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 1. Normalizing flows 

Invertible mapping :

Condition on f : 
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In practice : Composition of simple invertible map

 1. Normalizing flows 
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In practice : Composition of simple invertible map

 1. Normalizing flows 

Lots and lots of possibility for fk

● Expressivity
● Inference
● Inverse
● Jacobian 
● Determinant of Jacobian 
● ...

[Kobyzev et Al. 2021]

Noteworthy exemple : 
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 2. Continuous Normalizing flows 

Forward Euler step : 

Corresponding EDO : 

→ Integration of a learned dynamic : 
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 2. Continuous Normalizing flows 

“Infinitely” deep neural network  

[Chen et Al. 2019]
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 2. Continuous Normalizing flows 

Instantaneous change of variable : 

Such that : 

Continous backpropagation : 

[Chen et al. 2019]
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 2. Continuous Normalizing flows 

Training : Kullback-Leibler divergence 

● ρ0 is unknown
● ρ1 is chosen as a normal distribution
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 2. Continuous Normalizing flows 

Training : log-likehood maximisation 

→ 
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 2. Continuous Normalizing flows 

Drawbacks : 
• Slow integration 
• “High” computational cost of the score

[Chen et Al. 2019]
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 3. OT-Flow 

Main idea : Regularization of the trajectories for a faster integration
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 3. OT-Flow 

Main idea : Regularization of the trajectories for a faster integration

OT penalization : 

→ Relaxed Benamou-Brenier formulation

● “Convex optimization” problem
● Straight and non-intersecting trajectories
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 3. OT-Flow 

Pontryagin Maximum Principle : 

→ Learning of the potential instead

Hamilton-Jacobi-Bellman equation (optimal controle theory): 

Additional constraint : 
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 3. OT-Flow 
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 3. Implementation 

Network architecture : 

ResNet : 
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 4. Score Computation

Exact trace computation : 
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