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KEY INSIGHTS

• Benchmark for unsupervised anomaly detection in images - set out the
differences between anomaly detection and classical (supervised) dis-
tribution shift analysis

• Env-aware learning methods produce better embeddings for anomaly
detection

• EA-MoCo - adjusting contrastive learning to be aware of multiple envi-
ronments improves performance

Out-of-Distribution Regimes

• We identified 4 different scenarios for changes that occur between train
and test data

• Differentiate between style and content changes

Anomaly Detection Setup - Style and Content OOD

Two-Step Learning Process

• Step 1 Learn embeddings robust to style changes using env-awaremeth-
ods (currently, they cover only supervised tasks)

• Step 2 Anomaly detection using those learned embeddings

Data Splits

• Train data (of both steps) consists only of ID content and ID style data

• Pretraining test data consists only of OOD style, ID content data

• Anomaly detection test data consists of OOD style, ID & OOD content
data

Step 1: Supervised Non-AD Pretraining

• We adapt already existing env-aware solutions for supervised learning
(e.g. IRM, LISA, V-Rex) to anomaly detection

• We model the supervised task as a binary classification of 2 groups of
labels

Step 1: Fully Unsupervised Pretraining - EA-MoCo

EA-MoCo - env-aware contrastive learning with positive pair formed of:

• usual random augmented version of anchor (Xt)

• closest sample from a different, random environment w.r.t. trained au-
toencoder embeddings (X ′

t )

Results
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Mean ROC-AUC over Anomaly Detection methods (iWildCam)

• Env-aware methods perform better

• EA-MoCo scores best on most AD methods
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https://bit-ml.github.io/


