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(On an example of Moscow State University Multimedia Atlas)
Creation of electronic maps and atlases - quickly developing and demanded direction of modern cartography in which modern technologies of multimedia are widely used, and also possibilities of the Internet and GIS. The area of their application is practically boundless: from a planet as a whole to rather small natural reserves and parks, territories of city architectural complexes and historical and cultural monuments. In this connection it is represented expedient to consider development cycles of similar products, having paid attention to the technological processes distinguishing designing of multimedia cartographical products from traditional mapping and to analysis, how much new geoinformation technologies can lean against methodical achievements of classical satiny cartography. As an example experience of creation of the scientifically-help multimedia atlas of a large city architectural complex of territory of the Moscow state university on mountains Vorobevyh [1, 2] is made use. The atlas was developed in connection with the 250 anniversary of the Moscow State University which has been widely noted in 2005. 
Multimedia it is considered by us as the special computer technology integrating various means of storage and reproduction of the information, including cartographical images (three-dimensional and virtual models, animations), aero-and space pictures, photos, illustrations, texts, a soundtrack etc. [4]. Initially multimedia technologies were used at creation of electronic presentations, encyclopedias and guidebooks. Last circumstance has affected in the solving image introduction of multimedia in cartography, and today in our country and in the world there are tens the multimedia products devoted to architectural complexes кремлей, cathedrals, territories of large museums, historical monuments, reserves and so forth [6, 8, 9]. One of typical products is devoted the State museum to reserve - Павловск. It is created by joint efforts of employees of a museum and studio "Classic", St.-Petersburg. In structure of the given multimedia disk are included - maps, schemes, plans, photos, texts, a soundtrack and so forth All materials are interconnected, and placed in four basic sections of product: "Palace", "Park", "History" and "Help". In first two sections interactive maps and the schemes are presented, allowing photos and text inquiries on objects of a museum complex, architects and construction history. It is necessary to notice, that all photos included in structure of given product - panoramic, and have coverage of 360 degrees across and 180 on a vertical. Besides maps and schemes of a museum of reserve, are available floor plans of the Pavlovsk palace also added with panoramic photos of all premises of a building. The number of similar products quickly grows.
Much in common with these plots has also mapping of university territories (campuses). Territories of campuses represent as though small towns in cities, and their mapping was quite often carried out in the form of fragments of usual city plans or advertising brochures with arty executed registration. Last years territories of university campuses became new area of large-scale electronic mapping: plans, maps, pictures of campuses even more often began to get on compact discs and to the Internet [11,13-15]. For this purpose there are some reasons: first, universities aspire to present the information on the educational institution in the most attractive form combining information with presentation of advertising; Secondly, there is a constant and not decreasing requirement for reception of the information on university from entrants and graduates, numerous visitors and tourists, at last, thirdly, there is a possibility to use new computer technologies, in particular, virtual modeling for display of the territories, which in itself are of interest, as original, and is frequent - unique architectural complexes [2]. 
It is necessary to notice, that traditional printing atlases, except maps widely include explanatory and help texts, photos, an aerial images and satellite pictures, profiles, statistical tables and so forth Multimedia means give the chance to use along with the materials set forth above also a sound, video, animation, virtual excursions and many other things ways of display of the information which allow to deduce electronic cartographical product on qualitatively new level. In this direction in the Siberian state geodetic academy on cartography chair research works on a theme are conducted: «the Technique of creation of geomultimedia atlases» [5]. 
In electronic cartography, also as well as in traditional, the atlas is considered as the regular arch of knowledge and data on territory, processes and the phenomena accessible at modern level of scrutiny of object. Designing of any atlas starts with its appointment, according to an object in view, idea, features of the maintenance, structure, type of the edition and used technology. Before project working out there is a studying of object of mapping, composers define requirements of the future consumers and try to reveal possible directions of its practical use. Studying of sources, and also a choice of software of realization that is new and very important stage in comparison with a traditional technique of mapping also concern preliminary design works. 
The atlas project should give full representation about the conceived product and provide possibility calculation of terms of author's performance, editorial and compilation sheet and publishing works. Project structure consist of: the atlas program, the scenario, a breadboard model of its configuration, the list of additional researches and organizational-technical section. The atlas program contains the full list of maps and sections, a substantiation of scale and additional materials. The configuration breadboard model defines sequence of placing of maps, illustrations, pictures, photos and texts. In it I represent typical configurations, both sections, and separate maps. 
Each stage of works provided in traditional process of creation of the atlas, has analogies at drawing up of multimedia product. But there are also some differences connected with features of products, the presented in paper and electronic form.
First of all, creation of the multimedia atlas assumes obligatory drawing up of the scenario, and also the technical project, on use of specialized software products. There are some differences in stages connected with selection of sources and the decision of scales of maps. It is necessary for developers of the multimedia atlas to supervise constantly technical processes of realization of the maintenance of product since convenience and simplicity of work will depend on it in many respects. It is necessary to focus especially attention of the potential reader on additional possibilities of multimedia product, such as: listing of maps, illustrations, photos and texts, automatic search of objects in the set attributes, scaling, a call of legends and etc. 
At creation of the multimedia atlas, as well as traditional, especially important role is played by the proved choice maps scales. Scale definition - one of the key moments at an embodiment of idea of any cartographical product. One of advantages of the electronic atlas in comparison with traditional, is possibility of fast change of scale, however it is necessary to mean, that change of scale of a card means, first of all, change of volume of its maintenance, and not just increase and reduction of the sizes of the image.
Experience of traditional satiny cartography and modern achievements in the field of multimedia [3,5,10,12] have allowed to develop the following block diagram reflecting the basic stages of creation of the multimedia atlas with reference to territory of a university campus.


