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Self 
Introduction

Sae Dieb, PhD.

ディーブ　冴

• 12. 2015: PhD in Information Science and 
Technology, Hokkaido University, Japan

• 10. 2011 ~ 3. 2012: Research assistant, Graduate 
School of Information Science and Technology, 
Hokkaido University, Japan

• 2.2014 Visiting researcher: Department of 
Physics, University of Southampton, U.K.

• 2. 2016 ~ 6.2018: Postdoctoral 
researcher-machine learning for inverse materials 
design, Graduate School of Frontier Sciences, The 
University of Tokyo, Japan

• 8. 2017 ~ 3.2019: Visiting researcher: RIKEN, 
Center for Advanced Intelligence Project, Japan

• 7. 2018 ~ present: Scientific Researcher 
(Materials Informatics), National Institute for 
Materials Science, Japan



National 
Institute for 
Materials 
Sceince, Japan
• Located in Tsukuba science city, 50 KM north 

east of central Tokyo

• 30% of Japan’s national research institute are 
in Tsukuba Science City

• Established in 1956, Budget 216 million US$)                   

✔ Staff 1,582 (half research positions)

✔ 3 campuses in Tsukuba

• MaDIS:Research & Services Division of  
Materials Data and Integrated System

✔ Established in 2017 to focus on materials 
data and integration, and launched DPFC 
for services.

Researchers by field



Visual Research 
Topic Map for 
SAMURAI 
Catalogue



Collaborators

Mikiko 
Tanifuji Masashi Ishii Kosuke Tanabe Kou Amano Daitetsu Sato



Motivation

NIMS digital library

Publications

Syncronizing 



Motivation

• Maximizing the information absorbance and 
intuitively capturing the research 
characteristics of each materials science 
researcher.

• Connecting researchers with similar topics 
aiming to find potential collaborators.



Method: overview



Data collection

• 1058 SAMURAI researchers
• 8269 published articles (XML format)
• Using the DOI
• Extraction of 

• Title of the paper
• Keywords" section
• Abstract of the paper



Data preprocessing

⬛ tokenization

⬛ Noise reduction:
⬛ Removing numeric values, punctuation marks (for 

example, \23.5", \!", \?").
⬛ Filtering general English language stop-words such as 

\but", \an", \he". 
⬛ Physical units such as \m" (meter) for length 

measurement, and \K" (Kelvin)



Domain knowledge resources

• General English language-based tokenization 
schema might have a low matching ratio for 
domain-specific knowledge

• Extraction of chemical compounds
• Chemistry-aware tokenization
• Employed a regular expression tool to recognize 

chemical formula

• Extraction of measurement related terms
• Japanese dictionary of physics and chemistry

• X-ray diffraction microscopy and Maxam-Gilbert method.
• Simulation category such as the Monte Carlo method.



Extracted terms

Terms extracted for word cloud visualization and topic map creation including 
domain knowledge terms. Publications are the sum of all retrieved publications 
for each author.



Most frequent domain knowledge 
terms

Top domain knowledge terms extracted for word cloud visualization and topic 
map creation.



Researcher output representation

• Five sets of (term, frequency) were created and 
normalized based on the length of the extracted 
sections for each researcher as follows:

• Ttf Title terms extracted from all publications.
• Ktf Keywords terms extracted from all publications.
• Atf Abstract terms extracted from all publications.
• Mtf Material formulas extracted from all three sections 

of all research publications.
• MEtf Measurement related terms extracted from all 

three sections of all research publications.
• Each researcher output is then represented with the 

following equation:
• Rtf = Tw * Ttf ∪ Kw *  Ktf ∪ Aw * Atf ∪ Mw * Mtf ∪  MEw * Metf

• Where Tw, Kw, …. Are assigned weights for each section



Visualization

Kazuhiro Hono, Research Center for Magnetic and Spintronic Materials.
Yuya Sakuraba, Research Center for Magnetic and Spintronic Materials
Hideki Yoshikawa, Research Center for Advanced Measurement and 
Characterization.



Topic map construction

•  



Effect of authors order
• Researcher position in the author list can affect his 

interest topics (first author, PI, corresponding author).

Word cloud visualization for the researcher Yuya Sakuraba topics as extracted 
from publications where he is either the  first or the corresponding author.

