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The construction of the digital map collection of ELTE, named EDIT, started in 2004 with 

the main purpose to provide easy access to cartographic material for students, lecturers 

and researchers of the University. In the EDIT system, besides normal scans (ie raster 

maps), users can receive georeferenced sheets of the Hungarian topographic map series, 

orthophotos, etc. A complex database gives detailed description of the raster maps with 

fields of basic information but also provides further information on the projection, themat-

ic content (in case) and any other information that are visible or legible on the sheets. Us-

ers have access to a collection of vector based maps as well that play important role in the 

educational programme of the Department of Cartography and Geoinformatics. Data man-

agement is a complex issue in EDIT because it contains raster and vector formats that are 

structured on basically different ways. While rasters store intensity values of the picture in 

an m x n matrix and attributes are linked to it, vector maps are organized into layers and 

feature classes. The EDIT system serves educational purposes too, as students of MSc and 

PhD level are involved in developing the application. This presentation focuses on the 

special structure of the database that is derived from its complex content and on its special 

usage in data service and education. 

 

 

Introduction 

 

Collecting and preserving maps and cartographic material has been one of the most important 

tasks of the Department of Cartography and Geoinformatics since it was established in 1953. Un-

til now, more than 12 000 items have been catalogued and thus it has become a large map collec-

tion belonging to the Eötvös Loránd University (ELTE). This collection is basically supposed to 

support educational and research activities and serves not only the programme of the Department 

but the entire community of the University. This results in a unique and apparently promiscuous 

collection where maps and map types are gathered up in a great variety.  

The Digital Map Archive of ELTE, named EDIT (Fig. 1) started in 2004 with the main purpose to 

provide easy access to the most used cartographic material for students, lecturers and researchers 

of the University without risking damage caused by handling original sheets. Right after the digi-

tal collection was built up, several opportunities formed beyond storing and listing scanned sheets. 

Besides preserving and exhibiting cartographic material, a complex digital system with an operat-

ing map collection and a database has a third functionality as it takes part in the curriculum of 

students of Geoinformatics. 
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Figure 1: Initial page of the Digital Map Archive of ELTE. 

 

Content of the Hungarian Digital Map Archive (EDIT) 

 

Raster maps 

 

The EDIT system, like other general digital map collections, provides scanned maps (i.e. raster 

maps), that users can view in different sizes or resolutions and download. These are mainly the 

most used or most popular sheets of the collection, giving samples from all map categories: e.g. 

topographic, geographic and thematic maps, atlases and orthophotos. The raster collection con-

sists of 9600 items. A large segment is composed of series of cadastral, topographic, city, country 

and continent maps from the first half of the 20th century while actual topographic series form 

separate groups. The Department is proud of a collection of various antique maps from the 16th 

century to the end of the 19th century. These pieces naturally compose a separate group.  

In the frame of co-operation with the Map Collection of the National Széchényi Library and with 

the Hungarian Military History Museum, the Department is allowed to store a selection from the 

collections of the above mentioned institutions in EDIT. These are basically series of the first and 

the third military surveys, of the 18th and 19th centuries respectively, and a series of ethnic maps of 

the Carpathian Basin prepared in the first three decades of the 20th century. The latter is a unique 

collection of the kind, because these maps are important documents of the Hungarian history from 

the period when the new borders of Central European countries were formed after the First World 

War. 

Two subdivisions of the collection are outstanding in the users’ requests. One of them is the group 

of works of Manó Kogutowitz (1851-1908, his original name was Emanuel Thomas Kogutovicz). 

He founded, in 1890, the first Hungarian map making company which developed to the Hungarian 

Geographical Institute (Magyar Földrajzi Intézet) in 1901. As its main purpose was to build up the 

modern and independent cartography in Hungary, the results of the works, such as  series of geo-

graphic, historic, administrative county maps in sheet, wall map, atlas and school atlas formats, 

are milestones in the history of Hungarian cartography. Until now, more than 72 items of them are 

digitized in EDIT (Fig. 2). 

The second subdivision that has to be highlighted is the Hungarian topographic map series 

(EOTR). It is uploaded in scales 1:100 000 and 1:10 000. Besides only viewing sheets, users have 
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access to download georeferenced formats of the 1:10 000 series. Unlike general JPEG file for-

mat, georeferenced files are in GeoTIF format transformed into the projection of the map series 

(EOV). Today, 4050 georeferenced sheets (99% of the total) are available from the series. 

Georeferencing of these sheets has been especially important because they can be integrated into 

any GIS that are fundamental elements in the teaching programme of the Department. 

