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Abstract

On the occasion of the 800-year anniversary of the Saxonian capital Dresden a web presentation of selected maps and historical vedutes stored in the SLUB (Saxonian State- and University Library) in Dresden, Germany, has been realised. The analogue/digital conversion of the originals, the structure of the digital collection, and its potential for use are described in detail. Examples of landscape and urban development shown in historical maps illustrate the potential of this web tool. Furthermore, the Internet portal of the Saxonian Libraries and Archives called "Kartenforum Sachsen" ("Map Forum Saxony"), maintained by the German Photothek as well as the geometric and radiometric map correction by the SLUB are briefly described.

1
Preface

Historical
 and topographic maps as well as vedutes belong to the most precious stocks of great libraries, whose collections, within Europe, mostly reach back to the 16th century. Also the SLUB (Saxonian State- and University Library) in Dresden, Germany, holds one of the greatest and most significant collections of this kind. Because of their great historical and aesthetic value old maps and vedutes are also subjects of interest for private collectors worldwide. Historical maps comprehend hand drawings (manuscript maps), original prints, as well as facsimile prints. Often, they captivate with their beauty because they are documents of ancient arts. They document first and foremost the contemporary topographic and thematic structure of landscapes. Particularly, they are analysed and systematically evaluated by the discipline of Historical Geography in order to reconstruct former states of a nation's culture and to compare them with recent information.
 In the broadest sense they enable a spatial-determinated insight into municipal, regional and world history (cf. [2], [4], [7], [12]). Furthermore, they represent the main source for historical map research.

Access to and distribution of such a comprehensive sets of spatial information was always one of the major objectives of the Saxonian State- and University Library. The utilisation of new media such as analogue-to-digital and digital-to-analogue conversion, highly efficient storage media, and especially the Internet provide further potential for users. Thus, in the future time-consuming and expensive searches will be replaced by "virtual access".
Cataloguing and digitizing of historical material will provide a basis for a convenient, quick, and precise access to the stock of selected historical maps and vedutes. The website “Kartenforum Sachsen” ("Map Forum Saxony") established on the occasion of the 800-year anniversary of the Saxonian capital Dresden and maintained by the German Photothek (www.deutschefotothek.de), contributes to the preservation of the historical stocks and increases their worldwide utilisation (Figure 1).
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Figure 1: Portal of the map collection of SLUB: digitized maps and vedutes of Dresden.
2 
Access to Spatial and Graphic (Historical-Cartographic) Information
According to the statutes of the SLUB, the public access to the cartographic library stocks has to be granted. In spite of their historical value maps should not be insulated from the public like other historical collection objects (e.g. books) stored in non-accessible archives of a library. "Stocks should not only be preserved for ensuing ages but also be kept for current research, education, and for all scientific and cultural interests." [3] Loaning of originals outside libraries is not possible because of their value but also because of the bulky size of many maps. Until few years ago, access to maps was only provided via reading rooms for maps and time-consuming preparation of reproductions (facsimiles).
The transition to the digital age within the librarianship since the middle of the 1980s yielded new possibilities in archiving and accessing historical maps (e.g. establishment of digital catalogues). Since the beginning of the 1990s, analogue-digital conversion was also realisable in new German (eastern) federal states. Therefore, the digitizing of selected (particularly precious, frequently requested, especially typical) maps and pictures was tackled. Due to economic reasons digitizing of the present total stocks of the SLUB of about 2,042,000 maps and vedutes might not be accomplishable in foreseeable time and even not necessary. Other libraries and map collections have their own concepts which are customised for local conditions and needs.

