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Key	for	the	next	MI:	Experimental	data	
from	thousands	of	past	papers
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• Search	engines	for	
all	researchers

• Data	source	for	
materials	informatics



Recovery	of	experimental
data	from	various	plots
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Tasks:
1.	Plot	digitization	from	images
2.	Sample	description	from	text
(chemical	composition	etc.)

Time-consuming	&	boring	for	researchers	→ Developed	a	new	web	system



Target	area	of	
our	experimental	database
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Large-scale	DB?
Fully-automatic	digitization
Text-mined	description

Non-selective

Analysis	of	
rough	trends

Intermediate	DB
Semi-automatic	digitization

Manual	description
Non-selective

Experimental	
materials	
informatics

Search	engine	for	
past	experimental	

samples

Our	target	!

Classical	DB
Manual	data	extraction
Manual	description

Selective

Directories	
for	reliable
references



Starrydata2	web	system:
Online	data-sharing	platform	for	literature	data
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URL:	http://starrydata2.org
Programming:	Masaya	Kumagai (RIKEN)
FREE	to	use

Other
Materlals
database?

Other
Materlals
database?

Other
Materlals
database?

Other
Materlals
database?

Other
Materlals
database?

Other
Materlals
database?

Catalyst	materials?
Magnetic	materials?
Battery	materials?
Strongly-correlated	systems?
Superconductors?
Dieletric materials?
….

Prototype	database:	“TEdbProject”
A	database	of	experimental	thermoelectric	properties

Database	selection	page



Starrydata2	web	system	:	
Index	page
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Input	multiple	DOIs
(Digital	Object	Identifier)

Search	for	papers

Addition	of	
selected	papers	
on	mylists

Link	for	plot-mined	data

Bibliographic	information:	
automatically	retrieved	from	DOI

List	of	all	papers	in	DB

Link	for	Publisher's	website	for	fulltext

Suggestive	filename	for	fulltext download

Create	original	
mylists

Mylists of	papers

Designed	as	a	tool	for	researchers	to	organize	information	about	published	papers

URL:	http://starrydata2.org
Programming:	Masaya	Kumagai (RIKEN)



Starrydata2:
Data-browsing	page
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①Click	"Data"

List	of	figures	with	datasets

List	of	samples	reported	in	the	paper

② Figure	
selector

③Sample
selector

④Digital	data	in	SI	unit

Convert
Unit

⑤Data	in	the	selected	figure

Browse	/	Add	/	Edit	data

Add	new	data

Bibliographic	information	of	original	paper

Automatic	unit	
conversion
e.g.	10	mW/(cm*K)
→	1	W/(m*K)



Plot-mining	procedure:
(1)Get	plot	images
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③Capture	plot	images	
by	Print	Screen /	FireShot /	PDF	reader	etc.

①Access	Publisher's	webpage ②Access	Fulltext PDF	

(Example	in	Google	Chrome)

④Copy	plot	image ⑤Go	to	bottom	of	Starrydata 2 ⑦Paste	the	plot	image

WebPlotDigitizer is	embedded

Ankit	Rohatgi

Align-axes
dialogue

Zoom	button



(2)Semi-automatic	plot	tracing	
by	WebPlotDigitizer

9

①Choose	plot	type ②Align	X-Y	Axes ③Click	4	points	on	axes ④Input	readings

⑤Select	tracing	regions
Box,	Pen,	Erase tools	are	available

⑥Select	color	and	Run
Select	algorithm	and	tune	parameters

↑Automatically	detected	points

←click

←click

←click

←click

⑦View	data	and	
copy	the	digitized	data

↑click

⑧Paste	the	digitized	data	to	Starrydata2→Save

Tracing	by	manual	clicking	is	also	possibleOptional

Ankit	Rohatgi



Recorded	samples	of
PbTe-type	thermoelectric	materials
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Circle	size	∝ ZT

Thermal	conductivity
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208	samples
with	data	at	300	K

Data	collection:	Takushi Kodani (Univ.	of	Tokyo)



Comparison	to	present	DB:
UCSB-MRL	datamining	chart
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PbTe-type:	7	datasets

M.W. Gaultois et al., Chemistry of Materials, 25 (2013) 2911.
http://www.mrl.ucsb.edu:8080/datamine/thermoelectric.jsp

A	popular	learning	dataset	
for	machine	learning	of	
experimental	TE	properties



Comparison	of	our	dataset	with
UCSB-MRL	datamining	chart
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Our	PbTe-type
dataset:
more	diverse!

Larger	datasets	will	contribute	present	MI	systems	by
・Reduction	of	overlearning
・Improvement	in	prediction	accuracy



Starrydata 2	web	system:	
Data	export	functions
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A	JSON	file	containing
all	datasets	in	the	mylist

DOI	list	to	share	the	mylist

Reference	list	to	write	papers

…
{'figureid':	14,	'paperid':	2,	'propertyid_x':	0,	
'propertyid_y':	1,	'sampleid':	17,	'x':	
1003.2921810699587,	'y':	-
7.749077490774911e-05},	{'figureid':	14,	
'paperid':	2,	'propertyid_x':	0,	'propertyid_y':	1,	
'sampleid':	18,	'x':	300.4115226337448,	'y':	-
0.00011881918819188195},	...],	
'sample':	[
{'composition':	'Ba24Ga0Ag0Ge100',	'paperid':	0,	
'sampleid':	0,	'samplename':	'x=0,y=0'},	
{'composition':	'Ba24Ga4Ag0Ge96',	'paperid':	0,	
'sampleid':	1,	'samplename':	'x=4,y=0'},
…

clathrate.json
149	papers	/	623	figures	/	890	samples
73281	data	points
File	size:	10	MB	/	Download	time:	~3	min



rawdata (all	numeric)Reading	Starrydata2	
data	on	Python
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paper

figure

sample

property

clathrate.json (10	MB)



Possible	
collaborations
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Donation	from	industries
Datasets	of	interest	can	be	requested

Donation

To	use	the	electronic	journal	systems,	
the	project	has	to	be	non-commercial.	

Univ.	of	Tokyo
Project	manager	(Our	team	+	α)

Student	
workers

Research	
assistants

RIKEN

NIMS

New	data	is	added	to	Starrydata2	(public	to	everyone)

Current	project	(TEdb):

Data Data

Payment

For	greater	database	projects:

Research	
assistants

Data

Research	budgets
MEXT,	JST	etc.

〜¥1,000/paper

Collaborators	
from	industries

Papers

Data



Summary

Starrydata2	web	system	(FREE)
・For	efficient	collection	and	sharing	of	data	from	plot	images	on	literature
・Includes	data	export	system	for	materials	informatics

Prototype	database:	TEdbProject (FREE)
・Sample-based	database	of	experimental	thermoelectric	properties

・200〜500	samples	per	material	family	(Largest	experiental dataset)	

URL:	http://starrydata2.org
for	first	use:	http://starrydata2.org/signup
Manual	page:	https://sites.google.com/site/yukarisearch/starrydata

E-mail:	katsura@phys.mm.t.u-tokyo.ac.jp
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