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SuperCLIP: CLIP with Simple 
Classification Supervision
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Motivation



Contrastive Language-Image Pretraining
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 Enable zero-shot visual understanding
 Exhibit proper scaling characteristics
 Demonstrate robust cross-modal capability

 Limited utilization of fine-grained textual semantics
 Dependence on noisy and weakly aligned web data
 High computational and resource demands

Radford et al. (2021). Learning Transferable Visual Models from Natural Language Supervision. (ICML 2021), PMLR.



Limitations of Current CLIP Improvements
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 Limited focus on fine-grained alignment
Many improvements primarily concentrate on enhancing model architecture and training efficiency, while paying 
less attention to capturing fine-grained visual-text correspondences at the word or region level.

 Dependence on additional labeled data
Several methods rely on extra annotated or re-captioned datasets to improve alignment, which limits scalability 
and diverges from CLIP’s original web-scale, weakly supervised paradigm.

 High computational cost
More complex architectures and dense supervision often lead to substantial computational and resource 
overhead, reducing training efficiency.

 Limited generalization
Some approaches boost performance on specific benchmarks but compromise the generality and simplicity that 
make CLIP broadly transferable.



 IDF Weighting
Down-weight frequent tokens using inverse document frequency:

 Weighted Label
Normalize weighted token labels:

 Classification Loss
Align model logits with weighted labels via cross-entropy:

Super Simple Classification-based Supervision
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Use raw text tokens as classification labels for image encoder

Huang et al. (2024). Classification Done Right for Vision-Language Pre-Training. NeurIPS 2024.



CLIP with Simple Classification Supervision
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Comparison across Different Model Sizes
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Brief Analysis of Performance Gain
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Comparison with CLIP using Mixed Caption
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Generalize to Other CLIP-style Frameworks
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Enhance CLIP for Purely Visual Tasks
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Mitigate CLIP’s Drop with Limited Batch Sizes
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Integrate in Multi-modal LLM
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Additional Ablation Studies
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Thank you !

Code &Models: https://github.com/hustvl/SuperCLIP

https://github.com/hustvl/SuperCLIP