After accordant conceptual preparatory activities in year 2005 the digitizing of selected maps and vedutes began. The selection of maps and vedutes was based on the aspect to show the most important and most valuable maps and vedutes of Dresden and its surrounding areas for the octacentenary of Dresden. Based on that, the intention was to provide access to the maps and vedutes via the Internet. First the “Sächsische Meilenblätter” ("Saxonian Mile Sheets"), hand-drawn maps from the First Saxonian Triangulation (1780-1806) at the scale of 1:12,000, and several hand-drawings of Saxonian cities around 1800 at the scale of 1:3,000 were digitized. So far, the digitized maps have already been used by architecture students of the University of Delft for a project dealing with historical building research.
3 
Structure of and Access to the Digital Collection 
Until April 2007 about 2,000 historical maps and vedutes from Dresden and its surrounding areas were digitised and published for Internet use. Access to the “Kartenforum Sachsen” is either provided by the “Deutsche Fotothek” ("German Photothek"; www.deutschefotothek.de) using the tab “Kartenforum” or directly searching for “Kartenforum Sachsen” with a search-machine. The menu allows an interactive navigation (e.g. zoom, pan) through the maps on any web-browser (presently Flash plug-in required; Figure 2). 
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Figure 2: Pictograms of Zoom window.
For selected important maps and vedutes additional text offers information regarding the historical cartographic context and the history of Dresden and Saxony. Besides the “Kartenforum Sachsen”, the digitized maps can be queried by the OPAC (Online Public Access Catalogue) of the SLUB and the SWB (Südwestdeutscher Bibliotheksverbund) using the advanced search capabilities (check box “Online Resources"). 
3.1 
Scanning
Large historical maps were digitized using the large-format scanner “CS 155 ST” of Cruse Inc. This device has a geometric resolution of 1,100 dpi (dots per inch) with a colour depth of 24 bit (3x8 bit RGB). The map will be placed on a horizontal suction plate, the originals being up to 945.2 mm by 1,257.3 mm in size. For this particular format an image resolution of 270 dpi can be achieved, resulting in a file size of about 300 to 400 MB. Colour alignment, especially white balance, can be performed using various media. To digitise ultra-large format master copies, image partitioning and image mosaicing has to be applied. 
Few very precious maps and vedutes were reproduced using colour slides of either 13 cm x 18 cm or 9 cm x 12 cm in size that were finally digitised using a flat-bed scanner. For this purpose the Purup Eskofot “EskoScan F14” was used. It achieves a geometric resolution of 5,400 dpi with a colour depth of 42 bit (3 x 14 bit RGB). Thus, images will be 200 to 300 MB in size. The map format for this device is limited to 305 mm by 440 mm, whereas the maximum density of Dmax = 4.0 may be used to scan very dark originals.
For further information regarding non-contact scanning of historical maps refer to Leppin, Rausch and Zinndorf [7].
3.2 
Data Processing
To present the historical maps and vedutes in the Internet the software suit “Zoomify” is used. This program creates tiles of the image, adds zoom effects, navigation buttons, and finally coverts the image into the Flash format SWF. The software is based on the master-archive-version which allows access to the full resolution of the previously digitized image. Moreover, a very high image quality along with short loading-times can be achieved.
4
Requirements for Internet Presentations of Historical Maps. 
Potential of ZOOMIFY
In order to access spatial graphic information based on digitized maps and vedutes high requirements on their visibility and usability have to be fulfilled. Those demands may be considered irrespective of the Internet, because maps can be distributed offline using storage media like CD-ROMs and DVDs. The information system of the SLUB is Internet-based
. Although an Internet presentation provides “ubiquitous” utilisation, it is hard to determine the user needs. In the following expert knowledge derived within four decades of academic research at the Dresden University of Technology, in particular from the lecture “History of Cartography”, will be given [6]. The program “Zoomify” fulfills all these needs, the main aspects being the following three:
1)
Presentation of the whole map to gain a synoptic impression about layout, map style and possible peculiarities:
Because of the limited screen size many maps must be displayed with some limitations, since down-scaling is unavoidable. However, by scrolling through the map (automatic reload of the screen parts becoming blank) a total overview can be reached.
2)
Visualisation, analysis and reproduction of details, legend, cartridges etc.:
The desired part of the map can be chosen in the overview window and displayed in original scale in the map window. By means of functional buttons (arrow symbols) and the symbol “+” or “-“ it is possible to zoom in or out in 7 steps
. An optional function is to zoom infinitely using a scroll bar. The different parts of the map are downloadable with suitable software (also polychrome). Thus they can be used and prepared for external applications (e.g. for presentations, publications in journals etc.). Another possibility is to order the desired maps on CD-ROM.
3) 
Visualisation, analysis and reproduction of individual map symbols, figures etc.:
The zooming possibilities of Zoomify permit very high magnifications with highest graphical resolution. Compared to hardcopies, the softcopies are naturally limited (older maps are mostly copper engravings or lithographies).
 The extraction of single signs – indispensable for detailed semiotic analyses – is, thus, possible.
The possibilities of providing spatial graphic information are still not exhausted with these novel web presentations. Requests for high-resolution scanned historical maps and vedutes (on CD-ROM) as well as for coloured back-magnifications from micro-films can be satisfied, e.g. for high-quality illustrations in books etc. Another possibility is the production of high-quality photographs and the digitizing of the maps via Ektachrome colour slides with the format of 13 cm x 18 cm by the “German Photothek”.
The development of further capabilities is certainly desirable. These improvements can be:
· numeric scale information for user-generated zoom levels, 

