
Université Paris-Dauphine / LAMSADE
https://www.lamsade.dauphine.fr/wp/miles/

Neural Ordinary Differential Equations (ODE)

Duration: 4 to 6 months
Supervisor: Alexandre Allauzen (alexandre.allauzen@dauphine.psl.eu)
URL: https://allauzen.github.io/research/positions/

Context: The recent success of the paper called Neural Ordinary Differential Equation[1] (or Neu-
ral ODE for short) reveals the importance of the relation between numerical methods and deep-
learning [2]. Neural ODE can be seen as the continuous limit in depth of architectures like ResNet
and previous papers investigated this relation, for instance by deriving new state of the art archi-
tecture of deep nets from numerical methods to solve ODEs [3]. While these ideas are not new,
they open new perspectives in deep learning [4].
Outline: The goals of this internship is to explore different aspects of this new kind of approach
and different topics can be investigated. First, the link between the architecture and the numerical
methods used to solve ODEs can be important to design new architectures or new training startegies.
Another important question we want to address is the experimental evaluation of this kind of
approach for time series prediction or classification. For this purpose we plan to explore simulated
datasets that relies on physical processes for which the solutions are known or documented. We plan
to vary the complexity of the process, starting for instance with the heat diffusion process to explore
turbulent or chaotic systems like Lorentz or Kuramoto-Sivashinsky. Beyond the performances, we
also analyse the solutions found by Neural ODE.
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Organisation : Depending on your skills, the tradeo-off between the experimental and the theorical
parts can be adapted. For the experiments we will rely on pytorch and existing data simulators.
The internship can be extended with a funded PhD position.
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