 

 

Figure 2: Enlargeable scanned map in EDIT (The Roman Empire in the School atlas of history.  

Prepared by Manó Kogutowicz in 1890) 

 

Vector based maps 

 

EDIT is a unique digital map collection because users have access to a collection of vector based 

maps as well. In fact, these maps are sets of layers, e.g. outlines of continents, countries, counties, 

river network, built-up areas, road-system, etc, that can be transformed to any projection. A part 

of the layers integrate additional databases of feature attributes. This collection serves purely edu-

cational purposes. Using the files, students learn to work with GIS, handle datasets, and create 

thematic maps on the highest level. Widely used GIS software, ArcGIS, Quantum GIS and 

MapInfo, are in the forefront of the Department’s educational programme, therefore this group 

basically consists of ESRI shape and MapInfo tab files (Fig. 3). 
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Figure 3. Vector layer of built-up areas in a dataset of Hungary in scale 1:200 000.  

Left: Tree view of layers in the vector subsystem. 

 

Data management in EDIT 

 

EDIT is an information system built on the principle of relational databases and made for the 

management, inventory, and service of raster and vector map data. The logic and the background 

structure of the system, and the applications of the database provide the users with an easy and 

fine-tuned query, and a quick presentation of the results (alphanumerical and graphical or map 

data). EDIT consists of two major parts: a data loading and maintenance system and an online 

query system that is accessible at http://mapw.elte.hu/edit for clients on the elte domain. The cli-

ents of the Virtual Private Network (VPN) can reach this URL through the certificate of the VPN. 

The data maintenance application runs on the map server of the system. The system was built in 

Microsoft VisualStudio 2008. The loading application is a desktop application and the online que-

ry was made in ASP.NET, both developed by István Elek. 

Data management in EDIT is a complex issue because it combines raster and vector based data-

bases. Raster and vector formats are structured on basically different ways. Rasters store intensity 

values of the picture in an m x n matrix (according to the color model, in rows and columns) and 

descriptive data are linked to them. They all follow a simple structure of raster data models. De-

scriptive data such as scale, time of making, sheet number can be added to the maps (namely, to 

each raster file). This logic cannot be used for vector based maps because they are organized into 

layers and feature classes. A number of general raster data types (e.g. scale, title, sheet number) 

cannot be interpreted in a database of vector maps. Another aspect, the vector data are often orga-

nized in relation databases even though they are exported into file groups. Consequently, raster 

and vector maps can’t be stored in the same database; furthermore they need two completely dif-

ferent database structures. 
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Data management for raster formats 

 

Raster maps can be stored in a table structure where one record represents one item with its de-

scriptive data, as seen in the following example: 

  

Map_id Title Scale Sheet Num-

ber 

Year File format Resolution Group … 

6591 Trieste 1000000 L-33 1976 jpg 300 8 … 

… … … … … … … … … 

 

The present large capacity database managers allow binary storing of raster files, graphical data 

and various kinds of data in BLOB type fields. BLOB is an abbreviation of binary long object, 

which term expresses that it contains the original information converted into a series of bytes. To 

display the content of these fields is not as simple as that of the usual alphanumerical fields. How-

ever, a great advantage is its secure storage, because the authentification system of the database 

manager automatically protects the BLOB type data too. This is very important for the infor-

mation systems that have a high risk of security. However, the map collections do not belong to 

the category of high risk. In addition, it may also happen that the raster files of the maps must be 

modified (e.g., due to noise filtering, improving the quality of the image, georeferencing), when 

the storage in the BLOB fields would cause problems. Therefore, the maps are stored in another 

way. The descriptive data are stored in data tables, while the maps are stored in file systems out-

side the relational database. The descriptive tables contain the name of the maps only, which is a 

reference in the map_id field. Therefore, if the raster file is modified in any way, it will be imme-

diately visible in the system without changing the database. 

The raster map data are stored in two data tables. One stores the groups of maps (Fig. 4), the other 

stores the data records of maps (Fig. 5). Individual maps are sorted into groups by referring to the 

table of groups. 

 

 

Figure 4: Table of groups. 
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Figure 5: The structure of table raster maps. 

 

This simple relation (of 1 : n type) link describes the grouping of maps. Several other field values 

may be chosen for this purpose from the collection. As EDIT aims to provide detailed and com-

plex description of each map, the database is built up with the following fields: accession number, 

title, year of production, sheet number, type, theme, short description, scale, grid, projection, con-

tent (long description: extent of the represented area, thematic content in case), publisher, creator, 

contributor, language, notes (physical state and any other information that are visible or legible on 

the sheet e.g. illumination, list of geographical names, etc), physical size, source, resolution, file 

format, map group, map_id (index) (Figure 6). 

