Project CAIAC

Controverses et collaborations Academiques autour
de I'Intelligence Artificielle et Computationnelle

Tommaso Venturini (Centre Internet et Société)
Floriana Gargiulo (GEMASS)
Paolo Frasca (GIPSA-lab)



L= A | W . !

e R e—sne e | | — il et [~ R G el







Matters of reflection on artificial intelligence for humanity
L

Article keywords

INOUSTRY 4.0

S FUZZY LOGIC
o o ——— % " z - ==
g NGRS e SUSTAINABILITY—— T omtoct spmssentanon ) o=
RO EGOTINNT s S — = OMIOOBES | S SUTNES PROCES,
—_ KNOWLEDGE MANAGEMENT camncanon S -
" o R 74 5T o) — L MULT ORECTIVE CPTRAGATION
T 1l i i - £
o _ __:mgu_smss EsS inTeLucence- "0 06" S enecmumsessy
 sowwue INTERNETOF THINGS —— wowiSiim - ..;;....n""ae‘;rs'f.m‘“'amm o=
= TiREE e o e
e i = LEARNING ™™™ Gy T
- - ELEARNING . T —
- | IR 2 EDUCATIONAL DATA MINING = e ATt AN OPTLATON
o e ST woorHIGHER EDUCATION wm -
R ANALYTICS s —
B ” _ ook AW pATA MmuggM i ——
gt DATA ANAYTICS werme T WN.NETW@: T s—
o R __M = S T remem,
e TOMMUNCATION e AT AUNT M
"LHNOLOGVMMBIG DA'-IA“OWI o _o_omtmm e TION -
- OATA— ; VISUMLZATION 1—-;— St B AAGE KIS
WTLES SESOR METWORS 2 s ‘M—. ORI POUNCS. ot o —W mm lm-dﬁ L casrn A
= 4 A e KEOSOCIAL meSA IMEN'I"E TR S o e oo
SMART GRID ol e mmm ﬁa __mnm___smcnou
o CEE—=aF S SPPORT VECTOR MACHINES
s — BRICAC = o ccson MACHINE LEARNING T e =150l
. e T e RECONMENOERSSTRS, ™= Senmisiinas,__
e - — T EIGORTMS e R e SOWAMON e
— OATA PRAACY — ST B
BN e DATAPROTECTION, - ——— DEEP LEARNING ™ B
—_ ot - o = RT VECTOR MACHINE 1
B _ = = wonmon  gug e Dt WWN N
Jap— - N AR herwoRss
e e AUTOMATION ETHICS — DECISION MAKING e i
- A ASSES ] — T MULTAGENT SYSTEMS. PSYCHOLOGY
) s  TRANSPARENCY
§.1 FARNESS

- GAML THrORY
ROBOTICS. INTERNET ——

GENDER
ARTIFICIAL INTELLIGENCE '

T mecosaTion

s oI

MAGE S{GMENTATON

Atlas of Artificial Intelligence’s Matters of Reflection
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Tommaso Venturini (CNRS CIS) & Axel Meunier (Sciences Po médialab) Back to the top Maps Interpretation Protocol Query

Drafting an atlas of artificial intelligence's
matters of reflection

[ MAPS ] [ INTERPRETATION J [ PROTOCOL } [ QUERY J

To facilitate the exploration of the issues and expertises mobilised by the Global Forum on Artificial Intelligence for Humanity, we have created an atlas of the recent scientific

collected a corpus of more than 23 thousand bibliographic records corresponding to journal articles and conference proceedings published on these topics in the last five years.

Using co-citation techniques and force-directed network layout, we created a base map of the relevant scientific literature and use it to locate the keywords, subject areas and
institutions appearing in our bibliographic corpus (cf. protocol).

www.tommasoventurini.it/al/



“L'objectif de CAIAC est d'explorer de maniere exhaustive, et
dans tout le spectre de la recherche académique, I'évolution des
controverses et de la collaboration interdisciplinaire autour de
|IIAII

“La disponibilité de données bibliometriques en si grande
guantité et qualité nous permettra d'identifier les grandes
tendances de la recherche sur les méthodes computationnelles,
mais aussi d'explorer les lignes des fractures secondaires et les
collaborations intra-disciplinaires et non seulement inter-
disciplinaires”

from the original CAIAC proposal




iIntroducing

BIBLIOGRAPH

a compact tool for scientometrics landscapes

tommv.github.io/bibliograph/



https://tommv.github.io/bibliograph/

TITLE-ABS-KEY("Artificial Intelligence")

AND (LANGUAGE ("English")

