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1. WG 3 Introduction



WG1 – Fundamental Physics
• Integrate theoretical physics and 

seismic data

• Test gravity, quantum, and dark matter 

models
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WG3 – Data Integration & Engineering
• Develop FAIR data structures

• Use AI and Big Data for data fusion

WG4 – Experiments & Instrumentation
• Coordinate lab and field experiments

• Develop advanced sensors and 

quantum devices

WG5 – Integration & Synthesis
• Merge results 

• Dissemination, and training
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WG2 – Planetary & Stellar Physics
• Apply seismology to planets and stars

• Identify new physical interactions
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FuSe Working Group –
Interactions and Objectives
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Data management & processing

Data models for experimental validation



WG3: 
Data integration and engineering

Key aspects for WG3: 
• Defining methodologies to optimize existing datasets and establishing protocols for AI-ready data 

streams to foster cross-disciplinary applications

• Developing shared guidelines for data lifecycles

• Promoting compliance with FAIR principles (Findable, Accessible, Interoperable, and Reusable) and 
harmonizing efforts with European Open Science strategies

• Facilitating the tools and networking necessary for researchers to interpret and adapt data from 
outside their primary fields



WG3: 
Data integration and engineering

Goals for WG3: 
• Create active collaborations by bridging experts in Data Science, AI, and Machine Learning with 

researchers in theoretical geophysics and astrophysics

• Organize regular online meetings and seminars to facilitate the exchange of ideas, methodologies, 
and cross-disciplinary talks

• Coordinate the writing of collaborative reviews/survey papers to establish a shared understanding of 
theoretical and experimental challenges

• Host online seminars and a hackathon competition to engage members and develop new solutions 
for complex seismic and physical data  

• Propose and define models and protocols for data integration within FuSe

• Design the necessary frameworks to harmonize observational and theoretical data, establishing 
the common standards required for a global roadmap to research-ready data (in coordination with 
WG5)



2. WG 3 Membership



WG 3 Members Demographics,
Career Stage & Gender

29%

71%

GENDER

Female

Male

• As of 27 of April 2026, in WG3:
• Total: 86 members
• MC members: 18
• Joint with WG1: 33
• Joint with WG2: 26
• Joint with WG4: 50
• Joint with WG5: 37

42%

58%

CAREER STAGE DISTRIBUTION WG3

Young Researchers

Senior Researchers



WG 3 Members 
Country Affiliation

• COST Member Countries : Albania (AL), Austria (AT), 
Croatia (HR), Cyprus (CY), Czech Republic (CZ), Estonia 
(EE), Hungary (HU), Italy (IT), North Macedonia (MK), 
Poland (PL), Portugal (PT), Romania (RO), Serbia (RS), 
Slovakia (SK), Spain (ES), Türkiye (TR), United Kingdom 
(UK)

• Non-COST Members: Chile (CL), Colombia (CO), European 
RTD Organisations (XR), International Organisations (XI)

• Near Neighbour Country: Azerbaijan (AZ), Kosovo (KV)*
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Scientific Profile & Expertise 
Distribution

Expertise Group # Members

AI, Data Science & Computing 

(AI, Machine Learning, Data Mining, Modeling)
26

Earth & Environmental Sciences 

(Geology, Seismology, Remote Sensing, 

Geophysics)

13

Physics & Optics 

(Non-linear physics, Lasers, Plasma, Condensed 

matter)

8

Engineering & Materials 

(Civil/Mechanical engineering, Material 

characterization)

7

Signal Processing & Electronics 

(Sensors, Micro-electronics, Signal acquisition)
6

Mathematics & Statistics 

(Probability, Statistics, Algebra)
3



3. WG 3 Progress



Progress: Online meetings (1/2)

1st WG 3 online meeting

• WG3 description, goals
• Discussion - new research horizons 

• e.g., Physics-Informed AI, 
• Geophysical Foundation Models

• Short presentations: lead/co-lead and participants
• Survey paper: Data Fusion, ML and AI across 

Seismology and Fundamental Physics



Progress: Survey paper (1/2)

Goals:
• Mapping the interdisciplinary landscape
• Identifying domains, methods, data types, and application areas
• Framing the scientific scope of FuSe

Motivation:
• Fragmented literature across multiple disciplines
• Similar methods are used in different communities with different 

terminology
• FuSe needs a common language, shared taxonomy, and overview of 

opportunities
• The review will identify mature areas, emerging themes, and gaps
• We hope it will bootstrap the collaboration between WGs and experts 

from various domains
• Can help in the visibility in the deliverables of FuSe



Progress: Survey paper (2/2)

Main focus
• Use of AI/ML and big data methods on seismic and related datasets
• Scientific questions that connect seismic observations with fundamental physics
• Integration of heterogeneous data sources across disciplines
• Models and workflows that improve both physical understanding and practical 

applications
• Relevant dataset identification, considering the WG goals:

• Creating and expanding a meta-repository that aggregates metadata and data from existing repositories and 
participating institutions

