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Who am I ?



Mechanistic
Interpretability Robotics



An Introduction to 
Mechanistic Interpretability

•What is it ?
•Why doing it?
•Who cares ?



Safety & Curiosity



Mechanistic Interpretability in vision

https://distill.pub/2020/circuits/early-vision/#mixed3b

What is the role of neuron 3b:379 ?



What is the role of 3b:379 ?

https://distill.pub/2020/circuits/zoom-in/

Max activation from dataset ? Max artificial activation ?



https://distill.pub/2020/circuits/zoom-in/

Curve detectors



High Low frequency detectors



Pose Invariant dog head detector



Polysemanticity

4e:55



Circuits



Mechanistic intrepretability of LLMs

• Can we interpret the role played by the different layers?
• Can we interpret the neurons and their activations ?
• Are their « circuits » representing the model reasoning ?



The Transformer Architecture



A different look at it



Interpreting the role of 
blocks & layers

Direct Logit Attribution

Logit lens

The capital of France is …



ROME : Rank One Model Editing



Logit Lens
« Specifically, we train GPT-3, an autoregressive language model with 175 billion parameters »



Mechanistic intrepretability of LLMs

• Can we interpret the neurons and their activations ? 



The Linear Representation Hypothesis



Learned embeddings & grokking

Power, A., Burda, Y., Edwards, H., Babuschkin, I., & Misra, V. (2022). Grokking: Generalization beyond overfitting on 
small algorithmic datasets. arXiv preprint arXiv:2201.02177.

x+y mod 97

12+56 = 68
87+45 = 35

…





(Video)



Concepts are directions in model space



1 Neuron = 1 Concept ?



There is plenty of space in high dimension
Kabatjanskii-Levenshtein bound (1978)



Interferences & the brain



Finding and using 
concept vectors

Constrastive 
activations



Linear probes

Linear 
classifier



The Chess example Where is the 
white king ?
(64-classifier)



Sparse AutoEncoders



Sparse AutoEncoders



Scaling Monosemanticity



Golden Gate Claude 





The Eiffel Tower Llama





The capital of the state containing Dallas is…



Planning in Poems



Language



Entity Recognition & refusal



Refusals and jailbreaks
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