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Digital Silk Road Project

B v % » Started in 2001.

~ -« Digital Humanities:
e Collaborative work =
S o informatics +

— = humanities scholars.

» Databases and digital
oSSR P resources are publicly
e = R accessible on the Web.

Femits
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 Digitization of 203
books, 59358 pages.

= o Collection of relevant

academic references.

e Manual input of
captions and TOCs.

— * OCR for full-text
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search (with errors).

http://dsr.nii.ac.jp/toyobunko/
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ealing with Heterogeneous Data

Text

. die slere sizh win eine in dee niedrigers 310 m tele
Flatkiores cingepabte Bank darsiollt (saf der Shizs
sehraffiort) und die Mitio cffen Bt Ver dissr groln
Unterstufo lingt dor Rist sines michtigen Seckels, im
welchem win tiefes Lock sich weigt: hier hat alsa wobd
sine grose Seatas oder sine Fahne gestanden. 12 m
nach inmen my vom S.-Hard der Plattform des Hagpt-
bages, 500 m von dea Seltesmmaoern und T m ver der
Hikckssacer, erhobi sbel sine niedrige, 3 m ins Geviery
betragends Stufe, suf doren Mitte ein jelal semiirier
2 m groler, viereckiger Sockel stebit: um dissea Sockel
wehil eis Gang berums, vorne und an des Seiven je 1.50m
breit, binbem aber nur 90 cm breit Dieser Umgnag
isd nach aulen vea einer Maoer emgeben, welche durch
awill kleine Bfulen in kleine Abteile geieilt ist, vom
denen der mitilere der Froatssite den Eingung bildet.
Acf der Hickseite isk diea nos ewei Eek- wmd wwei
Mittelsdubehon hesichende Systers schr momiet. Vor
den pechs Interkolumpien der Soites wnd dem wwel
Interknlemnisn neben dem Eisgang sind jo moch Sockel
fir Siatven erhelien: auch manckorlel dokoratives Bai-

Gazetteer

Abdib-langar, habit., 14, B. 5. Achehik-bulak (of Turfin), spring, 26. B. 4.
Abiid {of Ak-su), market-town, 12. A. 3, Achehik-bulak (of Yai-dibe), , SPring, +.C. 4.
Abdid (of Kam-yulghun), vill,, 12. B, 1. Aghehik-daryvd, river, 21, A. 2,
Abad (of Karghalik), will., 5. C. 4. At]:thlk-hnﬁu. pas==, 8. B. 3.
Abéd (of Kashgar), vill,, 5. A. 2. Achehik-jilga (of Duwa), valley, 9. B. 3.
Abad (of Turfin), vill., 25.C. 3. | Achchik-jilga (of Kara-tash), \n]]u 2.D.3
Abdd (of Yarkand}, vill., 5.C. 2. Achchik l]"a {of Khatan), valler, . C. 3.
Abl-jilgs, 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-keél), loe., 14, A. 1
Abdalkash-mazir, shrioe, 14. C. 3. Achchik-kil, lake, 15, D, 1.
Abdul-ghafiir-langar, loe., 10. C. 1. Ach{:]::ik-l.'uduk (of Kapa), well, 23.A.1.
Abdul-rahmin-jilga, valley, . A. 4. Achehik-kuduk {of Kuruk-tagh), well, 28,
Ahbshak-bal, Pass, 2. B. 1. C.4.
Ach-tigh, hill and vill.,, 7.C. 2. Achehik-kuduk (of Maril-bashi), well, 5,
Acha-dong (of Chizghan), hill, 19. C, 3. D. 2.
Acha-dong (of Yarkand R.), lee., 7. D. &. Agphehik-otan, loe, 7.0, 2,
Acha-kuduk, loc., 7. 1. 4. Achehik-ga, loe., 31. A. 4.
Acha-shipang, loc,, 22. 1. 4. Achehik-tigemen, loe, 5. D, 2,

" Achak-aghzi, loe., 5. A. 4. Achi-tagh, hill, 32, B, 1.
Achal (of Ak-sa), vill,, 12, A. 3. Achik-azhzi, loe, 9. D. 3.

1904(Le Coq, 1913, Tafel. 70, 1} Achal (on Charchak R.), loc, 21.C. 2, Achma (of Hanguva), vill,, 14. A, 2

2014/07/08 GeoHumanities 4



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

Data Source C, D, E...

\_ Data criticism -/

2014/07/08 GeoHumanities
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Massive Geometric Correction
B Hugesize= W 13mxH 14

Many sheets = 203 sheets
In total

Massive pixels = 29 billion
pixels

e Control points + lines:
We proposed a new
geometric correction.

2014/07/08 GeoHumanities
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Discovery and Digital Survey
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Stein Map (Silk Road)

Ta B - 70 B1% necm m e i

 Stein’s map “Innermost Asia” was registered
and displayed on Google Earth satellite images.

2014/07/08 GeoHumanities 9



Problem of “I\/Iissing”l_lRuins

LS oy mammmﬁia M e e S U WA A i EOO|C
e A RAN EEE SRT 5 RN G0 VI SR ST S e i i S =
[] Oi-tam, ruined fort [1 Yoghan-tura

[J Bogan-tura [0 Chikkan-kol

[0 Buluyuk ( Shipang, Sassik-bulak, Kazma) [ Bedaulat’s town, Bésh-kawuk, Kosh-gumbaz
0 Murtuk-ruins [] Yutogh

2014/07/08 GeoHumanities 10



Error Distribution of Maps
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Error Distribution of Innermost Asia, Aurel Stein, 1928.

