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Subject-Specific Representation of Cortical Structure and Function
Research theme: machine learning, brain imaging, domain-specific languages.
Keywords: regression, brain MRI, neuroanatomy.
Duration & salary: 4 to 6 months, between 500eand 800e monthly
Research teams: Parietal (INRIA Saclay) and NeuroSpin (CEA)
Adviser: Demian Wassermann
Contact: demian.wassermann@inria.fr
Application: Interested candidate should send CV and motivation letter

Context:
A fundamental challenge in computational neuroanatomy and the understanding of the human brain is the
representation of neuroanatomy and function beyond spatial matching. Formalising the neuroanatomical con-
cepts that define brain regions in terms of anatomy, tissue structure and function across subjects is currently
limited to quashing individual variability into a common template space. However, there is ample evidence
that individual variability escapes such template space transforms [1, 2]. Specifically, recent studies have
shown that shape- or anatomy-based alignment, even when carried out through sophisticated diffeomorphic
deformations procedures, does not solve the issue [see e.g. 3].
In this internship, we propose to take an alternative way to represent neuroanatomy: to formalise the rules
identifying brain areas instead of their geometric properties. This work is a follow up of a similar formalisation
already performed on the human brain’s white matter [4].
Proposed work:
We will generalise common models based on functional MRI activation and tissue characteristics to identify
brain regions [3, 5] and set the grounds for a generalized abstraction of these through a domain-specific
language. We expect that this generalization will enable us to capture population as well as individual
variability. Furthermore, we will be able to define an explicit formalization of brain areas that will generate
an anatomo-functional correspondence across subjects.
Required skills:
The successful candidate will be interested in applications of theoretical computer science, machine learning
and in the understanding of human neuroanatomy. Knowledge of scientific computing in Python (Numpy,
Scipy) is encouraged. All the work will be done in Python based on the Nilearn (http://nilearn.github.io)
and tract-querier (http://tract-querier.readthedocs.io) libraries.
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