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Dlgltal Silk Road Project

e Started in 2001.

 Digital Humanities:
e Collaborative work
. = among informatics +
B humanities scholars.

#. -~ e Databases and digital
~ - = resourcesare publicly
e accessible on the Web.
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Digital Humanities

Traditional Humanities (little collaboration)

Text, Image, etc.

Humanities Scholars

Human reading problem

Digitization
Annotation
Evaluatio

Collaboration

methodology
Computer Scientists

Digital Tools

Machine “reading E

I\/Iethodolgical Commons
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unko Rare Books
S E 8 Digitization of 203
LS Shdiiftiie -, Sl books, 59358 pages.
B ':';é ;  ]« Collection of relevant
AN EAREE academic references.
"W - Manualinput of
TS ' captions and TOCs.
SR« OCR for full-text

fl

[S@msel [ | | search (with errors).
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Dealing with Many

Bam 10th Anniversary

Text

. die slere sizh win eine in dee niedrigers 310 m tele

Flatkiores cingepabte Bank darsiollt (saf der Shizs
sebraffiort) und dis Mitio offen HEt. Vor dseser grolisn
Unterciufe lingt dor Rest aines michbigen Seckels, i
walchem sin tiefes Lock sich weigt: hier hat also wohl
sine grose Seatas oder sine Fahne gestanden. 12 m
nach inmen o vom S.-Haed der Platiforn des Haupt-
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-

Photograph

Types of Data

Gazetteer

Abdib-langar, habit., 14, B. 5.

Abid (of Ak-su), market-town, 12. A. 3,

Abad (of Kam-vulghun), vill,, 12, B. L.
Absd (of Karghalik), vill., 5. C. 4.
Abdd (of Késhgar), vill., 5. A. 2.

Abad (of Turfan), vill,, 25.C. 3.

Abad {of Yarkand), vill, 5.C. 2
Abad-jilgn, valley, 12, B. 2,

Absdal, vill,. 30. B. 2.
Abdalkash-mazdr, shrive, 14. C. 3.
Abdul-ghafiir-langar, loe., 10. C. 1.
Abdul-rahmin-jilga, valley, . A. 4.
Abshak.bal, Pass, 2. B.1.

Ach-tagh, hill and vill., 7. C. 2.
Acha-dong (of Chizghan), hill, 19. C, 3.

Acha-dong (of Yarkand R.), lee., 7. D. 4.
| Acha-kuduk, loe, 7. D. 4.

Acha-shipang, loc., 22. 1) 4.
Achak-aghzi, loc., !.- A4
Achal [u% ﬁk-su_}, vill,, 12, A. 3.
Achal (on Charchak R.), loc., 21.C. 2.

Achchik-bulak (of Turfin), spring, 25. B. 4.
Achehik-bulak (of '.'I.I.I-du'bej :u|||1|||;,II &. C. 4.
Achehik-darvi, river, 21, A. 2,
Atln:h:k-d.l.uﬁu. pas==, 8. B. 3.
Achehik-jilga (of Duwa), valley, 9. B. 3.
Achchik-jilza (of Kara-tish), wn]]ﬂr. 2.D. 3.
:‘I.rht]llk-_ql]ﬂa (of Khotan), m]h:-;,'.-_r C.3
Al:ht.ltlk-p[gn (of Sampula), valley, 14, A. 3.
Achehik-jilga (of Tawak-kel), loc., 14. A. 1.
Achehik-kil, lake, 15, T3, 1.
Achehik-kudulk (of Kapa), well, 23.A.1.
Achehik-kuduk {of Kuruk-tagh), well, 28,
C.4.
Achehik-kuduk (of Maril-bashi), well, 5,
D. 2.

Aghehik-otan, loe., 7.C, 2,
Achehik-ga, loe., 31. A. 4.
Achehik-tigemen, loe, 5. D, 2,
Achi-tagh, hill, 52. B. 1.
Achik-aghzi, loe., 9. D. 3.

