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Agenda
Friday Sept 20, 2024, all times are ET

10:00 am   Welcome & Introduction by Katy Börner, Lisel Record & Todd Theriault

10:10 am   Past, Present, and Future Maps and Models of Science & Technology by Katy Börner
10:20 am Global mapping of polarization and ideological alignment on Twitter and its effect on 

elections by David Chavalarias, Paris, France
10:30 am Exploring Archives Through Entities and their Relations by Nicolas Gutehrlé and Iana 

Atanassova, Université de Franche-Comté, France
10:40 am Mapping the Development and Structure of Science by Yunwei Chen, Chinese Academy of 

Science, China 
10:50 am Science Maps for Kids: The Fundamental Interconnectedness of All Things by Sarah 

Huggett, Elsevier, UK
10:55 am Observations by Andrea Scharnhorst, DANS & KNAW, The Netherlands

11:00 am   Curated Exhibit Tours, Open Discussion & Light Refreshments
12:00 pm   Adjourn 
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1st Decade of 
Places & Spaces: 
100 Maps
(2005-2014)

https://scimaps.org/maps   4

https://scimaps.org/maps
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2nd Decade of 
Places & Spaces: 
40 Macroscopes
(2015-2024)

https://scimaps.org/macroscopes  6

https://scimaps.org/macroscopes
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3rd Decade of 
Places & Spaces: 
Envisioning 
Intelligences
(2025-2034)

https://scimaps.org wermind using https://www.midjourney.com 
11

https://scimaps.org
https://www.midjourney.com


Envisioning Intelligences
Including 

● linguistic, kinesthetic, communication, musical, 
emotional, and other intelligences by biological 
and technological life forms

with a focus on 

● collaboration & coordination across life forms and 
intelligence types

to inspire discussion about

● existing and future sensors & actuators, memory 
& reasoning, exploration & communication, plus 
shared goals & desirable futures.

.master_of_code_global using https://www.midjourney.com 
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Talks
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Past, Present, and Future Maps and 
Models of Science & Technology
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By Katy Börner, Indiana University, USA 

Katy Börner is the Victor H. Yngve Distinguished Professor of Engineering and Information 
Science in the Departments of Intelligent Systems Engineering and Information Science, Luddy 
School of Informatics, Computing, and Engineering; core faculty of the Cognitive Science 
Program; and founding director of the Cyberinfrastructure for Network Science Center 
(http://cns.iu.edu)—all at Indiana University in Bloomington, Indiana. She is a curator of the 
Mapping Science exhibit (http://scimaps.org) and she leads the international Human Reference 
Atlas effort (https://humanatlas.io). She holds an MS in electrical engineering from the 
University of Technology in Leipzig, and a PhD in computer science from the University of 
Kaiserslautern. Börner is a Fellow of the American Association for the Advancement of Science 
(AAAS), a Humboldt Research Fellow, an Association for Computing Machinery (ACM) Fellow, 
and a Network Society Fellow.



• Data and Crosswalks

• MaxMatch for NLP

• Causal Analyses

• Visualizations

Börner, Katy, Olga Scrivner, Mike Gallant, Shutian Ma, 
Xiaozhong Liu, Keith Chewning, Lingfei Wue, and James A. 
Evans. 2018. “Skill Discrepancies Between Research, 
Education, and Jobs Reveal the Critical Need to Supply Soft 
Skills for the Data Economy.” PNAS 115(50): 
12630-12637. 
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Skill Discrepancies  



Study the (mis)match and temporal 
dynamics of S&T progress, education and 
workforce development options, and job 
requirements.

Challenges:

• Rapid change of STEM knowledge

• Increase in tools, AI

• Social skills (project management, team 
leadership)

• Increasing team size
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Kullback-Leibler 
divergence
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Kong, Yongxin, and Katy Börner. 2024. "Publication, funding, and experimental 
data in support of Human Reference Atlas construction and usage". Scientific 
data (574): https://doi.org/10.1038/s41597-024-03416-8. 

