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The kernel regression method is widely used since it fits well within the frame of Bayesian formalism
to provide a model for uncertainty quantification. The method is most often deployed in an
Euclidean framework, i.e. the space of input variables is R® with its natural metric. The main
underlying mathematical object is then a kernel of positive type over this space. The objective of the
post-doct is the study of extensions of positive type kernels to non-Euclidean structures, such as
trees, graphs, Riemanian manifolds (sphere, Grassmanian, etc.), finite Fock spaces, etc.
The post-doc will be driven by a cyclone application provided by the partner BRGM of CIROQUO. In
this application, the aim is to predict the maximal wave height observed at some location, given the
cyclone trajectory as input. We wish to investigate the performance of a non-Euclidean approach,
against standard ones. Since it is almost intractable to compute geodesics or other geometric values
on the Banach manifold of trajectories, we will focus on a graph representation based on the already
available sampled data. The work may be organized as follows :

¢ state-of-the-art study

* construction of graphs capturing the main characteristics of the trajectory

¢ construction of adapted kernels on graphs, e.g. based on Laplacians

¢ application to the cyclone case study
The outcome of this research will lead to a publication in an applied mathematics journal. Depending
on the time available, other kind of data provided by partners of CIROQUO may be considered.

Note that the post-doctoral work will take place in the framework of the CIROQUO consortium.
Contacts

Advisors : O. Roustant, S. Puechmorel, F. Gamboa (expert).
Contact: O. Roustant (roustant@insa-toulouse.fr), S. Puechmorel (stephane.puechmorel@enac.fr)

Practical information

¢ Location : Institut Mathématiques de Toulouse.

e Starting date : from September 2022 (flexible).

e Duration : 1 year

e Net salary : minimum 2120 euros / per month (depends on experience).

Requested skills
PhD in applied mathematics or machine learning. Programming skills in R or Python.
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