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Technological Developments



Internet Size

7 million new pages per day

2.1 billion pages on surface web

550 billion pages on deep web



Millions of users 

1995 5 

2000 200          

2003 650            

2004 940



2002 2003

English  40% 35.2
Chinese 9.8% 11.9
Japanese     9.2% 10.3
Spanish 7.2% 8.1

German 6.8% 6.5
Korean 4.4% 4.2
French 3.9% 3.3
Italian 3.6% 3.8
Portuguese 2.6% 2.8 
Dutch 2.1% 1.9
Russian 2.7



2003

English  35.2

Chinese 11.9
Japanese     10.3
Korean 4.2
Russian 2.7

29.1

Spanish 8.1
German 6.5
French 3.3
Italian 3.8
Portuguese 2.8
Dutch 1.9

26.6



Internet, Broadcast, and Telecommunications Networks



Japan Virtual Reconstruction of Temple, PDA and Nokia Cell Phone 



Philips Pre Ambient Intelligence 
http://www.research.philips.com/generalinfo/special/ambintel/sheets/sld0



Philips Ambient Intelligence 
http://www.research.philips.com/generalinfo/special/ambintel/sheets/sld017



Ambient Intelligence   Philips





1gramme of dried DNA can hold as much information as 1 trillion CDs.

DNA takes shape, BBC News ,12 January 2000



Internet Developments

Ambient Intelligence means that every object of culture 
can have its own �computer� which helps describe its 
own history.



The Changing World of Scanning 



Books are being scanned in at 

767 MB per page

1/2 Terabyte for Gutenberg Bible



http://prodigi.bl.uk/gutenbg/record.asp?strCopy=k&strPage=1r1&strSize=m





Paintings are being scanned in at 

30 GB each 

in the CRISATEL project (C2RMF)





the Thomson the Thomson 

flat scannerflat scanner
developed in 1990developed in 1990

140,000 photo-archives 

digitised in 

6.000 dots x 8.000 lines 

in 5 years (1996-2001)

Courtesy C2RMF



The new Macbeth chartThe first MacBeth colour Chart

Conservation Restoration Innovation Systems for 
Image capture and digital Archiving to enhance 

Training Education and lifelong Learning

Newsletter1       
Booth 35Courtesy C2RMF



A Polynesian object A Polynesian object 

at the at the Liais Liais museum in Cherbourgmuseum in Cherbourg

Courtesy C2RMF



Computer rebuilding of the engraved design Computer rebuilding of the engraved design 
all around the upper part of the vaseall around the upper part of the vase

Chinese bronze vase conserved 

at the Guimet museum in Paris
24 images per rotation

Courtesy C2RMF



Music instruments conserved at the Music instruments conserved at the 
music museum in Parismusic museum in Paris

X ray digital moving pictures X ray digital moving pictures 
for an exhibitionfor an exhibition

calebasse

accordéon

Courtesy C2RMF



Books Paintings   Reconstructions 

1990 1                     1 MB 10 MB 

1995 100 100 MB 500 MB

2000 100 5   GB 500 GB 

2003 767 MB 30  GB 5 TB



Restoration





VL Programming Environment

� Graphical Workflow / Coordination Editor

Coordination/ 

Workflow

Execution 

Kernel

VL  

Application-

oriented 

Operations

VL 

Application-

oriented 

data 

structures

VL

Operational 

Architecture

Globus-oriented Distributed Computing Environment

VL 

Cases 
Case 3

DNA Array

Case 2 

Micro beam

Case 1 

MRI Scanner
Others

Virtual Laboratory Operational Description  FOM

Scientific Collaboration



Contextualisation







































Stanze  Infobyte



Stanze  Incendio nel Borgo Infobyte
http://www.infobyte.it/catalogo/indexuk.html



Reconstructions



1993 Cluny IBM  et ENSAM (Centre d'Enseignement et de Recherche, Cluny)
http://www.cluny.ensam.fr:8085/P3-Le-Centre-ENSAM-de-Cluny/M2-Site