AND (DOCTYPE("ar") OR DOCTYPE("cp") OR DOCTYPE ("ch") OR DOCTYPE ("bk"))

AND (PUBYEAR IS 2020 OR PUBYEAR IS 2019 OR PUBYEAR IS 2018 OR PUBYEAR IS 2017 OR PUBYEAR IS 2016)

123,872 document results

TITLE-ABS-KEY ( "Attificial Intelligence® ) AND ( LANGUAGE ( "English® ) ) AND ( DOCTYPE ( "ar" ) OR DOCTYPE ("cp®) OR DOCTYPE ("ch") OR DOCTYPE ( "bk")) AND
(PUBYEAR = 2020 OR PUBYEAR = 2019 OR PUBYEAR = 2018 OR PUBYEAR = 2017 OR PUBYEAR = 2016)

# Edit B Save £ Setalert

Search within results... m Documents  Secondary documents  Patents

Refneo e oo Analyze search results Show all abstracts ~ Sort on: Cited by (highest) -

DA" v CSVexport v Download View citation overview Viewcitedby Savetolist eee o = P

Open Access v Document title Authors Year Source Cited by

Year A [J1 Mastering the game of Go with deep neural Silver, D., Huang, A., 2016 Nature 4886
networks and tree search Maddison, C.J., (...), 529(7587), pp. 484-489

[J2020 (26293) > Graepel, T., Hassabis, D.

[J2019 (27,007) > ) ’
View abstract v View at Publisher Related documents

[J2018 (26,114) >

[J2017 (22211) > [J2 XGBoost Ascalable tree boosting system Chen, T., Guestrin, C. 2016 Proceedings of the ACM SIGKDD 4626
Open Access International Conference on

[J2016 (22,157) > Knowledge Discovery and Data

Mining
o 13-17-August-2016, pp. 785-794
uthor name v
Subject area A View abstract v View at Publisher Related documents
[[JComputer Science (94,340) > [J3 O gist-level ification of skin cancer Esteva, A., Kuprel, B., 2017 Nature 3176
- - with deep neural networks Novoa, RA., (...), Blau, 542(7639), pp. 115-118

[[] Engineering (35,353) > H.M., Thrun, S.

[] Mathematics (34,683) >

D e (0.627) > View abstract v View at Publisher Related documents

Astronomy '
Decision Scien 9,383 4  Data Mining: Practical Machine Learning Tools and  Witten, I.H., Frank, E., Hall, 2016 Data Mining: Practical Machine 3021
D sion ces ( )> D Techniques (&) Book) M.A., Pal, C.J. Leaming Tools and Techniques
[[] social Sciences (7.445) > pp. 1-621

Choose a query

and run it in Scopus (or IS WoS)




Export document settings ® X
You have chosen to export 27086 documents

Select your method of export

O MAMENDELEY - O extibis (O Scival® (RIS Format @csv (OBibTeX () Plain Text
Rt EndNote, Excel ASCIl in HTML
Reference Manager

What information do you want to export?

[] citation information [] Bibliographical information [] Abstract & keywords  [_] Funding details [_] Other information

[m] Author(s) [m] Affiliations [] Abstract [] Number [[] Tradenames & manufacturers
[m] Author(s) ID [] serial identifiers (e.g. ISSN) [m] Author keywords [] Acronym [] Accession numbers & chemicals
[m] Document title [] PubMed ID [W] Index keywords [m] sponsor [] conference information

[m] Year [] Publisher [] Funding text [®] Include references

[m] EID [] Editor(s)

[m] Source title [] Language of original document

[] volume, issue, pages [] correspondence address

[m] citation count [m] Abbreviated source title

[m] Source & document type
[] Publication Stage

[] po

[] Open Access

Export as CSV from Scopus

(or ISI Web of Science)




Bibliograp!

Bibliograph allows you turn a corpus of scientometrics records from ISI Web of Science or Scopus into a landscape of bibliographic
coupling. Such a landscape consists in:
1. A base map network of references co-occurring in the records of the corpus - weighted by the frequency of their co-occurrence;
2. A layer of metadata extracted from the records (e.g. authors, subject areas, keywords) and positioned in the graph according to
their co-occurrence with the references of the base map.
Upload your corpus, choose the period you want to investigate, select the filtering thresholds and explore your bibliographic landscape.

