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Digital Reconstruction process of Bam Citadel

3DCG reconstruction and virtual reality of UNESCO world heritage in danger &
I\/Io\ammad-Reza MATINI, Tiago Da SILVA, Elham ANDAROQDI, Kinji ONO, Asanobu KITAMOTO

National Institute of |nformatics; lranian Cultural Heritage, Handicraft and Tourism Organization

Tokyo, Open House, 2008

The Citadel of Bam was a precious
Middle Eastern historic city with an
adobe architecture. The city grew up
from the silk and cotton trade along
the Silk Roads. It was destroyed in an
earthquake in 2003.I Reconstruction of
the citadel covering 180,000 square
meters area will be a great challenge.
Our proposed solution before physical
reconstruction is a digital
reconstruction of the citadel. We have
been making a three dimensional
model for a virtual reality realization
of the Citadel as part of the Digital Silk
Roads Project since 2005.

. High Importance Areas

This division of citadel is consisting of
the most importan ildings that had
been completely re before
the earthquake and destroyed after.
Lack of adequate and precise 2D
technical drawings of these
complicated constructions make it
necessary to use heterogeneous data
(drawings, photos, cartography,
Instruction of experts, sketch, etc.)
for 3D modelling.

With developing a CAD-based 3D
drawing on the basis of
heterogeneous data we can make the
process of modelling faster and with
lower errors.

Photo references:

1. Fabienne LOUYOT

2, 8, 9. Elham ANDAROOQODI

3. DigitalGlobe (basic photo)

4,10, 12, 14, 19, 25. Mohammad-Reza Matini
5,6,7,11, 16, 21. ICHHTO

Initial 3D drawing

2D technical drawings On-site photos

Initial 3D drawing
14 "

Step 1.

% Geometrical—> Structural -9 Proportional—é Details

modifications

modification

2D technical drawings

3D Cartography

Moderate Importance Areas

modification

modification

The large number of buildings, different
levels of importance of buildings, and
availability of appropriate documents
for 3D modelling are reasons for dividing
the citadel area into three different
levels of importance for the modelling.

. High Importance Areas

Moderate Importance Areas

. Low Importance Areas

modification modifications

sketches Technical instruction
of experts
Step 2: Step 3: Step 4.

modification

On-site photos

. Low Importance Areas

Heterogeneous data
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Completed 3D model
(interior space)

CAD-Basic 3D drawing

=k

Completed 3D model
(exterior spaces)

1’; E Heterogeneous data

This division of citadel is consisting of
main residential buildings and has the

This division is consisting of surrounding
walls and some gates of Bam Citadel. There

-

are many photos from different angles of
these constructions from before the
earthquake. These photos aren’t with
professional quality and have not been taken
by calibrated cameras, but they can be
interpreted through a semi-automatic
photogrammetric method for 3D modelling
with middle preciseness.

13. UT & Raazahang modeling group
15. IFCA (CNRS&NCC)

17, 24. NCC

18. Tadashi YASUDA

biggest area between different divisions.
Buildings of this division had been
destroyed before the earthquake
through different environmental
conditions. The main available
document of this part is aerial photos. A
low quality 3D models of these
buildings can make automatically by
means of length and darkness of
building shadows in Arial photos in 3ds
Max.

20. GITI modeling group
22. http://www.cs.unc.edu/~marc/tutorial/tutorial02.html
23. Tiago Da SILVA
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Ontology Knowledge-Base Support of

3-D Reconstitution of Bam and its Cultural Landscape

RDF to Topic Map Web Portal

Elham ANDAROODI, K. ONO, A. Kitamoto, T. Da Silva, M. Matini
National Institute of Informatics, Iranian Cultural Heritage, Handicraft and Tourism Organization
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'f ~' 2 main axes of the

] 1 citadel of Bam
. (north-sou

Data Distribution

Multimedia:
FPhoto, movie,
Quick time VR, etc.

