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Motivation: Discovering implicit knowledge in publication databases
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Motivation: Discovering implicit knowledge in publication databases
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Implicit knowledge: Fish oil has an effect on Raynauld‘ desease

Swanson, Don R. "Fish Oil, Raynaud's Syndrome, and Undiscovered Public Knowledge." Perspectives in Biology and Medicine, vol. 30 no. 1, 1986, p. 7-18. Project MUSE, doi:10.1353/pbm.1986.0087.

http://doi.org/10.1353/pbm.1986.0087


Scientific knowledge graph extraction workflow

1) Detect important concepts in texts

2) Relation identification

3) Analysis and querying A
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Many language resources for biomedicine

and chemistry but only a few for other domains

• UMLS

• Lion LBD

• PubTator

• SciBERT (SciVocab)
• STEM-ECR

• SciERC



Towards open domain scientific knowledge graph extraction

• Goal: Enable complex search queries:

• Find data and code for a given paper?

• Expert finding?

• Trend detection and literature-based discovery.
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Concept Identification

Intelligent engine control could be one of the most important innovations 
in the development of future reusable engines, facilitating a safer and more 
economical engine operation. In this work, we investigate the closed-loop 
control of the LUMEN expander-bleed engine by combining machine learning
with a transient simulation environment. The controller can dynamically change 
the set-point of the engine between a chamber pressure of 40 bar to 80 bar by 
adjusting up to six flow control valves while maintaining several boundary 
conditions at any given time.

(1) Wikipedia as knowledge base
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(1) Wikipedia as knowledge base

Intelligent engine control could be one of the most important innovations 
in the development of future reusable engines, facilitating a safer and more 
economical engine operation. In this work, we investigate the closed-loop 
control of the LUMEN expander-bleed engine by combining machine learning
with a transient simulation environment. The controller can dynamically change 
the set-point of the engine between a chamber pressure of 40 bar to 80 bar by 
adjusting up to six flow control valves while maintaining several boundary 
conditions at any given time.

(2) Named Entity Recognition*

*https://spacy.io/
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Usage of Text-based QA Systems

Intelligent engine control could be one of the most important innovations 
in the development of future reusable engines, facilitating a safer and more 
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with a transient simulation environment. The controller can dynamically change 
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(1) Wikipedia als Wissensbasis

Intelligent engine control could be one of the most important innovations 
in the development of future reusable engines, facilitating a safer and more 
economical engine operation. In this work, we investigate the closed-loop 
control of the LUMEN expander-bleed engine by combining machine learning
with a transient simulation environment. The controller can dynamically change 
the set-point of the engine between a chamber pressure of 40 bar to 80 bar by 
adjusting up to six flow control valves while maintaining several boundary 
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(2) Named Entity Recognition

Intelligent engine control could be one of the most important innovations 
in the development of future reusable engines, facilitating a safer and more 
economical engine operation. In this work, we investigate the closed-loop 
control of the LUMEN expander-bleed engine by combining machine learning
with a transient simulation environment. The controller can dynamically change 
the set-point of the engine between a chamber pressure of 40 bar to 80 bar by 
adjusting up to six flow control valves while maintaining several boundary 
conditions at any given time.

(3) Usage of Text-based QA Systems*
What is the objective?  ;   What is machine learning used for?

QA

System
Intelligent Engine Control

Reusable Engines

*https://arxiv.org/pdf/2011.00057.pdf



QA for NER



Information Linking Example

Intelligent engine control could be one of the most important innovations 
in the development of future reusable engines, facilitating a safer and more 
economical engine operation. In this work, we investigate the closed-loop 
control of the LUMEN expander-bleed engine by combining machine learning
with a transient simulation environment. The controller can dynamically change 
the set-point of the engine between a chamber pressure of 40 bar to 80 bar by 
adjusting up to six flow control valves while maintaining several boundary 
conditions at any given time.

Intelligent Engine Control

Reusable Engines

Simulation Environment

Machine Learning

LUMEN

Flow Control Valves

Publication abstract GitHub Project READ.ME file

Simulink Model Based Control



Ongoing work: Neural methods for concept extraction and classification

• Use of SciBERT (Special BERT language model trained on scientific texts)
• Train model on annotatated STEM-ECR dataset

Annotations: Process, Method, Material, Data



Ongoing work: QA for Relation Extraction



Results: SciERC – QA 



Thank you!

tobias.hecking@dlr.de
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