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Problem Setting

• Problem: encoder need not encode faithfully

• Not visible in latent space

(a) Unfaithfull embedding of MNIST (a) Faithfull embedding of MNIST
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Pullback Metric

• Output Space carries Euclidean metric 𝑔

• Pullback:
D∗gp v,w = gD p dpDv, dpDw

• In Coordinates:

⋅,⋅ p ≔ D∗gp = JpD
t
JpD ∈ ℝ2,2
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Regularization

ℒ1 ≈ 𝑉𝑎𝑟𝑥∼𝒰 𝑋 log det 𝐽𝐸 𝑥 𝐷
𝑡
𝐽𝐸 𝑥 𝐷

(a) Vanilla Embedding of MNIST (a) Geometric Embedding of MNIST
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Diagnostics

• 1st color-code Jacobian Determinant

• 2nd indicatrices (Visualize pullback metric tensor field)

• Which directions are squeezed / expanded? How does decoder distort 
space?
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Results
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Results
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Thank You for Your Attention!
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