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Science as a living system

Our initial inspiration comes from embryogenesis reconstruction – Bioemergences project at ISCPIF (2005 - 2015)



  

Science as a living system

Science Evolution - Chavalarias & Cointet, PLoS One (2013)

Phylomemies are inheritance networks of elements of knowledge 



  

Science as a living system



  

Phylomemy reconstruction (2020 ++)

How do we define a branch of knowledge ?
What is the meaning of an inter-temporal lineage ?
Which links should we consider ?
How do we translate local knowledge dynamics ?
Can we navigate through different levels of observation ?
Can we visualize multi-scale structures ?



  

Phylomemy reconstruction (2020 ++)

Phenomenological reconstruction methods can be summarized as three steps processes. 

O R V
An object or a natural

phenomenon
The reconstruction as a

formal object
A projection in a

visualization system



  

Phylomemy reconstruction (2020 ++)

corpus

1. indexation 2. similarity measures 3. fields detection 4. inter-temporal matching

is the reconstruction process that goes from terms to   fields and branches of knowledge 
groups

clusters



  

Upstream & downstream Inter-temporal matching 

We consider the function so that

where

is the set of all clusters of which period is strictly a posterior to

is the association strength of

a weighted Jaccard index



  

Sea rise algorithm
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by gradually elevating the similarity’s threshold between the fields, we split the branches
and we recursively reconstruct their local homogeneity



  

Quality and level of observation

The quality of an answer can be assessed with respect to the desired level of observation

between precision and recall with the following F-score function

where

the precision

the recall



  

Quality and level of observation

The quality of an answer can be assessed with respect to the desired level of observation

between precision and recall with the following F-score function

The objective function for the evaluation of the relevance of for answering thus becomes :



  

Quality and level of observation



  

Phylomemies as foliation on temporal series of clustering
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A phylomemy        is a foliation on a temporal series of clustering        . It describes, for any cluster

in temporal components of         and any threshold      , the relevant inheritance linkages of          .  

Consequently, for the study of knowledge dynamics, R is the space of all foliations on temporal series of clustering. 



  

Implementation within Gargantext

corpus

terms

config

Phylo.json
Memiescape

A web platform to explore text-mining  developed
by Alexandre Delanoë and his team at the ISCPIF

https://gargantext.org/

A free software developed in haskell
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The Memiescape

A visualization system,
design for exploring phylemies

by using purescript and d3.js
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Phylomemy of the CNRS 6000 most cited papers (WoS)



  

Phylomemy of the state of the art of knowledge visualization (WoS)

co-word analysis
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Phylomemy of the covid19 vaccines trials
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Publications

Chavalarias, D., Lobbé, Q., & Delanoë, A. (2021). Draw me Science - multi-level  and
multi-scale reconstruction of  knowled ge dynamics with phylomemies.

https://hal.archives-ouvertes.fr/hal-03180347

Lobbé, Q., Delanoë, A. & Chavalarias, D. (2021). Exploring,
browsing and  interacting with multi-scale structures of  knowled ge.

https://hal.archives-ouvertes.fr/hal-03181233



  

Thank you !

David Chavalarias Alexandre Delanoë

Bruno GaumeQuentin Lobbé
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