Let's make short comments on the stages presented on the scheme.
Creation of the multimedia atlas program includes: the formulation of the purpose, appointment and preconditions of manufacturing of the given product, studying of the object mapping, a concrete definition of subjects and atlas type, a choice of sources for drawing up, scenario working out, and also selection of the standard and specialized software of necessary creation at all stages and processing’s of materials. 
Working out of the scenario of the atlas – is an important preparatory stage which includes gathering and preparation of initial materials, formation of structure of sections, a breadboard model and registration. The basic materials used at drawing up of the multimedia atlas, as a rule, are maps and charts in analogue and digital forms, photos, text descriptions. As additional sources of the information it is possible to involve video fragments, animations, etc. the Technology of multimedia uses sound effects, music underneath both visual, and the acoustical channel of receipt of the information, therefore software allow to use practically all forms of representation of the information accessible for today. Thereby the multilateral perception of the object and the surrounding its environment is provided. For example, virtual flight is included in structure of the atlas of the Moscow State University over the campus territory, based on three-dimensional digital model of buildings and the constructions, executed by ESRI ArcScene technology. In «Introduction section» it is possible to reproduce sounding of a hymn of university in execution of the Academic chorus of the Moscow State University. In section «Ecological conditions» the video fragment showing a condition of green plantings of a university Botanical garden and many other things is placed. 
The atlas scenario also defines: sequence of placing of documents (maps, articles, illustrations, pictures, audio and video of plots in sections), the description of an order of access to them, the list of possibilities which it is necessary to give to potential readers of the atlas (listing of maps and photos, automatic search of objects in the set attributes, scaling, a call of legends etc.). 
Preparation of the Breadboard model and working out of the list of maps inseparably linked among themselves. On successfully made breadboard model depends not only shape of product, but also its efficiency, convenience and simplicity of use, possibility to find the demanded basic quickly and additional thematic or help information [5]. In the course of atlas creation it is expedient to test some ways of the organization of access to the information. For example, in the developed Atlas of the Moscow State University the following is used. Maps can be caused from a table of contents, as from "root" page, and also from corresponding sections of the atlas. Distinctions consist that the call of a necessary card from "root" page provides only its static viewing, and the reference to a card in corresponding section does accessible additional to possibility, for example a call of photos of the objects shown on a card (buildings, sports constructions, monuments, etc.) Text helps or vocal comments. The same principle is used by working out of a breadboard model of section of the Museum of physical geography. By pressing the icons of cameras placed in different sites of plans, there are photos of stands, wall expositions and exhibits of a museum [2]. Besides the above-stated possibilities it is expedient to include action buttons in an interface breadboard model: curling in the panel of problems, atlas closing, transition in a table of contents, return on the previous page of the atlas and transition to the following.
The major role in drawing up of the multimedia atlas, as well as any cartographical product, plays - design. In the course of its working out it is important to choose graphic means for designing of effective system of cartographical signs. As an example, it is possible to result a card «Monuments in Moscow State University territory» which is supplied by art badges in the form of busts and monuments, for display of distinctions in sculptural compositions. Application of artistic touches considerably expands presentation and readership of maps. 
The good visual effect gives use of technologies of three-dimensional visualization for display of buildings and Moscow State University territory. Volume images do images similar to photos or digital pictures. But in photos it is possible to fix only a static condition of object, and three-dimensional images allow modeling dynamics of object and environment, to predict their development, to project new constructions etc. As a substrate for three-dimensional models of buildings most expediently to use volume model of a relief of territory, space pictures, thematic maps and so forth [6]. Various approaches to display of the same territory, allow the reader to see its many characteristics which at a sight at a two-dimensional card, do not look so obvious. Even turn of "chamber" concerning three-dimensional model, its inclination and change of position of a source of illumination allow to see architecture of buildings under other foreshortening, to estimate инсоляцию territories, to define a condition of green plantings, a part from which, probably, suffers from shortage of a sunlight etc. 
Application of the proved color scores and schemes, gives the chance to show various characteristics of territory more visually. For example, on a card «the Condition of green plantings and a road covering», is simultaneously shown a condition of natural and anthropogenesis objects. 
Working out of style of product, provides its integrity and individuality. In the course of its creation it is necessary to consider appointment and atlas subjects, and also characteristic, distinctive lines of object of mapping. Considerably enriches product use of art elements of registration: frameworks, logos, fonts and so forth in the considered multimedia atlas of the Moscow State University, all theses set forth above are considered and realized. For example, as badges of sections of the atlas and an icon of all products the silhouette of the Main building on mountains Vorobevyh, as the brightest and remembered image, ассоциируемый with the Moscow University is used. The photo of this building is applied in the atlas as the basic background of all pages and product sections. At transition from one section of the multimedia atlas in another, the fragment of hymn Гаудеамус is reproduced. 
The design plays the important role in aesthetic perception of separate maps, sections and all atlases as a whole. For example, registration of "Introduction" section of the atlas of the Moscow State University is made distinct from all the others. In it photos of historical decrees, engravings with images of district and the first buildings of university, last centuries, and also text inserts are placed, with use of the stylized ancient fonts and so forth atlas Appointment has the greatest influence on specificity and individuality of design. The product universal purpose, assumes wide sphere of application, and leaves traces on style of registration of the atlas. 
The cover makes the first impression about the atlas. In its design essential are: style, appeal, and even рекламность. In some cases pertinently simultaneously to place on a cover the modern and historical plots concerning territory and object of mapping. For example, on a cover of the multimedia atlas of the Moscow State University, the given principle is realized by means of the joint image of a modern aerial photograph of area Vorobevyh mountains and a topographic map executed by the Case of military topographers in 1818г (fig. 4). 
The structure of the multimedia atlas of the Moscow State University, considering its scientifically-help appointment, includes twelve basic sections [2]: "Introduction", "Environment", "Building", «the Road and transport network», «Ecological conditions», "Communications", "Monuments", «the Physical geography Museum», «the Aerial and Satellite images», «New territory», «Help data», "Help". Each section of the atlas besides maps contains photos (all them more than 300), digital pictures, the texts, "emerging" text comments. On aero-and space pictures besides a university architectural complex the next structures and objects are visible, that allows to be guided faster on them (fig. 5) [16]. 
 
