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Abstract:

Cartography and Geoinformatics is a basic subject of courses at the Institute of Geography, Masaryk
University in Brno and its successful completion is required for passing to following stages of study. Fundamentals of
Cartography and/or GIS (geographic information systems) can also be found in many other courses at the Faculty of
Science, Faculty of Education, and Faculty of Informatics.

Most existing cartographic textbooks were published in the early 1980°s. These publications are usually
unavailable for most students. Except for them, there are several GIS textbooks published at different universities, but
they differ in quality and extent. Therefore, the project of multimedia textbook was proposed. It can provide valuable
and complex material for study.

The multimedia textbook is created with the use of modern web technologies, such as hypertext, flash
animation, JavaScript, XHTML, CSS, SVG, PHP, MySQL, etc. It contains an interactive interface with a possibility of
testing basic cartographic knowledge and simple creation a map outputs. Topics are linked with hypertext links to show
their interrelations.

Main sources of information include Czech and foreign literature (both printed and electronic). The list of
literature is an important part of the textbook. It presents an overview of existing textbooks, web pages, professional
magazines, software, map servers, institutions providing map sources, universities, etc. It also enables printing and
downloading parts of this textbook to desktop PC.

The textbook will be periodically updated according to latest development in the field of geoinformation
technologies.
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INTRODUCTION:

The idea of creating an electronic textbook of Cartography and Geoinformatics follows the tendency towards
utilization of modern multimedia tools in education. This project is funded by the Ministry of Education, Youth and
Sports of the Czech Republic, from the Universities Development Fund.

STATE-OF-THE-ART:

Cartography and Geoinformatics is a basic core subject in the first year of all accredited courses at the Institute
of Geography and its successful completion is required for passing to following stages of study. At the moment, this
subject is frequented in different forms of study by approximately 90 students. In the future, this number is expected to
rise to 100 — 120 students. Moreover, basics of cartography and/or GIS (geographic information systems) are present in
many other courses at the Science Faculty, and also at the Faculty of Education and Philosophical Faculty.

Study materials include mainly textbooks of cartography published in the 1980s that are nowadays available
only in libraries in a small number of copies, and therefore unavailable for most students. There are also several
monographic university textbooks focused on geographic information systems published at different universities. Their
quality and extent of covered subject is variable. This fragmentation of available sources is the decisive reason for
creation of a multimedia education text that will cover the entire subject.

There are already many foreign textbooks (including electronic textbooks) covering this topic, which merge
basics of cartographic visualization with the use of GIS (modern electronic systems for storage, maintenance and
analysis of geospatial data). However, most of them neglect basic cartographic rules and principles of creation of
electronic maps. Therefore, it is necessary to cover the topic as a whole with integrated description of mutual relations.

TRENDS OF CURRENT CARTOGRAPHY

Classical cartography has nowadays reached another milestone in its development — it is perceived as a
scientific discipline with its subject located on the boundaries of technical, natural, and social sciences and it makes an
effort to utilize its multi-disciplinary character in many areas. Its interconnection with geoinformation technologies
provides a powerful tool for support of decision-making in crisis situations, landscape modeling, analyses and
forecasting of future development. It can be utilized in every situation where it is necessary to visualize information on
spatial distribution (geospatial information). Therefore, it is appropriate to include this variability of the scientific field
of cartography (including cognitive approach and individualization) in education from the very beginning. In this way,
students will learn to utilize its entire potential (not just classical cartography as we know it).

OBJECTIVES AND METHODS OF SOLUTION:

=  to make all study materials accessible for students of the basic course and related courses for detailed
individual study in the form of a multimedia study text published at the university network

= to combine topics of cartography and geoinformation (currently separated in several monographic
textbooks) into one integrated publication

=  to make students work individually, give them a chance to participate in development of the textbook
itself, provide free access to study materials

= to enrich teaching of cartography and geoinformatics with the use of multimedia technologies (sound,
web technologies, electronic interactive maps, hypertext links, etc.)

= to provide access for students to otherwise unavailable publications by means of purchasing foreign
printed sources

= to support university policy of publishing e-learning materials in the university information systems

= to provide access to latest development in cartography to secondary-school teachers.

The multimedia education text is created with the use of latest web technologies. Many available tools for e-
publishing (hypertext, JavaScript, XHTML, PHP, MySQL, CSS cascade styles, SVG vector graphics, etc.) were
utilized in its creation.