Achma (of Hanguya), vill,, 14. A, 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




Registration of Maps

Geometric Correction j Interactive Georeferencing

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

Shapes are distor Shapes are not distorted.




2014/02/23 Bam 10th Anniversary 8




2014/02/23 Bam 10th Anniversary 9

Massive eometric Correction
B g size=W 13 mxH 14
=

Many sheets = 203 sheets
In total

RS Massive pixels = 29 billion

e Control points + lines:
\\le proposed a new

T BAN
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_ Aurel Stein Maps (Silk Road)

o ey

- *-

e -
= ; e _ M A5 " -~

A\

> P Coodle

* Stein’s map “Innermost Asia” was registered and
displayed on Geogle Bagth satellite images.
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Problem of “Missing” Ruins

HEHoalE

D O| tam rumed fort | 2 D Yoghan tura
0 Bogan-tura , o R h|kkan-kc'jl
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Different Conceptualization

Ruin A In X
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Sven Hedin Maps
e Sven Hedin (1865-

1952) explored
Persia and Central
N Asia.

e His map (1920s)
was digitized and
geo-referenced.

e QOverlay on
satellite images.
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Sven Hedin Maps (lran)
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Sven Hedin Maps (Tehran)
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Sven Hedin Maps (Bam
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Aurel Stein’s Visit to Bam in 1930s

. More mterestlng was a visit to large Arq of

: Bam. Once considered as the strongest fortress
il of Persia. Since its abandonment in the last

| century itis sIowa crumbllng to ruins.
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December 26, 2003

- (ol N |
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Project History

December 31, 2003 January 2004

-

Ergined 38 oo > Cromdel of Bam
gl e
SO (AL ) Cikadal i Eng mmrring.

= Mawy

» Phats Coficcton

= Mevin Calietien

« dirtunl Benity

= Bae in 1E0e by Auval S

Ev W78 morning nf Frotay 36 Decmrmbee 3007 (S
f Dy o Pradini Cleadda }, @ 2,3 00 O Richies
EnnPania happtned m Enbeecsd oy of Bes, the
O o AN, T Bra Bnd dibhe gl el
whugh i phumed sy 1008 kidamet-w sous

April = June, 2006 December 26, 2008




Collaborators

Dr. Elham Leading the 3D CG reconstruction of Bam in

Andaroodi  terms collection and management of data,
supervision of CG rendering teams, and the
design of metadata-based ontology.

Prof. Alireza Directing 3D CG drawing and modeling of

Einifar buildings of the Citadel of Bam

Mr. Saeed Conducting 3D CG drawing and Modeling of
Einifar buildings of the Citadel of Bam
(Razahang)

Dr. Correcting, evaluating and completing 3D
Mohammad models, development of CAD-based 3D
Reza Matini drawing.




2014/02/23 Bam 10th Anniversary 21

Project Framework

Architectural Conceptual
Process ~ Process

Multimedia  Website In the future

4 Rendering 4@

Wireframe . Ontology After the disaster

> Modeling >

E Heterogeneous data archives j Institutional data collection

Cyber world Physical world

Voluntary data collection
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Architectural Process

Accurate  Manual

« High Y SEVAN

e LOW N\

Inaccurate Automatic

Good balance between
accuracy and cost
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Collaboration of Experts

15t Phase (bad) 2nd Phase (good)
Domain Experts Domain Experts
Instruct
Check lCreate

Modeling Modeling

Transfer

Create Create
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Modular Design

e Domain experts (e.g. architects) focus on the
accuracy of models.

o Computer experts (e.g. CG engineers) focus on
the appearance of rendered outputs.

« Separation of modeling and rendering made
the architectural process more efficient.

 Modular design and the division of roles.
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Semi-Automatic Modeling

Photogrammetric Map Photographs
From CNRS and ICHHTO From experts and tourists
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Workflow

Photo adjustment » Photo Registration

!

