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n Visualizing deep representations

n CAM (Class Activation Map)

n Grad-CAM
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n Visualizing deep representations
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n Limitations

n Need Label

n Focus on One Model

n Can we make connections between different models 

directly through the neurons inside the model?
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n Motivation:

n Do different neural networks, trained for various vision tasks, share 

some common representations?

n We seek to identify and match units that express similar concepts 

across different models. 

n We call them Rosetta Neurons Techniques.
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n Settings:

n Two models,                   

n A generative model and a discriminative model

n Connecting the two models:

n F(1) → I → F(2) 

n F      

n The x location of j-th intermediate activation map when applied F(1) to the i-th 

input image
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n Filtering “best buddies” pairs:

n select the pairs that are nearest neighbors

n the distance is defined as the Pearson correlation:
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n Filtering “best buddies” pairs:

n select the pairs that are mutual nearest neighbors

n the distance is defined as the Pearson correlation

n we have found the similar activation maps across different models!
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n Cluster them!

n Merging units between different models to obtain Rosetta units:

n Cluster the similar Rossetta units:
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n Cluster Results (Rosetta Neuron Dictionary)
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n Cluster Results (Rosetta Neuron Dictionary)
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n Rosetta Neurons-Guided Inversion
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n Rosetta Neurons-Guided Inversion - Results

n The corresponding visual concepts will be consistent

n emerge or disappear

n property alignment

n Consistency in images generated over the regions that these neurons 
focus on
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n Rosetta Neurons-Guided Inversion - Results

n We can perform invertion to generate out-of-distribution images
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n Rosetta Neurons-Guided Inversion - Results
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n Rosetta Neurons-Guided Inversion - Results

n Inverting in-distribution images
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n Rosetta Neurons Guided Editing

n Change the activation map of R units

n Zoom-in, Shift, Copy & Paste, 

n Re-optimize the latent z to match the edited activation maps
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n Rosetta Neurons Guided Editing - Results
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n A new method for mining and visualizing common representations

that emerge in different visual models.

n Promising in some advanced generative tasks.

n Limitations:

n Fails in GAN-GAN matching.

n Fails in Diffusion models.

n May suffer from spurious correlations.
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Thanks!