The choice of the standard and specialized software is one of the most important stages of drawing up of the multimedia atlas as on it in many respects depends speed and quality of performance of all work, conformity to the principles put in the program of product, its scenario and structure. To a choice of concrete products, the stage of comparison and studying of possibilities of programs precedes. For example, distinctions in territorial coverage of architectural complexes, their historical and architectural features, a site, cause preferences in application of those or other program technologies. At designing of the multimedia atlas of the Moscow State University the given stage consisted in selection of following versions of the software used for:

creations of a cover of the atlas providing functioning of all product as a single whole - program MediaChance MultiMedia Builder 4.9.7
drawing up of electronic maps - program complex ESRI ArcGIS 9.2
creation of three-dimensional models - program Autodesk 3D Studio Max 8
processing of raster and vector graphic materials - program complex Adobe Creative Suite 2
creations of text documents, hyperlinks and emerging helps - program complex Microsoft Office 2003
processing of audio of data and video of sequences - programs Sony Sound Forge 9 and Adobe Premiere Pro 1.5 accordingly 
creations of virtual excursions - technology Quicktime VR

· Creation of help materials - program Microsoft HTML Help Workshop 3.2
Mapping can be subdivided into following basic processes: a choice and creation of a geographical basis, legend drawing up, drawing of the thematic maintenance, generalization and the coordination of elements of the maintenance, creation author's and составительского originals of maps. 
At computer drawing up of maps, depending on product appointment, use raster and vector types of images. From the technical point of view raster type of storage of the graphic information is easier and faster in the course of its creation. In turn, the vector type of images, is more difficult in the course of creation, but is easier and more evident in use, editing and updating. 
The majority of electronic maps presented to a raster kind, are created by export from GIS appendices or graphic editors. A basic purpose of maps presented to the given format is display of a condition of natural and anthropogenesis objects, processes, the phenomena fixed on a certain stage of time. Editing and updating of the maps presented in a raster kind, is extremely labor-consuming and demands the big time expenses. For drawing up, editing and updating of electronic maps, as a rule, use a vector way of representation of the graphic information, applied in program GIS complexes and polygraph editors (Corel Draw, Adobe Illustrator etc.) . In our country and abroad among GIS complexes program ESRI ArcGIS which feature is accurate diversification complex modules in use directions uses the greatest popularity. For example, in need of numbering of maps and their publication on the Internet one program, and for creation of digital three-dimensional models of district and their conclusion to the press is applied - another is used. The given complex is completely compatible to the majority of appendices of other firms of software developers that allows operating with any data and materials, in the course of creation, editing and updating of electronic maps. 
Creation of the author's original of the multimedia atlas is last stage of drawing up of product and includes following processes:
· testing and debugging 

