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Abstract

This contribution introduces the eContentPlus project “Bernstein – The Memory of Papers” and its intermediate results after the first project year. Bernstein started in September 2006 as a co-operation between nine institutions from Austria, England, France, Germany, Italy, and the Netherlands with a duration of 30 months. 

The objective of project Bernstein (www.bernstein.oeaw.ac.at) is to create an integrated European digital environment for the expertise and history of paper by interlinking all existing European online databases of paper reproductions. Cornerstone of the project is the Bernstein workspace (portal), which provides the necessary infrastructure for integrating various content repositories (databases) and content processing tools (image processing & data mining software). A first version of the workspace is available online and allows additionally access to the integrated bibliography.  A textual watermark description standard which comprises a classification scheme for the hierarchically organized watermark types and a trilingual nomenclature giving a name to each type is presented. Alternatively to the hierarchical model, the component model describing watermarks in terms of one or more distinct objects (henceforth 'components') and their spatial inter-relationships has been introduced. 

Data and consortium
The core of the project is built by four databases of watermarks and paper. These databases contain images of the physical paper structure and of the watermarks, textual descriptions and contextual data, e.g.  storage place, catalogue number, etc. The images are of varying quality and acquired by different methods, e.g. drawings, rubbings, radiographs, digital photographs.

The largest collection in project Bernstein is constituted by the digitized watermarks repertorium of Piccard (http://www.piccard-online.de) in Stuttgart which contains 92.000 data sets. Dr. Peter Rückert will present in his lecture this core collection in more detail.
Koninklijke Bibliotheek in Den Haag contributes the collection of watermarks found in Dutch incunabula  (http://watermark.kb.nl/) with some 16.000 exemplars. The images are rubbings or high-quality radiographs.  
The collection `Medieval Watermarks´ (http://www.oeaw.ac.at/ksbm/wz/wzma2.htm) of the Commission for Paleography and Codicology of Medieval Manuscripts in Austria/Austrian Academy of sciences in Vienna contains presently 8.000 beta radiographs from medieval manuscripts found in Central Europe. An important user category is art history which is represented through the growing paper collection of the Dutch University Institute for Art History Florence (www.wm-portal.org) which contains presently 1.500 data sets from pieces of art of Rembrandt, Fra Bartolomeo, and others.

The paper and watermark data are being enriched by contextual data. The German Buch- und Schriftmuseum of the German National Library in Leipzig makes available an extensive international bibliography about all aspects of  paper and paper making. Another contextual source, to be made available through Bernstein, is the Incunabula Short-Title Catalogue (ISTC, http://www.bl.uk/catalogues/istc) of the British Library.

The Bernstein consortium includes:

1.
Austrian Academy of Sciences (http://www.oeaw.ac.at), Commission for Paleography and Codicology of Medieval Manuscripts in Austria (http://www.oeaw.ac.at/ksbm), Commission for Scientific Visualization (http://www.viskom.oeaw.ac.at),

2.
Archives of the State of Baden-Württemberg, Stuttgart, Germany (LABW, http://www.landesarchiv-bw.de),

3.
Graz University of Technology, Institute for Information Systems and Computer Media, Austria TUG, http://www.iicm.edu/),

4.
Laboratory for Occidental Medieval Studies in Paris, France (LAMOP, http://lamop.univ-paris1.fr),

5.
German National Library, Deutsches Buch- und Schriftmuseum, Leipzig, Germany (DNB, http://www.d-nb.de/),

6.
Dutch University Institute for Art History Florence, Italy (NIKI, http://www.iuoart.org/),

7.
Delft University of Technology, Information and Communication Theory Group, Netherlands (DUT, http://tudelft.nl),

8.
Koninklijke Bibliotheek, National Library of the Netherlands, The Hague, Netherlands (KB, http://www.kb.nl),

9.
University Liverpool, Great Britain (LU, http://www.liv.ac.uk/).

First Results

After the first year of the Bernstein project, we have the first results which are available online for discussion and testing.

