
HAL Id: hal-03895766
https://inria.hal.science/hal-03895766

Submitted on 13 Dec 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et 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.

DIARITSup: a framework to supervise live
measurements, Digital Twins modelscomputations and

predictions for structures monitoring.
Jean Dumoulin, Thibaud Toullier, Mathieu Simon, Guillermo

Andrade-Barroso

To cite this version:
Jean Dumoulin, Thibaud Toullier, Mathieu Simon, Guillermo Andrade-Barroso. DIARITSup:
a framework to supervise live measurements, Digital Twins modelscomputations and predictions
for structures monitoring.. EGU General Assembly 2022, May 2022, Vienna, Austria. pp.1-2,
�10.5194/egusphere-egu22-11201�. �hal-03895766�

https://inria.hal.science/hal-03895766
https://hal.archives-ouvertes.fr


EGU22-11201

EGU General Assembly 2022

© Author(s) 2022. This work is distributed under

the Creative Commons Attribution 4.0 License.

DIARITSup: a framework to supervise live measurements, Digital
Twins modelscomputations and predictions for structures
monitoring.

Jean Dumoulin

1

, Thibaud Toullier1

, Mathieu Simon

2

, and Guillermo Andrade-Barroso

2

1

Université Gustave Eiffel, Inria, COSYS-SII, I4S Team, F-44344 Bouguenais, France (jean.dumoulin@univ-eiffel.fr)

2

Inria, SED, Campus de Beaulieu, F-35042 Rennes, France

DIARIT

Sup

is a chain of various softwares following the concept of ”system of systems”. It

interconnects hardware and software layers dedicated to in-situ monitoring of structures or

critical components. It embeds data assimilation capabilities combined with specific Physical or

Statistical models like inverse thermal and/or mechanical ones up to the predictive ones. It aims at

extracting and providing key parameters of interest for decision making tools. Its framework

natively integrates data collection from local sources but also from external systems [1, 2].

DIARIT

Sup

is a milestone in our roadmap for SHM Digital Twins research framework. Furthermore,

it intends providing some useful information for maintenance operations not only for surveyed

targets but also for deployed sensors.

Thanks to its Model-view-controller (MVC) design pattern, DIARIT

Sup

can be extended, customized

and connected to existing applications. Its core component is made of a supervisor task that

handles the gathering of data from local sensors and external sources like the open source

meteorological data (observations and forecasts) from Météo-France Geoservice [4] for instance.

Meanwhile, a recorder manage the recording of all data and metadata in the Hierarchical Data

Format (HDF5) [6]. HDF5 is used to its full potential with its Single-Writer-Multiple-Readers feature

that enables a graphical user interface to represent the saved data in real-time, or the live

computation of SHM Digital Twins models [3] for example. Furthermore, the flexibility of HDF5

data storage allows the recording of various type of sensors such as punctual sensors or full field

ones. Finally, DIARIT

Sup

is able to handle massive deployment thanks to Ansible [5] automation tool

and a Gitlab synchronization for automatic updates. An overview of the developed software with a

real application case will be presented. Perspectives towards improvements on the software with

more component integrations (Copernicus Climate Data Store, etc.) and a more generic way to

configure the acquisition and model configuration will be finally discussed.
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