Virtual Reality
Demonstration

Ontology-based
knowslede model

Metadata of building
Type of material
ing
Type of reference
QTVR
authering .«
soffware
entrance Name of building

Semantic of process and output data of Digital
reconstruction of 10 sites in citadel of Bam :

Research, Person, Resources, Events,

QTVR
movie

e Jelclce e

Aﬁzﬁ;n " Quick Time Virtual Reality QTVR authoring plug-in developed
Rendered images by Cebas Visual technology, called
Walk through movie maxVR.qt2, for 3DS Max
Architectural drawing Photo text Sketch Mowvie

Relationship: occurremnc e

Typology ontology

Metadata 1Ohject 1D
‘,’W - .
D ate Historical summary Physical condition Material and technigue Address

Building type = Terminology

—:‘. Entity: name of building

—— Englizh Persian Japarnese Fremnch

ﬂ Relationship: terminological attributes

Mame Pronunciation Bibliography Definition
{ i - = m
Author ] Title Place of Publizsher Date of publication Online address ISBNMN

Publication

File Ecfl  Project Window ToWVeTab  Help

1 & [&E of B B 8 ity &b ¥ 9 e_:éipmtégé 3 Home | Manage
© Classes | ™ Siots | = Fooms | % hstances | TGvizTab | R e = Omnlgutor
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frame = - Buair_bendm z g ;
& THNG wics FReriig Assecisens Stylng Options Mame Scoping  Asseciaien Scoping. Helg Iter | Export | Merge | Stabistics | No schema | Vizigate | Edit | Query
ASS BF o on |
For Project: @ Bam.Cla... Demonstrat jon B .
| | Presentation Publication i dogouer B ~Terminology-Ontology
Chse s ® K - rzm—aumm -
THING \ J h | fq.ump-m
; t—pf— W oeida
SYSTEM.CLASS Event L —;t“ / : mpes
B O SYSTEM-CLASS : iy ) [ 'r'-"i'wu'l _ Subject Identifiers (1)
» @ Event 5, I (2=l F=a=IORe (7—ib - 2u—IREWRE wm.r.
® Outcome N e E.F_Q Lo - M“':-l - , IIr RS OAADE, hou,® logy-Ontology - ¢ http://protege.stanford.edu/kb#Multiingual_Term--Terminology-Ontology
H 200 e : [ H
I % Prmon \.I"" outcoma 3 Dimensional Computer G |mgm_m_;ﬁ,__' . ['""‘"“"' "
= § Res=arch — = " K“ﬂ- | 'll ."l- .-"f ‘_’f T [ f th- T [4']}
k@ Rescurce _Research __ Multilingual Term--Termin PEIAP « S AR ¥ 7 OpICcS O IS 1ype
i Typology Ontology 1=;w-'ﬁ—mw ~ _ ; « {bain de gouvemneur, bath_of_governor, S ie HigEDE S}
M : ra1vc i 5 ’“"‘""““"“‘--—.____""‘H « {bath, sls, hammam, hammam, bain}
e T J . .
Material Digit e ObjectID--0bject ID-Ontolo e ww}—-=———' i + {bridge, &, J:_J pont} _
(| m e " A . « {caravanserail grand, £, &'~ 5, caravanserai_big, A FRETE}
— \ / _..u-r':‘;-r"’;/,f ; R "y « {caravanserail petit, "Z7i B8, caravanserai small, S= £ i, 8
INSTANCE BROWSER 1B, Srunie, o uis 8 E Al : : =
N REferencE = ditense_d. " AN - + {caseme, <% jim, barrack, BE}
o / . / R // / e B ¢« {defensive_wall_third, 3 s tas B0 RHNEE, mur_défensif_troisieme}
i e sl Individual “\\ / 4 {earmaansersi_ " chaghaar ilm-.:mil\ « {house_Sistani, maison_de_Sistani, -2 9= &, Jia.s}
———— FET__;m W=t “/ IREETE, rouss_0 s onar « {maison_de_Mir, s «is, 2— )LD F, house_of_Mir}
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RDF schema of classes of Ontology inside the Protégée tool’

Discussion of Ontology design differences between RDF and Topic Map:
1- Topic Map is using a default template for the new case as it is an ISO standard

Terminology Ontology Topic Map inside the Omnigator tool? and visualization by visigator®

2- The design process for modeling slots with different values specially object or string in RDF is different from creating occurrences and associations in Topic Map
3- Topic name, association role type, facet and scope are possibilities in Topic Map that make the design process different from Ontology RDF
4- Hierarchies are defined in Topic Map but are not exactly equal to classes in Ontology RDF. Classes are changed to topics in Topic Map

1: http://protege.stanford.edu/ 2: http:/Iwww.ontopia.net/omnigator/models/index.jsp

Collaborators: University of Tehran, Raazahang Architectural firm,
University of Waseda GITI

3: http://www.ontopia.net/solutions/vizigator.html

Contact: elham@nii.ac.jp
NII-Open House 2008
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Mohammad DAOUD, Asanobu KITAMOTO
daoud@nii.ac.jp, Kitamoto@nii.ac.jp

Motivation and benefit

*More than 90 books from 9 different languages have been digitized.
*These books should be accessible and searchable by users from
different linguistic backgrounds.