· creation and recording of master disc
· replication
Testing and debugging of the multimedia atlas are necessary for maintenance of stable work of the appendix on various hardware-software computer systems. The operational system, volume of operative and video memory, display resolution, presence of a sound map, and also manipulators of input of a conclusion and the remote terminal units, all these and many other characteristics in a various measure influence stability and correctness of functioning of multimedia product. Testing process occupies a considerable part of time and demands high qualification. There are two facts of common knowledge, promoting acceleration of process of testing: 1) more than 90 % of users of computers worldwide use as operational system, based on Microsoft Windows family; 2) most often used (minimum) resolution of the screen at work with the majority of modern computer appendices is 800х600 points on inch. Proceeding from it, applications not on all set of operational systems and only on Windows programs family were tested. As to the screen resolution in 800х600 points on inch it already became the standard by working out of any appendices including multimedia. After performance of all aforementioned requirements, start checking:
placing of all files of a disk in program directories and the root catalogue, according to the developed logic structure and the atlas scenario;
names and expansions of files of a disk on presence of errors and discrepancies; 
coding and the fonts placed as a part of a disk on readership and a correctness of display;
all elements of a disk: images, the documents, the built in appendices, references and hyperlinks on possibility of work and functioning out of system in which product was developed;
· After successful performance of all aforementioned actions, product record on the laser carrier (cd, dvd) is carried out;
Manufacturing the master of a disk is a process of preparation of materials of the laser carrier which in the subsequent will be used for duplicating. The internal structure of the given disk should not change. Creation of such disk assumes performance of following operations: 
· manufacturing of a file of a cover of a disk, for the subsequent drawing of the image on not a working surface; it should be executed in a vector kind, it is desirable in one of the most widespread formats, for example: *.eps, *.wmf
all used fonts should be translated in curves
in names of files of a disk it is necessary to use only Latin letters (a-z), figures (0-9) and an underlining sign

· Disk record should be carried out exclusively within the limits of one session
At last stage of creation of the original of product, duplicating of laser carriers is carried out. Depending on product circulation use different methods of duplicating and image drawing on a disk cover. Distinguish following methods of duplicating of CDs-disks [17]:

· Replication - a data recording on CD-R the carrier. The given method is expedient to application at circulations from 1 to 1000 copies. Its basic advantages are operative manufacture of circulation and absence of expenses for matrix manufacturing;
· The factory method - consists in high-temperature molding of plastic. The given method applies at circulations from 1000 copies and more. Its advantages are the big durability stored data and smaller expenses at the big circulations. 
Among methods of drawing of the image on external (not the worker) a surface of a laser disk is distinguished by 5 cores: silk-screen printing, offset, the digital photo-press, thermo and pack press. The greatest distribution to a kind of the simplicity and reliability has received the two first methods: silk-screen printings and offset [17]. 
At duplicating of the multimedia atlas of the Moscow State University with use of silk-screen printing the factory method of duplicating was applied to drawing of the image of a cover of product on a carrier outer side. 
The multimedia atlas of the Moscow State University has been published for the first time in 2003, its circulation has made 2000 copies. As the carrier it was used standard 80мм a laser disk. In the course of atlas creation the scheme considered in the given publication was used. In connection with significant date (the Moscow State University 250ti anniversary) and fast rates of development of new territory of university, release of the updated and added version of the atlas in the near future is planned.
Thus, consideration of the scheme of stages of creation of the multimedia atlas, executed on an example of the Moscow university, allows to assert, that many traditional stages of mapping, such as creation of a mathematical basis, breadboard model working out, a design and registration choice, gathering of initial materials and many other things, will hold good, though undergo considerable changes. New processes are creation of the scenario of the atlas, working out of the interface of product, careful selection of the software, obligatory testing. Computer technologies do not cancel methods and operating time of classical satiny cartography, but expand its range, graphic means, and possibilities of practical use. There are bases to consider, that stages of the technological scheme of creation of the atlas of a university campus also are applicable in the course of working out and designing of multimedia products of other spatial coverage, subjects and a special-purpose designation  
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