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Abstract

For the past few years the need for wide accessibility and popularisation of the Bulgarian icons has grown, aiming at disseminating our national cultural and historical heritage. Digital libraries with multimedia content as a modern technological solution for an innovative demonstration of valuable artefacts can be used for a presentation the variety of Bulgarian Icon art. This article aims to present a multimedia digital library, called “Virtual Encyclopaedia of the Bulgarian Iconography” that is part of the project “Digital Libraries with Multimedia Content and its Application in Bulgarian Cultural Heritage” and includes several hundred specimens of Bulgarian icons from different artists, historical periods, and schools, and their detailed description. The project lays the foundations of the registration, documentation, and the exploration of a practically unlimited number of Bulgarian icons. The tools of the virtual encyclopaedia give users the opportunity to compare the icons in their historic context, so that some as yet undiscovered treasures of the East-Christian iconography can be manifested.
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1. introduction

East-Christian icon art is recognised as one of the most significant areas of the art of painting. Regrettably, it is still neglected in the digital documentation and the registry of the art of painting. The accessibility to that large part of mankind's cultural and historical ancestry would be enhanced greatly if icons of all possible kinds and origins were digitised, classified, and “exhibited” in the Internet. That would allow the preservation and even the future digital restoration of a large number of rare specimens of the East-Christian art of painting.

The Bulgarian icon has always been an important part of the East-Christian iconic art. With their high level of professionalism, Bulgarian icon artists have greatly contributed to the shaping of the technique and aesthetics of the East-Christian icon during the centuries. Thanks to the remarkable skills of our iconic artists, today we are witnessing a great number of state-of-the-art icons. It is very important to preserve this extremely praiseworthy art, to present it as part of the world’s cultural and historic heritage, and to make it accessible to research professionals as well as the broad Bulgarian and international public.

Digital libraries with multimedia content are a modern technological solution of information and multimedia technologies and can be used for innovative presentation of the variety of Bulgarian Icon art. The goal of the project “Digital libraries with multimedia content and its applications in Bulgarian Cultural Heritage” (contract 8/21.07.2005 between the Institute of Mathematics and Informatics, Bulgarian Academy of Sciences (Mathematical linguistic department), and the State Agency for Information Technologies and Communications) [1] is to develop the information content, structure, and the realisation of a digital library (DL) with multimedia content as a demonstrator of “Virtual encyclopaedia of the Bulgarian iconography“. The goal of the first stage was to do:
· An analytical study on the development and applications of contemporary technologies for building digital libraries with complex multimedia content, their functional characteristics and architectures

· An analytical study of contemporary applications of digital libraries with multimedia content in preservation and presentation of cultural and historical heritage

The digital library with multimedia content “Virtual encyclopaedia of the Bulgarian iconography” is available on http://mdl.cc.bas.bg/icons.

2. information content of the multimedia digital library “virtual encyclopaedia of bulgarian iconography”

DL with multimedia content “Virtual encyclopaedia of the Bulgarian iconography” includes:

· several hundred specimens of Bulgarian icons from different artists, historical periods, and schools, and their detailed description;

· Techniques of the iconography;

· Description of significant iconographic schools of The Renaissance—introduction of works and authors;

· Biographies of known iconographic artists;

· A glossary of 95 terms.

The icons presented originate from the end of the twelfth to the beginning of the twentieth centuries and the majority of them belong to the Bansko-Razlog iconographic art (around 80 icons, XVIII, XIX, XX century). The demonstrator also presents icons from the following schools and regions of Bulgaria: Triavna iconographic school, Samokov iconographic school, icons from Veliko Tarnovo, Sozopol, Rila Monastery, Arbanasi, etc. This group includes painted icons and icons built with mosaics that are located in European museums, churches, monasteries, and private collections.

The digital objects are grouped into thematic collections according to their topics. For each object and collection, special meta-descriptions are created. They include data about the title, the artist, the period (in years and centuries), the school, the dimensions (width/height/thickness), the technique, the base material (type of wood, ground coat, etc.), the category, the location, the author (biographic data), comments (features of the icon such as state, founder’s and other signatures, previous restorations), etc. Also, they contain links to other digital objects and collections, keywords, and so on. That information is used for the semantic annotation and indexing of the digital objects, which facilitate their locating during search requests, and their web-based representation. [3]
The demonstrator allows for a visual and analytical representation not only of a single icon scene, but also of multiple component images together or separately. Every scene can be described and visually included as a part of the entire icon.

The organisation of the media databases, the representation and description of the digital objects, and the classification of the artefacts, are developed according to the recommendations of the international group of museum experts of East-Christian Art (UNESCO/I.DB.I) and the standards of CIDOC/MICMO. 