1993 Cluny IBM  et ENSAM (Centre d'Enseignement et de Recherche, Cluny)



1993 Cluny IBM  et ENSAM (Centre d'Enseignement et de Recherche, Cluny)
http://www.cluny.ensam.fr:8085/P3-Le-Centre-ENSAM-de-Cluny/M2-Site-



1993 Cluny IBM  et ENSAM (Centre d'Enseignement et de Recherche, Cluny)
http://www.cluny.ensam.fr:8085/P3-Le-Centre-ENSAM-de-Cluny/M2-Site-



2000 Cluny I and II    NÖ Landesregierung, Abteilung Kultur und Wissenschaft



2000 Cluny I and II    NÖ Landesregierung, Abteilung Kultur und Wissenschaft 



2000 Cluny I and II    NÖ Landesregierung, Abteilung Kultur und Wissenschaft

http://www.arge-projekte.at/proj5.html



1999  Cluny IV      Technische Universität Darmstadt



1999 Cluny IV Walder & Trüeb Engineering AG (RZW) 



1999 Cluny IV Walder & Trüeb Engineering AG (RZW) 



Cluny IV in Context Walder & Trüeb Engineering AG (RZW) 



1999 Cluny IV Walder & Trüeb Engineering AG (RZW) 



1999 Cluny IV IBM  and Walder & Trüeb Engineering AG (RZW) 



Book

1. Book

2. References

3. Bibliography



Electronic Book

1. Book

2. References

3. Bibliography

4. Hardware and Software Parameters



Electronic Reconstruction

1. Demo

2. References

3. Bibliography

4. Hardware and Software Parameters

5. Authenticity and Veracity (Digital Watermarks)

6. Methodolical Basis (Theory)



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.
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Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Museo Virtual de Artes El Pais (MUVA) See: http://www3.diarioelpais.com/muva/.



Contextualisation of Space and Time



Mexico Pavillion Expo 2000 Hanover



Kyongju World Culture EXPO 2000, Virtual re-creation of ancient Sorabol

http://www.sgi.com/features/2001/feb/kyongju/



Arup Talao   National Centre for Software Technology Bombay



Falun Ancient Mine  Centre for Digital Interpretation



Warwick Project: Theatre of Pericles



Warwick Project: Theatre of Pericles



NUME  University of Bologna



NUME  University of Bologna
http://www.infobyte.it/catalogo/indexuk.html



SANTI Spain



SANTI Spain 



SANTI Spain
http://videalab.udc.es/trabajos/santi/santi1.html



SANTI Spain



Yellow Mountains White Cloud Stream Scenic Area



Aboriginal Cultural Landscape Darwin Sound, Canada 

http://parkscanada.pch.gc.ca/aborig/page11L_e.htm



Pilgrimage Routes to Santiago da Compostella
http://www.coe.int/T/E/Cultural_Co-



Old Silk Routes and Digital Silk Roads



Alternative Interpretations 
and 

World Views





In science laws apply globally

In culture expressions vary nationally, 
regionally and locally.



We want not just the official story but
the same story from different viewpoints



Local Periphery

Fact

Regional Provinces                   Event

Story

National Centre

International e.g. Europe

Global World Centre

Elements for a New Framework



21st Century Solution

Digital Autonomus Cultural Objects (DACOs)

Use templates for links to different local, regional, national templates:

Templates 



MUVII Project



Augmented Reality IBM 

http://www.research.ibm.com/journal/sj/384/spohrer.html



Archeoguide: Reconstruction of Temple of Hera, Olympia 



CINECA and RAI:  Casa dei Centenarii in Pompeii



CINECA 

Virtual Cultural Heritage refers to the usage of 
Virtual Reality systems in order to generate, navigate, 

explore and inquire into reconstructed historical 
environments.









