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) What is CODH?

l' http://codh.rois.ac.jp/

 April 1, 2016: Established as a pre-center.
 April 1, 2017: Officially launched (I hope).

* ROIS > Join Support-Center for Data Science
Research > CODH

1. Humanities research based on the
technology of informatics and statistics.

2. Informatics and statistics research using
humanities data.



Data Science Research Centers
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Sloan Digital Sky Survey

 The Sloan Digital Sky
Survey has created the
most detailed three-
dimensional maps of
the Universe ever made,
with deep multi-color

A coowoRoms  em Images of one third of

sB —— | the sky, and spectra for

= more than three million

astronomical objects.

http://www.sdss.org/



Citizen Science at Galaxy Zoo

Few have witnessed what you're about to see

https://www.galaxyzoo.org/

« |t all started back in July 2007,

with a data set made up of a
million galaxies imaged by the
Sloan Digital Sky Survey, who still
provide some of the images in the
Site today.

With so many galaxies, we'd
assumed it would take years for
visitors to the site to work
through them all, but within 24
hours of launch we were stunned
to be receiving almost 70,000
classifications an hour.

In the end, more than 50 million
classifications were received by
the project during its first year,
contributed by more than
150,000 people.



Data-Driven Science

4 Data
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HathiTrust Digital Library

e Good example of data-
driven humanities.

« 5,199,106,500 pages
(as of Jan.22, 2017)

A database where you
can ask many
Interesting questions.

=rweremn © QuUantitative evidences
https://www.hathitrust.org/ can be Obta|ned.

2017/01/23 1st CODH Seminar 8



Digital Silk Road and
Digital Humanities

http://dsr.nii.ac.jp/

2017/01/23 1st CODH Seminar



Digital Silk Road
http://dsr.nii.ac.jp/

e Started in 2001.

e Digital Humanities:
Collaborative work

among informatics +
- humanities scholars.
« Databases and digital
resources are publicly

m accessible on the Web.

2017/01/23 1st CODH Seminar 10
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Digital Archive of Toyo
Bunko Rare Books

http://dsr.nii.ac.jp/toyobunko/

245 books (72,591 pages) were
digitized and released.

* Relevant books in the academic
community of Silk Road were
selected.

 Caption and table of contents
were manually typed.

o Full text is obtained by OCR
(without correcting errors).

1st CODH Seminar 11



Variety and Heterogeneity of
Data

Text

. die slere sizh win eine in dee niedngers 300 @ tele
Flatkiores cingepsbts Bank darstollt (sof der Skizs
sehraffiort) und die Mitio cffen WEt. Vor disser groln
Unterstufo lingt dor Rist mines michtigen Seckels, im
welchem sin tiefes Lock sieh msigh: hier hat alsa wohl
eine groge Seatos oder eine Fahne gestanden. 12 m
nach inmen my vom S.-Hard der Plattform des Haxpt-
bages, 500 m von dea Selbesmmeoern und T m ver der
Hikckssacer, erhobi sbel sine niedrige, 3 m ins Geviery
betragends Stufe, suf deren Mitte ein jelal semiirier
2 m groler, viereckiger Sockel stebit: um dissea Sockel
wehil eis Gung berums, vorne und an des Seiten je 1.50m
breit, binbem aber nur 90 com brat Dieser Umgag
isd nach aulen vea einer Maoer vmgeben, welche durch
awilf kleine Bfulen in kleine Abbeile gedeilt ist, vom
denen dir mittlese der Froatssive den Eingung bildet.
Acf der Hickseite isk diea nos wwei Eek- amd ewei
Mittelsdubehon hesichende Systers sehr momlel. Vor
den pechs [nterkolumeien der Soitem wnd dem wwel
Interknlemnisn neben dem Eisgung sind jo noch Sockel
fir Siatven erhelien: auch manckselei doleoratives Bai-

