
Selecting Data Augmentation 
for Simulating Interventions
Maximilian Ilse, Jakub M. Tomczak, Patrick Forré



Domain Generalization



Domain Generalization

Image taken from Koh et al. - WILDS



Domain Generalization

confounder: geographical location



Domain Generalization

domain: hospital

confounder: geographical location



Domain Generalization

domain: hospital

label: disease

confounder: geographical location



Domain Generalization

domain: hospital

label: disease

high level features caused by d: color

confounder: geographical location



Domain Generalization

domain: hospital

label: disease

high level features caused by y: morphology

high level features caused by d: color

confounder: geographical location



Domain Generalization

domain: hospital

label: disease

high level features caused by y: morphology

high level features caused by d: color

observation: image

confounder: geographical location



Intervention



Intervention

Noise intervention:



Intervention

Noise intervention:

Removes spurious 
correlation



Intervention

Noise intervention:

Removes spurious 
correlation

Interventions need to 
happen in the real world



Intervention

Noise intervention:

Removes spurious 
correlation

Interventions need to 
happen in the real world

Data Augmentation



Data augmentation





Select Data Augmentation (SDA)