· the integration of cartometric functions,
· toggle visualization of the distortion grid in ancient reference maps,

· convenient download and export of the current map view without use of additional graphic programs,

· continuous expasion of the digital map and vedutes stock as well as the adding of explanatory texts for more/all digitised maps.    
5 
New Views of/through Old Maps
Old city maps from Dresden, as well as hand-drawings, copper engravings, lithographies, and prints are with their cartographic artwork equally attractive and informative (Figure 3). The digitized city maps and vedutes from five centuries deliver not only information about the development of landscape and city but also allow a comparison with present times. Users interested in history may find answers about questions regarding the dimension of the moats and battlements of the old residency of Dresden and their economic and cultural influence.
The presently (April 2007) available maps and vedutes from Dresden (about 2,000) show the constructional development and other themes of the city history:
· the construction and dismounting of the fortifications,
· construction of water pipes and moats,
· change of the Elbe river bed and its isles,
· demolition through wars and fires,
· impacts of epidemics and flooding events caused by the Elbe River,
· date of origin and demolition of important buildings (factories, churches, museums, military facilities, castles, schools, and theatres), wells, monuments, and gardens, as well as information about city quarter limits,
· incorporation of suburbs and changes of parcel boundaries,
· date of origin of railway lines, post lines, tramways, and bus lines,
· date of origin of bridges and streets.

All this allows conclusions about the structure of city districts and industrial areas etc.
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Figure 3: Seutter, Matthäus: City map of Dresden, Scale approx. 1:6 000, coloured copperplate print, about 1755.
The perception of the city through the time derived from thematic maps and vedutes are unpayable for urban historians, monument conservators, and Dresden enthusiasts but also for today’s architects and city planners. The knowledge of former settlement structures, watercourses, and landuse are the basis for every landscape architect. Historical maps are unique sources to gain the historical background!
4.1 
Landscape and City Development 
Time series of Dresden map sheets (equidistance maps and ordinance survey maps) at a scale of 1:25,000 offer a descriptive presentation of historical relations and urban development from 1882 to 1941. They allow to trace the extension of the city, the changes in the street network, and the relocation of the watercourses. Thus, the landscape changes within the 19th and 20th century are well illustrated.
6 
Concluding Remarks

In the age of spatial data mining and information engineering it seems to be indispensable to process geospatial information using digital graphic formats in order to provide convenient access for the public via the Internet. In this context the “Map Forum Saxony” was initialised as an information portal by both the “German Photothek” and the Map Collection of the SLUB to improve the use of Saxonian libraries and archives. This forms a basis for the prospective digital Saxonian library. The principle of “open access” has been applied to permit the fast acquisition of information about major cartographic sources regarding history and regional studies of Saxony as well as map collections from cooperating libraries, in particular the Dresden City Council Library and the Upper Lusatian Library in Görlitz.
One objective of the map and vedute collection will be the coordination and applied scientific support of scientific facilities (libraries, museums, archives) and the preparation of their own stocks in order to increase the range of digital regional sources.

