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Contrastive Language-Image Pre-

Training  (CLIP)

• Widely used

• Latent space 

geometry is poorly 

understood

Radford, Alec, et al. "Learning transferable visual models 

from natural language supervision." ICML, 2021.



Liang, et al. "Mind the gap: Understanding the modality gap 

in multi-modal contrastive representation learning." NeurIPS

2022.
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Why analyze before normalization?

 Analyze the earliest 

point possible

 Projection is an 

information 

reducing operation

 Norm is actually 

matters!



Geometric Properties



Additional Geometric observation

 Another key observation on CLIP latent space is: Conformity

 Estimate how common a sample is within a given group by:

 We prove that this property is proportional to:

common concepts lie near the modality mean, while 

rare ones are pushed farther away.



Is non-origin-centered is beneficial?

𝛼 = 0

𝛼 = 1

Wang et al. "Understanding contrastive representation learning through alignment 

and uniformity on the hypersphere." ICML 2020.

Conformity Alignment



Why non-origin-centered is beneficial?



Why is it good?



Thank You!