The resulting product contains interactive environment with a possibility of testing knowledge, creating simple
map outputs, and practicing basic cartographic and geoinformatic skills. Chapters are interconnected with hypertext
links, which show mutual relations and connections of described topics.

Both Czech and foreign publications (printed and electronic) were used in elaboration of the textbook. It will
include a detailed overview of available study literature and links to relevant web pages (professional magazines,
software, map servers, private and public institutions providing map sources, universities, etc.). Rapid development in
the field of geoinformation technologies also brings the necessity of periodical updating of the education textbook.

The multimedia textbook will be located directly in the web pages of the Institute of Geography. This will
allow provision of unrestricted access to the publication for all students.



CONTENT AND STRUCTURE OF THE MULTIMEDIA TEXTBOOK:

The content is divided into two main sections — cartography and geoinformatics. In the future, sections on
remote sensing and applications will be added (at the moment, content of these two sections is incomplete). Individual
chapters are mutually interconnected with hypertext links.

Sections are divided into chapters in the following way:

1. CARTOGRAPHY
1.1 Introduction to cartography
1.2 Development of cartography
1.3 Cartographic works (maps, atlases)
1.4 Mathematical cartography (geometry, projections)
1.5 Expression methods (point, line, polygon, description)
1.6 Generalization
1.7 Cartographic data collecting (photogrammetry, geodesy, etc.)
1.8 Thematic cartography
1.9 National topographic map series
2. GEOINFORMATICS
2.1 Introduction to geoinformatics
2.2 Data collecting for geoinformatics (digitalization, scanning, remote sensing, geodesy, etc.)
2.3 Data storage and editing
2.4 Analyses (classification, modeling, etc.)
2.5 Visualization and creating output
2.6 Electronic national topographic map series (ZABAGED, IZGARD, COSMC Portal, etc.)
2.7 Software and companies in geoinformatics
REMOTE SENSING
4. APPLICATIONS

W

STRUCTURE OF MULTIMEDIA TEXTBOOK:

The textbook Cartography and Geoinformatics is created in accordance with standards of XHTML in
specification 1.1 Strict. Textbook graphics is defined in cascade styles (CSS). Also used are PHP scripting language and
MySQL database server. The textbook can be fully edited on-line, i.e. chapters can be added easily, without the
necessity of physical updating of files via FTP protocol. This helps to keep updating easy and simplifies general
maintenance.
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Multimedidlni u¢ebnice Kartografie a geoinformatika.

Diwodem ke vznicu tohoto ufebniho textu byl hlavng fakt, ¥e v soutasné dobé patfi
k hlavnim ufebnim materialiim pfedeviim v 80, letech wydané kartograficke ufebnice, jef
jsou dnes pouze v knihovnach v nEkolika malo witiscich a pro vEtfinu studentdl tedy obtiZné
dostupne. Dale pak nékolik monografickych wysokodkolskych skript na téema Geografické
informatni systémy vydanych na ostatnich wysokveh fkolach s rezdilnon kvalitou 1 zabérem
probirané latky.

WV ozahraniti dnes j1Z existue cela fada uéebnic (1 elektronickych) zabywajicich se touto
problematikou a spojwici zédsady kartograficke wvizuvalizace s wyufitim GIS (modernich
elektronickych systému pro ukladani, spravu a analyzu geoprostorovych dat).
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Swym propojenim pravé s geoinformatnimi technologiemi vytvafi velice silny nastro] pro
podpora rozhodovani vkrizovych sttuacich, pfi medelovani krajiny, analyzy soufasného
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Fig.1: Title page of textbook
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Fig.2: Selection of a chapter
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EARTOGRAFIE je wédni obor zabyvajici se znazornénim zemskeho povrchu a nebeskych
téles a objekti, jevil na nich a jejich vetahfl ve form® kartografického dila a dale soubor
finnosti pfi zpracovani a vyuZlvani map. (CEN 73 0406 Nazveslovi kartografie, 19843

KARTOGRAFIE je véda o zobrazovand a studiu prostorového rozmisténi, spojeni a
vzajemnich vazeb jevi pirody a spelefnosti (i jejich zmén v Zase) prostfednictvim
zvladtnich obrazoveé znakovych modeld — kartografickych vyobrazeni (Salifev, 1976)
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Fig.3: Demonstration of search results of keyword “cartography”

Individual chapters are supplemented with testing questions, which enable verification of acquired knowledge.
Tests include factual questions (“who?”, “when?”, “where?”), motivational questions (requiring active thinking —
“why?”) and also questions aimed at utilization of gained knowledge and skills in specific areas of practice.

