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Scientific context and specific objective: 
Deep learning [1] has experienced tremendous growth in a few years in the field of artificial intelligence 
and computer vision. Initially exploited for classification and recognition problems, it has also become a 
reference framework for the resolution of signal and image processing problems: image synthesis, super-
resolution, denoising, inpainting, segmentation .... 

Data-driven strategies for the analysis, modeling and reconstruction of dynamical systems are also 
currently emerging as promising research directions as an alternative to classic model-driven approaches 
for a wide variety of application fields, including atmosphere and ocean science, applied physics,.... 
[2,3,4]. In this context, this internship will aim to explore deep learning strategies and neural network 
(NN) representations for the identification of dynamical systems (i.e., the differential equation governing a 
dynamical system) [6]. Both learning-from-data and adversarial-learning self-learning strategies will be of 
interest [2,5]. 

Applications to both low-dimensional chaotic systems and spatio-temporal fields (including images) will 
be explored depending on the progress of the work. All experiments will be implemented under Python 
using dedicated libraries such as Keras and/or Tensorflow frameworks. 

Keywords: neural networks, learning strategies, inverse problems, dynamical systems, model 
identification, application to image time series 
 
Workplan 
The envisioned workplan involves three main aspects:  
• A study of the state-of-the-art in deep learning for dynamical systems and learning strategies (e.g., 

adversarial networks, self-learning,...) 
• The definition of novel NN-based representation and associated learning strategies for identification, 

forecasting and assimilation issues 
• The experimental evaluation and benchmarking of the proposed representations and learning strategies. ��� 
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