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AI-driven multilingual 
metadata
● Ramazan 
● Roxana 
● Sajad
● Mohamed

● Problem: Crossref’s metadata infrastructure structurally excludes non-English content, leading to poor 
discoverability, fragmented citation networks, and epistemic inequity.

● Diagnosis: Core issues include monolingual indexing bias, lack of multilingual matching, fragmented DOIs 
for translations, and absent multilingual metadata structures.

● Impact: This marginalizes Global South scholarship, violates FAIR/Open Science principles, and stifles 
multilingual technological innovation.

● Solution: Introduce AI-driven multilingual metadata layers via Schema.org/Dublin Core mapping, 
multilingual profiles, enriched deposit workflows, and enhanced API/API schema to support inclusive 
scholarly visibility.

● Define multilingual metadata standards (Schema.org, DC, BCP47).
● Deploy AI for translation and cross-language matching.
● Upgrade API and deposit flow for multilingual support.
● Advocating through member organizations

Future Steps



Membership & Metadata

● Paul Davis
● Patrick Vale

Our members often ask us questions about our member list, and we’re interested in 
different ways to display analyses of our membership and metadata.

We have ~22k members based from all over the world and we’re often asked “how 
many members are from our country? Who are they, and what are they 
depositing?”.

In this project, we attempt to display some of this information in an interesting and 
accessible way.



Progress achieved
● Transformed data from the Crossref REST API (using node) 

into a format for consumption by a charting library (echarts)
● Prototyped a member map in Streamlit
● Created chart components to display the data as a bar race 

and time series overlaid on a world map
● Created a Vue application to wrap the components
● https://membership-data.netlify.app/members

https://membership-data.netlify.app/members


Potential next steps

● Extra charting components
● More datasets
● Data cleanup for some datasets
● Add filtering
● Deploy to gitlab pages



Analyzing Abstract Coverage in Crossref 
DOI Articles

A Data-driven Approach to Study Abstract Presence in 
University of Tetova Journal Articles

● Agon Memeti, University of Tetova, North Macedonia







Introduction

● Objective
○ Analyze University of Tetova Journal articles for 

2024.
○ Focus on metadata and abstracts using XML files 

with DOI numbers.
● Tools

○ Python, Pandas, Matplotlib, and other relevant 
libraries for XML and data analysis.



Overview of Data
● Data Sources:

○ XML files of journal articles for 2024 from University of Tetova 
Journal.

○ DOI data provided for each article.

● Data Structure:
○ Each XML file contains metadata such as title, authors, 

abstract, publication date, etc.



Data Extraction with Python

● Python Script:

○ Extract relevant metadata (DOI, title, abstract, 

authors) from each XML file.
● Libraries Used:

○ xml.etree.ElementTree for XML parsing.

○ pandas for data organization and analysis.

○ matplotlib for visualizations
.



Analysis Plan

● What to Analyze:

○ Total number of articles (13 UT Journals - 2024)

○ Articles with and without abstracts.

.





Conclusions and Next Steps

● Refine the analysis for other metadata 
(e.g., authorship, publication date).

● Create more detailed visualizations.



Analyzing Authorship Patterns in 
University of Tetova Journal Articles 

(2024): Metadata Enrichment and 
Visualization

● Agon Memeti, University of Tetova, North Macedonia



Introduction

● Objective: To analyze the authorship distribution and 
citations of University of Tetova Journal articles 
published in 2024. 

● Data Source: CSV file from Crossref containing DOIs 
registered to the University's journals. 

● Methodology Overview: Metadata retrieval, data 
integration, author analysis, and visualization



UT-2024 CSV File with Metadata 



UT-2024 CSV File with Metadata 



Metadata Retrieval and Data Integration

● Metadata Retrieval: Utilized the Crossref REST API to 
fetch metadata (titles, authors and citations) for each 
DOI. 

● Data Integration: Merged retrieved metadata with the 
original dataset based on the DOI column, ensuring a 
comprehensive DataFrame.



Author Analysis

● Data Processing: Split the 'Authors' field 
(semicolon-separated names) into individual entries 
using str.split(';') and explode(). 

