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Advances in the Clinica software platform for clinical neuroimaging studies

à la diffusion de documents scientifiques de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

Introduction:

Carrying out neuroimaging studies often involves multiple steps requiring different tools. As such it can be difficult to reproduce an experiment. Clinica [START_REF] Routier | Clinica: an opensource software platform for reproducible clinical neuroscience studies[END_REF] is a software platform that aims at empowering users with an environment to make reproducibility possible. In this abstract, we present the new pieces of functionality and improvement that have been integrated to Clinica to improve the overall user experience and extend Clinica's reach to other datasets.

Methods:

Clinica is built around three main axes: BIDS [START_REF] Gorgolewski | The brain imaging data structure, a format for organizing and describing outputs of neuroimaging experiments[END_REF]) converters, neuroimaging processing, and statistics and machine learning workflows. Considering this, new functionalities and improvements can be divided in two parts: On the one hand, improvement and new features added to the converters, which enable normalization of raw data from public databases to the community-driven standard BIDS. As such, existing converters have been optimized following coding best-practices and metadata information has been updated as per community feedback. Besides, BIDS converters for two new public datasets (OASIS3 [START_REF] Lamontagne | OASIS-3: longitudinal neuroimaging, clinical, and cognitive dataset for normal aging and Alzheimer disease[END_REF] and HABS [START_REF] Dagley | Harvard aging brain study: dataset and accessibility[END_REF]) have been added to our pipelines. OASIS3 is a retrospective study containing over 30 years of data. It provides a large database (over 1000 participants) currently converted only for T1 and PET modalities. The second converter is for HABS, a converter for the Harvard dataset (with 290 participants), which aims at finding out whether changes seens on scans of patients are related to early memory changes. On the other hand, a general effort was made to improve the preprocessing pipelines. In particular, we have added the possibility to use custom atlases with our t1-freesurfer and t1-freesurfer-longitudinal pipelines. These atlases enable researchers who wish to work on particular brain areas to do so, and to explore regions which may not be covered in FreeSurfer's (Fischl et al., 2012) built-in atlases. On top of these changes, the core of Clinica has undergone considerable change. The continuous integration has been reworked to be more robust. The logging and command line parsing modules have been completely revised to use state-of-the-art libraries and practices. Finally, dependency management is now handled by poetry for more robust deployment.

Results:

The new functionalities available through Clinica aim to address the needs of a larger audience: access to public datasets through standardized format and easy execution of preprocessing pipelines to support and encourage reproducible neuroimaging studies. The source code of Clinica is hosted on Github and the software is distributed under an MIT license. A comprehensive user guide accompanies the software platform (available from www.clinica.run).

Conclusion:

Clinica is an open-source software platform for clinical neurosciences. It tackles most of the challenges found in the neuroscience research environment and facilitates more reproducible and trustworthy research. Community feedback resulted in the development of new functionalities including those presented in this abstract. In the near future, we are looking to extend the functionalities of Clinica to further improve reproducibility and user experience. Indeed, for reproducibility, a future version of Clinica will integrate a provenance module that allows users to record the history and relationships associated with each resource. This is currently under development and discussed with associated working groups in the community. Further, a cloud version of Clinica will allow users to interact with Clinica through a web interface and visualize the results interactively. Besides these two projects, Clinica is continuously improving through community feedback.
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Figures:

Figure 1 List of the main functionalities currently available in Clinica: converters of public neuroimaging datasets to BIDS; neuroimaging processing pipelines for structural MRI, diffusion MRI and PET; and statistics and machine learning workflows.