Presently (April 2007) the efforts of the SLUB to process spatial historical information, like historical maps and vedutes in digital form has to be assessed positively. Europe- and world-wide, the graphic quality and user-friendliness of the digital map provision also compare favourably.
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� If a map is called "historical" depends on the type of map and various other factors. According to Stams [10] all maps published before 1945 (and, thus, produced using "traditional" analogue methods) are historical maps. The German data base for "old maps" IKAR which has been set up since 1985 only considers "historically precious map stocks until 1850". The SLUB in Dresden even delimits their cartographic "old stock" with the year 1800. The authors of this paper basically consider all maps "historical" if they were either published under a bygone political or social regime or if there exists a more recent edition of a map than the one in question.


� For this purpose, nowadays digital techniques based on geoinformation systems (GIS) are used, cf. i. a. Hackner [4], Witschas [12], and Walz & Berger [11].


� The National Library of Scotland, Edinburgh, digitized selected historical chorographic maps of Scotland from 1560 – 1770, city maps and bird's-eye views, military maps of the Jacobite Period as well as the oldest existing large-scale maps of Scotland. They were, with some zoom functions, posted on the Internet. The State and University Library Bremen, Germany, has until 2005 digitized their whole stock of "old maps" (however, only 3800 sheets) and furnished with geographic (regional) and thematic keywords for Internet use. In this context also the collection of old maps of the Library of the University in Bern, Switzerland with its completely digitized Map Collection Ryhiner, must be mentioned. It has, however, to be noted that most of the institutions mentioned do not permit a convenient, precise and quick access to their historical map data. The digital collection of historical maps of the Library of Congress in Washington D.C., USA, is certainly one of the most comprehensive in the world. However, it only allows stepwise enlargements up to 16 x, the respective map detail being indicated in a red box on a thumbnail representation of the whole map. Dynamic panning is not possible.


� Today several historical maps and map series are commercially available on CD-Rom and/or DVD, e. g. from swisstopo the complete Siegfried Map 1:25 000/1:50 000 and the complete Dufour Map 1:100 000, the latter one provided with superpositioning functions with the recent topographic map of Switzerland �1:100 000. Arcanum Inc., Budapest, offers 965 (state 2005) maps and portions of maps of the Hungarian Kingdom, of the Josephinian Topographic Survey 1763-1785 and other historical maps plus explanatory notes on DVD.


� To the authors' knowledge the maximum magnification reachable by the ZOOMIFY functions provided by SLUB is, regarding their graphic resolution, equal or even superior to other Internet presentations of map collections in the German speaking domain and beyond (cf. footnote 3). The very elaborated collection of digital historical maps in Bremen only permits the depiction of a minimized, full-screen view of the whole map, and distinct magnification steps of 120 or 450 % (the latter one only for a comparatively small map portion). Instead of the marking of the respective magnified part by a frame, only the center of the zoomed portion is indicated by a small marker cross (�HYPERLINK "http://gauss.suub.uni-bremen.de/suub/hist/index/jsp"��http://gauss.suub.uni-bremen.de/suub/hist/index/jsp�). The digital collection named "Collection of the Most Beautiful and Most Precious Copies" of the Bavarian State Library, Munich, offers similar presentation possibilities like the SLUB. There the quasi stepless zooming with a high resolution can, however, only be reached with plug-in support. The Internet presentation of the Map Collection Ryhiner, Bern (Switzerland) only offers "previews" of medium resolution. This also applies to the collection of maps, drawings and paintings/water colours of Eduard Imhof (�HYPERLINK "http://www.maps.ethz.ch/imhof.html"��www.maps.ethz.ch/imhof.html�). 


� Due to the (basically not manipulable) lower resolution of the digital screens (in comparison to analogue maps) the representation of certain map symbols and letters can lead to graphic blurring and semantic fuzziness. Still, precently topographic and thematic digital screen displays requests particular map graphics (cf. [8] and [9]).
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