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What is eLife?

● A non-profit backed by research funders to drive reform 
in research communication

● We invest heavily in open-source technology 
development and innovation on behalf of the 
community



Libero Publisher



eLife’s motivations

● Leverage the power of web technology to accelerate 
research and discovery

● Support open-access publishing

● Build a community-owned infrastructure for research 
communication
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Data Science 
projects at 
eLife

 



Amy
Author 

● Amy submits a manuscript to a 
journal, maybe not the first 
attempt

● Amy would like to reduce form 
filling

● ScienceBeam helps 
pre-populating fields

● ScienceBeam may also help to 
add a semantic structure early 
on, to make the manuscript 
more “accessible”

● Hubert has been assigned, as 
the reviewing editor

● Hubert now needs to assign 
reviewers

● PeerScout helps to reduce bias 
and extend pool to find peers at 
different stages (editors, 
reviewers etc)

● Philip wants to stay on top of his 
field of interest

● There are many published 
manuscripts

● With PeerTax, Philip can better 
incorporate the views of 
reviewers, when reading 
manuscripts

● While Citation Sentiment 
provides a better picture of why 
manuscripts were cited

Reviewing Editor / Editorial Staff
Hubert

Reader 
Philip

Open-Source Data Science Projects at eLife



ScienceBeam
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Add semantics to PDF articles



Can you guess...?
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5?
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Generate training data from PDF & XML

elifesciences.org 12

Fuzzy 
match



CV model qualitative results
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Prediction
(actual)

Input
(PDF 
page)

Target (expected)



ScienceBeam - potential pipeline
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PDF

GROBID

CERMINE

Computer 
Vision

XSLT

Merge XML

Not yet implemented



Evaluation - PMC_sample_1943
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*CERMINE and ScienceParse are trained on PMC 
manuscripts



Evaluation - PKP coaction (Word)
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General GROBID Training Data Generation
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PDF

<model>
.tei.xml

GROBID
Model(s)

<model>
.raw.txt

Training 
Data

XML



Use (JATS) XML to auto-annotate TEI training XML
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PDF

<model>
.tei.xml

GROBID
Model(s)

<model>
.raw.txt

Training 
Data

XML

<model>
.tei.xml

Align



Training DeLFT Model
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Training
Data

DeLFT

(Pre-trained) Word 
Embeddings

(160 MB … 5 GB+)

Final Model

Model 
Checkpoints



Adding layout features
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Word Vector (Embedding)

Char Vector

Sequence Model
(e.g. LSTM)

Layout Vector

Label
(e.g. “title”, “abstract”, …)



GROBID

GROBID with DeLFT (in-progress)
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PDF DeLFT

(Pre-trained) Word 
Embeddings

(160 MB … 5 GB+)

Header 
Model

XML

Fulltext 
Model (etc.)

JEP



Selected models, /wo header/footer, with abstract only 
(702)
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Some of the technologies used..



Conclusion

● Lessons learned:
○ Active community more important than higher initial score
○ Setting up training pipeline slow, compromise using Jupyter + 

Kubernetes for training and Airflow + Kubernetes for evaluation
○ Significantly improved performance using GROBID DL + layout 

features
● Next:

○ Train on larger data source
○ Improve other elements
○ Extend use-cases



PeerScout
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ScienceBeam

Submission process (simplified)
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PeerScout

Submission Editor 
assigned

Editor assigns 
reviewer

Reviews
discussed

Decision sent to 
author

Also see Labs post: Peer Review: New initiatives to enhance the value of eLife’s process

https://elifesciences.org/inside-elife/e9091cea/peer-review-new-initiatives-to-enhance-the-value-of-elife-s-process


PeerScout - Overview
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Suggested reviewers
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Conclusion

● Lessons learned:
○ Work more closely with editors
○ Need for more integrated tools

● Next:
○ Integrate with our new data tools
○ More interpretable results to increase trust



PeerTax
(work by Alessio Caciagli)
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Reviews can be long.. (e.g. 918 words)

35https://doi.org/10.21956/wellcomeopenres.16280.r34444

https://doi.org/10.21956/wellcomeopenres.16280.r34444


Main clusters identified

● Figures/Non-textual content
● Stats/Analysis/Techniques
● Impact/Novelty
● Text/Exposition clarity
● Previous literature
● Main discussion
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HDBSCAN Output (main topics plus residuals)
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Summary

● Explored automatically structure peer-review content
● Created good first model
● Next:

○ More open training data
○ Better categories
○ More labelled data
○ Supervised model
○ Define use-cases
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Citation Sentiment
(work by David Ciudad)
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Example citation network visualisation
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http://citationgecko.com/

http://citationgecko.com/


Example citation

“Our results contrast with the high rate of XMRV detection 
reported by Lombard et al. among both CFS patients and 
controls, but are in agreement with recent data reported in 
two large studies in the UK and in the Netherlands...” 
(Switzer et al., 2010)
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https://doi.org/10.1186%2F1742-4690-7-57


Why does the sentiment matter?
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Pos
Pos

Neg
3

Citation count

“impact”
“important”

Negative citations count 
towards citation count

?



Summary

● Explored initial model that is better than off-the-shelf 
models

● Current datasets not large enough
● Next:

○ Find or create larger dataset
○ Extend to citation function
○ Define good use-cases
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Summary

Open-Source Data Science Projects at eLife



PeerTax /
Citation SentimentScienceBeam

Data Science projects in context
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PeerScout

Submission Review Publish Consume

Amy
Author Reviewing Editor / Editorial Staff

Hubert
Reader 
Philip

Also see Labs post: Peer Review: New initiatives to enhance the value of eLife’s process

https://elifesciences.org/inside-elife/e9091cea/peer-review-new-initiatives-to-enhance-the-value-of-elife-s-process


Resources

● ScienceBeam Labs blog
● PeerTax slides (and labs blog)
● Citation Sentiment slides for longer talk (as part of 

Workshop on Open Citations)

https://elifesciences.org/labs/5b56aff6/sciencebeam-using-computer-vision-to-extract-pdf-data
https://docs.google.com/presentation/d/1TB9eV7Zd3jKUy55QF4djyvP32emYLHpCw7GfBVP3T-Q/edit?usp=sharing
https://elifesciences.org/labs/abb00264/peertax-investigating-the-taxonomy-of-peer-reviews
https://www.slideshare.net/DanielEcer/citation-sentiment/DanielEcer/citation-sentiment
https://workshop-oc.github.io/


Thank you



Fin
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Background: CC0, https://www.pexels.com/photo/night-television-tv-video-8158/


