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Project Identity

Acronym RéSeed

Titre Rétro-concep-on Séman-quE d'objEts patrimoniaux Digitaux

Title Semantic reverse-engineering of digital heritage objects

Funding French National Research Agency (DEFI 7 - Axe 1)
Information society and communication
The Digital Revolution: link between Knowledge and Culture

Time 2016-2021 à 53 months

Partners 4 university labs, 2 private firms, the Ministry of Culture and one public museum

Human Resources 20 researchers involved - 132 h.m

Budget 1 millions € global
650 k€ granted
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Interdisciplinary consortium

Laboratories

EntreprisesInstitutions

• 11 researchers inside the project

• + 9 specialized researchers when required

Engineering SciencesHuman Sciences
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Semantical knowledge capture

Geometrical knowledge capture

Contributions :
ü Required to change historical practices using digital 

ways/thinking's
ü Definition of a PLM dedicated to museum associated to a 

model for supporting historical knowledge model

Results:
ü 3D digitization of large scale mock-up 

(120 million points)
ü Automatic reverse-engineering issues
ü Create a link between real object and 

virtual object
ü Using 3D in an in-situ museographic

device!

Port
# vie réelle

# 2017
# port

Maquette
# Musée

# 2017
# port

Moulins
# archives

# 1900
# usine

Moulins
# photos

# 1900
# usine

Maquette
# studio

# 1899
# port

[Thèse Hervy 2014]

[Master Serveille 2009]

[Master Lefevre 2011]
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Semantical 
navigation

Interactive Virtual 
Reality application 
inside immersive 
room

Museum 
application:

Interactive AR

Temporal and spatial 
exploration

Web access

Augmented 
Reality (reduce 

scale or 1:1)
[Master Peillard 2015]

Creating interaction between real model and virtual model
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Scientific hypothesis

Perennial 
multimodal 

mediation tool

PublicsHeritage 
Object

Historical sources

Physical representation virtualized

Semantic and 
temporal locators

2D or 3D
locators
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• ReSeed integrates the principles
and methods used in
contemporary industry - known as

Enterprise 4.0 - in particular

Reverse-Engineering = studying an

object to determine its internal

functioning or the manufacturing

method

• Applied to heritage objects, it

involves modeling them in 3D and

integrating historical, contextual,
scientific and heritage knowledge.

Ultimately we want to be able to

capture / conserve the know-how
linked to these objects

• Establish a new methodology,

tools and an interoperable format
to build new ways to capitalize,

analyze and enhance our heritage

using digital tools

• Connect communities and their

practices ... to create new

interdisciplinary skills
• A project fueled by the case

studies.

Project objectives

How to open and deal with this
&#’§!ç big 3D file and only

focus on the information we
have on the cathedral?

Heritage
expert

?

Usecase definition for www.ReSeed.fr
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• Major scientific challenge is to allow the 

alliance of semantic and physical digitization
of objects on the digital heritage cycle:

• Define new methodological models, data 
models and create innovative computer file 
structures in order to make all the results fully 

interoperable in the heritage environment.

• To be a tool to assist the decision of experts 
(ie for properties classified as UNESCO World 

Heritage), a collaboration platform that 

facilitates access and updating of data in a 

multi-business view

Scientific concepts

1. Digitalisation

Capturing traces of the object

2. Knowledge structuration

Digital modelidation of the object

3. Valuation - exploitation

Conservation
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Use case 1: The Pic du Midi Observatory in the Pyrenees
ü Complex scientific object which has evolved for over 135 years and which is still in activity

ü A candidacy as a UNESCO world heritage is envisaged

Work done :

1. Indoor and outdoor 3D scanning

2. Significant documented database indexed

and timed

3. A ReSeed prototype in Virtual Reality to

demonstrate the evolution of the site
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Use case 2: Observatory heritage:
national series of lounges

Toulouseü An exploded series of 13 unique instruments

ü Objects with multiple statuses: functional, dismantled, visitable, not accessible…

Work completed / in progress:
1. Mass digital scanning campaign for lounges
2. Automatic pattern recognition and

semantic implementation to define the
technical genetics of the object

3. Creation of a virtual document library
4. Creation of a virtual tool prototype to help

space and time navigation
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Scientific results
The expert...

ü can add informations, create links on 

the corpus (text and 3D)

ü study and comment on their analysis

to create a historical narrative

The public…

ü can see / consult informations 

(access sources)

ü By varying the time and space

parameters

ü put himself in the place of the 

expert to follow his story

The ReSeed tool = the « Swiss army knife » of heritage

• Integrate multi-dimensions: spatial, temporal, granularity, semantics ...

• captures and structures heterogeneous data for both the expert and the public à guarantees integrity

• Integrates a system of certification and traceability of heterogeneous digital data and of the narrative (linking

data) à guarantees authenticity

• Adapts to all types of Human-Machine Interfaces = touch screen, AR tablet, VR headset, standalone computer...
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Prototype vespace.univ-nantes.fr
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Data 
lake

Subject / object

GATHER
§ Research
§ Identification
§ Centralisation
§ Acquisition

• Documents
• Images
• Photos
• Texts
• 3D scans

1

Documents et 
Sources Identified

CAPITALISE
§ Extraction
§ Identification
§ Segmentation
§ Transcription

2

Informations
• Individuals
• Identified

FORMALISE
§ Selection of significative 

informations
§ Identification of 

implications

4

OPERATE
§ Intelligibilities
§ Coupling
§ Relationship
§ Trusting Evaluation

3

Information
• Combined
• Intelligible
• Creating a trusting indicator 

about individual information

Synthesis
• Mediation supports
• Heuristic mapping
• Contemporary translations

Metadonnées
I

Metadonnées
II

Conceptual framework of ReSeed

[Jeanson 2020]
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The “Swiss Knife” Heritage
A multi-scale tool suitable for both small objects and 

complete heritage sites.

Multiple ReSeed plugins independent and adaptable 

to each situation:

• "ReSeedXAM ΔD Explorer" à spatial, temporal and 

semantic exploration of heterogeneous data

• “ReSeed App” with public version, pro version and 

several tools: “ReSeed Eye”, “ReSeed Snap”…

• "ReSeed Blockchain" supports traceability links as 

certification of the digital object

• ….

Interest of the approach:
• Ontological freedom / complexity

• Collaboration

• Decentralized storage

• Redundancy

• Version management

Technical results

Informatic infrastructure of ReSeed
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Open your camera on your smartphone:
1. flash the QR code
2. use the marker on the right to see in 

Augmented Reality

Prototype demonstration
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www.reseed.frflorent.laroche@ls2n.fr


