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Inductive
biases faciliate disentanglement by paring 
down the solution space, but prior works largely propose
and validate one new approach in isolation from others. 
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finite
scalar latent quantization
• motivation: true sources are highly compressed and organized
• goal: impose quantized, grid-like structure on latent space
• problem: dictionary learning destabilizes other components  
•
solution: use finite scalar quantization (Mentzer et al., 2023)

• case study: naively combining Tripod's inductive biases fails to disentangle "robot x" and "robot y"

• Tripod
greatly
improves
upon
prior
methods that use only one of its legs

InfoMEC: (InfoModularity, InfoCompactness, InfoExplicitness)

• datasets

Shapes3D 6 sources

7 sourcesMPI3D

7 sourcesFalcor3D

9 sourcesIsaac3D

Tripod makes necessary adaptations to three
complementary inductive biases to meld them
into a state-of-the-art disentangling autoencoder.

kernel-based latent multiinformation
• motivation: true sources are collectively independent
• goal: regularize latent multiinformation

• problem: quantized latents aren't probabilistic
•
solution: use Gaussian kernel density estimation

preliminaries
• unlabelled data is generated noiselessly from independent sources

• goal: learn autoencoder whose latents recover sources

experiments

• motivation: true sources interact minimally to generate data
• goal: regularize off-diagonal entries of decoder Hessians

• problem: sensitive to trivial rescalings of latents and activations 
•
solution: replace with a normalized quantity 

   and associated estimator

normalized Hessian penalty
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• ablating each Tripod leg in turn shows that all
three
legs
are
necessary
for
best
performance
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