Drag and drop here your CSV files or their folder
currently 5 selected files
Al_LowlLevel_2016.csv Al_Lowlevel _2017.csv Al_Lowlevel 2018.csv Al_LowLevel_2019.csv
Al_LowlLevel_2020.csv

Only parse papers published between 1900 and 2100

These CSVs come from Scopus v

PARSE AND INDEX 5 CSV FILES

Upload your corpus

(also select time period and source)




Filters

Use the sliders to chose how many nodes of each type should be included in your network based on the number of records in which
they appears. It is strongly recommended NOT to include the references occurring in one record only.

Your data-set contained 9919 articles published between 1900 and 2100.

1 articles were duplicates (0.09).

References

Keep the 4761 References occurring in at least 3 records
0 461995
——)

Author keywords

Keep the 101 Author keywords occurring in at least 22 records

0 21792
—_————0 >
Authors

Keep the 0 Authors occurring in at least 25 records

0 38567
. -

Affiliation countries

Keep the 50 Affiliation countries occurring in at least 41 records
0 159
—_—0 >

Sources

Keep the 97 Sources occurring in at least 18 records
0 2416
———— >

Index keywords

Keep the 101 Index keywords occurring in at least 156 records
0 44102
— >

Affiliation institutions

Keep the 0 Affiliation institutions occurring in at least 74 records
0 13421
. >

Funders

Keep the 56 Funders occurring in at least 7 records
0 2743
———) >

FILTER AND VISUALISE

Select the filtering thresholds




& DOWNLOAD .GEXF FILE & DOWNLOAD SVG FILE & DOWNLOAD HEATMAP IMAGE & DOWNLOAD REPORT D GO BACK TO FILTERS VIEW

s. Rev. B, 50, p. 17953 /" B : ArL T : - : - Pouget-Abadie, .. Mirza, M, Xu, B., Warde-Farley, D.. Ozair, S., Courville, A, Bengio, Y., Generative adversarial nets (2014) NIPS .
/- U L S.. Schmidhubx n emory (1997) Neural Computation. 9 (8). pp. 17351780
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Q
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5) Tourism Management, 46, pp. 454-464
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References @ Sources @@ Author keywords @ Index keywords  Authors @ Affiliation institutions @ Affiliation countries @ Funders

Explore your landscape

Export your results




CORPUS METADATA LAYER

We have analysed 9956 bibliographic records extracted From the same corpus we extracted and added to the
from Scopus and published from 2016 and 2020. network:

Specifically, or corpus contained: - 97 "Sources" occurring in at least 18 records

- 1995 records published in 2016 - 50 "Affiliation countries" occurring in at least 41 records
- 1995 records published in 2017 - 101 "Author keywords" occurring in at least 22 records
- 1987 records published in 2018 - 101 "Index keywords" occurring in at least 156 records
- 1970 records published in 2019 - 56 “Funders” occurring in at least 7 records

- 1970 records published in 2020 We connected these new nodes to the references co-
Our corpus consisted of: appearing with them in the bibliographic records.

- 7078 entries flagged as "Article”

- 2763 entries flagged as "Conference Paper”

- 57 entries flagged as "Book Chapter”
- 20 entries flagged as "Book" We positioned new nodes using with the same layout

BASE MAP algorithm while keeping fixed the position of the

reference-nodes.
We extracted the 461995 references present in this corpus
and kept the 4761 references cited by at least 3 records.

We only kept the largest connected component from
the graph.

We sized the nodes the nodes according to the number
of records in which they occurred and coloured them
We built the co-citation network of these references according to their type.

weighted by the frequency of their co-occurrence (aka

bibliographic coupling).

We remove the nodes with no connection at all.

We spatialized the network with the ForceAtlas2 layout
and fixed the position of the reference-nodes at equilibrium.

The report
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Artiticial Intelligence
mini—research example

comparing the consequences
of ditferent query strategies
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HI-LEVEL QUERY - 8,470 document results — (i.e. those that “tallk about” Al)

TITLE("Artificial Intelligence")

AND ( LANGUAGE ("English") )

AND ( DOCTYPE("ar") OR DOCTYPE("cp”) OR DOCTYPE ("ch") OR DOCTYPE ("bk"))

AND ( PUBYEAR IS 2020 OR PUBYEAR IS 2019 OR PUBYEAR IS 2018 OR PUBYEAR IS 2017 OR PUBYEAR IS 2016 )

LOW LEVEL QUERY - 322,361 document results — (i.e. those that "do” Al)

