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Deep learning theory

How do we learn? Interpretability
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Model-based deep learning

Deep learning Statistical models
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(this talk)

Similarities: Use model as proxy for deep learning

Differences: Understand why deep learning is "better”
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Sparse coding model

Forward sparse coding

Backward dictionary update
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Forward sparse coding x - b+ s
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Gradient-based learning D <D -7g;
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Effect of backpropagation
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Dictionary learning with gf*
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forward bias

Forward bias is propagated into the backward dictionary estimation

How to reduce this bias in the backward pass without changing the forward pass?



Reducing estimation bias

Desired global direction g*

forward bias @(/1\/_)

lasso loss
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METHOD PSNR. [dB]
A 0.08 0.12 0.16 0.2
gdee 24.21 (0.12) 24.93 (0.14) 25.25 (0.06)  24.88 (0.00)

gaels 24.79 (0.03) 25.43 (0.03) 25.63 (0.04) 25.46 (0.05)
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Interpretability

(Model) X =Dz, zissparse

Learned dictionary atoms
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From theory to applications

Interpretable deep learning for computational neuroscience

Inverse problem inference
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Thank you!
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