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From pixel to predictive mind



From pixel to predictive mind

Makes unconscious inferences by 
predicting latent world states 
based on prior expectations

We are still in here now



What do you think of VLM's capabilities?

Current models fail when the question 
depends on accumulated evidence or 
long-horizon state updates



Benchmark issue?



New benchmark tasks
● VSR (VSI-Super Recall):

○ Long-horizon visual spatial recall over arbitrarily long video

● VSC (VSI-Super Counting):
○ Continual visual spatial counting across changing scenes and viewpoints



Is it just a data problem?
● Hypothesis: maybe current models are weak simply because they lack enough 

high-quality spatially grounded training data.



VSI-590K dataset
● Question types:

○ count, size, direction, …
○ measure distance, ...
○ spatiotemporal (route planning, ...)



Data scaling findings



Data scaling findings



Data scaling findings

Are the performance improvements simply due to broader data 
coverage (including more diverse visual configurations and 
question–answer pairs), or has the model actually developed 
stronger spatial cognition?



Test on VSR and VSC



Not only a data issue!

Data Scale Issue Architecture Issue



Cambrian-S model
● They propose “predictive sensing” as a path forward, where models learn to 

anticipate their input and construct internal world models to handle 
unbounded visual streams.



Cambrian-S Predict the latent representation 
of the subsequent video frame



Case study: Surprise-driven memory management system (VSR) 



Case study: Surprise-driven continual video segment (VSC)



VSR Results



VSC Results



Related Work
● https://cambrian-mllm.github.io/
● World Models Reading List

https://cambrian-mllm.github.io/
https://www.alphaxiv.org/shared/folder/019d1d1e-10b4-7400-85c0-ad3df50a5671