3. structure and realization of the multimedia digital library “virtual encyclopaedia of bulgarian iconography”

The chosen architecture represents a hypermedia digital library, which means that presentation of a complex multimedia content in the Internet is simplified. The resources are digital objects of different formats—text, graphics, and other media. They are structured in a hypermedia manner, i.e., some digital objects point to other ones. In this way the user can navigate quickly, in a non-linear fashion, within areas of related topics, using the hyperlinks. [2] [3] Figure 1 depicts the architecture of hypermedia digital library.

The demonstrator recognises two types of users - administrator and viewers. The two types have different rights for accessing and using the system. The functions of the administrator are to add digital objects, to edit and delete them, to organize the overall digital library structure and to control user’s access. The viewers can view and search for their objects of interest. 
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Figure 1. Architecture of the hypermedia digital library

The demonstrator has been implemented using the following technologies: PHP/MySQL, CSS, HTML (dynamic and static pages) and Javascript. The program works in a client-server architecture which requires:

· Server: A web server with PHP 4.0 installed, access to a MySQL 4.1 relational database with permissions for creating tables, inserting, selecting and updating data in them, permissions for writing in the main demonstrator directory, etc.

· Client: A DOM-compatible web browser and a TCP/IP connection to the web server.

The source code of the demonstrator is separated into several scripts, written in PHP and using MySQL for storing the library data, which are executed through the Web. There are various library files, containing functions used throughout the code, grouped by their purpose, a global CSS file containing the HTML styles defining the user interface, a global JS file containing various JavaScript functions used for enhancing the user interface, and static HTML pages. [4]

The mechanisms for protecting the displayed images and textual data from copying, reproduction and subsequent distribution conform to the requirements of the collections and artefacts’ owners—i.e., the presented digital counterparts of Bulgarian icons are digitally protected with the credit line method, as well as by disallowing the copying and downloading of the images. [4]

4. services and personalization

In this stage the “Search” service in the demonstrator aids the visitors in finding a certain object by the following criteria: icon title, author, period, type, school, region and location. The search can be conducted by one as well as by more criteria. 

Our current development is conducted on the idea to provide personalized and context-based search. Therefore we are constructing three types of users:

· First level users - users without special background;

· Second level users - users with special interest in icon art and good specialized knowledge (bachelor students);

· Third level users - researchers in Bulgarian iconography (master/PhD students) with high professional level of education in this area.

Every user will be registered and classified according to its background information. A special user modelling ontology will be used as a metadata description of the user's background, interests, wishes, object observation style, level, preferences, etc.

For different user levels, our search engine will show different parts of the digital objects. For example, a first-level user will see the title, the author, the period, the size and the digital image of the search icons. Moreover, if this first-level user has any special interests, wishes or preferences the search results will conform to them. During the registration process every user will determine the overall view of the digital objects (the object description information, available or not available images, etc.) for their profile. 

The search results will be also context-based i.e. when the user searches by use of more than one criteria (for example by title, author, period and school) the search engine will show not only the results that match all criteria simultaneously, but it will show additional groups of results – other icons from the same author, other icons from the same period or school, etc. 

5. conclusion

For the past few years the need for wide accessibility and popularisation of the Bulgarian icons has grown, aiming at disseminating our national cultural and historical heritage. Therefore, it is necessary that the icons’ idiosyncratic art and exceptional values be made available in the global information space, so that they become accessible to both professional researchers and the wide audience. The digital library with multimedia content as a demonstrator of a “Virtual Encyclopedia of Bulgarian Iconography” features:

· innovative tools and techniques for navigation and viewing, services for searching and extracting digital reproductions of hundreds remarkable Bulgarian icons from different authors, periods and schools, and their description;

· methods for presenting, describing and annotating the objects of the digital library with multimedia content;

· hypertext structure of the digital objects, allowing for non-linear browsing of topic-related areas;

· hypermedia architecture of the digital library.

The user interface is consistent with the capabilities and requirements of the end-user. The latest technologies and trends for developing web-based digital libraries have been used for the design and implementation of the demonstrator.

The project relies on the idea that the unity of the text information and the high quality of the digital images will represent the virtues of the Bulgarian icon in their entirety and will contribute to its preservation, wider exhibition, and future potential restoration. The demonstrator developed is a tool for exploration of the techniques, styles, colours, and forms, as well as for the tracking and comparing of specimens and periods of the iconography and historical development of this art. The presented project lays the foundations of the registration, documentation, and the exploration of a practically unlimited number of Bulgarian icons. The tools of the virtual encyclopaedia gives the users the opportunity to compare the icons in their historic context, so that some yet undiscovered treasured of the East-Christian iconography be manifested.
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