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The problem of dataset bias
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Diversity Shift Correlation Shift Subpopulation Shift
Clinical vs. Dermatoscopical Artifacts Underrepresented Skin Colors



De(Constructing) Bias
ISIC Workshop @ CVPR 2019
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Benchmarks
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Robustness



Debiasing on Skin Lesion Analysis Models
ISIC Workshop @ CVPR 2020

Manually annotated ISIC 2018 and Derm7Pt
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ISIC Workshop @ CVPR 2020
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Domain Generalization

Feature 
Extractor

Domain 
Classifier

Lesion 
Classifier

Debiasing on Skin Lesion Analysis Models



Artifact-based Domain Generalization
ISIC Workshop @ ECCV 2022

9

15 p.p. improvement 

in biased scenarios



Methodology
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Debiasing Pipeline
Overview

A: Trap sets

B: Artifact-based environments

C: NoiseCrop
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Debiasing Pipeline
Overview
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A: Trap sets

B: Artifact-based environments

C: NoiseCrop



Trap Sets
Debiasing Pipeline
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- Control and amplify the level of bias during training.

- Creating challenging test sets with opposite correlations.
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Trap Train
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Trap Test
No dark corners

Few rulers

No ink markings
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Debiasing Pipeline
Overview

18

A: Trap sets

B: Artifact-based environments

C: NoiseCrop



HAM10000 BCN20000 PH2

Artifact-based environments
Debiasing pipeline
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Classical Learning Method
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Empirical Risk Minimization (ERM): Minimize the empirical 
risk among all samples (classical learning method)

"Principles of risk minimization for learning theory”, Vapnik et al. NeurIPS 1991

HAM10000 BCN20000 PH2



Robust Learning
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Distributionally Robust Optimization (DRO): Minimize the 
maximum risk across environments

"Distributionally Robust Neural Networks”, Sagawa et al. ICLR 2020

HAM10000 BCN20000 PH2
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Ideal Environments
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• Demographics


• Image acquisition devices


• Artifact distribution


• Artifact characteristics


• Class distribution

Environments should differ in single or few aspects.

HAM10000 BCN20000 PH2
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Artifact-based environments
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Debiasing pipeline

"Separate data into groups according to the presence of artifacts and its labels"
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Artifact-based environments
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Debiasing pipeline

"Separate data into groups according to the presence of artifacts and its labels"
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Artifact-based environments
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Debiasing pipeline

"Separate data into groups according to the presence of artifacts and its labels"
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Debiasing Pipeline
Overview
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A: Trap sets

B: Artifact-based environments

C: NoiseCrop
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NoiseCrop
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Debiasing pipeline

"Remove confounders from test samples"
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Debiasing Pipeline
Overview
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A: Trap sets

B: Artifact-based environments

C: NoiseCrop



Results



Results 
Trap Sets on ISIC 2019
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Results 
Trap Sets on ISIC 2019
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Raw Data

A

Train Test

B

Training Evaluation

GroupDRO

0.6

0.7

0.8

0.9

1.0

0.0 0.3 0.5 0.7 0.9 1.0
Training Bias

P
er

fo
rm

an
ce

 (
A

U
C

)

Training procedure ERM GroupDRO (Ours)



Trap Sets on ISIC 2019
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Raw Data

A
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Out-of-Distribution Results
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Derm7pt Clinical PAD−UFES−20 Derm7pt Dermoscopic PH2
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Out-of-Distribution Results

34

Derm7pt Clinical PAD−UFES−20 Derm7pt Dermoscopic PH2
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Limitations

35

• We still need extra annotations (in form of artifacts annotations and 
segmentation masks) to perform our debiasing pipeline.

Dark corner Ruler Ink Markings

ISIC_0000001

ISIC_0000002

ISIC_0000003

ISIC_0000004
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Limitations
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• We still need extra annotations (in form of artifacts annotations and 
segmentation masks) to perform our debiasing pipeline


• Debiasing with respect to artifacts may not translate to out-of-distribution 
performance


• Performance in out-of-distribution depends on the confounders available 
on test
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Takeaways

37

• Is debiasing research useful only when biases on train are very high?
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Takeaways
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• Is debiasing research useful only when biases on train are very high?

"Broadly, our analysis indicates that internet-
trained models have internet-scale biases."

Brown et al., "Language Models are Few-Shot Learners", NeurIPS 2020
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Takeaways

39

• Is debiasing research useful only when biases on train are very high?


• No! Even colossal models trained with billions of data such as GPT-3 
reproduce mild biases. For medical data, the problem is compounded


• We can improve robustness to KNOWN biases through both training and test 
debiasing


• We must continue handling different bias problems that may arise in the 
clinical scenario



Code, Data & Paper:
https://github.com/alceubissoto/artifact-generalization-skin
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