Gazetteer

Abdib-langar, habit., 14. B. 5. Achchik-bulak (of Turfin), spring, 28. B. 4.
Abiid (of Ak-su), market-town, 12. A. 3, Achehik-bulak (of Yai-ditbe], , SPring, +.C. 4.
Abdid (of Kam-yulghun), vill,, 12. B. 1. Aghehik-daryvd, river, 21. A. 2,
Abad (of Karghalik), vill., 5. C. 4. At]:thlk-hnﬁu. pas==, 8. B. 3.
Abad (of Kashgar), vill, 5. A. 2. Achehik-jilga (of Duwa), valley, 9. B. 3.
Abdd (of Turfin), vill, 25. C. 3. | Achchik-jilga (of Kara.tash), \n]]u 2.D.3
Abad (of Yéarkand), vill,, 5.C. 2. Achehik l]"a (of Khotan), valler, . C. 3.
Abal-jilzn, valley, 12. B. 2. J'u:ht.ltlk-Jl[gn (of Bampula), va]]r\ 14. A. 3.
Abdal, will,. 30, B, 2, Achehik-jilgn (of Tawak-kél), loe., 14, A. 1
Abdalkash-mazir, shirioe, 14. C. 3. Achchik-kil, lake, 15, I3, 1.
Abdul-ghafir-langar, lee., 10. C. 1. Ach{:h:'k-liuduk (of Kapa), well, 23.A. 1.
Abdul-rahmin-jilga, valley, #. A. 4. Achehik-kuduk {of Kuruk-tagh), well, 28,
Abshak-bil, Pass, 2. B.1. C.4
Ach-tagh, hill and vill., 7. C. 2. Achehik-kuduk (of Maril-bashi), well, 5,
Acha-dong (of Chizgghin), hll, 19, C. 3. D. 2.
Acha-dong (of Yarkand R.), lee., 7. D. 4. Agphehik-otan, loe, 7.0, 2,
Acha-kuduk, loe., 7. D. 4. Achehik-sa, loe., 31. A. 4.
Acha-shipang, loe,, 22,10, 4. Achehik-tigemen, loe, 5 D, 2,

¥ Achak-aghzi, loc., 5. A, 4. Achi-tazh, hill, 2. B, 1.
Achal (of Ak-sa), will, 12, A, 3. Achik-azhzi, loe., 9. . 3.

1904(Le Coq, 1913, Tafel. 70, 1} Achal (on Charchak R.), loe., 21.C. 2, Achma (of Hanguva), will,, 14. 4. 2

2017/01/23 1st CODH Seminar 12
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Stein Map (Sik Road)
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e Stein’s map “Innermost Asia” was registered and
displayed on Google Earth satellite images.

2017/01/23 1st CODH Seminar 13
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Error Distribution in Turfan
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Error Distribution in Turfan Basin / White: Innermost Asia / Black: Serindia

 Some ruins were reported by 20t expeditions, but are
missing In recent survey reports.
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Stein’s map and satellite images for the
same area. Each source reports different
ruins due to different conceptualization.
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Linking Entities Across Sources

Textual criticism Textual criticism

Textual source A P, Textual source B

Place name S € = = = = => p|ace name T

/ Geographic \

And Visual
Relationship

Place name U €3 Place name V

Non-textual Source C, D, E...

\_ Digital criticism -

2017/01/23 1st CODH Seminar 17



Japanese Literature and
Open Data

http://codh.rois.ac.jp/

2017/01/23 1st CODH Seminar



CODH / NIl / NIJL Collaboration

NIJL-NW Project
Digitize 300,000 pre-
modern Japanese books
and make them open to
promote international
collaboration.

NIl and ISM In ROIS are NIJL in NIHU plays the
Involved In the center. central role.
Solve issues in Japanese literature through collaboration
between informatics and humanities.

2017/01/23 1st CODH Seminar 19

CODH

Promote data-driven
research for humanities
with infrastructure for

open data and science.




Released on November 10, 2016

Open Data for Scholars
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Pre-Modern Japanese Text Dataset (from NIJL)



Released on November 17, 2016

Open Data for Machines
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PMJT Dataset (from NIJL) PMJT Character Shape Dataset
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Released on November 24, 2016

Open Data for Cltlzens
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1. Pre-Modern Japanese
Text (PMJT) Dataset

http://codh.rois.ac.jp/pmjt/

1111111111



Pre-Modern Japanese Text (PMJT)
Dataset

* November 2016 “Pre-Modern Japanese Text
Dataset” (700 items) released from CODH.

e |n addition to image files, bibliographic
metadata and tags given by experts are also
Included.

e Transcribed text is added to a limited
number of books.

e License Is CC BY-SA 4.0.



Data Distribution

| *llIF (International Image
f nteroperability
-ramework) = protocol
for images based on an
International activity.

 Developed new IlIF
viewer for multi-
T resolution browsing as
open source.

v or D [Lamcs i i Mt . Shassmn Oegration: o |fsrmabd g s bpvloms.

[[IF Curation Viewer
Core contributor: Jun HOMMA

2017/01/23 1st CODH Seminar 25



Data ldentifiers

e Scholarly information becomes the network
of knowledge connected by global identifiers.