Registered users from any elte domain can search in the raster subsystem according to the SQL 

(structured query language) standard. Data loading application supports the whole arsenal of SQL 

therefore it can be applied in the process of database building as well. 

 

 

Figure 6: Database of the attributes of raster maps in the group of maps prepared by Manó Kogutowicz (group_ID = 15), 

arranged according to the field map_id. 
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Data management for vector formats 

 

There are various kinds of vector maps, and so they are built up with different logic. Their models 

are much more complicated than raster data models. This explains why the present version of the 

EDIT system does not store vector maps organized in relational tables, but in a hierarchically 

structured file system. When planning this part of the database, a simple and user friendly system 

was highly considered. 

Vector datasets are such as diverse in topic as raster map types, and two vector datasets of the 

same region can also differ in their file contents. This is the reason why hierarchic levels cannot 

be standardized but must be customized to each dataset. Even so, two levels can be determined: 

the highest one of the provenance of the dataset (e.g. ADCWorldMap) and the second highest (in 

case of world datasets) of the continents or the regions they belong to (e. g. North America or 

Budapest). The simplest way to store so different sets is the tree structure with the use of expres-

sive names of libraries and files that makes navigation easy (Fig. 3). 

In EDIT, layers of the vector subsystem are available in ESRI shape or Mapinfo tab formats. Alt-

hough there are other file formats (e.g. ArcInfo personal geodatabase in mdb file formats), we 

decided that these two standard formats provide the system with enough flexibility, because any 

kind of GIS software is able to read or import these file formats. At the moment, metadata are 

unavailable for users but it has been planned to add them soon to serve querying vector data. 

 

Structure of authentication 

 

In cyber space, authentication of the database against hackers is a very important issue. The hack-

ers’ attacks always cause some damage and, with their frequency and complexity, they surely lead 

to data loss. Protection must be guaranteed at server level and at database level. In the first case, 

the administrator of the operating system is responsible for protection that includes the following 

tasks: virus protection, setting up of the firewall, setting up of the Internet Information Service, 

and the regular refreshing of the operating system of the server. The server is not accessible from 

a local network. It has only one public directory, into which certain files (e.g., tif, jpg, tab, shp) 

can be loaded from a few dedicated computers. In this case, the data loading application imports 

the requested maps. Although the protection of the server protects the database too, efficient pro-

tection of the database needs additional settings. It must be decided in the administration of the 

database management system about which users have the right to access the database tables and to 

what extent. There are users who, without personal identification, have the select right only. 

(These are requests from URLs on the elte domain.) Others, who have personal authentication, 

have not only the select right to access the database. The series of SQL commands is also availa-

ble for them, and they can download the selected maps on their client computer. Only users with 

special rights are allowed to load and maintain the data. They have the right to select, to update 

and to delete information (Fig. 7). However, they do not have the right to delete large amount of 

data, to drop tables or to perform any other operation that would corrupt the data. Only the admin-

istrator has full rights over the database. The loading and maintenance of data is performed by a 

win32 application running on a server, which is available for registered users only. This applica-

tion allows the editing of the existing map data, the changing of the attribute data, as well as up-

dating the data and the manipulation of the existing maps.  
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Figure 7: With the data loading application, authorized users enter the database where they can edit data of a selected group 

of maps or select in the table to view the chosen map. Browser and map windows help to view the data. 

 

Configuration of the system 

 

The system includes a configuration file, which contains the parameters necessary for the opera-

tion. This file ensures that the places that are needed for the access to and management of the data 

and maps are flexibly specified. This guarantees the smooth running of the system even if the 

operation system is completely reconfigured. In this case, the accessibility and addresses of the 

modified places have to be rewritten in the config file only. There is another parameter file, which 

gives the names of the data columns to be displayed online. This is necessary because not every 

user is interested in every data column. This parameter file allows us to specify which data col-

umns should be visible for the online query. 

The data uploading application offers a function that allows us to copy the selected map into a 

specific place. (Its role is very much similar to that of the Download function of the online query.) 

