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SMU Classification: Restricted

Myriad of new classes of discovery tools

Science mapping tools 2
Research Graphs

Citation based literature mapping services

Citation sentiment tools

New mega citation indexes

Full-text extraction



The world we used to live in*.....

* Bibliometric databases



The world we now live .. mega bibliographic databases 

Estimated >200 million records*

Estimated >100 million records*

*Gusenbauer (2022) Blog post

Link Link Link(Successor) Link Link Link

Link Link Link Link Link

https://link.springer.com/article/10.1007/s11192-022-04289-7
https://medium.com/a-academic-librarians-thoughts-on-open-access/the-next-generation-discovery-citation-indexes-a-review-of-the-landscape-a-2020-i-afc7b23ceb32
https://scholar.google.com/
https://www.base-search.net/
https://openalex.org/
https://www.lens.org/
https://core.ac.uk/
https://www.semanticscholar.org/me/research
https://www.openaire.eu/
https://www.crossref.org/
http://dimensions.ai/
https://scite.ai/
https://www.mendeley.com/


Is a single source database search a realistic dream?
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Ideal academic search engine to support structured search

6

• Size of index – ideally has good retrospective coverage, and coverage of grey literature and non-English 
literature

• Functionality – support of

▪ Controlled vocabulary

▪ Exact Phase searching

▪ Field searching

▪ Boolean searching

– AND/OR/NOT

– Parentheses

– Proximity operators

– Truncation, Wildcard support

▪ No or high maximum search query character limit

▪ Post query filter support (See Jeroen Baas comparison of 51 search engine filters)

Adapted from Gusenbauer & Haddaway (2019)

https://docs.google.com/spreadsheets/d/1ZiCUuKNse8dwHRFAyhFsZsl6kG0Fkgaj5gttdwdVZEM/edit?usp=sharing
https://pubmed.ncbi.nlm.nih.gov/31614060/
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Ideal academic search engine to support structured search

7

• Transparency and openness (reproducibility)

▪ Transparency and openness of sources

▪ Open Data

– Size of batch downloads via web interface

– Open Licensing of Data

▪ Is code (relevancy algo etc) transparent or a black box?

– Reproducibility of search results across different times and locations
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Comparison of Google Scholar and Microsoft Academic Graph (MAG)

* 8

Google Scholar Microsoft Academic

Size of index Largest index* , Excellent 
coverage of non-English 
and Grey literature

2nd largest in most 
subject areas*

Support of Gusenbauer & 
Haddaway 
(2019) search features

Bad Very bad - "Semantic 
Search"

Are algo black boxes? Yes Yes

Restrictions in downloads 
in Web interface?

Yes Yes

Licensing of data Closed Open Data – ODC-BY

*Gusenbauer (2022)

https://link.springer.com/article/10.1007/s11192-022-04289-7
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Comparison of Google Scholar and Microsoft Academic Graph (MAG)

* 9

"There has recently been an upsurge in using semantic search engines 

over traditional ones, as is evident in the birth of Semantic Scholar 

(2015), the relaunch of Microsoft Academic (2017), and the expected 

launch of Meta, a project of the Zuckerberg foundation. These semantic 

search engines tend to be designed to reward exploratory rather than 

systematic search behavior. … Our findings indicating that these systems 

are inadequate to be used as principal systems in systematic searches 

support this notion." (Gusenbauer & Haddaway, 2019, p. 211)



SMU Classification: Restricted

What is Lens.org?

10

https://www.lens.org/
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Lens.org

* 11

Lens.org

Size of index 4th largest index (Combines 
MAG+Crossref+Pubmed etc)*

Support of Gusenbauer & 
Haddaway 
(2019) search features

Excellent

Are algo black boxes? Yes

Restrictions in downloads 
in Web interface?

Minimal, 50k batch limit

Other methods of data 
access

API (paid service)

https://www.lens.org/
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The power of Open Scholarly data – Single source database is possible?

https://ktdrr.org/products/info-briefs/KTDRR-Brief-Keeping-SR-UpToDate-508.pdf 12
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The power of Open Scholarly data

https://ktdrr.org/products/info-briefs/KTDRR-Brief-Keeping-SR-UpToDate-508.pdf 13

• "We found that nearly all the records in MEDLINE/Embase (99%) 
also were available in MAG (99%). In addition, we found that MAG 
contained 743 records that we did not find in our MEDLINE/ 
Embase searches. This discovery was concerning. Although we 
searched what are widely considered to be the main sources of 
research in health, we achieved a recall of only 83% of the records 
that we sought"

• "For maintaining our living systematic map of COVID-19, we found that using Microsoft Academic as a 
single-source database is more cost-effective than searching MEDLINE and Embase and then following 
conventional methods for deduplicating and screening results. The literature search tool yields higher 
numbers of relevant records at a lower cost"
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What is different this time- flood of Open Scholarly Metadata

14Crossref, Datacite, ORCID, ROR, NIH

https://www.crossref.org/
https://datacite.org/
https://orcid.org/
https://ror.org/
https://www.nih.gov/
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What is different this time- flood of Open Scholarly Metadata

15
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Openness is not enough – The closure of Microsoft Academic Dec 31, 2021

Goodbye, Microsoft Academic – Hello, open research infrastructure?

