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3D Nonlinear Swiss Roll
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2D Linear Manifold in 3D
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2D Linear Manifold in 3D
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Product manifold learning
F: M- RP, (04, ...,0,,) » x

M = M{X - XM,,.
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Product manifold learning

F: M- RP, (04, ...,0,,) » x

manifold factors
—
M = M{X - XM,,.

manifold factorization

How can we factorize (or disentangle) 64, ..., 6,,?
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Separability of Laplacian
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Separability of Laplacian
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Separability of Laplacian

Eigenvectors of
M =[0,a]x[0,b]

My, M,

factor eigenvectors of M}
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Separability of Laplacian

factor eigenvectors of M}
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factor eigenvectors of M,

product eigenvectors

See Yaiza Canzani’s 2013 lecture notes, “Analysis on Manifolds via the Laplacian” [4].
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3D rectangle

Sharon Zhang, Amit Moscovich, Amit Singer. Product Manifold Learning. AISTATS 2021.



Cryo-EM data
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Manifold factorization (ours) Diffusion map [3] Linear ICA
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Thank you!
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Code

https://github.com/sxzhang25/product-manifold-learning
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