● Publication Count: Determined the number of 
publications per author, and citations per paper.





Author changes between 
preprints and published articles

● Mohamed



Progress achieved

Gitlab repo:: https://gitlab.com/mselim1/ppr-journal-auth-checker

This project checks Author changes between preprints and research articles in 
crossref. The code ran on 1011 pairs from CSHL.
There is some tolerance in author matching:

● Case insensitive
● Handle names moved across given name and family name
● Remove hyphens and dots
● Ignore if first name is written as initial letter in either version
● If number of removed authors and added are the same, assume it is potential 

false positive

https://gitlab.com/mselim1/ppr-journal-auth-checker


Progress achieved



Progress achieved
Potential genuine author removal 6.7% compared to author addition 13.5% in published 
version
Conclusions:

● Author addition in published version is more likely than removal
● Corrupted data entering makes matching challenging leading to false positives
● More fuzzy logic required to match authors as permutations of writing names in full or 

only initials needs to be considered
● In some cases the preprint include author consortia (team name) and in published 

version it has all individual names which makes author matching impossible
Example:
Published version;
https://api.crossref.org/works/10.1038/s41531-024-00838-4
Preprint version:
https://api.crossref.org/works/10.1101/2023.10.18.23297218

https://api.crossref.org/works/10.1038/s41531-024-00838-4
https://api.crossref.org/works/10.1101/2023.10.18.23297218


Potential next steps

1. Handle scalability issue as script blocked after almost 1K request
2. Make doi prefix dynamic
3. Allow adding API tokens for members
4. Using more fuzzy logic like tokenisation or generating different 

author permutations and check if at least one exists



Enriching citations with 
Crossref metadata 

● Jack Ekinsmyth
● Maria de la Paz Cardona
● Ana Bermejo



Context 

● The Funding Impact Measures Team aims to understand 
the impact of Wellcome funding against Wellcome’s 
strategic mission 

● We regularly assess the impact of large scale 
repositories of publications, policy documents, patents 
etc which cite scholarly literature. 

● However a key issue is data quality when matching 
document references lists to scholarly DOIs. 



Aims 

● Create a tool which:
– Parses XML documents to extract their references
– Formats and queries the Crossref API
– Validates the quality of the matches

● To allow for more streamlined impact analyses



Progress achieved

● Parsing XML citations to create Harvard-style 
references that Crossref can understand

● Fuzzy matching retrieved results from Crossref to 
identify true matches 

● Using an LLM agent to determine whether low ratios 
from fuzzy match actually correspond to same or 
different publications



Potential next steps

● Further explore the case of review articles which 
crossref confuses with the original publication. 

● Fine tune the LLM agent to become better at 
discriminating between original and review.



Funding Completeness

Dashboard:  https://funding-metadata-dashboard-ui.vercel.app/

https://funding-metadata-dashboard-ui.vercel.app/


Progress achieved

● Generalizing and documenting the whole pipeline
– https://github.com/adambuttrick/anr-funding-metadata

-analysis/tree/202504-adam-hackathon 
● Tested improvements by adding new funder entry

https://github.com/adambuttrick/anr-funding-metadata-analysis/tree/202504-adam-hackathon
https://github.com/adambuttrick/anr-funding-metadata-analysis/tree/202504-adam-hackathon


Potential next steps

● Add additional funders
● Expand dashboard with other API data



Funding Completeness (2)

● Proportion of DOIs per publisher* with funding 
information, including assigned Funder ID 

● Proportion of funding records with Funder ID assigned 
by publisher vs by Crossref

● Funder IDs assigned by publisher: variance across 
funders? 

