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In 1999 the Russian Academy of Sciences (RAS), founded by Peter the Great, celebrates its 275th anniversary. RAS owns copious archives which are an integral part of the world cultural heritage and are of common interest. They are stored in the centralized RAS Archive, academic museums, scientific institutions and lower organizations of the Academy as well as private collections. The archives comprises portraits and snapshots of scientists, their handwritten manuscripts and other materials relating to activity of Russian academy and history of a world and Russian science. 

There are many unique handwritten, printed and graphic documents which cannot be widely accessed due to a possible damage or degradation. Moreover, many materials already now require urgent restoration and preservation, otherwise they irrevocably will be lost. First of all, it concerns to the photo-documents – glass plates, negatives, films, photo snapshots, whose term of life even in the best storage conditions is measured by decades because of irreversible physicochemical modifications in a structure of used photographic materials. The situation is aggravated by that majority of materials are known and accessible only to narrow circle of the archivists and experts, are published rarely and selectively. The search of necessary documents also is hampered by absence of the centralized catalogues and indices; especially it concerns archives of photo-documents and similar graphic materials, which indexing is enough challenge itself. The methods practiced in archives are usually based on writing the text descriptions of the images (summaries), maintaining of log-books, card-files and that of similar paper media. Such a text is not an integral part of a photo-document; they are kept separately from each other being linked only by numbers or codes that potentially threatens to information integrity.
Thus, on the foreground the following problems are put forward which are typical, apparently, not only for RAS archives, but also for other large archives of images: 

a) restoration and reliable long term preservation of the photo-documents and graphic materials;

b) development of methods and facilities for indexing and search of the archival information;

c) implementation of multilevel system for wide access to the contents of archives.

The modern information technologies provide effective solutions of the listed problems at moderate cost so changing the situation to the best. The obvious solution consists in gradual migration to digital archives in which the archival documents are represented in digital form that can be saved permanently. The work on populating a digital archive consists of the following general stages. It begins from mass high-quality digital input of a graphic/text archival information with storing it on temporary media. Then the digital restoration of the entered information is performed as required and strictly individually. Finally, the restored data are placed in an archival data base accordingly to the selected form of representation. Depending on size of the archive it can base on the mainframe or local area network of small computers. The further use of this primary digital archive develops in the following directions.
First, a necessary amount of copies of the primary archive are made to increase the reliability of storage and to distribute them over branches in regions. Depending on the archival fund and intellectual property considerations, the primary archives are made accessible only from limited area and/or by authorized personnel, e.g. through the controlled local workstations.

Secondly, a system of secondary archives is formed based on the primary digital archive. These archives are intended for a wide range of users and contain not all but only selected information or represented with reduced quality (e.g. images of smaller resolution). That prevents unauthorized commercial use and also reduces the costs of a storage. Such archives can completely be placed on one (or several) CD-ROM or DVD-ROM, to be published in mass circulation and distributed at low price or even free of charge (for example, through the public libraries). Another obvious form of secondary archive can be the Internet site that provides the global access to contents of archive.

In fact, such secondary archive in the Internet or on a compact disc plays a role of the illustrated catalogue of contents of primary archive, which allows one to conduct detail search of a necessary information, and also to familiarize oneself with the archival content (with the educational and cultural purposes). The secondary archive also can be used to preliminary select an information and to generate the detailed request for data retrieval from the primary digital archive if the information is supposed to be used in research or business. It is important to note that the creation of secondary digital archives is not a subject of special development, but result of once developed automatic or automated procedure. It allows to issue new editions of such archives operatively or on a periodic basis in accordance with populating the primary archive (which can last by years) and in case of new additions.

Thus, in the visible future the primal task on preserving archives and integrating them into world cultural heritage is seen in transferring them to digital media where the archival information is presented as primary/secondary database system. The main channel of acquaintance and scientific work with these materials will be a controlled access to the primary database and wide access to automatically formed secondary archives located in the Internet or a compact discs for independent operation without connection to the global network. Such three-in-one approach (database + Web site + disc) approach allows one to speed up a development, to increase quality of the content and to avoid unnecessary labor-wasting because of the repetition.
This is a general technique that was developed and successfully applied in the Institute for Information Transmission Problems of the RAS (IITP RAS) during the development of a text‑and‑graphics digital archive of Russian Academy of sciences. Probably, this effort is one from the first successful works of the said direction. IITP RAS has accumulated more than 25-year's sophisticated experience in the field of image processing and digital optics; the numerous large projects on space, medical and cultural imaging have been realized. For last years the Institute participates in preserving Russian and world cultural heritage concentrated in the large collections of the imagery information. Some examples are the Handwritten card-file of the Old Russian dictionary, Photo archive LAFOKI RAS, International database of watermarks from the East European medieval manuscripts and acts, etc. [1-5]. That is why from the beginning of 1999 IPPI RAS was charged with the development of text-and-graphics digital archive of RAS.