*A simple search engine can not handle multilingual requests.

*A dedicated collaborative multilingual dictionary should be
constructed to cooperate with the CLIR.

. -

o

N)

| ‘
ol Muliilingual ferm
Mulilingual Response )

% Bilingnal search request (T, T,,) Enhancing multilingual term
dictionaTySentibution (T;, =T,,) NT‘_;”“ e Dictionary lock up request (Ar->N)
: 3 T
\ —

Multilingual Response

No results

DSR Collaborative environment

@ Mulfilingual search request (T, . T, T, | N\ [#nd CLIR system
.4

dictionary Contribution (T, =T,, =T,

Adding new translation (Ar-En-F .. efc)

T

The process of constructing such a dictionary traditionally could be insufficient
and expensive. We are proposing a collaborative layer to construct such a
dictionary based on a Cross Lingual Information Retrieval System (CLIR). Users
can contribute in the dictionary construction by providing feedbacks to the
multilingual search engine, which is dictionary based. such contribution will
enhance the multilingual dictionary, and the CLIR system progressively.

Dictionary initialization

DSR Books
%

TermFinder
Term'I'rans

Results

+~7000 English term have been extracted from the historical books
*More than 3000 terms have been multilingualised (1 up to 12
languages) automatically using wikipedia and other cultural glossaries.
«Even more results have been obtained by extracting the terms in each
relevant wikipedia document.

English French i Thai German__[Chi tuguese[ Russian | Italian | Swedish
[rempie of Temple du OO EEXE Templo do empio del |Himmelens
eaven iel x fa)! nouey Himmelstempel iz éu pam Heba__fielo lempel

[Tour de [Turmbau zu Torre de orre di
[tower of babelBabel i i ¢ | wanauuna [Babel (315 Babel PawHa Babele Babels torn
[remple of
i PR R SOV O L I e e
manly H B

[Boroastriani i ; Tpu3M Z
Sultan ultan ultan ultao [CynTan [Sultano [Sultan

Zarathustra  [oroastre

mwsann_[Zarathustra ¢ laratustra[3apatycrpa [oroastro _Parathustra

7 Montes pansckue

ral mountainsfOural lural rais Fopet Urali [Uralbergen
uddhism |Bouddhisme i/ 5 ddhismus | #%  PBudismo _ [Synausm __ |Buddhismo_[Buddhism
uatre uatro TeTeipe
four noble obles ier Edle Nobres  [Enaroponsbiel IDe fyra &dia|
[truths érités (L s eiten | Eii [Verdades Metub [t
[Bouddhisme Buddhismo
I[Iajrayana ajrayana [ | wen ajrayana £MIFE Vajrayana ajrayana__Vajrayana

Proposed solution

There is a need for the following:

A Cross Lingual Information Retrieval System (CLIR).

<A multilingual terminological dictionary.

Controlled interaction between the user and the above two systems.
*Progressive enhancements and contributions to the dictionary by users.

CLIR-based Collaborative environment

onineCotabaats o Google

Translate

Dictionary- SOLR
Yahoo Term Caller YAHOO! TERMS

Wikipedia Translator

ol

Search Solr

Indexing
Tools

Contribute while searching

Digital Silk Road Digital Silk Road Archive search
Multilingual Dictionary B

Soe o son

Tt [DomDenonn] con

. . . ’ A French user is trying to search ‘foute de la soie*
A multilingual contributor is translating “silk road” ¢ e can make a multilingual search
into French, Arabic, Thai and Portuguese

Digital Silk Road Archive search Digital Silk Road Archive
search

English

Solr search results (184 documents)

1 bt e
i jousmeyod

S

Jol A . 1 RS

The French term has been translated using previous  The results of the multilingual search request, it
contributions, note that if the term is not available shows results from English, French, German and
it will be translated using Google Translate Italian books

Conclusion and perspectives

A dedicated Multilingual terminological dictionary for the DSR
is highly desirable.

*Multilingual online resources is a good source for initializing
such a dictionary.

A Multilingual search engine will attract volunteers to
contribute to the dictionary.

«Statistical methods are not the only way to discover and
translate terminology.