TITLE("classification scheme” OR "image representation” OR "color image processing” OR "classification algorithm™" OR "classification problem" OR "feature selection" OR "facial recognition" OR
"feature vector" OR "classification system” OR "high dimensional data" OR "automatic speech recognition” OR "pattern classification” OR "data classification” OR "handwriting recognition" OR
"supervised machine learning” OR "nearest neighbor" OR "speech synthesis" OR "image retrieval” OR "convolutional neural network” OR "belief network" OR "deep neural network” OR
"dimensionality reduction” OR "boltzmann machine" OR "image recognition" OR "facial expression recognition" OR "image annotation" OR "nearest neighbor search” OR "k nearest neighbor"
OR "face recognition” OR "learning model" OR "human robot interaction” OR "humanoid robot" OR "heuristic programming" OR "heuristic algorithm" OR "heuristic search” OR "branch and
bound" OR "search strategy" OR "heuristic function” OR "swarm intelligence” OR "heuristic optimization" OR "ant colony optimization" OR "combinatorial optimization" OR "local search" OR
"cryptography” OR "block cipher" OR "quantum computer” OR "finite element model" OR "distributed control" OR "error probability" OR "eigenproblem" OR "eigenvalues and eigenvectors" OR
"finite element modeling" OR "boltzmann equation” OR "probabilistic method" OR "reinforcement learning” OR "boltzmann distribution” OR "multiple input multiple output” OR "kalman
filtering" OR "boolean algebra" OR "state space model" OR "distributed parameter control system” OR "markov decision process" OR "gradient algorithm" OR "petri nets" OR "laplacian matrix"
OR "finite element analysis" OR "autonomous navigation" OR "finite element method" OR "bound state” OR "estimation algorithm" OR "quadratic programming" OR "state space" OR
"information fusion" OR "analytic solution" OR "eigenfunction" OR "direct method" OR "partial differential equation” OR "finite difference method" OR "analytical modeling" OR "eigenvalues
and eigenfunctions" OR "fault detection" OR "second order" OR "analytical model" OR "error bound" OR "computer modeling" OR "error detection" OR "complex structure” OR "error estimate"
OR "analytical solution" OR "eigenvector" OR "eigenvalue" OR "conjugate gradient method" OR "dynamic simulation" OR "parallel algorithm" OR "dynamic modeling" OR "computational
simulation” OR "condition monitoring" OR "fuzzy clustering” OR "hopfield net" OR "hopfield neural network" OR "hopfield network" OR "ontological" OR "conceptual model" OR "domain
ontology" OR "description logic" OR "neural networks learning” OR "activation function" OR "feedforward neural network" OR "feedforward network” OR "feedforward" OR "extreme learning
machine" OR "recurrent network” OR "learning machine" OR "game theory" OR "fuzzy evaluation" OR "fuzzy inference system" OR "defuzzification" OR "evaluation model" OR "fuzzy rule" OR
"fuzzy inference" OR "fuzzy set theory" OR "fuzzy logic controller" OR "fuzzy rule base" OR "fuzzy number" OR "fuzzy cognitive map" OR "fuzzy logic system" OR "forecasting model" OR
"semantic analysis" OR "word sense disambiguation" OR "translation system" OR "natural language generation" OR "statistical machine translation" OR "machine translation” OR "bayesian
inference” OR "nucleotide sequence” OR "genetic model" OR "back propagation neural network” OR "graph matching" OR "image registration" OR "pattern matching" OR "matching problem"
OR "feature matching” OR "prediction model" OR "closed loop control system" OR "closed loop control” OR "multiple input multiple output” OR "model predictive control” OR "kalman filter"
OR "clustering method" OR "autonomous system" OR "agent based" OR "fault tree" OR "condition based maintenance" OR "finite element" OR "fault isolation" OR "signature analysis" OR
"recommender system" OR "collaborative filtering" OR "recommendation system" OR "nonlinear dynamic" OR "nonlinear model" OR "closed loop" OR "adaptive algorithm" OR "common
feature” OR "biochip" OR "biosensing” OR "biosensing technique" OR "logical agent" OR "path planning" OR "autonomous vehicle" OR "planning method" OR "autonomous agent" OR
"learning rate" OR "adaptive learning" OR "computer game" OR "detection probability" OR "predictive model" OR "bp neural network" OR "image matching" OR "network algorithm" OR "deep
learning” OR "character recognition" OR "hidden markov model" OR "natural language processing” OR "bayes theorem" OR "hierarchical model" OR "bayesian estimation" OR "bayesian model"
OR "bayesian analysis" OR "bayesian learning" OR "ontologies" OR "knowledge representation” OR "fuzzy controller" OR "fuzzy logic control" OR "closed loop system" OR "time series
forecasting" OR "characteristic curve" OR "formal concept analysis" OR "concept lattice" OR "distributed system" OR "chaotic system" OR "boolean function" OR "binary tree" OR "binary
search" OR "spatial learning"” OR "learning and memory" OR "cognitive dysfunction” OR "associative learning" OR "computational geometry" OR "fault diagnosis" OR "monte carlo simulation"
OR "hierarchical clustering" OR "cognitive radio" OR "associative storage" OR "associative memory" OR "image classification" OR "supervised learning" OR "multilayer neural network” OR "back
propagation” OR "finite automata" OR "state machine" OR "evolutionary computation” OR "genetic programming" OR "fuzzy neural network" OR "computer aided diagnosis" OR "recurrent
neural network" OR "fuzzy control" OR "neural network model” OR "matrix factorization" OR "inference method" OR "automated pattern recognition” OR "markov model")

