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

Issues of previous works

e Require hand-written list of
candidate class names

e Candidates may not
generalise to all images
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Vocabulary-free Image Classification

e Avoid defining any list of
classes altogether
e Remove the need to know
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Method: Category Search from External Databases

e Training-free retrieval and
classification using CLIP and
web-scale databases

Image-to-Text similarity
of candidates with input image
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This colorful cassowary is a
true hidden gem of the
animal kingdom.
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Candidates generation
via retrieving and filtering

Text-to-Text similarity
of candidates with captions
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CaSED classifies images without any predefined list of class names!
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Evaluation in an unconstrained semantic space

Semantic relevance: prediction similarity to ground-truth name

e Semantic similarity: Sentence-BERT's semantic distance
e Semantic loU: jaccard distance (labels as sets of words)

Image grouping: quality of predicted names to cluster images

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

Quantitative results

Method Cluster Accuracy (%) 1
C101 DTD ESAT Airc. Flwr Food Pets § Cars  UCF | Avg.
CLIP ‘WordNet 340 201 167 167 583 409 520 294 186 395 | 326
English Words | 29.1 19.6 221 159 640 309 444 242 193 345 | 304
Closest Caption | 12.8 89 167 133 285 131 150 86 200 178 | 155
Caption BLIP-2(ViT-L) | 265 117 233 54 236 124 116 195 148 257 | 174
BLIP-2 (ViT-g) | 374 13.0 252 100 295 199 155 215 279 327 | 233
VoA BLIP-2 (ViT-L) | 604 204 214 81 367 213 140 326 288 443 | 288
BLIP-2 (ViT-g) | 622 238 220 159 578 334 234 364 572 554 | 387
CaSED | 515 291 238 228 687 588 604 374 313 477 | 431
CLIP upper bound | 87.6 529 474 318 780 899 880 653 765 725 | 69.0

Qualitative results
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Ablations
Datat Size | CA S-Sim. S-IoU
‘(Eandida'les v.St:on]'-ng ‘ CA  S-Sim. S-IoU CC3M 28M | 342 479 13.1
seneration is. Lang. WIT 48M | 346 429 121
Generative [33] v | 233 471 11.9 d TOM | 420 495 17.2
v 417 493 17.0 CCi2M 103M | 440 513 183
Retrieval v 427 503 17.0 YFCC100M* 299M | 40.7 4838 17.1
v 43.1 504 17.7 All 54.8M | 431 504 17.7
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