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Digital transformation has fundamentally 
changed how  is 
managed, accessed, and shared.

archival knowledge

Contemporary archival management 
faces unprecedented challenges due to 
exponential growth of digital records and 
complex data formats.

The Challenge
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Financial
Limited budgets for standards and training

Technical
Diverse formats, legacy system integration

Cognitive
Complex terminology across languages

Academic & professional
Restricted access to practices and  innovative research

Sociocultural
Varying interpretations of principles

Explore User Needs



Project 
Objectives 1 Develop Advanced Conversational AI

2 Fast and Accurate Search

3 Contextual Responses

4 Open Archival Knowledge
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Data Visualization

Role in Ask_ArchiLab

Advanced visualization techniques make complex archival 
data accessible and understandable, revealing patterns 
and relationships that enhance user insights.

Key Technologies

Knowledge Graphs Interactive Dashboards Relationship Mapping Timeline Views

Network Visualization

×

Machine Learning

Role in Ask_ArchiLab

Machine Learning powers the intelligent retrieval and 
pattern recognition capabilities, enabling the system to 
understand context and deliver relevant archival 
information.

Key Technologies

Embeddings Vector Search Semantic Similarity BM25 Dense Retrieval

×

Generative AI

Role in Ask_ArchiLab

Generative AI enables natural conversational interactions 
and intelligent synthesis of archival knowledge, creating 
contextually relevant responses

Key Technologies

RAG GraphRAG LLM Multi-Vector RAG Context Injection

×

Natural Language Processing

Role in Ask_ArchiLab

NLP enables the system to understand user queries in 
natural language, process multilingual content, and 
extract meaning from archival texts.

Key Technologies

Tokenization POS Tagging Named Entity Recognition Query Reformulation

Multilingual Processing

×

Knowledge Representation & Engineering

Role in Ask_ArchiLab

Knowledge representation forms the foundation of our 
intelligent archival assistant, enabling

structured and semantic understanding of archival data.

Key Technologies

RDF Triples SPARQL Ontologies Linked Data TripleStore

×

Computational Archival Science

Role in Ask_ArchiLab

CAS automates the collection and processing of archival 
data. It helps transform raw archival resources into 
structured, usable knowledge at scale while maintaining 
archival standards.

Key Technologies

Data Mining Knowledge Graphs Metadata Standards LLM Integration

Web Scraping Embeddings

×
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03 — Technical Design

System 
Architecture

Data Collection

Restricted access 
datasets 
(standards, 
reports, courses) 
and unrestricted 
datasets 
(dictionaries, 
terminology, open 
portals) → flows 
into 
DataWarehouse

Data Processing

Sequential 
pipeline: ingestion, 
cleaning, 
transformation, 
standardization, 
enrichment, 
filtering, quality 
assurance, and 
labeling

Core System 

(AskArchiLab)

User query processing 
through embedding model

Triplestore for RDF 
representation + Vector 
database for knowledge 
storage

Retrieval system finding 
top k similar documents

Dual-path architecture: 
direct LLM answering + 
context-enhanced 
responses

End Users

Web-based user 
interface for query 
submission and 
response retrieval. 
Users (Professors, 
archivists, researchers, 
and students) can 
interact with the 
system, ask questions, 
and receive 
contextualized answers
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Implementation
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04 — IMPLEMENTATION

Practical 
Workflow

User Interaction

1

Query Preprocessing

2

Hybrid Retrieval

3

Response Delivery

6

Post-Processing

5

LLM Processing

4

Six-layer modular 
architecture for seamless 
query processing
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Preliminary 
Results

Case 1: ICA

✓ Coherent responses ✓ Source verification

✓ High relevance
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05 — VALIDATION

Preliminary 
Results

Case 2: PIAF

90%+ Coverage Source traceability

Structured dataset
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05 — VALIDATION

Ongoing Evaluation Process
Technical Testing Approach (Jan-March 2026)

End User Testing

Benchmarks

RAGAS Framework



Phase 2

Heterogeneous Data
2

Phase 1

Initial Agent
Video Demo here

1

Phase 3
Multi-Agent System

3

Phase 4
Extended Use Cases

4

Multi-Agent System

Our Multi-Agent approach will

Augment prompting capabilities: 

Augment retrieval capabilities: 

Augment reliability, traceability, explainability, and guidance: 

 An intelligent agent will be responsible for reformulating, enriching, 
contextualizing, and optimizing user prompts.


 An intelligent agent—or a coordinated set of agents—will handle this 
complex task by leveraging multilingual processing and 
complementary retrieval strategies.


 An intelligent agent will gather user feedback and maintain a 
structured prompt library to support consistent, transparent, and well-
guided interactions.

×
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Roadmap & 
Next Steps

https://youtu.be/NNoAd_HMDRM
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Conclusion

Ask_ArchiLab • IEEE Big Data 2025 CAS : 9th December 2025

Latest advances in Generative AI combined with Knowledge 
Engineering have made innovation possible to face unprecedented 
challenges in contemporary archival practices.



This work introduces an innovative approach combining Advanced RAG and knowledge graphs 
techniques to maximize context and retrieve precise information

07 — CONCLUSION
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