Human Reference Atlas Literature
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https://www.nature.com/articles/s41597-024-03416-8#citeas
https://www.nature.com/articles/s41597-024-03416-8#citeas


Atlas of Knowledge
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Atlas of Forecasts
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Atlas of Macroscopes

23



Global mapping of polarization and 
ideological alignment on Twitter and its 
effect on elections by
By David Chavalarias, Paris, France

David Chavalarias is the Director of the Paris Complex Systems Institute 
(http://iscpif.fr) and permanent CNRS researcher at the Center of Social Analysis and 
Mathematics (EHESS). His research is situated at the crossroads between the 
cognitive sciences and the science of complex systems, which he mobilizes for the 
study of social and cognitive dynamics, both from the point of view of the modeling 
and the reconstruction of social dynamics from large scale Web data.
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Exploring Archives Through Entities and 
their Relations
By Nicolas Gutehrlé and Iana Atanassova

Nicolas Gutehrlé is a postdoctoral researcher in the InSciM project at the University of Franche-Comté 
(France). He is specialised in the Natural Language Processing and Digital Humanities fields. More 
specifically, his work focuses on the conception and application of Information Extraction and 
Information Retrieval methods to assist in the exploration and exploration of corpora from the 
humanities. He is also committed to the dissemination of scientific knowledge, having organised 
numerous scientific events, as well as events aimed at popularising science in France.

Iana Atanassova is the director of the CRIT laboratory at the University of Franche-Comté in France. 
She specializes in Natural Language Processing (NLP) and linguistics. Her research focuses on 
semantic processing and information extraction from scientific texts. She leads several 
interdisciplinary projects addressing challenges such as uncertainty mining in scientific discourse, as 
well as text analysis and information extraction in the humanities.
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Exploring Archives through 
Entities and Relations

Macroscope Tools for Global Challenges
20/09/2024

Nicolas Gutehrlé1 & Iana Atanassova1, 2

1 C.R.I.T., Université de Franche-Comté, France

2 Institut Universitaire de France (IUF)
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Introduction

● In the last decades, archives and libraries
have massively digitised their collections, 
thus opening them to a wider audience

● The application of methods such as OCR
allows to extract the textual content of 
documents, and allows to explore them 
through search engines
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Introduction
● The exploration and exploitation of archival collections remains challenging:

○ abundance of documents retrieved by a keyword search 
○ lack of structure of their textual content obtained by OCR

● Documents can be structured by adding semantic annotations (e.g. people, 
locations, dates) to their textual content, which can be exploited by search 
engines (e.g. NewsEye, impresso) [1, 2]

● Semantic annotations can be exploited further to build augmented search 
interfaces which provide a novel perspective on the collections, and allow to 
switch between close and distant reading [3] of the collections [4–6]
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Proposal

We propose an augmented search interface to explore collections of historical 
documents through the lens of entities mentioned in texts and through their 
relations:

● Part of the EMONTAL project, funded by the Bourgogne Franche-Comté 
region in France (2020-2023)

● Built upon a corpus of periodicals published in the 19th and 20th centuries in 
France

● Entity mentions and their relations extracted by applying the ELIJERE method 
[7]

 Initial prototype built with the Python library pyviz
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Prototype interface
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Prototype interface
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Prototype interface
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Conclusion and future works

• Pursue the development of the interface, and experiment with several 
frameworks (Neo4J, Gephi [8], Obsidian, Cosma [9])

• Such interfaces may assist in the creation of personal knowledge of a corpus, 
and help in the conduction of historical research such as genealogical or 
prosopographical works

• Considering other visualisation methods than graphs to study entities:

 –  heatmap to observe the strength of relations between entities
 –  map to visualise the spatial relation between entities [10]
 –  timeline showing the important events in which an entity was involved [11]
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Conclusion and future works
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Conclusion and future works
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Thank you for your attention !

Exploring Archives through Entities and Relations

Macroscope Tools for Global Challenges
20/09/2024

Nicolas Gutehrlé: nicolas.gutehrle@univ-fcomte.fr
 Iana Atanassova : iana.atanassova@univ-fcomte.fr
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Mapping the Development and Structure 
of Science
By Yunwei Chen, Chinese Academy of Science, China

Yunwei Chen is a Professor and Specially Appointed Researcher (Backbone) and PhD 
Supervisor, Chinese Academy of Sciences; Director of the Innovation Research 
Department, Director of the Scientometrics & Evaluation Research Center (SERC), 
National Science Library (Chengdu), CAS; Editor-in-chief of the Journal World 
SCI-TECH R&D; One of the Founders of the Chengdu Conference on Scientometrics and 
Evaluation; and Vice Chairman, Specialized Committee on Scientometrics and 
Informetrics, the Chinese Association of Science of Science and S&T Policy Research. He 
won the 2023 Qiu Junping Award for Excellence in Scientometrics and the Outstanding 
Contribution Award and Outstanding Young Scientometrician Award.
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CHEN Yunwei

Mapping the Development and Structure of Science
Application of Scientific Communities Detection within Academic Mixed-Network

2024.09.2
0
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1. Origin
2. Two attempts In Academic Mixed Networks-Theories

2.1 Community detection in single-node and multi-relation hybrid 
networks
2.2 Community research of multi-node-multi-relation hybrid 
networks

3. Future studies
4. Brief introduction of my team-SERC

Outline
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1. Origin

CHEN Yunwei, BÖRNER Katy, FANG Shu. Evolving collaboration networks in scientometrics in 1978-2010: a 
micro-macro analysis. Scientometrics, 2013, 95(3):1051-1070.