Domain
• Methodological perspective: machine learning, AI, data fusion, inverse methods
• Earth and planetary perspective: seismology, geophysics, Earth structure, planetary interiors, 

astroseismology
• Physics perspective: gravity, neutrinos, dark matter, beyond-standard-model physics, matter 

under extreme conditions
• Applications: Earth modelling, precursor analysis, hazard alerting, multimodal scientific discovery



Progress: Online meetings (2/2)

Review paper sync meeting

• Use a custom toolkit to automate the PRISMA methodology
• Multi-library integration: IEEE, PubMed, MDPI, Elsevier, Springer
• Implements Stemming, Fuzzy Matching, and Phrase Permutation to capture relevant 

research that traditional keyword searches might miss
• Uses BERT (Sentence Transformers) and cosine similarity to rank papers by relevancy



Progress: Online meetings (2/2)

Review paper sync meeting
1. Define areas of interest (domains)
2. Refine search phrases
3. Define properties and phrases to use for automatic filtering
4. Define inclusion and exclusion criteria

NLP-based tool to do automatic scraping



Progress: Online meetings (2/2)



4. WG 3 Planning



Planning: Survey paper

• Final selection of Keywords: 
• e.g., Scientific Foundation Models, Physics-Informed Neural Networks, Fourier Neural 

Operators, Equivariant Neural Networks, Symmetry-Preserving Networks, Physics-Consistent 
Generative Adversarial Networks, Physics-Encoded Latent Spaces, Earth seismic structure, 
Time-lapse seismic monitoring, Seismology Big Data, Applications of ML/DL in Seismology, 
Seismic hazard, Signal processing, Seismic waves, Seismic Vulnerability, Fault, Sliding, Wave 
attenuation, Depth of Earthquake, Plate tectonics, Plate boundaries, Theory of Elastic Rebound

• Use the customized toolkit identify and process the available literature

• Use of Digital Librarian (e.g., Zotero) to organize and annotate the selected 
papers
• Phase 1: Candidate papers

• Selection questions: e.g., Does this paper talk about AI & Seismology?, Does the paper explicitly 
incorporate physical constraints into the ML architecture?

• Phase 2: Final Selection

• Possible Venues/Journals: 
• Nature Machine Intelligence (IF 23.9), IEEE Transactions on Pattern Analysis and Machine Intelligence (IF 18.6), 

IEEE Communications Surveys and Tutorials (IF 46.7)

2026-03-24 1st WG3 call.docx

https://ctipub-my.sharepoint.com/:w:/g/personal/elena_apostol_upb_ro/IQAIHgR8q9-JSqZ_-jAPqc_TAQQfMc5-5j9myCUQOCM85v0?e=KpFz1b
https://ctipub-my.sharepoint.com/:w:/g/personal/elena_apostol_upb_ro/IQAIHgR8q9-JSqZ_-jAPqc_TAQQfMc5-5j9myCUQOCM85v0?e=KpFz1b
https://ctipub-my.sharepoint.com/:w:/g/personal/elena_apostol_upb_ro/IQAIHgR8q9-JSqZ_-jAPqc_TAQQfMc5-5j9myCUQOCM85v0?e=KpFz1b
https://ctipub-my.sharepoint.com/:w:/g/personal/elena_apostol_upb_ro/IQAIHgR8q9-JSqZ_-jAPqc_TAQQfMc5-5j9myCUQOCM85v0?e=KpFz1b
https://ctipub-my.sharepoint.com/:w:/g/personal/elena_apostol_upb_ro/IQAIHgR8q9-JSqZ_-jAPqc_TAQQfMc5-5j9myCUQOCM85v0?e=KpFz1b


Planning: Seminars / workshops,
thesis coordination

• Online seminars / workshops

• Hackathon in year 2 or 3

• Master thesis co-supervision with Universidad Internacional de 
Valencia
• Thesis topic: Data Integration Framework for Multidisciplinary Research 

• Design a framework to integrate heterogeneous datasets (observational and theoretical) 
into a unified structure



Thank you!

Google Scholar

Scopus

Web of Science

LinkedIn

Mailing list: fuse-wg3@googlegroups.com

FuSe-WG3 One Drive

https://scholar.google.com/citations?user=XUZcjpEAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55365937600
https://www.webofscience.com/wos/author/record/AAG-9392-2021
https://www.linkedin.com/in/elena-simona-apostol-dr-habil-a710864b/
mailto:fuse-wg3@googlegroups.com
mailto:fuse-wg3@googlegroups.com
mailto:fuse-wg3@googlegroups.com
https://ctipub-my.sharepoint.com/:f:/g/personal/elena_apostol_upb_ro/IgCKx-LDOMS9RKoRJEg54o9uAVxmZO7_8K0oXcFq3KT4mqg?e=n5Klby
https://ctipub-my.sharepoint.com/:f:/g/personal/elena_apostol_upb_ro/IgCKx-LDOMS9RKoRJEg54o9uAVxmZO7_8K0oXcFq3KT4mqg?e=n5Klby
https://ctipub-my.sharepoint.com/:f:/g/personal/elena_apostol_upb_ro/IgCKx-LDOMS9RKoRJEg54o9uAVxmZO7_8K0oXcFq3KT4mqg?e=n5Klby
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