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About INIS

Founded 1970

Member States contribute
knowledge products in nuclear
science and technology

INIS Unit adds harvested
materials from publishers
Surpassed 5 million knowledge
products in 2025 (55t year of
operation)

~4.9 million unique users last year



Why Al?

» Automate repetitive information management workflows

» Budget pressures make efficiency and scalability essential

 Improve both the quantity and quality of repository content

* Enable enrichment, discoverability, and continuous quality improvement

Transforming repositories from passive archives into intelligent knowledge systems
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Metadata Extraction



Unstructured Data



Structured Metadata (JSON)



Ingested Record



Ingested Record



QA Checked Record
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Indexing (NADIA)
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Indexing (NADIA)




Increasing Quality
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QA Emails
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Enhancing Legacy Records
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Enhancing Legacy Records

Much of this project is procedural/non-Al but Al is used in these cases, when
procedural methods do not work:

» Identifying article matches from Crossref and other sources
* Transliterated Russian is converted to Cyrillic

* Translations are created for non-English abstracts

* To construct/convert formulas from Tex to MathML
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Improving Scope
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Improving Indexing & Retrieval
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Retrieval Augmented Generation (RAG) Indexing

1. Embedding

Pre-embedded
thesaurus
Semantic
vectors in 768
dimensions

\_

/ \_

Up to 30
candidate
terms

No thesaurus

constraint

2. LLM Proposal

/

4. Hybrid Retrieval

Semantic +
lexical search

Nearest semantic

distance — up to
200 terms
proposed

A

3. Normalization

Normalize

embed proposal,
title, abstract

\_

isotopes/elements

/

5. Final Selection

\

LLM selects best 30

Concepts, methods,
materials, geography

/




Result

* Marked improvement from NADIA

* Improved methodology, consistency

» Able to index lesser-known subjects

* Every choice explained

* Able to suggest thesaurus improvements

 Better than human indexing
* Not in production (2-5 cents per record)
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ORION Repository

A dynamic, Al-native scientific knowledge system

Transforming repositories from passive storage systems to
active knowledge intelligence platforms

+ Self-discovering « Agentic retrieval ecosystem

» Self-curating * Preservation-oriented

» Self-healing « Context-native RAG architecture
« Self-enriching * Human-supervised autonomy

+ Self-evolving « Continuously verified

+ Semantically aware * Federated and interoperable

« Living knowledge graph * Natively multi-lingual
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