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Automatisation of Scientific Workflows
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Name des Vortragenden, Institut, Datum

Hypothesis generation, planning and evaluation of experiments, literature screening, …



Automated Scientific Discovery 
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Kitano, H. (2016). Artificial Intelligence to Win the Nobel Prize and Beyond: Creating the Engine for Scientific Discovery. In AI Magazine 

(Vol. 37, Issue 1, pp. 39–49). Wiley. https://doi.org/10.1609/aimag.v37i1.2642
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From search to discovery

DLR.de  •  Chart 4
> Lecture > Author  •  Document > Date

Discovery: Find something new and unexpectedClassic Search: Seeking to fulfil a specific information need



Graphs as a natural representation of a modifyable search
space

Graph traversal (browsing)

DLR.de  •  Chart 5
> Lecture > Author  •  Document > Date

Knowledge artifiacts, e.g. publications

Concept and 

relation

extraction



Graphs as a natural representation of a modifyable search
space

Link prediction

DLR.de  •  Chart 6
> Lecture > Author  •  Document > Date

Knowledge artifiacts, e.g. publications

Concept and 

relation

extraction



Literature-Based Discovery (LBD) for Hypothesis 
Generation
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Literature-Based Discovery (LBD) for Hypothesis 
Generation
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Literature-Based Discovery (LBD) for Hypothesis 
Generation
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Implicit knowledge: Fish oil has an effect on Raynauld‘ desease

?

DiGiacomo RA, Kremer JM, Shah DM. Fish-oil dietary supplementation in patients with Raynaud's
phenomenon: a double-blind, controlled, prospective study. Am J Med. 1989 Feb;86(2):158-64. doi: 
10.1016/0002-9343(89)90261-1. PMID: 2536517.
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Literature-Based Discovery (LBD) for Hypothesis 
Generation
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Open Discovery Closed Discovery



Retrieval-Augmented Generation (RAG)

Query

Hallucination?

GPT-Model
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Retrieval Augmented Generation (RAG) with 
Knowledge Graphs
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Answer

Vector Search

Embedding

GPT-ModelAdd Knowledge 

Graph context
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Documents

Graphs allow to broaden the context combining retrieval and traversal.

Relevant to query

Additional context



Dataset
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https://scholkg.kmi.open.ac.uk/

https://scholkg.kmi.open.ac.uk/


Hypothesis Generation Using Large Language Models
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Name of lecturer, institute, date

You are given a set of information from a graph that describes the relationship between 

concepts extracted from the computer science domain including their predicates 

connecting these. You analyze these logically through reasoning. 

Subgraph:

emoji_embeddings --usesMaterial--> short_description.

sentiment_analysis --usesMethod--> emoji_embeddings.

Carefully read the subgraph and summarize scientific insights in several bullet points. 

Then be creative and propose new research ideas. Think step by step.

emoji embeddingsshort description sentiment analysis

Prompt generation

Context

Verbalised graph structure

Task

Gradio (nee.st)

https://lbd.nee.st/


Literature-Based Discovery (LBD) – Closed Discovery
Convert the graph to text and create hypothesis
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Conclusion and Outlook

▪ Generative AI can facilitate scientific knowledge discovery by .

▪ Combining RAG and graph exploration allows for „guided hallucination“.

▪ How to teach LLMs about graph structure?

▪ Graphs are much richer of information than just connections.

▪ Pure verbalization of subgraphs just a start.

▪ Combination of graph algorithms and prompt engineering.
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