16

https://blogs.lse.ac.uk/impactofsocialsciences/2021/05/27/goodbye-microsoft-academic-hello-open-research-infrastructure/
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The importance of Open, sustainable infrastructure for Open search 
tools

17

• Governance, Sustainability and Insurance (Principles of Open Scholarly Infrastructure)

▪ Who determines the future of the search engine ? Is it Stakeholder governed (Governance)

▪ Are there sustain contingency fund to support operations? Is there adequate revenue generated based on services 
provided to sustain the search engine? (Sustainabilty)

▪ Are the data, code made as open as possible (Insurance)

Organizations committed to Principles of Open Scholarly Infrastructure

https://openscholarlyinfrastructure.org/
https://openscholarlyinfrastructure.org/posse/
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WHAT CAN YOU DO IN A WORLD WHERE ALL THIS SCHOLARLY 
INFO AND FULL TEXT IS OPEN AND AVAILABLE?

18

Title/author/abstract/subject

References (relationships!)

Affiliations

Funding info

Altmetrics

Open access status

Others? - Open peer review data etc

Full Text
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Coverage comparisons for citations – WOS vs Open sources as of Sept 2021

19

Coverage of open citation data approaches parity with Web of Science and Scopus

https://opencitations.wordpress.com/2021/10/27/coverage-of-open-citation-data-approaches-parity-with-web-of-science-and-scopus/
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That is why the world of discovery + search is now complicated

Science mapping tools 20
Research Graphs

Citation based literature mapping services

Citation sentiment tools

New mega citation indexes

Full-text extraction
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Citation sentiment tools

Full-text extraction

• Tools based on full-text (NLP, Large language models) tend to be less common 
due to lack of availability of full text (Open Access is still rising) + greater 
computation power needed for computation – so mostly expensive 
commercial tools'

• Some examples of interesting tools that rely on processing full-text
• Scite.ai - Classifies citation by citation sentiment/context/type - 

Mentioning cite vs supporting cite vs contradicting cites
• Semantic Scholar – Classifies citations by citing background/citing 

methods/citing results and identifying "influential cites"

https://scite.ai/
https://www.semanticscholar.org/
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Elict.org example – magic of NLP – Large Language Models for data extraction

22

https://elicit.org/


CITATION BASED LITERATURE 
MAPPING SERVICE*

Examples includes ConnectedPapers, Citation Gecko, Research Rabbit, 
LitMaps, Inciteful, Cocites - See List actively maintained by me!

2. Accepts input of one or more "seed" papers

1. Typically web-based service with built-in citation 
network/academic knowledge graph

3. From 1+2 , "recommend" papers via bibliometric methods/algo - a 
visualization is also usually provided

4. User friendly interface, avoids bibliometric jargon

https://musingsaboutlibrarianship.blogspot.com/p/list-of-innovative-literature-mapping.html
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KEY TO UNDERSTANDING NEW TOOLS

26

Underlying data
e.g. NIH-OCC

Technique or 
method used

e.g. cocitation, 
documented in this 

paper

Use case +
Business model

A lot of tools are now 
going "freemium", 
e.g. Connected 
Papers, LitMaps.

Might be totally black 
box, partly 
documented or 
totally open with 
formulas or codes 
specified

This affects coverage 
of the tool. Get a 
sense of what the 
tool can never find, 
recency etc

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6786512/
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-020-0907-5
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-020-0907-5
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/s12874-020-0907-5
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Other factors to consider

27

• Recency of coverage

▪ Two tools might use the same dataset e.g. OpenAlex, but one tool might be pulling the info real time via API (update by 
source immediately), another might be downloading the data in full-text every x weeks , cleaning before being loaded 
into tool (might have time lag).

• Price?