Kiyumizu Dera Temple



To-teki-ko 
Ryogen-in



Ginkakugi: Togudo �East Seeking Hall�: Interior



Ginkakugi 



Konchi-in





Creativity



Crivelli Annunciation National Gallery London 1486



Lippo Lippi Annunciation



Leonardo da Vinci Annunciation



Jan van Eyck  Annunciation 1434-1436



Jan Van Eyck Virgin And Child, Berlin 1436-1437



Robert Campin Annunciation Prado 1438 
http://images.google.com/images?num=20&hl=en&safe=off&q=Rob



Annunciation La Madeleine Aix en Provence 1445 







Mary of Burgundy Book of Hours Vienna 1467-1470



What would have happened to Renaissance art if topics 
such as The Annunciation were copyrighted?   



Rogier van der Weyden,  Madonna Reading, National Gallery, London 
http://www.nationalgallery.org.uk/WebMedia/Images/65/NG654/eNG654.jpg



Rembrandt, Titus van Rijn, the Artists�s Son, Reading, 1656-1657, Kunsthistorisches
Museum, Vienna,



Jean-Baptiste Corot, A Woman Reading, 1869, New York, Metropolitan



Pablo Picasso, Girl Reading at a Table, 1934, Metropolitan Museum of Art, New York.  
http://www.metmuseum.org/collections/view1zoom.asp?dep=21&full=0&mark=1&ite





Policy Implication

The uniqueness of the European approach lies in a constant interplay 
between enduring, collaborative and personal knowledge: i.e. using the 
cumulative effects of existing content as one basis for new content.



Andy Warhol, Marilyn Monroe 



http://images.google.com/imgres?imgurl=etext.lib.virginia.edu/railton/enam
312/gallerys/amart13.JPG&imgrefurl=http://etext.lib.virginia.edu/railton/en



Virtual Marilyn at Lake Geneva and the United Nations



RetroFilm.com      Marilyn Monroe 



What happens to modern topics such as Marilyn Monroe if 
they are copyrighted as virtual thespians?



Knowledge 

Enduring Collaborative Personal
Libraries, Museums, Archives

Collective Memory Institutions

Original  - Copy Draft New  - Shared New 

Broadcast Industry Collaborative Design

Content Industry Manufacturing Industry 



Knowledge 

Enduring Collaborative Personal
Libraries, Museums, Archives

Collective Memory Institutions

Original  - Copy - - Shared New -Personal New  

New Creative Industry 



Policy Implication

To unleash the potentials of E-Content we must keep what was in the 
public sphere, public and not subject it to unnecessary copyrights.  



Universals and Particulars



Global Information Ecology 

1 2
Scientific and technical Cultural and historical 
knowledge knowledge 

3

Centre Européenne de Recherche Nucléaire (CERN)
Industry Foundation Classes (IFC)
Standard for Exchange of Product Information (STEP
Intelligent Manufacturing Systems (IMS)



Technology Culture, History

Generic Unique 

Universal Laws Particular, Original 

Industry University

Manufacture   �      � Publishers

Information �      � Music Industry 

Computer       �      � Television, Radio

Science Arts, Letters







Lavenham and  Farnham



Bamberg and Hanover



Marburg and Hildesheim



Wolfenbüttel



Quedlinburg



Data

CNR ITABC Maurizio.Forte  : A Network of Virtual Heritage Centres 



We are putting objects into context so 
that we see not only the ruin but also 

reconstructions in augmented and 
enhanced reality



We need a 
Grid for Culture 

which builds on the solutions of the
E-Science Grid

where appropriate.



This fits into a vision of e-Europe with 
Networks of Excellence 

as the basis of a 
European Research Area (ERA)



Dank U

Thank you 

Danke schön

Gratias tibi agimus

Merci bien

Muchas Gracias 

Mille Grazie

Obrigado
Shukran
Spasibo