Use of hypertext links enables tracking of up-to-date development both in the Czech Republic and abroad,
searching for individual authors and publications in an index, or to returning to terms defined and explained in the first
part.

The textbook has been partly translated into English.

CONCLUSION:

The presented multimedia textbook Cartography and Geoinformatics is an answer to difficulties with accessing
existing textbooks for these topics and varying quality of existing publications. It has been created with the use of latest
web technologies and follows the trend towards extended utilization of e-learning.

The most important task for the future is to guarantee periodical updating of the textbook with information on
latest technological development in geoinformatics.

ACKNOWLEDGEMENT:

The project is solved within the frame of Universities Development Fund grant no.1293/2005 funded by the
Ministry of Education, Youth and Sports of the Czech Republic.



BIOGRAPHY OF AUTHORS:

Doc. RNDr. Milan KONECNY, CSc.

Associate Professor of cartography and geoinformatics at the Department of Geography, Faculty of Science, Masaryk
University, Brno, Czech Republic.

Head of the Laboratory on Geoinformatics and Cartography.

From 1997 expert of EU Information Society Forum and member of the Steering Committee and Plenary of the I. S.
Forum, member of the Joint High Level Steering Committee.

Major internatonal conferences: Euro Carto VI 1987; Brno GIS Conference ‘91, 94, 96 and *98; AGILE 2001,
DIGITAL EARTH 2003.

1995 - 2003 vice-president of the International Cartographic Association.

2004 - 2008 president of the International Cartographic Association.

Leader or member of teams in GIS and digital cartography oriented research.

Cooperation with the Office for the State Information System of the Czech Republic as an expert-consultant in the field
of information technologies applications.

—

Mgr. Zdenék STACHON

1998-2003 MU Brno, Fakulty of Science, Department on Geography, Cartography and geography.

2003- internal PGS student on Department on Geography, Faculty of Science, MU Brno, specialization cartography,
geoinformatics and DPZ. (lead lessons Visualization in cartography, Modelling in Cartography, Metainformation in
Catography, Cartography and geoinformatics, Field Lessons of geodesy, cartography and GPS)

Branch Expertise:historical, thematic and digital cartography, GI, GPS ,

Expertise:CAD, GI software (Microstation, Autocad, ArcGIS, Geomedia), geodetic and GPS computer software,
graphic software (Adobe Illustrator, Photoshop), Microsoft Office



Ing. Katefina TAJOVSKA

1994-1999 VUT Brno, FAST, geodesy and cartography, specialization real estate cadaster, price of dean for excellent
diploma work ,,School atlas of Geography".

1999-2000 employee of private geodetic firms ZK-Brno with.r.about., specialization CAD, geodetic measure work and
digital processing engineering networks, processing project telecommunication network and their subsequent alteration
documentation.

2000-2005 internal PGS student on Department on Geography, Faculty of Science, MU Brno, specialization
cartography, geoinformatics and DPZ. (lead lessons Thematic cartography, Cartography and geoinformatics, Bases
geodesy and GPS, Field Lessons of geodesy, cartography and GPS)

Branch Expertise:Geodesy, topography, historical, thematic and digital cartography, GI, GPS , problems of school
geographical atlas, connection mobile GI and GPS surveying.

Expertise:CAD, GI software (Microstation, Autocad, Arcview, Geomedia), geodetic and GPS computer software,
graphic software (Adobe Illustrator, Photoshop), Microsoft Office

Zbysek PODHRAZSKY

2004 -Student at Department on Geography, Faculty of Science, MU Brno. Field of study: Cartography and

Geoinformatics, remote sensing - master's degree.

2001 - 2004 Student at Department on Geography, Faculty of Science, MU Brno. Field of study: Geography and
Cartography - bachelor's degree.

2004 - Partnership Foundation — layouter

2001 - H-Data, spol. s r.0. — webmaster, webdesigner

Skills: Computer graphics, web development, experience pedagogy.