This paper was to understand if and how collaborations at 
the author (micro) level impact collaboration patterns 
among institutions (meso) and countries (macro).

Discussion with Katy in 2009, “Is it possible to reveal 
networks of different scales and analyze the interactions 
between them?”

The answer to this article is not very strong.
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1. Origin

Option 1

Co-authors

Co-institutions

Co-countries.

Option 2

Co-words

Publication-
citations

Co-authors.

Option 3,4,…

What we want to do is bring these different networks together for observation and analysis.
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2. Two attempts In Academic Mixed Networks-Theories

• The term “hybrid network” (heterogeneous networks) in this study encompasses any 
network that integrates multiple node or relationship types. This means that such a 
network may contain nodes or edges of two or more types, such as authors and papers, 
and relationships like collaboration, citation, or topic similarity. 

Three types of "hybrid network
• Single-node and multi-relationship 

heterogeneous network (hereinafter referred to 
as "single node multi relationship network"), 
such as a network with the author as a single 
node, which includes both cooperative and 
referential relationships.

• Multi-node and multi-relation hybrid networks.
• Multi-node and single-relationship 

heterogeneous network.
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Community detection algorithm for mixed network

• There is a big challenge of directly applying traditional community detection methods to 
hybrid networks. Current research on community partitioning methods for multi node and 
multi relationship networks mainly focuses on the following two types: 
✔ one is to extend existing algorithms to directly handle hybrid networks, 
✔ and the other is to reduce the dimensions of hybrid networks to isomorphic networks.

•  There are mainly six types of community partitioning methods for multi-node and 
multi-relationship networks. 
✔ Ranking based Algorithms, (Sun Yizhou et al., 2019)
✔ Statistic based Algorithms, (Chen Yi, 2016)
✔ Meta-path sampling based Algorithms, (Xue Weijia, 2020)
✔ Seed Centered Algorithms, (Hmimida, Kanawati, 2015)
✔ Extended Modularity Algorithms, (Yakoubi and Kanawati, 2014; Tang et al., 2009; 

Nicosia et al., 2009)
✔ Heterogeneous Graph Neural Network Algorithms, (Wang et al., 2019)
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2.1 Community detection in single-node and multi-relation hybrid networks

• In single-node and multi-relation hybrid networks, the meaning of network edges can be 
enriched by various relationships between nodes before clustering or community detection is 
carried out（Chen Y, 2016）. 

• In this study, an empirical study on literature data in the CRISPR field is conducted using 
Similarity weighting method for mixing cooperation and citation relationships as an undirected 
weighted mixed network. Communities are divided using the SLM algorithm.

Core authors collaboration and mutual citation 
data hybrid weighted network

Core authors collaboration network Core authors citation network
68
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2.2 Community research of multi-node-multi-relation hybrid networks

• We construct an academic hybrid network that includes relationships between two distinct 
types of nodes, authors and papers, with the relationships among nodes covering aspects like 
author-paper writing relationship, paper citation relationship. 

• Edge weights between nodes were calculate based on meta-path. Meta-paths for the two node 
types, A and B, are identified, including paths such as A-A, A-B-B-A, B-B, among others, as 
depicted in Figure on right.

Figure: Example of meta-path extraction

Meta-path Relationship Meaning
P→A author-paper working
Pi→Pj paper citation
P→C paper-journal publication
K→P keyword-paper containing

Ai←P→Aj co-authorship
   Ai←Pi→Pj→Aj author citation

Table:  Meta-path selection and meaning
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2.2 Community research of multi-node-multi-relation hybrid networks

• A method for detecting overlapping 
communities, named 
MESME-SLPA (Meta-path 
Extraction, Seednodes and Modularity 
Extension - SLPA Community 
Detection Method), which utilizes 
meta-path extraction, seed nodes, 
and an enhanced modularity 
approach, with the improved SLPA 
algorithm being pivotal for 
identifying overlapping 
communities. 