 DOI (Digital Object Identifier) : the basic
Identifier for research publications and data.

* NIJL : Planned to assign DOI for each book
using the ID derived from their databases.

e CODH : Planned to assign DOI to derivative
works from NIJL datasets and other datasets.

2017/01/23 1st CODH Seminar 26



2. PMJT Character Shape

Dataset
http://codh.rois.ac.jp/char-shape/

1111111111



PMJT Character Shape Dataset

ﬂ@@%ﬂv J‘i‘z
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Training Data for People

ﬂ@%ﬂﬁ%‘?ﬂwﬁ)‘})‘]@ » Check the variation of

e character shape by
?. '/ By, Vﬂ their eyes.

7/@1}}{ 9‘1& 7z * Can be incorporated

" 2 s Into educational apps.
%yﬁﬁ%%ﬂ?ﬁ; * \irtuous cycle: more

people can read the
characters, more
people can use the
dataset.

(' )

2017/01/23 1st CODH Seminar 29



Training Data for Machines
e Training data for machine

292 learning research.

3,147

2,908 * A sample program using
2,398 deep learning library

2,193 Keras.

. » Coordinate information
s may be useful for analysis

15 beyond characters.

1,463 e Mother characters is left
1521 types 86,176 for future work.

characters

2017/01/23 1st CODH Seminar 30



Deep Access and Scriptome
Analysis
» Deep access : access to images should be
enhanced with access to content.

* OCR : good for printed text, but pre-modern
Japanese text has only limited success.

e Many approaches : deep access Is not only
about OCR but image analysis for search.

* Scriptome analysis : the whole written text
analysis Is comparable to genome analysis.



History of Genome Analysis

1953 DNA double helix model was proposed.
1980s decade 100 years for the whole genome sequencing?

About 1987  Japanese scientist proposed the automated
analysis for speed-up the sequencing.

About 2003 Human genome sequencing was completed
after spending 13 years and 3 billion dollars.

2016 Human genome can be sequenced around
1000 to 10000 dollars and the price is still
going down.

2017/01/23 1st CODH Seminar 32



3. Edo Cooking Recipe

Dataset
http://codh.rois.ac.jp/edo-cooking/

1111111111



Edo Cooking Recipe Dataset

S S i A

Digitize cooking recipe books.
Transcribe old Japanese characters.
Translate them into modern Japanese.

. Adapt translation into a recipe.

Release the recipe at Cookpad.
Share experiences at “Tsukurepo.”

Collaborated with AMANE LLC.



2. Transcription

TEME IR IRAREE,
;;) L2 % z |5 & [ !
p-_z-l'i'll_hlid, ,
Bl S A5 g d74 I %
RAAIR S Ak
E?ﬂ AN 3k 9, 3
AR RIS B
=1 1B AV |l T4
¥ 1™ }}‘. % : '2\1';.’ ﬁl 4
A SRIES
Clule|z] )] 5
A1l g | 3l b A & :
LolT1% 1518313
i P ] 2| & & Z g i
AR AR L AR B
RIENMENEIRS i 214
P =y 2 L 8
3| eia | é_ﬁf
) |3 | 2 2S5 ] o
PMJT Dataset (from NIJL) Edo Cooking Recipe Dataset (Created by CODH)

2017/01/23 1st CODH Seminar 35



3. Translation

!f' A3 8 =] 1 1
p._z—r{y e 2 2 360cc
K § \é';‘gi 2| 4 x
E‘ .t. A la o %i : ’j' 3
K L ? ¥ | A
=1 e | o 15| 4 54 4 W
; . )}‘){ MRS 50 2009
A 4 X 5
Clule|z))|gan]
INENE R AR RREIE
: |3 | 3 4 x| 6
% €5|bl313]
)\a '.,]_\-! L ...J&_.. )p !:'.
JE TR E s RAVARSE 8
3| & /|
) | 2| &l
PMJT Dataset (from NIJL) Edo Cooking Recipe Dataset (Created by CODH)
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180cc

Edo Cooking Recipe Dataset (Created by CODH)

5|4

4. Adaptation
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PMJT Dataset (from NIJL)

37

1st CODH Seminar

2017/01/23



2017/01/23

Edo Cooking Recipe Dataset (Created by CODH)
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Edo Recipe Cooking Dataset

H AT =T 7= R 7 — R | . E
ot bt D D - o P il

o 1. Transcription: 107

IFEEEL A ET—atw bk

i e | 2., TraNSlation: 20

BoIPAiTL - e LT, 1008S by el IRTrmemE e $mokifdr

HEHWEER WiE ) SIIHS L O u t Of 1 O ;
LEERGSEEASMELVENITT. BENARF - S ST S ILERETHE ST, |

' ELYa C. B . P @R

ML B — T F— 2L Em B UBLLOFERTT, SAREARIACY AL 2o ARL T
Ve, ERRTUSE SIS TRUE SO IRRROHIETLE. Che RN R0 LN
TRLBAOTURVE, FEERLE

AEGFDESRONR RS R GHPLFE. BEASSICE(AEILEANTY. CLTAE0OHRE LT .

