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a train is on a track next to a platform.

A common concept

Image-Text matching is inherently many-to-many



Image-Text matching is inherently many-to-many

people waiting to board a train in a train station.

a train is on a track next to a platform.

the metro train has pulled into a large station.



How deterministic space oversimplifies multiplicity?



Det. space maps an input to a specific vector coord.



Even if an input can be matched to multiple instances, 
it will be mapped to a specific coord.



Prob. space has additional info. axis, “uncertainty”



An uncertain input will have a large uncertainty value



We can easily capture input uncertainty by “variance”



Real-world scenarios require handling uncertainty



Contribution

● ProLIP is the first PrVLM pre-trained on a billion-scale image-text dataset using only 
probabilistic objectives, and shows strong ZS classification even compared to CLIP/SigLIP

● We tackle three issues of the previous PrVLMs: (1) efficient uncertainty architecture, 
(2) better optimization objective, and (3) enforces a desired behavior by additional 
“inclusion” loss.



Standard Language-Image Pre-training

Contrastive loss, or 
Sigmoid loss 



Efficient uncertainty architecture by [UNC] token



ProLIP Architecture & Objective functions



● Two inclusive relationships
○ Texts include images
○ Masked input includes the original input

Inclusion loss for enforcing inclusive relationship



Zero-shot classification

● All models are available at 
https://huggingface.co/collections/SanghyukChun/prolip-6712595dfc87fd85
97350291 

https://huggingface.co/collections/SanghyukChun/prolip-6712595dfc87fd8597350291
https://huggingface.co/collections/SanghyukChun/prolip-6712595dfc87fd8597350291


Certain & uncertain samples



Property of learned uncertainty

● Texts include image
● Shorter texts are more uncertain than longer texts



Image traversal with uncertainty
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Resources

● Github: https://github.com/naver-ai/prolip
○ Inference code & training code are available

● Model collections: 
https://huggingface.co/collections/SanghyukChun/prolip-6712595dfc87fd8597350291
○ ViT-B/16 from-scratch model
○ ViT-L/16, ViT-SO400M/14, ViT-H/14 fine-tuned models
○ LongProLIP models (ProLIP with longer text context)

https://github.com/naver-ai/prolip
https://huggingface.co/collections/SanghyukChun/prolip-6712595dfc87fd8597350291

