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Over-parameterization and Overfitting



Deep Image Prior (DIP) for Image Recovery

Ulyanov, Vedaldi, Lempitsky, Deep Image Prior, CVPR 2018



Over-Parameterization



Over-Parameterization -> Overfitting!
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This Work: Over-Parameterization Without Overfitting!





Robust Recovery of Low-Rank Matrices



Matrix Factorization – Exact Parameterization

- Li, Zhu, So, Vidal, Nonconvex Robust Low-rank Matrix Recovery, SIAM Journal on Optimization 2019
- Gunasekar, Woodworth, Bhojanapalli, Neyshabur, Srebro, Implicit Regularization in Matrix Factorization, NeurIPS 2017



Matrix Factorization – Over Parameterization

- Li, Zhu, So, Vidal, Nonconvex Robust Low-rank Matrix Recovery, SIAM Journal on Optimization 2019
- Gunasekar, Woodworth, Bhojanapalli, Neyshabur, Srebro, Implicit Regularization in Matrix Factorization, NeurIPS 2017



Matrix Factorization – Over Parameterization

- Li, Zhu, So, Vidal, Nonconvex Robust Low-rank Matrix Recovery, SIAM Journal on Optimization 2019
- Gunasekar, Woodworth, Bhojanapalli, Neyshabur, Srebro, Implicit Regularization in Matrix Factorization, NeurIPS 2017



Failure of Classical Approach for Over-Param. Models



A Double Over-Parameterization Method



Implicit Algorithmic Bias



Implicit Algorithmic Bias: Main Theory



Extension to Image Recovery



Results for Varying Images



Take-Home: Over-parameterization without Overfitting!



Thank you for your attention!
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