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Does the vision encoder of a model trained on infant 

egocentric data develop visual representations beyond its 
linguistic training data, like human infants?
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Does Vision Develop Earlier? Neuron-based Classification
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Vision encoder may recognize patterns beyond text in representation space: 

To verify, we apply "neuron labeling"[3] : assign an object label to each neuron.

Discovered visual concepts from 
visual representation are categorized 
as in- or out-of-vocabulary.

Many out-of-vocabulary visual 
concepts emerge in specific neurons.

Computational Model

"You see this block the triangle…
Hey look here…"

Transcribed Parental Speech

SAY-Cam-S Infant Dataset [1]
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Infants

- Infants are natural 
remarkable learners
- Their cognition system 
develops in sequence
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0.65 0.23 0.07 0.05

(3) Find Maximum Activated Image(1) Neuron Label ing the Model

Our Research Question:

Model can classify images using only a single visual concept neuron, 
without any additional training.

A significant gap in representation richness exists across final layers.

We rate visual concept from cognitive perspective: Age of Acquisition (AoA) [5]
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Konkle labels [4] + common 
words + training vocab
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Complex patterns in 
out-of-vocabulary 
concepts suggest visual 
learning beyond text 
supervision.
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