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Motivation
Unstructured 

Scientific Literature
Process Schema Knowledge GraphSchema-guided  Knowledge Extraction

Scientific Knowledge is often 
buried in text, tables, and figures

Schema defines what properties 
to capture and how to organize it

Schema-guided extraction converts papers 
into structured, and interoperable data

The result is AI-ready 
knowledge graph for 

querying, comparison, 
and reuse

LLMs4SchemaDiscovery
Human-in-the-Loop Workflow for Scientific Schema Mining and Ontology Grounding with Large Language Models

• LLMs4SchemaDiscovery introduces a 3-stage human-
in-the-loop workflow for scientific schema mining.

• It generates an initial schema, refine it with curated 
collection of scientific literature and expert feedback, 
and outputs a process schema.

• SCHEMA-MINERPRO extends this workflow with 
agentic ontology grounding, for example grounding 
physical properties with QUDT ontology.
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SciKGExtract
An Agentic AI Workflow for Structured Information Extraction from Scientific Literature

GitHub Repository

Scan for code

• Uses the process schema to 
guide structured extraction from 
scientific articles.

• Normalizes entities using 
external data sources like 
PubChem and validates schema-
compliant extractions.

• Applies iterative refinement 
through single judge, multi-judge 
or debate-based feedbacks.

• Integrate accepted extractions 
into ORKG/knowledge-graph 
ready representations.

Use Case: ALD/ALE
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The workflows are demonstrated on 
ALD/ALE literature to extract structured 
and reusable process knowledge, 
including precursors, co-reactants, 
reactor conditions, process 
parameters, and material properties.

ALD/ALE experimental and simulation 
schema extracted using SCHEMA-

MINER.
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Adopted from: M.F.J. Vos, A.J.M. Mackus, W.M.M. Kessels. Atomic Layer Deposition Process 
Development – 10 steps to successfully develop, optimize and characterize ALD recipes. 2019, 3. 
AtomicLimits. 
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