*selected publishers shown, journal articles 2022-2024





Relative proportion of funder IDs assigned by publisher (vs by Crossref)



Potential next steps

● Map publisher-level data completeness to submission / 
publishing systems in use

● Discuss with funders, publishers and service providers 
how to improve capture and propagation of funder 
metadata (part of Barcelona Declaration working group)



Improving the Public Data File

● Iñaki Úcar
● Carlos del Ojo

Identified issues

● Providing alternative formats
● Providing complementary features
● Diff to update the info from year to year



Progress

● GitHub repo: https://github.com/Enchufa2/metadata-sprint-madrid-2025 

● Explored the suitability of Parquet as a new file format
● Explored the suitability of DuckDB as analytical engine
● Provided converters
● Extracted the complete schema
● Provided benchmarks that prove that Parquet + DuckDB in a single 

server rivals with Spark queries in a cluster
● Explored options for data versioning such as Apache Iceberg and lakeFS

https://github.com/Enchufa2/metadata-sprint-madrid-2025


Conclusions and Next Steps

● Parquet provides more compression, flexibility, and 
accessibility

● The DuckDB engine provides a high-performance as well as 
easy to use SQL interface

● Partitioning would allow distributing much smaller diffs
● More advanced solutions should be explored



  Retraction Data 
Mash-Up

Didi, Blessing



Goal

Connect Retraction Watch (RW) data set with metadata 
from CrossRef and others (ROR, OpenAlex) for analysis;
e.g. by publisher, journal, country, etc.



Artifacts

Pipelines
● Load daily RW csv dump from GitLab
● Process RW data against ROR API
● Process RW data against CrossRef API
Web App for user to query data and generate charts



Limitations

● ROR data is mostly in arrays; which we mangled to string when 
dumping to parquet files

● Funder data is too diverse; need to reconciliate on higher 
funder hierarchy level to be meaningful

● We sampled RW data to 5000 items due API look-ups and time 
constraints



Based on limited data 
sample



Based on limited data 
sample





Retraction Analysis
Crossref Metadata Sprint 2025



Contents

- Team
- Challenge
- Dataset Stats
- Crossref & Open Citations (1 paper, proof of concept)
- OpenAlex (wider stats)



Team

- Alexandra Málaga
- Cyril Labbe
- Robert Bianchi
- Yagmur Ozturk



Challenge

- Visibility of retractions across citation generations gets lost
- Papers can cite “clean” (not retracted) papers which themselves are dependent on retracted 

papers. These dependencies can quickly get hidden and lost in the citation network.

- Analysis of citation networks quickly grows across generations



Tasks

- Test analytics for 1 example using various data sources 
(Crossref, OpenCitations, OpenAlex)

- Investigate scale of task across 1 full dataset (OpenAlex)
- Pipelines to repeat the data collection process



Citations in Scientific 
Literature



Citations in Scientific 
Literature (Once 
Retracted)



Pipeline to extract metadata of citations to retracted 
articles (OpenCitations and Crossref data)

1. Given a DOI 
2. Extract DOIs of papers that cite the RETRACTED SOURCE paper 

3. Extract DOIs of papers that cite the parents

4. Get JSON dumps from Crossref to analyze these papers 



Database Stats Comparison (Citations to Wakefield et al.)

OpenCitations Crossref

All Records 32855 49244

Unique Papers 25093 31726

Generation 1 (sons, visible 
in the Cited By list)

1779 1869

Retracted in generation 1 
(visible)

3 2

Generation 2 24633 32098

Retracted in generation 2
(not visible)

41 82



How many retractions/corrections  in the lineage of 
Wakefield et al.? [Crossref data] 



How many retractions/corrections  in the lineage of 
Wakefield et al.? [Crossref data] 



Size of the cake (OpenAlex)

Total grandpas = 51k (whole Retraction Watch DB) 
(50 998)

Lonely grandpas = 12k
(12 244 - 24%)

Family grandpas = 38k
(38 754 - 76%)



Size of the cake

Healthy parents = 702k
(701 925 - 99%)

Sick parents = 8k
(8 225 - 1%)



Parent not retracted (%) Parent retracted (%)

1 sick grandpa 85 60

2 sick grandpas 10 20

3 sick grandpas 3 8

+4 sick grandpas 2 12

100 100

Size of the cake



Size of the cake

Healthy children = 16M
(16 271 154 - 99.9%)

Sick children = 19k
(18 972 - 0.1%)



Size of the cake

grandpas Number of sons Number of grandsons

W3046275966 7318 80355

W2166000498 3961 389584

W3120387768 3948 116547

https://openalex.org/works/W3046275966 

https://openalex.org/works/W3046275966