First or corresponding author Total publications



Effect of domain knowledge resources

A researcher affiliated with both the Electric and Electronic Materials Field, Nano 
Electronics Device Materials Group, Research Center for Functional Materials,
and the Quantum Beam Field, Synchrotron X-ray Group, Research Center for 
Advanced Measurement and Characterization.



Researcher correlation analysis

Validation: 
Researchers who belong to the same center are expected to have a stronger 
correlation with each other and a weaker correlation with researchers in different 
centers.
Experimenting on 2 research centers 
Clustering researchers output who belong to different research centers:

K means
Agglomerative clustering



Researcher correlation analysis

Clustering results for researchers with two different affiliations in NIMS based on their 
word cloud.
Data points are projected on 2D using truncated singular value decomposition.



Researcher correlation analysis

Clustering evaluation metrics: internal and external for 2 groups of researchers in 
NIMS.

This work was published in Science and Technology of Advanced Materials: Methods 
https://www.tandfonline.com/doi/full/10.1080/27660400.2021.1899426

Davies-Bouldin Index:

Purity:

Adjusted Rand index:



Conclusion

• WE PRESENTED AN APPROACH TO CREATE A TOPIC MAP FOR THE 
MATERIALS SCIENCE RESEARCHERS USING  NATURAL LANGUAGE 
PROCESSING (NLP). 

• WE AIM TO MAXIMIZE INFORMATION ABSORBANCE AND FIND LINKS 
BETWEEN RESEARCHERS WITH SIMILAR TOPICS TO ENCOURAGE 
COLLABORATION 

• DOMAIN KNOWLEDGE RESOURCES WERE UTILIZED.



Future work

• Using of language models to detect topics

• conduct morphological analysis to improve tokenization 
efficiency.

• a weighting factor for each researcher based on his position in 
the author list.

• collect and analyze other types of resources such as research 
notes.

• interactive evaluation and adjustment system.



DICE

❖ DICE is a data platform for all experts offering 
quality data and applications for materials science.

❖ will be expanded to Japan-wide service in 
materials data-driven science

❖ https://dice.nims.go.jp/en/



DICE



Materials Data Bank Project 2017 – 2021:  DICE

Datasets – with AI for Informatics

Data Collections 
– from laboratories and IoT

Materials Data Platform for integration knowledge and informatics

Physical model of 
microstructure

Databases – by human for 
human

Selection of candidate 
materials

Importance of informatics is drastically increased in materials science !

for materials property data sets

Data Collections 
– from experimental facilities

High performance 
computer

Data integration 
core system

IndustryAcademia
Material informatics 

& big data

Data Analysis

Software 
& Tools

Data-Driven Science

Collaboration
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Publish

Publish & 
To be cited

Credit : Mikiko Tanifuji



DICE: Key Concepts

1. Quality of the data
▪ Identify who/what/when/how in the 

metadata
▪ Integrity of the data (hashes)

2. Accessibility
▪ URI / DOI / PID - based management
▪ Lab 🡪 RDM with DMP 🡪 MDR 🡪 

analysis
▪ MDR ⬄ other repos and databases

3. Usability of the data 
▪ Licensing (CC, CC-BY-NC, MIT, etc.)
▪ Machine-readability of datasets and 

its metadata

4. Safe environment
▪ Single-sign-on
▪ 10-year preservation of data 
▪ User policies (for depositors, 

downloaders)

5. Research aiding 
functionalities
▪ Vocabulary for TDM and 

materials informatics
▪ Data analysis environments
▪ API to connect platform services

PID: persistent identifier
RDM: research data management
DMP: data management plan

MDR: materials data 
repository
TDM: text & data mining
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Credit : Mikiko Tanifuji



https://mits.nims.go.jp/


https://mits.nims.go.jp/
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- from experimental facilities and IoT
- to data repository

Data collection,
conversion for

machine-readable,
high legibility

with 
informative items 

Analysis
& 

Simulation 
Databases

Publish 
data and papers 

to be cited

DICE: Lab data (closed) 

Credit : Mikiko Tanifuji
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The Materials Data Repository (MDR) is a repository to collect and host not only papers and 
presentations, but also materials data, providing them for use in further materials research 
and materials informatics. Users can discover publications and datasets using metadata 
tailored for materials or by a full-text search, and can view and download them.





M-DaC is a set of software tools that extract meta-information such as measurement 
conditions and specimen information from raw data generated by measurement 
instruments and it converts them into highly machine-readable XML files.



Thank you for 
listening

⬛ Comments or questions

       DIEB.Sae@nims.go.jp


