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Ablating as few as four neurons collapses LLaVA, a 7B LVLM
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Read the paper

Can ablating just a few neurons collapse a 7B Large Vision-Language Model (LVLM), and
where are those neurons located?
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1 Identify & ablate critical neurons
Adapt neuroscience's virtual lesions [1] to a 7B LVLM.
Rank every neuron by its importance score (activation ×
gradient):

Mask the top-k (zero their activations), increasing k until
catastrophic collapse: the model generates completely
meaningless output, regardless of the input.
Task: object captioning on ImageNet [2] images.

2 Catastrophic collapse

Same prompt, same model. Masking ~4 language-
model neurons in LLaVA [3] triggers catastrophic
collapse.

Stage 1, expressive degradation: CLIP Score drops,
perplexity (PPL) stays stable.
Stage 2, complete collapse: PPL surges, at 4–5
neurons (LLaVA) or ~103 (InstructBLIP).

LLaVA-1.5-7B InstructBLIP-vicuna-7B [4]

The collapse pattern is consistent across 10 object
categories (dog, cat, car, sofa, table, train, apple, orange,
cup, pencil box).
We extend to LVLMs a collapse previously seen only in
the text modality [5].
Ablating vision components only degrades visual
grounding, never collapsing the model.

3 Location of the critical neurons
Critical neurons, whose ablation triggers catastrophic
collapse, are located in the language model's MLP
(feed-forward) blocks, in the gate and down
projections.

Inside one MLP block (1 of the LM's 32 layers)
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4–5 critical neurons,
in layers 1 & 30
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~103 critical neurons,
spread over many layers
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4 Conclusion
A tiny fraction of the 7B parameters (≈10−9 in LLaVA,
≈10−6 in InstructBLIP) gates the whole model.
These critical neurons make an easy adversarial
target [6].
Open questions.

Why do these critical neurons emerge?
By what mechanism do so few control the output?
How to build redundant neuron pathways as
defense?
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