The process of comparison and harmonization of the Bernstein databases has led to a first version of a textual watermark description standard. The result so far is a trilingual thesaurus (English, French, German) now based on the terminology used in all Bernstein relevant databases. Thus, the standard includes a classification scheme for the hierarchically organized watermark types and a nomenclature giving a name to each type. The future potential of this watermark standard is obvious for it is useful and extensible to other collections of watermarks beyond this project’s lifetime.  Watermarks of the same type can now be described trilingually by the same names and data interoperability and search across all databases is now prepared. The thesaurus can be found on the project development site: http://www.bernstein.oeaw.ac.at/twiki/bin/viewfile/Main/DocumentsArchive?rev=1;filename=Bernstein_Thesaurus.pdf.
Alternatively to the hierarchical model, the component model describing watermarks in terms of one or more distinct objects (henceforth 'components') and their spatial inter-relationships has been introduced. See a test implementation for the motif bulls’ head on: 

http://bernstein.iicm.tugraz.at:8080/BernsteinSearchEngine/componentsearch.disp
Cornerstone of the project is the Bernstein workspace (portal), which provides the necessary infrastructure for integrating various content repositories (databases) and content processing tools (image processing & data mining software). The  first  proposal  for  the  design  of  the integrated  workspace  are mock ups  of  the user  interface which are available online  under http://bernstein.iicm.tugraz.at/bernstein for testing and evaluation. This  proposal  will  be  the basis  for  the  discussion  about  the  final  functionality  and  design  of  the  integrated  workspace.  The  first  component  model  search  prototype  was  implemented  with  three  motifs  “bull’s  head”, “letter  P”  and  “triple  mount”.  For  each  of  these  motifs  about  250  different  watermarks  were described  by  components  and  altogether  there  are  about  750  watermarks  stored  in  the component  database. The  demo version  of  the  bibliography  was  implemented  with  bibliographical  data  from  the German  National  Library  in  Leipzig  and  is  also  available  online  under  http://dnb.cheshire3.org.  
The first GIS data batch has been published. The goal of the Historical Geographical Information System of Project Bernstein (BH-GIS) is the representation across space and time of the distribution of watermarks and other paper features stored in the Bernstein databases. Additionally, Bernstein should be able to provide bibliographical data incorporated in the maps. The first step towards the GIS is the generation of a list of places occurring in the Bernstein databases matched to geographical coordinates. The work accomplished so far consists in a matched list of place names, coordinates and additional metadata.

The cross-link between the “Watermarks in Incunabula printed in the Low Countries” (WILC) and the “Incunabula Short-Title Catalogue” (ISTC) has been implemented and tested. WILC is the consortium’s database on papers of Dutch early printed books and ISTC is the database of the British Library developed in collaboration with LU, providing information on the content and physical aspects of virtually all known incunabula editions in the world (29.224 editions).
One further result is a series of exhibitions. The series started in Stuttgart focusing on a bi-national project between the LABW in Stuttgart (Germany) and the OEAW in Vienna (Austria) which belongs to the previous history of Bernstein. The title of the exhibition was “Ochsenkopf und Meerjungfrau – Wasserzeichen des Mittelalters” and an accompanying 70-page German catalogue illustrates the aims, the value, the advantage and the importance of paper and watermark research. After Stuttgart (Dec. 14th, 2006-Feb. 2nd, 2007) this exhibition continued in Vienna at the Schottenstift (March 22nd -June 9th, 2007).

Step by step the exhibition will be enlarged and transformed into a Bernstein exhibition. The first revision has been done for exhibitions in Italy. The Italian catalogue has grown up to 98 pages. The first Italian exhibition took place in Fabriano at the Museo della Carta e della Filigrana (July 9th -Aug. 27th, 2007) under the heading “Testa di bue e sirena – La memoria della carta e delle filigrane dal medioevo al seicento”. The next step has been an exhibition in Rome at the Istituto Centrale della Patologia del Libro (Sept 8th-Sept 29th, 2007). Further planned Italian venues are Florence, Torino and Milano. Besides this, revised and enlarged German exhibitions in Dresden, Leipzig, and Vienna are in discussion. Finally, we will also produce an English version with intended exhibitions in Liverpool, Glasgow, London, and Leiden (The Netherlands). 