Post Processing

v

Cartography map

v

Map Optimization

LA LN

Mesh Int t
e Tnierpre ' City’s 3DMesh

Final Result



2014/02/23 Bam 10th Anniversary




2014/02/23 Bam 10th Anniversary 28

Automatic Modeling

]
'.. ..h- i

T ﬂr_l- 28 i.
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Structure from Motion

Image: Building Rome in a Day

Laser scanning New data cannot be
Image: Wikipedia P measured for post-disaster
T Wh reconstruction
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F i e
b

Using point correspondences and 7-minute video taken from a helicopter
projective geometry fails due to the lack by NHK in 1981 has potential for the

of photographs, variety of cameras, and automatic reconstruction of a 3D model,
temporal change due to renovation. but not yet completed.

Work by Mr. Tiago da Silva
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Project Framework

Architectural Conceptual
Process ~ Process

Multimedia  Website In the future

4 Rendering 4@

Wireframe . Ontology After the disaster

> Modeling >

E Heterogeneous data archives j Institutional data collection

Cyber world Physical world

Voluntary data collection
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Conceptual Process

Creator Desc I‘lpt‘l

Format Pu.bh'sher
_F--";? i

Pprt\DblC e Element Set
Architectural drawing Photo  Text  Sketch Movie

T @ Entity: heterogeneous data sourc

ﬁ-m

® Entity: heritage building

@ Entity: name ofbuilding

A%Property: Object ID Core Data Index Headings
G '----——--‘:_—__—;————_____a

> - - B Major 5 classes of
Dating ~Names andreferences  Functional type L1t Bam 3DCG ontology
\ / Subclasses
Bibliography 4P Property: Referencing C““"g"‘l""?“f"“‘“ Qr——
e = — I s
m"_ — — X, Y .Z Coordinate @ Entities
Author Title Place Publisher Date e ie
Tl
!

* We also need the
modeling of knowledge
for the heterogeneous
data archives.

 Ontology uses classes,

attributes, and
relationships to define
conceptualization.

_ .~ How to render the

" ‘ontology?
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Bam3DCG Website

http://dsr.nii.ac.jp/Bam3DCG/

Tekysh, vicw fomm the main caflers daan io ke
Tekyeh. st fram e M easlern sar .

Teiyeh. vizw 1ors e M edsierh sar -2
Person

. Bawen ENOERCHIRD]
Fhoo Belose and Afer barchaquake
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Ontology Rendering System

Protége
RDF
RDFS
Ontology |:>
Multimedia |:>
Location

KML

i)

Google Earth

PostgreSQL
(RDF Store)

Apache Jena
(Semantic Web Framework)

Apache Click + Velocity
(Web Application Framework)

Apache Tomcat
(Web Application Server)

Bam3DCG Website

Request

Response

Browser




Documentation and Disasters

Pre-disaster Post-disaster
documentation documentation
 Everything can be  Available data is not
measured precisely, sufficient, but we need
uniformly, repeatedly. to accept the situation.
e Createddatais mainly ¢ Created data is also
for academic monumental for local

communities. communities to revive
¢ memories.

129
i
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East Japan Earthqguake on 2011

35
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Tsunami of 10m+ Heights
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Radiation Monitoring
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Japan-Iran International
Collaboration
* \We can share the experiences of earthquakes,

and this is why | proposed Bam Project.

e Japan is contributing to Iran in terms of
earthguake preparedness and recovery.

e Recovery is not only about physical
reconstruction, but also about psychological
reconstruction of memory in the community.

Bam Project |.!h'5e you keeping memories.
e 8 B ; -

-
' |
_l- »
ek vepd b oo N
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* Digital Silk Road Project
— http://dsr.nii.ac.jp/

* Bam Project
— http://dsr.nii.ac.jp/bam/

e Bam3DCG )
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