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Introduction

• Ontologies as a means to make data FAIR

• Findable

• Accessible

• Interoperable

• Reusable

• Need for high quality ontologies
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The Materials Design Ontology (MDO)
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Method for extending ontologies

7 June 2021 A First Step towards Extending the Materials Design Ontology

Li, H., Armiento, R., Lambrix, P.: A method for extending ontologies with application to the materials science domain. Data Science Journal 2019.
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Extending the MDO

• Data

• Two journals in the field of materials design

• NPJ Computational Materials

• Computational Materials Science

• We use the 37 concepts of MDO as search phrases
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Name of journal Number of 

retrieved articles

Parts of articles 

to collect

NPJ Computational Materials 403 Title + Abstract

Computational Material Science 8,193 Title + Abstract

6 / 15



Extending the MDO - Data
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• After preprocessing:

• Number of distinct words: 21,548

• Number of all words: 808,862

Data

Preprocessing
• Set characters to lower case

• Removing punctuations

• Removing words of length one or two
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Extending the MDO – Data (cont.)

7 June 2021 A First Step towards Extending the Materials Design Ontology

• The distribution of word frequency after preprocessing

“based” “study” “electronic”

“properties” “structure” “model”

“method” “temperature” “molecular” 

“calculations” “density” “simulations”

“phase” “results” “surface”

“materials” “energy”
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Extending the MDO - Frequent phrases

• Frequent phrases: 

• Phrases occur at least min_support times

• min_support = minimum support threshold

• New defined threshold:

• max_support_word = maximum support threshold for words

• New ToPMine:

• ToPMine algorithm with adding max_support_word as well as the preprocessing step
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El-Kishky, A., Song, Y., Wang, C., Voss, C.R., Han, J.: Scalable topical phrase mining from text corpora. Proceedings of the VLDB Endowment 2014.
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Extending the MDO - Frequent phrases (cont.)

• Using of stemming in mining frequent phrases

• Removing redundant phrases

• Reducing the work of the domain expert
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molecular dynamics simulations

molecular dynamics simulation

molecular dynamic simulations

molecular dynamic simulation

molecular dynam simulstemming
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Extending the MDO - Frequent phrases (cont.)
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• Comparison of different settings to
the base setting (min_support=10,
max_support_word=8000)

Base setting
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Extending the MDO - Frequent phrases (cont.)

• Suggestion of 88 candidate concepts by the domain expert

• min_support = 30, max_support_word = 500

• Based on 81 out of 131 frequent phrases generated by the experiment
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Extending the MDO - Topics

• Each topic contains a set of phrases that do not have to be disjoint
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min_support 10, num_topic 10 min_support 10, num_topic 20



Extending the MDO – Topics (cont.)
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• Part of topic labelling based on domain expert validation of frequent phrases with
min_support 30 and max_support_word 500
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Conclusion

• We started our work on extending MDO using a phrased-based topic
model.

• We investigated the influence of different settings on the number of
frequent phrases that are generated.

• Future work

• Continuing to validate the results of the different variants and settings

• Implementing a system to facilitate phrase validation
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