From the very beginning of operation it has become clear that the years are required to completely digitize the available archives of the Academy, even without any restoration. So a set of archival documents and materials was selected which are being subject to first-priority processing. Those are documents of portrait fund comprising negatives, photographs, graphics and art portraits of the figures of Russian and world science. On the one hand, this portrait fund is of not weakening interest even more increased as approaching to 275th anniversary of RAS. On the other hand, this is a safety of photo materials that raise the greatest anxiety as many of them are dated to the beginning of the century and even earlier.
A relational database was accepted as an information framework of developed primary digital archive. Such decision provides the information structure scalability needed to gradually involve other archival funds in the process. The relational database features a complete set of functions for information search and retrieval as well as facilitates portability of primary archive to a new hardware/software platforms as they evolve. Descriptions, summaries, biographies and similar textual information associated to the photo-documents usually is poorly structured and pertains better to a full-text databases. So we also need to extract key-like fragments from the texts and distribute them over the fields of a database records. Another problem was to bring together in a single database a very promiscuous information from almost three centuries of RAS history as not only the Academy's name, structure and role differentiated but even the fabric of society was changed in this country. Only one example: in some cases the exact dating of biographic events was unknown so it was necessary to develop a special way of representation in the database both precise dates and expressions like "not later autumn of 1768", to use them simultaneously (e.g. in chronological sorting).
As for image information, it is stored in the primary digital archive with use of standard graphics file formats such as TIFF that supports lossless image compression. Image files of high resolution are involved in general scheme of the relational database with the help of specially developed interface software modules which support image display and print as regular data management functions. For today the primary archive is maintained on LAN at IITP RAS building. The network connects personal computers working in Windows environment, and Access 97 is used as database management system (DBMS). In future we are going to convert the created database into the more effective and reliable environment such as SQL Server. The necessary application software for user operation with primary digital archive is developed with use of built-in software including VBA language.

In addition to the main part – to serve as primary text-and-graphics archive, the developed database supports auxiliary functions which help to handle the input and processing of the source information. This job is performed in parallel on several workplaces by large team of employees that makes great demands on the accurate registration and integrity check of the entered information. Those auxiliary database functions include real-time logging of all stages of input and processing of the images and the text information so this key process always remains under an effective control.

To the moment this unprecedented database already includes brief personal data of all RAS members elected since 1724 (about 5 thousand), their portraits (sometimes several pictures), a composition and organizational structure of the Academy, full list of gold medals and prizes in the name of prominent scientists awarded by RAS along with the award winners, a list of scientific journals published by the Academy, a historical review of RAS and its scientists' contribution in the world science, cartographic materials, and more. In the process of database population we converted in digital form and digitally restored over 6,500 black-and-white and color negatives, photographs, prints, paintings, and other graphic documents. Due to image processing methods and software developed in the previous projects, skilled personnel and high performance equipment available, we could complete the work extremely quickly, in less than half a year. And we are planning to continue the database population so that to involve other archival funds of RAS.

The database created in the project has been registered in the State Database Registry. It is partially accessible via Internet site that is functioning at IITP RAS. This primary archive keeps a lot of unique information consolidated for the first time that provokes a great interest of potential users. However, it is undesirable to give unlimited access to the database because those high resolution images are of great commercial value, and part of the textual information is of private sort. This inconsistency can be eliminated by creation wide accessible secondary archives, as mentioned above. As applied to the project, the secondary archive was implemented in both discussed forms – Internet site and CD-ROM.

Once the primary digital archive is ready, IITP RAS issued CD-ROM "The Russian Academy of Sciences. 1724-1999" that is being demonstrated at the exhibition simultaneous with this conference. In fact, the compact disc contains two separate products sharing the same information contained in the secondary database. The first one is a Web-CD intended to be viewed with use of an Internet browser at a platform supporting ISO 9660 formatted CD's. The second product appears as Windows application.

Advantage of the first option is its independence from both hardware and software as well as low resource consumption that allow one to use the disc effectively on entry level personal computers. Such an orientation toward minimal requirements to the workplace as well as autonomous mode of operation (without server) prevent us from using some modern means of Web-design including active pages and JAVA. Therefore only limited possibilities of active information search and retrieval are supported. Nevertheless, the developed interface allow a user to find the desired information enough effectively and conveniently. This Web-CD contains over 30,000 Web-pages in total, and the most of them was generated automatically from the primary archive. For that purpose the programs in VBA language were developed which supply the database with functions generating HTML files. These programs also form a coherent text from separate textual fields of the database record, as appropriate and keeping within rules of the language. Note that the database, CD-ROM and Web site are bilingual: all information is presented in Russian and English including a language of user interface. 

Another product on the compact disc is an application software specially developed to supply a user with easy-to-use tools for a direct access to the secondary archival database content, i.e. images and accompanying textual data. This software is implemented on a PC-based platform and can only run under Windows 95/98/NT‑4.0 or higher operating system. So, the graphical user interface is designed in the Windows style. But this implementation uses multimedia more intensively and supports comprehensive features of interactive data search and filtering. All database management tasks is carried out by this software tools. User interaction with the relational database is realized through a graphical user interface containing a set of forms, menus, buttons, and other controls.

For example, the options of the main menu «Slide-Show (1724-1999)»– «Presidents» activate presentation of portraits and short biographical data of all presidents of RAS as a slide-show sequence. This presentation is accompanied by MIDI sequences of classic, jazz, and pop music. The portrait archive and textual data are presented in styles used in database applications. Each row of that form contains the full name and the reduced portrait of a member of the Academy associated with the current record of this database table. By activating the «Biography» button the short curriculum vitae stored in the secondary database is displayed on a new graphical form along with the full-size portrait.

Both described versions of the end user interface deal with the same secondary archival database so they are equivalent by content. Digitally restored high quality images from the primary database are subjected to an essential decimation and after that they are placed into the secondary database in compressed JPEG file format. In spite of mentioned reduction, the images compose the overwhelming part of the disc volume. As a result, images retrieved from the secondary database have enough visual quality to display them on screen but too poor for desktop publishing which purpose needs for full resolution images from the primary archive. 
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