
  

Deep Image Prior

&

Neural Fields

Representing images by neural networks



 

Supervised Learning

• Empirical distribution of training data



 

Supervised Learning

• Training data: 

• Choose distribution 

• NN represents a function , which is not a 
direct prediction of   , but of    (e.g. mean) 

• ML principle give us the cost function as

    



 

Example – Gaussian Model

• Training data distribution:

• Estimator of mean y: f(x)

• Model distribution:



 

Example – Laplace Model

• Training data distribution:

• Estimator of mean y: f(x)

• Model distribution:

… median:



 

Deep Unrolling

• Sparse coding:

• ISTA:



 

Deep Unrolling of ISTA (LISTA)



 

Deep Unrolling

• General idea



 

ADMM - example

• Deconvolution with TV regularization

• Augmented Lagrangian

• ADMM
1) System of linear equations (CG):

2) Proximal operator (soft-thresholding)

3)



  Deep Image Prior: arxiv.org/abs/1711.10925

Deep Image Prior
• Denoising

• no prior

• with prior

• with Deep Image Prior



  

•   is U-Net architecture



  

Zero-shot learning

• Gradient descent



  

DIP

Denoising example



  

Super-resolution example



  

Blind Deconvolution



  

Implicit Neural Representation

• also called Neural Fields

• represent an image(object) function with 
MLP

– e.g. color image 

MLP



  

Zero-shot learning

• e.g. fitting image u(x):

• or more complex losses 

MLP
parameters: 



  

Neural Fields

• Pros:
– Compressed representation
– Analytic derivatives 

using back-propagation

• Cons:
– train for every case

 



  

2 256 x 3 3

?



  

• ReLU

2 256 x 3 3



  

• Positional encoding

40 256 x 3 3

 Tancik et al., 2020



  

SIREN



  

• Sinus activation

2 256 x 3 3



  

NeRF

NeRF: arxiv.org/pdf/2003.08934.pdf



  



  

NVIDIA Instant NeRF



  

CURE

• Video 

CURE: arxiv.org/pdf/2203.00137.pdf

https://www.youtube.com/watch?v=mSV0KsxHT-A&ab_channel=ComputationalImagingGroup
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