• The methodology unfolds as in the 
figure on right.
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2.2 Community research of multi-node-multi-relation hybrid networks

• As depicted in Figure on left, following the execution of the 
previously outlined steps, all nodes are eventually 
categorized into two distinct yet overlapping communities.  
Notably, three central nodes from category B serve as 
overlapping nodes, indicating their membership in both 
communities, thereby marking the completion of the 
community detection process.

• To assess the method's effectiveness and practicality, the 
study utilized the DBLP dataset for validation. It compared 
the proposed method against established hybrid network 
community detection approaches, including Hete-LPA, 
Hete_MESC (Zhang, 2017), and HCD_all (Shi & Yu, 2017).

Figure: Example of overlapping communities

Method NMI Q
Hete-LPA 0.5799 0.4997
HCD_all 0.6797 0.5412

Hete_MESC 0.7363 0.5492
MESME-SLPA 0.8125 0.5734

Table:  Comparison of experimental results of different community classification 
methods
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2.2 Community research of multi-node-multi-relation hybrid networks

author-paper netwok

Network Average 
degree

Network 
diameter

Network 
density

Average path 
length Connectivity

author-paper netwok 2.161 21 0.001 8.287 0

paper citation network 2.587 11 0.003 4.276 0.715

author heterogeneous 
network

38.813 8 0.044 2.578 0.708

author-paper heterogeneous 
network

30.229 10 0.014 3.261 0.451

author heterogeneous networkpaper citation 
network

author-paper 
heterogeneous network
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2.2 Community research of multi-node-multi-relation hybrid networks

• The findings from the experiment indicate that the MESME-SLPA approach developed in this 

research outperforms other methods in terms of both NMI (Normalized Mutual Information) and 

Q value, demonstrating a superior community detection outcome. This highlights the method's 

effectiveness.

• By integrating relationships from multiple perspectives and utilizing the network structure and 

rich link semantics between multiple types of nodes in the network, it conducts overlapping 

community detection. On the one hand, it can clearly reveal the academic community and its 

intrinsic construction mechanisms, refine research directions. On the other hand, the detection 

of overlapping communities can, to a certain extent, understand the research direction 

trajectories of researchers, more accurately discover the frontier research hotspots in the field, 

and contribute to broadening the breadth and depth of domain research.
Jiang, Lu, Chen, Yunwei, Jorge, Gulín-González. A new method for Community Detection in Academic Heterogeneous Networks. 
Proceedings of ISSI 2023. 2 July -5 July, 2023, Bloomington, USA. - 19TH INTERNATIONAL CONFERENCE ON SCIENTOMETRICS 
& INFORMETRICS, 2023, No.161 73
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Future studies

Static hybrid network
Dynamic hybrid 

networking

Structural discovery Evolutionary laws

◆ From static analysis to dynamic analysis and description, from structural discovery 
to understanding of evolutionary laws.
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Brief introduction of my team-SERC
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We will build a Scientometrics and Evaluation Research Center, to be 
well-known nationally, and with close research cooperation with 
related important institutes overseas.

To support policy-making of government, the SERC focus on:
• Quantitative analysis of science-technology development
• Research on science of science
• Analysis of institutes/groups’ research impact

Mission

Vision

• An open research center / SERC.
• Following new-type paradigm based on data and computation.

 -Professional, Computational, Methodological, Strategical, 
 -made our work useful for informed Policy-making.

• Carrying out research of evaluative scientometrics.
Mainly focusing on the new scientometrics methods related to  scientific big data, 
paying special attention to the  third-party evaluation.

Who we are
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Research and 
application of 

S&T evaluation

International scientific 
and technological 

competitive environment

National strategic 
planning for 
science and 
technology

National and 
regional evaluation

Institutional and 
Talent Evaluation
Program & Project 

Evaluation

Observation of 
cutting-edge 

trends in the field

China's scientific 
and technological 
innovation needs

Strategic policy 
advisory 
research

Science Policy

S&T Planing

ReformingDomain competition 
evaluation

Tools & Platform 
Development

Disruptive tech 
identification

S&T Strategy

Research 
Interests

Knowledge 
Discovery

Consulting on 
cutting-edge tech

Talents

Industry

Research on the 
development trend of 

science and technology
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Figure. GA plot for comparing the approaches DC, EDC, BC, 
CC and the two variants of DC-BC-CC. MeSH used as the 
evaluation criterion.

