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Question: How to cluster unlabeled images to satisfy a 
user's natural language query?

Useful Concept

Feather Color: Blue 
Beak Shape: Curve
Color Pattern: Spots

Size: Small

Iteration 1 Iteration 2 Iteration 3

Here are the clustering results, I’m using these concepts…

Help me cluster these images based on the bird species.

Feather Color: Blue 
Beak Shape: Curve
Color Pattern: Spots

Head Color: Red

Beak Length: Short
Belly Color: White

Color Pattern: Spots
Head Color: Red

Cluster 1 Cluster 2Not Useful Concept

Thinking: I need to find concepts useful for clustering these images
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Iteratively refine visual concepts w. feedback from an 
unsupervised score, improving alignment to user query

Unsupervised clustering is ill-posed
By Bird Species

By Type of 
Structure

the Bird is On

Multi-Criteria Clustering: Unsupervised Clustering 
for Multiple Clustering Results.

Cannot take user inputs.
Category Discovery: Determining the Clustering 
Criteria by Labeled Data.

User inputs need to be complex (labeled data).

Text-guided Clustering: Determining the Clustering 
Criteria by Natural Language Input.

Often zero-shot or one-shot. * indicates the use of supervision.
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