DERE. P EEREENITANCEREVIORADRNCE ICNIERRTEAREDRTLET. PRISE u
ik Mol B¥AQCEACRETE FIFRINEXTARCREI L. T ECHT SRR EuELE

E-TIELE, FAGHEBIrVWIARODTEEANDE(EETIC R, EROREL FOTRI, SOEGHEN S | | |

NS EHTNSEIULAE - RE ERAELT. TS THTOESh Tl Al RD
HiATLE,

of 20

e | Released on the website as
http://codh.rois.ac.jp/edo-cooking/ Open data (CC BY'SA)
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Dataset Release at ‘Cookpad’

Joint work with Cookpad
and The Japan Society of
Home Economics, Division
of Food Culture.

Deposit and release the

data from a web service
(app) where people are
already well familiar with.

http://cookpad.com/recipe/4153357

2017/01/23 1st CODH Seminar 40



Unexpectedly Large Impact

595 @caille2006 - 115268

ZoZOzazo 9 ZVDE. aXE0EHRE=S(CRROES:
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CDFFR KUY, cookpad.com/kitchen/146046. ..
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TV show to reproduce the dish
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http://www.news24.jp/articles/2016/11/30/07347892.html
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Lessons Learned

* Open data for citizens should be well
prepared for immediate use, and should be
released on the platform they love. The
response Is surprisingly different.

* Where to deposit data Is an important issue,
just as where to submit a paper Is important.

 Put old data into a new platform gives an
Impact and can be generalized to other cases.

2017/01/23 1st CODH Seminar 43



Open Science and CODH

2017/01/23 1st CODH Seminar



Data-driven
sclence

Deepen Increase

Scholar Machine

Open

Participatory and Science

citizen science

Competition and
cooperation
between human

Trans- Citizen and machines

disciplinary
data platform
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1. Scholar

e Answer research questions by deeper
Interpretations of sources enabled by tools.

* We particularly focus on non-textual sources
such as maps, photographs and images.

* Collaboration: good questions and best
technologies are key to success.

 Our role: we ultimately work with
communities, not individual scholars.

2017/01/23 1st CODH Seminar 46



2. Machine

« Answer research questions by (quantitative)
evidences supported by increasing data.

* We particularly focus on deep access
technologies such as character recognition.

e Artificial intelligence: deep learning and
other algorithms increased the potential.

 Our role: we ultimately develop new
technology inspired by humanities data.

2017/01/23 1st CODH Seminar 47



3. Citizen

» Answer research questions with the power
of expanded supporters of research.

* We particularly focus on data collection in
the field using mobile apps and other tools.

e Education: citizen science involves the
training of people for better activities.

 Our role: we ultimately develop new
platform so that citizen can share new data.

2017/01/23 1st CODH Seminar 48



More Data Professionals

e Data librarian: organize data (offer the
fundamental value).

 Data curator: arrange and order data (offer
value-added services).

 Data analyst (data scientist): analyze data
(algorithmically).

 Data engineer: design and build data-related
systems.



summary

* Mission: data-driven approaches to
humanities to explore new possibility.

» Achievement: Digital Silk Road, NIJL-NW, and
other smaller projects.

» Direction: scholar (deepen), machine
(Increase), and citizen (expand) dimensions.

» Wanted: we are looking for good partners,
both In terms of technology (informatics)
and problems (humanities).



Related Websites

 Center for Open Data in the Humanities
e http://codh.rois.ac.jp/

» Digital Silk Road
e http://dsr.nii.ac.jp/

o Joint Support-Center for Data Science Research
 http://ds.rois.ac.jp/

* Open Science

 http://agora.ex.nii.ac.jp/~kitamoto/research/open-
science/



http://codh.rois.ac.jp/
http://dsr.nii.ac.jp/
http://ds.rois.ac.jp/
http://agora.ex.nii.ac.jp/%7Ekitamoto/research/open-science/
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