New contacts and investigations have shown that there are some more digital collections which should or could be integrated into Bernstein. Among them are:

#   Non-Bernstein Internet databases

    * Archive of Papers and Watermarks in Greek Manuscripts (APWGM)

    * Briquet Watermarks Digital Archive (BDA)

    * Briquet Watermarks Digital Catalog (BDC)

    * EVTEK Paper Identification Database (EPID)

    * Le filigrane degli archivi genovesi (FAG)

    * Filigranes anciens de Toulouse (FAT)

    * Gabriel Garcia Paper Collection (GG-PC)

    * International Paper Registry (IPR)

    * Manuscript Heritage, Iranian Manuscript Series (MH-IR)

    * Thomas Gravell Watermark Collection (TGWC)

    * Varianten des Wasserzeichenmotivs Glocke (VWZG)

    * Watermarks in Incunabula printed in Spain (WIES)

    * William Stansby Papers Collection (WS-PC)

    * Watermarks of Papermill Basel (WPB) 

# Non-Internet databases

    * 'Abd al-Rahman al-Hadhrami Paper Collection (ARH-PC)

    * Bibliotheca Hertziana Paper Collection (BH-PC)

    * Hebrew Incunabula Paper Collection (HI-PC)

    * Istituto Centrale di Patologia del Libro Paper Collection (ICPL-PC)

    * National Library of Russia Paper Collection (NLR-PC)

    * Northumbria University Paper Collection (NU-PC)

    * Russian Academy, St. Petersburg, Paper Collection (RASP-PC)

    * Rijksmusuem Paper Collection (RM-PC)

    * Papers used by Rembrandt - British Library (RP-BL)

    * Papers used by Rembrandt - Library of Congress (RP-LOC)

    * Russian State Museum Paper Collection (RSM-PC) 

# Collections not digitized

    * Aurelio & Augusto Zonghi Paper Collection (A2Z-PC)

    * Akademie der Bildenden Künste Paper Collection (AKP)

    * The National Library of Germany, Cultural and Paper Historical Collections (DNB-CPHC)

    * Institut des Textes et Manuscrits modernes Paper Collection (ITEM-PC)

    * Louvre Paper Collection (L-PC)

    * Theo Gerardy Paper Collection (TG-PC)
An additional project, let’s call it “Bernstein 2”, is intended for submission and should add some of these collections to the Bernstein network.
Conclusion
The work on Bernstein is on schedule according to the work plan and the first results allow to include external experts into the evaluation process. The work on the work space will continue. It has to be redesigned and adapted to the needs of the users after an intensive testing period.  
An important task will be the integration of existing image processing tools and databases, and the expertise of the historians and papermakers in order to develop paper authentication, identification and evaluation (AIE) capabilities. Authentication examines wherever two papers are of the same origin, while identification provide an expert opinion on the date, place and producer from which the paper originates. Evaluation is about other information, such as paper quality. AIE is a key element paving the way for future applications on the basis of our system.

A project like Bernstein makes sense only if it grows steadily, attracts new users and data providers, lives beyond the end of the development phase, and is continuously maintained. In order to enlarge the number of online databases connected to Bernstein, to attract new users and user groups and to guarantee the sustainability of the project we will distribute and offer as download a ready-to-use “dissemination kit” containing Open Source software and documentation on how to set up new services for paper studies and produce new digital on-line collections according to the best practices of the field. This kit will provide the necessary know-how for the construction of a digital paper collection, specifies the standards for data structures and meta-data, provides ready-to-use software, and enables the integration into the Bernstein portal. The dissemination kit will be free of charge and multilingual (English, German, French, Italian, Spanish, Russian).
