
  

Classifier-to-Bias: Toward Unsupervised Automatic Bias Detection for Visual Classifiers
Quentin Guimard1 Moreno D’Incà1 Massimiliano Mancini1 Elisa Ricci1,2

1University of Trento 2Fondazione Bruno Kessler

Existing methods [1-4]:
supervised bias detection

Classifier-to-Bias (C2B):
unsupervised bias detection

How can we detect biases in pre-trained
visual classifiers without any labeled data?

C2B eliminates the need for labeled data, enabling broader 
and more flexible bias detection.

Existing bias detection methods rely on labeled data to 
identify biases, which may not be available.

Motivation

Paper Code

Method

3. Image retrieval: VLM-based text-to-image retrieval collects images 
representing each bias class.
4. Bias measurement: The classifier is tested on the retrieved images to 
calculate bias scores.

Evaluation

VQA-based evaluation: pseudo-label biases with a VQA model

Face attribute
classification
on CelebA

Image classification
on ImageNet-X

Setting

Examples

Biases detected on the birdhouse class
on ImageNet-X
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Publicly available pre-trained models may be trained on private 
data with unknown biases and spurious correlations.

Classifier-to-bias (C2B)

1. Input: Task description and a pre-trained classifier.
2. Bias and caption generation: LLM generates bias attributes and classes,
then creates captions that combine these biases with target classes.

Why is C2B hard to evaluate?

Ground-truth evaluation: compare detected biases with annotations

Dataset coverage
Biases may not be

present in the dataset

Annotation gaps
Even if present, biases
may not be annotated

Representativeness
Annotated datasets may
not represent real-world 

distribution
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