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of non-textual historical sources
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e Started in 2001.

-« Digital Humanities:
e Collaborative work
S among informatics +
humanities scholars.
-~ =« Databases and digital
oSSR P resources are publicly
_,ﬁ R accessible on the Web.
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 Digitization of 203
books, 59358 pages.

e Collection of relevant
academic references.

e Manual input of
captions and TOCs.

* OCR for full-text
search (with errors).
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[Q] A Map can be Used as Fact?
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Evaluation of the Map
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 Erroris bigger along longitude than latitude
(limitation of survey technology at the time).

e Error tends to be accumulative.
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[A] It should be Criticized

Numerical data Spatial / visual

Spatial data (map) evidences for

Visual data (photo) historical studies.

Data == C”t'c's;n == Historical Fact

Inquir
= =

Digital Tools: Computational Algorithms and Databases
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Textual and Data Criticism

Textual Criticism Data Criticism

« Well developed. * To be explored.

e Qualitative. o Quantitative.

« Human readingand < Computational
Interpretation. algorithm.

« Textual media.  Spatial and visual

media or multimedia.
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Case Studies on Data Criticism

1. Qianlong Map (Beljing)
— Massive geometric correction.
— Discovery of mis-arrangement.
2. Stein Map (Silk Road)
— Maps and photographs as evidence.
— Identification of “missing” ruins.
3. Grunwedel Map (Gaochang)

— Interpretation of topological maps.
— Rediscovery of the value of “untrusted” sources.

2013/9/20 JADH 2013



1. Qianlong Map (Beljing)
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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.
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Discovery and Digital Survey

W
N o

e

X -

1411 a0~ [1a0e ] a2 hiasto. o [14-11 1409 |
= : T s - # = it m#ﬁ W E “ - i #ﬂjl I
: pliis Lot Tt Rk P
: R S .
15-11%5 | 15-11% |15-10% 15-11::&": 15-09

< ﬂﬂ.ﬁ# ! o
RiEH I

ol A _
| 16-11 16-10% 16-10%( 16-00 [~
e % 2

%ﬁt?fﬁﬂ

A rﬁ"

HiES W A

1611 [15-10 e |15-00° < | F

; g..

LR

16-10 16-00 [\ m 16-1:

RS

¢ 1 f...
S il i

g s .+ Discovery: 5 sheets have mis-
“deE e grrangements due to improper
e el reconstruction in the past.
LRSS o Digital Survey: Place-names
s =20 were checked to make a
TP i | comprehensive gazetteer.

; 5-...- &l ’-. - : w ias id el e
i : e 5
2013/9/20 JADH 2013 11




2. Stein Map (Silk Road)
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 Stein’s map “Innermost Asia” was registered
and displayed on Google Earth satellite images.
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Problem of “Missing”l_lRuins
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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.



Locating “Murtuk Ruins”

| / Fu

Estimated error:

Based on error information of maps, our guess about
the location of Murtuk Ruins is represented as ©
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Murtuk Ruins (Stein, 1915)
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SITE PLAN OF {

Stein’s map and satellite images for the
A AN same area. Each source reports different
W 7\ ruins due to different conceptualization.
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Photographs as Evidence

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

00ooo@ODOooon) Murtuk Ruins (M. B. 1)

303, WITENED SIOLENES, St AT MURTVR, TRWHFASN

00000 e B Murtuk Ruins (Ruined Shrine M. C. I)
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How to use the previously “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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Two Methods for Map Registration

Geometric Correction @ Single-Point Registration

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

o Shapes are distorted. |« Shapes are not distorted.

2013/9/20 JADH 2013 22



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
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Topologlcal Interpretatlon

i
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Where isv and p? 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.
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Error Distribution in Gaochang

e Composed of several
regions with different
error patterns.

e Grouping may be
related to the table
of contents.

o “Topology” Is the key
=" for reasonable
Interpretation.




|dentification of Most Ruins
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Linking ex
results to recent
surveys may lead to
new interpretations.
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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

Data Source C, D, E...

\_ Data criticism -/
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Historical GIS and Map Criticism

" EEEE

source

Criticism
by human

Digital Tools (GIS)

W i IR

Analysis of Sources

source

Criticism by
human and
computers

\Analysis of Digital Data/

2013/9/20
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Our Contribution

1. We proposed a basic strategy for the criticism
of spatial / visual sources, especially maps.

2. Digital tools to be added into methodological
commons In the area of data criticism.

3. Data criticism (or inquiry) can increase the
value of previously “untrusted” sources.

4. Integration of visual and textual sources may
lead to the discovery of new historical facts.

2013/9/20 JADH 2013 29



Data Criticism for Other Sources?

I

Digital

2013/9/20

Tools

L2

JADH 2013

e Computational
algorithms and
databases help
criticism and
iInquiry.

e Similar ideas
can be applied
to textual
criticism?
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Digital Silk Road Project

o Sil

e Website
— http://dsr.nii.ac.jp/

nttp://o

* Toyo Bunko Digital Archive

sr.nil.ac.jp/toyobunko/

K Road

nttp://o

Maps
sr.nil.ac.jp/geography/

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