
Starrydata web system

Starrydata: a plot mining web system for literature data

https://www.starrydata2.org
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Plot mining from published papers on materials science                                                   

Example data: Thermoelectric properties 

Our goals
1. Make every published data accessible
2. Make research efficient by data science

Yukari Katsura1,2, Masaya Kumagai3,4, Mitsunori Kaneshige5, Yuki Ando2,3, Sakiko Gunji1,2, Yoji Imai2,3, Takushi Kodani1,2, Riku Sato1,2, Kaoru Kimura1, Koji Tsuda1,2,3

Graduate School of Frontier Sciences, the University of Tokyo1, NIMS-MI2I 2, RIKEN-AIP 3, SAKURA Internet Inc.4, X-Ability Co.,Ltd.5

Starrydata
web system

Research 
projects

Managers

Salary

DOI & data

�Check data

Cloud sourcing 
web systems

(Task-type job)

	
Paym

ent

�
DO

I &
 d

at
a

�
DO

I

Data 
collectors�

Approval

Cloud
workers

�
Paym

ent

�
DOI

Research funds

Donations 
from industries

Budget

Budget

�DOI

External 
web systems

Users

Da
ta

 fi
le DOI &

data

Users

Com
m

and

Data

API

DOI list

Browse

Users

Command

Automatic
scripts

Data

Data

Papers
DOI
Figures
Samples

�Read

CrossRef

DO
I Bibliographic

information
(Title, authors etc.)

Data
Information
Money

GUI

Br
ow

se

Data for research

Average paper
6 samples, 7 target figures, 20 curves
1 hour for an experienced data collector
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Our approach
1. Develop an efficient web system for data collection
2. Design an economic system (community) for data collection
3. Share the data freely for worldwide researchers 

We developed this reference-manager-like web system to share numerical data extracted from plot images written in JavaScript and Python,
by using Django, MongoDB, VEGA.js and WebPlotDigitizer (https://automeris.io/WebPlotDigitizer). 

Thermoelectric materials are the materials that interconvert temperature difference and electricity. The efficiency 
increases with increasing ZT=S2σT/κ (or increasing power factor PF=S2σ), where S is Seebeck coefficient [V/K], σ is 
electrical conductivity [Ω-1m-1], and κ is thermal conductivity [Wm-1K-1] (T is temperature [K]). Even though all these 
thermoelectric properties have strong material dependence and strong sample difference, these properties were not 
directly comparable for researchers, because each data was stored in different plot images in different papers.  

1. Data increase rate 2. Scatter plot of the recorded samples (1 point / 100 K)

3. Material family dependence of thermoelectric properties 4. Prediction by machine learning
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