Figure 2. GA plot for comparing the approaches DC, BM25 
and the three variants of DC-BM25. MeSH used as the 
evaluation criterion

A case: Enhancing Direct Citations: A Comparison of Relatedness Measures for 
Community Detection in a Large Set of PubMed Publications

Authors: Per Ahlgren, Yunwei Chen, Cristian Colliander and Nees Jan van Eck 78



79

A case: A new method of disruptive technology identification based on 
technology-application evolution analysis

Zhang, Xuyi, Chen, Yunwei, Jorge, Gulín-González. A new method of disruptive technology identification based 
on technology-application evolution analysis. Proceedings of ISSI 2023. 2 July -5 July, 2023, Bloomington, USA. - 
19TH INTERNATIONAL CONFERENCE ON SCIENTOMETRICS & INFORMETRICS, 2023, No.157
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人民日报
中国网
四川卫视
中新网
四川观察
央广网
腾讯新闻

5th Chengdu Conference on Scientometrics & Evaluation
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6th Chengdu Conference on Scientometrics & Evaluation
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My Hosting Conference

7th Chengdu Conference on Scientometrics & Evaluation
（Chengdu, China. Dec. 4-6 2024）

83



84

THANKS
chenyw@clas.ac.cn
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Science Maps for Kids: The Fundamental 
Interconnectedness of All Things 
By Sarah Huggett, Elsevier, UK

Sarah Huggett is Vice-President, Global Research Solutions at Elsevier, based in London. In this role, she 
leads a global team partnering with government agencies, funding bodies, and academic institutions to help 
them realise their open science ambitions. In her previous role as Head of Analytical Services for Asia-Pacific 
at Elsevier, she led a team analysing research performance to offer recommendations to research leaders 
planning for the future. Previously, she worked in Elsevier’s Research & Academic Relations team in Oxford, 
UK, turning data into insights to inform strategic planning. She has a particular interest in new developments 
in open science and research evaluation, as well as a passion for Inclusion & Diversity. After completing a 
Bachelor’s then Master’s degrees at the University of Grenoble, France, Sarah moved to the UK to teach 
French at the University of Oxford, prior to joining Elsevier in 2006. Throughout her career at Elsevier, she 
has actively participated in the Elsevier Women Network (recently rebranded as the THRIVE Employee 
Resource Group), leading the Singapore chapter from 2018 to 2023. Outside of work, Sarah enjoys family 
time with her husband and five children, currently ranging from age 1 to 13.
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Observations

By Andrea Scharnhorst, DANS & KNAW, The Netherlands  

Andrea Scharnhorst is a senior policy advisor at DANS. In her academic career she moved 
from statistical physics, to philosophy of science, scientometrics and information sciences. She 
has published on models of innovation and science dynamics, the Matthew effect in science, 
the evolution of classification systems, the use of digital research archives, visual interfaces for 
information navigation, and the application of linked data in the humanities. Often her work 
entails the transfer of concepts and methods at an interface between physics and social 
sciences and humanities. Dr. Scharnhorst coordinated and participated in several EU- and 
national funded projects. She co-lead a graduation programme in Digital Humanities, chaired 
the COST Action TD1210 "Knowescape" on information visualization. Currently, she works 
also for the European Research Infrastructure Consortium DARIAH.
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Special and Universal, precision and recall, … whatever name you give this dialectic 
contradiction - we all experience this as Scylla and Charybdis when dealing with large bodies of 
information.

The P&S enterprise taught me (us) that information visualisation is not ‘just’ a necessity or tool to 
navigate this tension but in its aesthetic, artistic dimensions also touches our souls. It creates 
another level of engagement, awareness and involvement far beyond our minds.

Places and Spaces has created a landmark in professionalizing and democratizing information 
visualisation, but it is also ‘just’ a beginning, and an open invitation to pursue, to explore, to 
create, to influence for the greater good, for the challenges we face as mankind.
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Q&A
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We would like to thank
Our fantastic hosts here at University Collections, including especially Brian 
Woodman, Jake Goode, and Bill Bass. 

Kyah Hiers-Vavrek, Michael Ginda, andreas Bueckle for taking event photos.

The technical expertise of Haley Scruggs, Nicole Johnson, and the Luddy IT Team 
for online event support.

Today’s speakers, for sharing their work in the spirit of the exhibit, as they 
continue to experiment with innovative ways to visualize information.
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Tours

Curated Exhibit Tours
Open Discussion 
Light Refreshments
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