The user can copy the map into any place from here. One of the major aims of EDIT system is to 

provide the researchers and students with free access to any map stored in the system. This place, 

among others, is included in the configuration file of the system. The web and the database tech-

nology together led to the building of an online search and query system. The program in 

ASP.NET is an application of the server, which displays the data of the maps that satisfy the given 

conditions and the selected map (Fig. 8). 
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Figure 8: Screenshot of a selected map (a georeferenced sheet of the Hungarian topographic map series, 1:10 000).  

Downloading function (here at button “Letöltés”) is active for authenticated users. 

 

Role in Education 

 

The EDIT system is not only a service-oriented digital cartographic content provider. It serves 

educational purposes too. Since computer studies make a significant part in the programme of the 

Department, students of MSc and PhD level are involved in the development. Those of interest in 

programming work on problems of developing large map databases, developing functionalities of 

the application or on displaying images. The difficulty of these problems lies in the size of the 

raster and vector files. Size of raster maps varies between 25 MB and 500 MB, and a number of 

hyperspectral images are extremely large (even 4–4.5 GB). The size of vector maps depends on 

their structure and content but they can be considered similar to rasters with respect to this charac-

teristic. According to these data, the total size of images for a certain area may exceed 1 TB (1000 

GB). Displaying such large images on the Internet is particularly problematic, and moving them 

on the web is really difficult. Several master and doctoral theses have been realized on this topic 

at the Department. Those students who are less keen on server-side programming contribute in 

developing the database with data loading and designing screen appearance.  

EDIT is a perfect field of practice for students of any kind of cartographic intentions because in 

any segment of the system they work, they meet real situations and have to resolve real problems. 

 

Conclusions 

 

The EDIT map collection is a non-profit academic project. Initially, it was developed to facilitate 

map handling in the map collection of ELTE but in a short time it broadened with new segments 
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and outgrew the limits of the Department. Today, several research institutes and universities all 

over the country have been connected and are using this service free.  

Currently prepared maps, either in raster or in vector format, are not present in this collection be-

cause this system cannot guarantee and doesn’t aim to guarantee protection of copyrights. Crea-

tion of a map service system that correctly preserves copyrights is beyond the confines of our 

intentions and possibilities. 

EDIT is basically an experimental system, open terrain of computational and cartographic exper-

imenting, where all kinds of new technologies, algorithms and ideas can be tested. On the com-

puter-side: the system runs in Windows server environment (Windows server 2008, Internet In-

formation Service, VisualStudio, ASP.NET), but now a test is running in Linux environment 

(Linux, Apache, Postgresql, Java). Increasing popularity of open source systems cannot be 

stopped and limiting the system to a Windows environment would not follow the trend. 

On the cartographic side: enlargement of the digital collection with uploading maps and attributes 

is a continuous process but EDIT system is able to go on to the next stage. A further aim is to 

georeference every map of which projection is known, so widening the possibilities in querying 

and promoting, in this way, any kind of research.  

 

 

References 

 

Elek, I. (2010). Nagyméretű térképi adatbázisok fejlesztési és működési tapasztalatai (Experienc-

es in developing and operating of large size map databases). GEOGRÁFIA-2010-PÉCS. 5th 

Conference on Geography, Pécs, Hungary. 

Máriás, Zs., Dezső, B., Giachetta, R., Elek, I. (2010): Cartographic Symbol Detection Using Local 

Segmentation and Other Methods. In Bhanu Prasad (ed.) International Conference on Artificial 

Intelligence and Pattern Recognition (AIPR-10). Orlando, USA. Paper 196. 

Giachetta, R., Elek, I. (2010). Developing an Advanced Document Based Map Server. 8th 

International Conference on Applied Informatics. Eger, Hungary. 

Elek, I., Giachetta, R.,Máriás, Zs.(2009). Egyetemi digitális térképtár fejlesztése az ELTE-n. (De-

veloping digital map database at ELTE) In: Kákonyi, G. (ed.) Fény-Tér-Kép konferencia. 

Dobogókő, Hungary. 

Elek, I., Kovács, B., Verebiné Fehér, K. (2004). Digitális térképtár az ELTE-n (Digital Map Col-

lection of ELTE), Magyar Földtudományi Szakemberek VII. Világtalálkozója, Magyarhoni 

Földtani Társulat, p. 80. 

Rigaux, P., Scholl, M., Voisard, A. (2002). Spatial Databases with Application to GIS. Morgan 

Kaufmann Publishers.  

Department of Cartography and Geoinformatics of ELTE: lazarus.elte.hu/hun/index.html 

Department of Cartography and Geoinformatics of ELTE with special cartographic content:  

lazarus.elte.hu/gb/linkek.htm 

 