• Additional features – collaborative functions, Sync with Zotero collections, visualization capabilities
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Comparison of some Citation based Literature mapping tools

28

Tool Index used Transparency of 
method

Main method

Citation Gecko OpenCitations Index of 
Crossref open DOI-to-DOI 
Citations(COCI) & OpenCitatio
ns Corpus (OCC)

High, 
documented, 
Open Source

Identify papers 
which are highly 
cited or citing 
seed papers

Connected Papers Semantic Scholar Academic 
Knowledge Graph

Low, loosely 
explained

Similarity metric 
based on 
cocitation & 
bibliometric 
coupling

ResearchRabbit MAG, OpenAlex Depends on 
method used. 
Mostly not 
explained

Unknown for 
"similar work", 
"earlier work", 
"later work"

Litmaps Crossref, Semantic Scholar Low, Select papers 
within 1-2 citation 
hops and rank by 

https://opencitations.net/index/coci
https://opencitations.net/index/coci
https://opencitations.net/index/coci
https://opencitations.net/corpus
https://opencitations.net/corpus


ARE CITATION BASED 
LITERATURE MAPPING 
SERVICE USED IN SR?

Yes, somewhat
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Straightforward Citation searching/citation chasing

30

MECIR Box 4.3.e.

https://training.cochrane.org/handbook/current/chapter-04
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Straightforward Citation searching/citation chasing

31

"It is good practice to carry out forwards citation searching on reports of studies 
that meet the eligibility criteria of a systematic review. Thus forwards citation 
searching usually takes place after the results of the bibliographic database 
searches have been screened and a set of potentially includable studies has 
been identified (Briscoe et al 2020a)… Since researchers may selectively cite 
studies with positive results, forwards citation searching should be used with 
caution as an adjunct to other search methods in Cochrane Reviews"

4.S1 Technical Supplement to Chapter 4:
Searching for and selecting studies , P.5

https://training.cochrane.org/technical-supplement-chapter-4-searching-and-selecting-studies-v63
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NR Haddaway, MJ Grainger, CT Gray (2021) citationchaser: An R package and Shiny app for forward and 
backward citations chasing in academic searching. Zenodo, doi:10.5281/zenodo.4533747

Citation Chaser, straight forward – forward and backward citation 
searcher

https://doi.org/10.5281/zenodo.4533747
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"Connected Papers was used to search for related papers"

33

Gupta, V., Golding, L., Eames, C., Greenhill, B., Qi, R., Allan, S., ... & Fisher, P. (2022). 

Understanding the identity of lived experience researchers and providers: A conceptual 
framework and systematic narrative review.
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"explored related publications through a graphical tool (www.connectedpapers.com)."

34

Following the PRISMA-ScR 
checklist, we searched 
scientific databases for 
eligible articles, their 
references, and explored 
related publications 
through a graphical tool 
(www.connectedpapers.co
m).

Kopsco, H. L., Smith, R. L., & Halsey, S. J. (2022). A Scoping Review of Species Distribution 

Modeling Methods for Tick Vectors. Frontiers in Ecology and Evolution, 10, 893016.

http://www.connectedpapers.com/
http://www.connectedpapers.com/
http://www.connectedpapers.com/
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"The seed papers of the high-appropriate papers are used as seed 

papers in the CitationGecko tool (www.citationgecko.com, 

accessed on 9 November 2021) to get a deeper understanding of 

the interconnections between them and ensure that no relevant 
literature is ignored in this review"

35

Kaiblinger, A., & Woschank, M. (2022). State of the art 

and future directions of digital twins for production 

logistics: a systematic literature review. Applied 
Sciences, 12(2), 669.

http://www.citationgecko.com/
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"Additional sources were identified through the reference list of the eligible articles from the initial 
search and a co-citation method using the bibliographic coupling concept 
(www.connectedpapers.com)."

"Further, we only used PubMed as our primary search database. Nonetheless, we felt that using PubMed 
with a relatively broad search strategy was most relevant for the review, and we performe"

Willwacher, S., Kurz, M., Robbin, J., Thelen, M., Hamill, J., Kelly, L., & Mai, P. (2022). Running-

Related Biomechanical Risk Factors for Overuse Injuries in Distance Runners: A Systematic Review 

Considering Injury Specificity and the Potentials for Future Research. Sports Medicine, 1-15.

http://www.connectedpapers.com


ELICT.ORG -DEMO IF HAVE 
TIME



INTERESTED TO KNOW 
MORE?

1.List of Innovative Literature mapping tools
2.Citation based literature mapping tools - an update - tools offering premium 
accounts, the effects of the loss of MAG and use for evidence synthesis? (latest)
3. Academia’s missing references

https://musingsaboutlibrarianship.blogspot.com/p/list-of-innovative-literature-mapping.html
https://musingsaboutlibrarianship.blogspot.com/2022/08/citation-based-literature-mapping-tools.html
https://musingsaboutlibrarianship.blogspot.com/2022/08/citation-based-literature-mapping-tools.html
https://opencitations.wordpress.com/2021/09/23/academias-missing-references/
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Thank You!

Acknowledgement: Phil Gooch (Scholarcy) for advice on text mining 
applications
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