 Errors are bigger for longitude due to the
limitation of survey technology around 1900.



Estimating the Current Location

| / bu

= g f Al W

Based on the error information of maps, we estimate
the location of Murtuk Ruins at o

2014/07/08 GeoHumanities 12



nnnnnn

SITE PLAN OF
RUINS NEAR

MURTUK
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Stein’s map and satellite images for the
same area. Each source reports different
ruins due to different conceptualization.

bHumanities 13




Photographs as Evidence

305. RUIN, M.B. I, AT MURTUK IN COURSE OF CLEARING,

00ooOo@Ooooooo) Murtuk Ruins (M. B. I)

303, WITENED SIOLENES, St AT MURTVR, TRWHFASN

Murtuk Ruins (Ruined Shrine M. C. I)
2014/07/08 GeoHumanities 14




Grunwedel Map (Gaochang

How to use the previously

2014/07/08 GeoHumanities

“untrusted” map?
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Incosistencies in Gaochang Maps
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Topological Map
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Source: Tokyo Metro Co. Ltd. / http://www.tokyometro.jp/station/common/pdf/rosen_eng. pdf
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Registration of Maps

Geometric Correction j Interactive Georeferencing

Register ‘B’
o All points are * Single point is registered
registered. (but no other points).

o Shapes are distorted. | ¢ Shapes are not distorted.

2014/07/08 GeoHumanities 18



Mappinning (Map+Pinning)

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

Mappinning &

Interactive georeferencing by pinning old maps

Digital Silk Road > Database of Ruins in Silk Road > Mappinning

kara-khoja
Registrant:yoko
Location:42 831,89 464
Error:-0.02,-0.064

5.69km &
=1 2 Y

=

» 7" J
Iiap dats B2013 00 I'IﬂBp Hational e WTT_MH‘S"DiQitaI Silk Rioad™

Map data 82012 AutaNavi, Godgie Imager/ ©2013 Temahetics - Tenms of Use

2014/07/08 GeoHumanities 19



Topological Interpretation
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Where is v and pu? Search for a road in north of y |:> Hypothesize the
We have multiple and o, and a road between the location of v and u (to
candidates... inner wall to the wall gate. be verified later).

Maps designed for navigation purposes should preserve

the topology, not to get lost when visiting there again.

2014/07/08 GeoHumanities
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Most Ruins are Ildentified
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Linking ex
results to recent
surveys may lead to
new interpretations.
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Stein Placename Database

http://dsr.nii.ac.jp/digital-maps/stein/place-names/map/

. 5528 place names in “Innermost Asia” maps
(still adding new names not in the Index).

2014/07/08 GeoHumanities 24



Beijing Placename Database

http://dsr.nii.ac.jp/beijing-maps/search/
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. 309 place names in the Qianlbng Map,
manually identified and classified.
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Plan for the Ruin Database
Linked Data Concept

Resources
are linked by
unique IDs.

2014/07/08 GeoHumanities



Different Conceptualization

Source X and Y may have different concepts on ruins.

Ruin A in X

2014/07/08 GeoHumanities 27



GeoNLP (Geo+NLP)
https://geonlp.ex.nii.ac.jp/

Task: Named Entity Recognition

Extract and disambiguate place
names from natural language text.

Do you like London? | like Bath.

kAmbiguous = Multiple interpretations.

We have many places in the world named London.
Bath is a city or a hot spa?

Geo/Non-Geo disambiguation and Geo/Geo disambiguation.

2014/07/08 GeoHumanities
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GeoNLP Framework

Public resources

for placenames Text or HTML for input into - Natural Language J

JSON-RPC API

Morphologic. Analysis

- Morph. Anal.
Gazetteer @

Test Sample

Pattern Matching

_ Placename Extraction
Collaboration

Registration Placename Resolution

e
()
S
-
(b}
wn
o
—
prd
o
(D)
O

Update costs

Response in JSON format or « Sy ———
W use it as CMS modules

2014/07/08 GeoHumanities
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Open Data and Software Cycle

= sy SELTENT F
Fa-ri-LFy

GeaoNLP

e

e Open data: sharing

dEamE () “
e

oaBmamE ()

e Open software:
sharing source codes.

 Linked open data

place name gazetteers.

(GeolLOD) using D2RQ.

.  Goal: ecosystem for
et e e data infrastructure.

https://geonlp.ex.nii.ac.jp/
2014/07/08 GeoHumanities
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Data Criticism Approach

Numerical data Spatial / visual

Spatial data (map) evidences for

Visual data (photo) historical studies.

l Cr|t|C|sm I

Data == | == Historical Fact
nquiry

= =

Digital Tools: Computational Algorithms and Databases

2014/07/08 GeoHumanities 31
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Digital Silk Road Project

o Sil

e \Website

nttp://c

— http://dsr.nii.ac.jp/
« Toyo Bunko Digital Archive

sr.nil.ac.jp/toyobunko/

K Roac

nttp://c

Maps
sr.nil.ac.jp/geography/

Contact:
Asanobu KITAMOTO : kitamoto@nii.ac.jp

Geo
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