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● What we want to accomplish
○ Text enrichment:

■ Identify facilities (e.g., observatories, 
instruments)

■ Connect to Unified Astronomy 
Thesaurus (UAT) terms

(2021 - 2026)

Senior review 2020

○ Personalized recommendations
○ Disambiguate authors (e.g., Is this your 

paper?)
○ UI suggestions (e.g., Did you mean this?)
○ Understand Citation Context
○ ...



Language Model

4



Language Model

5

● Guess the masked word

○ The [MASK] medium is the gas 
and dust between stars

○ The primary medium is the gas 
and dust between stars



Language Model
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● Guess the masked word

○ A solar twin is a star with [MASK] 
parameters and chemical 
composition very similar to our 
Sun.

○ A solar twin is a star with orbital 
parameters and chemical 
composition very similar to our 
Sun.
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● Guess the masked word

○ Stars are made mostly of [MASK].

○ Stars are made mostly of gold.
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astro



2 x NVIDIA V100 GPUs

Training astroBERT
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Dataset
      395,499  papers
  121,207,934  sentences
2,977,635,680  words

astro



Testing astroBERT
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astro

● Guess the masked word

○ The [MASK] medium is the gas 
and dust between stars

○ The interstellar medium is the 
gas and dust between stars

primary



Testing astroBERT
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● Guess the masked word

○ A solar twin is a star with 
[MASK] parameters and 
chemical composition very 
similar to our Sun.

○ A solar twin is a star with 
atmospheric parameters and 
chemical composition very 
similar to our Sun.

orbital



Testing astroBERT
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● Guess the masked word

○ Stars are made mostly of [MASK].

○ Stars are made mostly of stars.astro

gold



astroBERT & Named Entity Recognition (NER)
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NER Dataset
44,000 acknowledgements 

(string matched organizations)

BERT

astroBERT

F-1 score

0.86

0.89



New NER dataset
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+280 tagged 
acknowledgements 
and counting...

+260 tagged full text 
fragments and 
counting...



New NER dataset
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+280 tagged 
acknowledgements 
and counting...

+260 tagged full text 
fragments and 
counting...



Summary

● Work completed
○ First prototype of astroBERT
○ First semi-automatic NER dataset 
○ First NER test searching for 

organizations in acknowledgements
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astro
● Work ahead

○ Create high-quality astronomical 
NER dataset (ack+full text fragments)

○ Automatic detection of facilities (observatories, instruments…)
○ Assign Unified Astronomy Thesaurus terms to papers


