Dominant weights

CAM Min Max STD

B -25.71 30.55 10.79

M 1.52 46.10 10.45



Main approach: proposed changes
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Main approach: Inter-class loss penalized
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Penalize 
dominant 
weights

Original loss

Penalized loss

λa( λa( )² +1

Where: p and q are the class activation maps (CAM) and λa is 
the regularization weight

)² +1



Main approach: Lesion focus loss
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distance

Lmask

Lesion focus 

Real mask

Proposed loss:

Loss based on the pearson correlation coefficient between 
the mask (Y) and each CAM (X)

- + 1Lmask =



Main approach: Intra class loss
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Proposed loss:

Loss based on the precomputed center for class y (Cy) 
and the features extracted for image i after Global 
Average Pooling Layer. 

+ + + +



Main approach: Combined loss (Binary)

9

Proposed loss for Binary classification:

Where:
Lce: cross-entropy loss
 λ1 = 1.0
 λ2 = 0.1
 λ3 = 0.5 

L = Lce  +  λ1 Lcl  +  λ2 Lcskl  +  λ3 Lmask 



Main approach: Combined loss (Binary)
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Proposed loss for Multi class classification :

Where:
Lfocal: Focal loss
 λ1 = 1.0
 λ2 = 0.1
 λ3 = 0.5 

L = Lfocal +  λ1 Lcl  +  λ2 Lcskl  +  λ3 Lmask 
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Training

Parameters Values

Backbone Efficienet (B0/B1/B3/B4)

Initial weights ImageNet

Max epochs 50

Batch size 16/32

Image Size 299 x 299 x 3

Optimizer Adadelta: lr=1.0, rho=0.9

LR Monitor Metric=“val_loss”, factor=0.5, patience=2, min=0.0001

Early stopping Metric=“val_acc”, patience=10
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Preprocessing



Preprocessing
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Outer circle 
removal



Data preparation
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Data preparation
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Original image Normalized as ImageNet Vertical Flip

Random resize and crop Shift scale rotation Horizontal Flip
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Ensamble methods



Ensemble method Binary

Final scores

Dempster-Shafer combination

0.9163 0.9152

Efficienet-B3 Efficienet-B4



Ensemble method Multi Class

Dempster-Shafer combination

Final scores

Mean between the 3 
square images scores

Efficienet-B0 Efficienet-B2 Efficienet-B3

0.9191 0.9376 0.9298
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Results



Results Binary
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Validation results



Results Multiclass
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Validation results
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Other tests



Other tests: Basic approach
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CAM consistency

Center learning Results



Other tests: Paper approach
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CAM consistency

Center learning Results



Other tests: Classification and segmentation
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CAM consistency

Center learning Results



Other tests: Classification with ML
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KNN

SVM

0.9267

0.9249



Thanks
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Questions?
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