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CaSED classifies images without any predefined list of class names!

Qualitative results

Ablations

Task: Vocabulary-free Image Classification
Image classification with Vision-Language Models (VLMs):

Issues of previous works

● Require hand-written list of 
candidate class names

● Candidates may not 
generalise to all images

Vocabulary-free Image Classification

● Avoid defining any list of
classes altogether

● Remove the need to know
them a priori!
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Method: Category Search from External Databases
● Training-free retrieval and 

classification using CLIP and
web-scale databases
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Check out this fierce fowl - 
the cassowary means 
business!

Check out this prehistoric- 
looking bird!

This colorful cassowary is a 
true hidden gem of the 
animal kingdom.
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Check out this prehistoric- 
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This colorful cassowary is 
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animal kingdom.
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Evaluation in an unconstrained semantic space
Semantic relevance: prediction similarity to ground-truth name

● Semantic similarity: Sentence-BERT’s semantic distance
● Semantic IoU: jaccard distance (labels as sets of words)

Image grouping: quality of predicted names to cluster images

● Cluster accuracy: Hungarian match between image clusters 
from predicted label and clusters from ground-truth labels

Quantitative results

Conti et al., “Vocabulary-free Image Classification”, NeurIPS, 2023


