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Toyo Bunko Archive of Rare Books

http://dsr.nii.ac.jp/toyobunko/
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Dealing with Heterogeneous 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
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Linking Entities Across Sources

Textual criticism Textual criticism
Textual source A P, Textual source B
Place name S € = = = = => Place name T
/ Geographic \
And Visual
Relationship

Place name U €3 Place name V

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

\_ Digital criticism -
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Digital Criticism

e DH 2014: Data Criticism: General Framework
for the Quantitative Interpretation of Non-
Textual Sources

e DH 2016: Digital Criticism Platform for
Evidence-based Digital Humanities with
Applications to Historical Studies of Silk Road

 Digital criticism or digital critique focuses on
the methodology rather than the target.




Digital Is more than Quantitative

Quantitative Digital Criticism

Humanities

e Quantitative  Critical
analysis Interpretation

e Statistical tools e Semantic tools

e Convert sourcesto ¢ Quantitative and
numbers gualitative insights



Evidence-based Humanities

Natural science and humanities share the same
reasoning process of finding facts from the
network of evidences and hypotheses.

But, humanities prefers a bottom-up approach of

accumulating fragmented evidences.

Hence, evidence-based humanities requires its

own research infrastructure for evidences.




Evidence Network (EN)

Concept

Concept

Source

Source
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e Evidence

Reasoning Process P i
ypothesis
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e Fact

 Reliability
attribute

e Concept
e Source




Basic Elements

Fvidence Relationship between sources.

Hypothesis | Relationship between concepts.

Relationship between evidences
Fact and hypotheses that claims
reusable knowledge.

An attribute for an evidence and a
Reliability |hypothesis to represent the degree
of reliability defined by a scholar.




Case Studies

e QOur past work [1] was re-examined to check
how the reasoning process could be if we had
the evidence network at the time of research.

* We verified the benefit of clarifying the
bottom-up reasoning process of research
using the evidence network.

[1] Yoko NISHIMURA, Asanobu KITAMOTO, "ldentification of Ruins Excavated
by Silk Road Expeditions through Matching Names and Locations by Stein
Maps and Google Earth", IPSJ SIG Computers and the Humanities Symposium
2010, pp. 255-262, 2010-12 (in Japanese)
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Murtuk Ruins and

Question: A ruin
described as
“Murtuk Ruins” In
an old book, and a
ruin described as

Evidence
(Photofit)

Present

Source
Photo

Old Photo

INn a modern
erion  hOOK IS the same or

Hypothesis
(sameAs)

caption

2016/07/15 Digital Humanities 2016 12



Chikkan-kol and

e —— i —— —

e Evidence HEH\\. e - Evidence HH\\ .f’//ﬁEVid ENCE‘H-\\ Q U eSt | O n : A

K\R (Google Earth) _,/J |\ (Mappining) /I . (Photofit) J
~— T — e -
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AL rsen INn one source,
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e - — inanother
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rypothess source Is the

(sameAs)

—_— ——
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N (sameAs)
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Three Components of DCP

Evidence
Tool

Inquiry Tool

Repository

 Data repository has a role of storing and
managing evidence network.

 Evidence tool and inquiry tool has a role of
growing and refining evidence network.
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Data Repository

1. Sources and concepts : assign an identifier
and community-shared metadata.

2. Evidences and hypotheses : assign an
Identifier and per-user metadata.

3. APIs : talk with evidence and inquiry tools.

DSpace was selected for open source project
that Is surviving, and the availability of a SPARQL
endpoint within linked data support.



Evidence Tools

Grow the evidence network on semantic relationships.

1. Mappining : Spatial matching of maps (Web-
pased tool).

2. Photofit : Visual matching of photographs
(Web-based tool).

3. MemoryHunt : Spatial and visual matching of
photographs and the real world (Mobile app).



Mappinning

http://dsr.nii.ac.jp/digital-maps/mappinning/

Web-based tool for matching maps based on
Interactive georeferencing in contrast to
geometric correction.
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Photofit

Web-based tool for matching photographs. It
allows planar shift and zooming transformation
to find the best match.

2016/07/15 Digital Humanities 2016
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MemoryHunt

http://dsr.nii.ac.jp/memory-hunting/

Mobile app fok matéhing a ph_otograph with the
real world. Active viewfinder with controllable
transparency to find the best match.
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Inquiry Tools
Refine the evidence network by the inquiry of scholars.

* Review the evidence network to add, modify
or delete evidences and hypotheses.

e RDF (Resource Description Framework) and
SPARQL : semantic search (such as extracting a
subgraph of evidences with high reliability) to
help refine the network.



SPARQL Endpoint

PREFIX dcterms: <http://purl.org/dc/terms/>
PREFIX dcp: <http://dsr.nii.ac.jp/dcp#>
SELECT ?instance_a ?Relation ?instance b ?CF
WHERE {

?Hypothesis

dcp:certaintyFactor ?CF ;

dcp:subjectUri ?a;

dcp:objectUri ?b ;

dcp:relation ?Relation .

?a dcterms:title ?instance_a.

?b dcterms:title ?instance b .

FILTER (2CF > 80)
}
| |nstance A :_““““_: | Relatmn ::_“““““: | |nstanceb :__“::::___::[EEI

) SUSEEERF (Chotscho)
TLENSFRERME (Chatschoy 7
“Chikkan-kol”

<http:/fschena. nrgfsame.'ls) tETﬁ;EE]T

<http ,ffschema urgz’same.'ls> Chikkan- ““éé“
<hitp:/fschena.orz/sanetsy | “{LEEE JE*T% (TR HERMERE) © ‘ a ‘

« SPARQL query is
used to filter
evidences having
higher reliability.

e Asubgraphis
more convenient
for studying a
new hypothesis.


http://purl.org/dc/terms/
http://dsr.nii.ac.jp/dcp

The Goal of DCP

Using digital technology as a leverage for
upgrading the methodology and expand
the possibility of historical studies.

 Digital technology Is not for automation, but
for enhancement, of research workflow.

 The workflow should be similar to the current
workflow so that scholars can adapt to it
without friction.



More Information

 Digital Silk Road

o http://dsr.nii.ac.jp/
* Toyo Bunko Archive of Rare Books

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

e http://dsr.nii.ac.jp/digital-maps/mappinning/
e MemoryHunt

o http://dsr.nii.ac.jp/memory-hunting/

Funding support : Digital Criticism: Link-Oriented Research Infrastructure for Evidence-
Based Digital Humanities, Grant-in-Aid for Scientific Research (B), Japan Society for the
Promotion of Science [ No. 16H02920 ]
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