AND ( LANGUAGE ("English") )
AND ( DOCTYPE("ar") OR DOCTYPE("cp”) OR DOCTYPE ("ch”) OR DOCTYPE ("bk") )
AND ( PUBYEAR IS 2020 OR PUBYEAR IS 2019 OR PUBYEAR IS 2018 OR PUBYEAR IS 2017 OR PUBYEAR IS 2016 )

An Al mini-research example

(comparing the consequences of different queries)




Use the sliders to chose how many nodes of each type should be included in your network based on the number of records in which
they appears. It is strongly recommended NOT to include the references occurring in one record only.

Your data-set contained 5960 articles published between 1900 and 2100.

3 articles were duplicates (0.1%).

References

Keep the 4072 References occurring in at least 2 records

Sources

Keep the 98 Sources occurring in at least 7 records

0 211455 0 2880
® ® >
Author keywords Index keywords
Keep the 215 Author keywords occurring in at least 7 records Keep the 101 Index keywords occurring in at least 63 records
0 14171 0 25855
® > 0 >
Authors Affiliation institutions

Keep the 0 Authors occurring in at least 17 records
0 20360
[ ] >

Affiliation countries

Keep the 50 Affiliation countries occurring in at least 34 records
0 141
® >

Keep the 0 Affiliation institutions occurring in at least 44 records
0 9083
[ ] >

Funders

Keep the 40 Funders occurring in at least 4 records
0 1086

FILTER AND VISUALISE

Filters

Use the sliders to chose how many nodes of each type should be included in your network based on the number of records in which
they appears. It is strongly recommended NOT to include the references occurring in one record only.

Your data-set contained 9956 articles published between 1900 and 2100.

0 articles were duplicates (0.0%).

References

Keep the 6917 References occurring in at least 3 records

Sources

Keep the 102 Sources occurring in at least 19 records

o 454337 0 1923
® Y >

Index keywords Authors

Keep the 100 Index keywords occurring in at least 171 records Keep the 0 Authors occurring in at least 23 records

0 43423 0 39504

—— > [ ] >

Affiliation institutions

Keep the 0 Affiliation institutions occurring in at least 79 records
0 12367
[ ] >

Funders

Keep the 53 Funders occurring in at least 8 records
0 3176
o) >

Affiliation countries

Keep the 50 Affiliation countries occurring in at least 40 records

0 134

—— >

Author keywords

Keep the 204 Author keywords occurring in at least 13 records

0 22403
® >

FILTER AND VISUALISE

Applying the similar

filtering thresholds
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Pull requests

Issues

Marketplace Explore

& tommv / bibliograph

<> Code () Issues 7 1% Pull requests

¥ main ~ ¥ 2branches © 0tags

(*) Actions [ Projects [0 wiki

a jacomyal Fixes graph attribute for GEXF export -

public

src

.eslintignore
.eslintrc.js
.gitignore
LICENSE
README.md
TODO.md
package-lock.json

package.json

0D 0D OO DODODO O K

tsconfig.json

README.md

logo + links in home page

Fixes graph attribute for GEXF export
Cleaning

Cleaning

deploy to gh-pages script

Initial commit

App template with create-react-app
Adds some initial files

Updates dependencies

Updates dependencies

Updates dependencies

) Security |~ Insights 5 Settings
Go to file Add file ~

d7bdg62 8 hours ago ) 79 commits

2 months ago

8 hours ago
2 months ago
2 months ago
3 months ago
3 months ago
3 months ago
3 months ago

8 hours ago

8 hours ago

8 hours ago

7

@® Unwatch + 4

About b

A tool to create and explore
bibliometrics graphs

0 Readme

&8 GPL-3.0 License

Releases

No releases published
Create a new release

Packages

No packages published
Publish your first package

Contributors 3

’ paulgirard Paul Girard

q jacomyal Alexis Jacomy

Open-Source Release

https://github.com/tommv/bibliograph/
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