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Abstract; A new situation in cartography is presented. In contemporary cartography have a
predominance the influence a geoimages and gecinformational systems. A geoimage
(Zeorepresentation) is any spatialtemporal generalized model of terrestrial (or planetary) ob-
jects {phenomena, properties) which has a scale and are presented in graphic form. Geoi-
conics is a synthetic discipline representing the theory of geoimages and methods of their
analysis, transformation, recogpnition, perception and application for scientific and practical
purposes. In cartography was beginning a new branch - geoinformational mapping. Geoin-
foxaﬁonal mapping forms a new theoretical basis - gecinformational conception of cartog-
raphy.
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The new level of mapping

Geoinformational mapping (GM) is defined as automated map making and map us-
ing based on GIS and cartographic databases and bases of knowledge. The informa-
tional and cartographic modeling of geosystems is the essence of GM [2]. Among the
properties of GM suggesting testify the principally new level of mapping the most impor-
tant are as follows:

* the high degree of automation, wide application of the cartographic digital databases

and bases of geographical (geological, ecological etc.) knowledge;

» the system approach to geosystems mapping and analysis;

» the interactive mapping ensuring the close interrefations between map compilation

and map use techniques;

» the operational efficiency close to the real time scale with the widespread use of re-

mote sensing data;

» the multivariation of mapping which allows the diversified assessments of situations

and a spectrum of alternative decisions;

¢ the multimedia mode which admits the iconic, text and audio combinations;

¢ the new graphics and design application;

» the creation of new kinds of geoimages (electronic maps, 3D computer models and

animations, iconomaps and so on};

» the predominantly problem-oriented mapping focused on decision making.

The new line of cartography has been built up not at once and not at blank. GM inte-
grates a large variety of modern cartography branches bringing them to a new technologi-
cal level. The origination and development of GM is a further evolution of complex, syn-
thetic and, after all, — system mapping in the new geoinformational environment. GM was
formed at the crossing point of computer cartography, GiS-technology, cartographic
method of research, and remote sensing in its broad sense including image interpretation
and digital photogrammetry. In the present state of the art GM is progressively becoming
the main trend of cartography as the science and the production.

The spatial levels and relevant scales of mapping could be divided into several groups:
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e Global level — 1:10,000,000 - 1:45,000,000;

e National level — 1:2,500,000 - 1:20,000,000;

* Regional level (large natural and economic regions) = 1:500,000 — 1:4,000,000;
¢ Local level (districts, national parks, crisis areas etc.) — 1:50,000 — 1:1,000,000;
¢ Municipal level (towns, suburbs areas) — 1:1,000,000 and larger.

Geoimages

Many new maps, iconomaps, electronic block-diagrams, cartographic animations, com-
posites, holograms and other gecimages have became usual and this is the major out-
come of GM development. A new term geoimage (or georepresentation) we can define as
any spatialtemporal generalized model of terrestrial (planetary) objects of processes
which has a scale and is presented in graphic patterns [1]. Major properties commen to
all geoimages - scale, generalization and presence of graphic elements (signs, patterns) -
are highlighted by this definition. Currently 3 classes of geoimages are distinguished:

e plane or 2D (and 2.5D) gecimages: maps, electronic maps, scanner, radar, TV im-

agery, etc.;

» volumetric or 3D images: stereomodels, anaglyphs, block diagrams, holograms, etc.;

e dynamic 30D or 4D images: animations, motions, computer films, movies atlases,

etc.

Within each of these classes there are dozens of variations: maps having various con-
tents, photos in different spectral bands, 3D models of different foreshortening. Besides
there are many combined images characterized by features of different classes and types,
such as photomaps and ortophotomaps, iconomaps, TV photographs, display stereopho-
tographic models and anaglyphs, TV holograms and others. And many complex graphic
models which combine to varying degree properties of maps, photos, 3D and dynamic
models are of considerably current use. It seems worthwhile to introduce a new term hy-
pergecimages {(or, shortly, hyperimages) for them [1].

All geoimages exist within the graphic environment which is understood as an any sys-
tem of visualization and modelling of iconic natural and/or social-economic geosystems
suggested to be visually perceived by man or an intelligent device. The graphic environ-
ment is characterized by the following properties:

* 4-dimensionality enabling to reproduce time and space situations;

* using of geometrical, optical and temporal graphic variables;

¢ ability to reflect real and abstract objects;

« interactivity which ensures optimal cooperation between man and means of visualiza-

tion.

The following kinds of graphic environment, in which the system of geoimages exists,
have been distinguished:

+ fixed graphic environment - a system including traditional maps, photos and other
geoimages on "hard" carriers;

s program-controlled graphic environment - a system of geocimages visualization on the
basis of program and technical means of computer graphics;

» imaginary mental graphic envircnment in which mental or cognitive maps and pat-
terns are being formulated.

Geoicohics

The use of various geoimages (especially in GIS environment) requires studying their
advantages and shortcomings, as well as a possibility of combined use and technigues
permitting to gain gualitative and quantitative information. This favors elaboration of a
new branch of science - geoiconics, as a synthetic discipline representing the theory of
geoimages and methods of their analysis, transformation, recognition, perception and
application for scientific and practical purposes [1]. The rise of geoiconics linking cartog-
raphy, remote sensing and computer graphics can also be regarded as a major result of
GM development.
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The structure of the discipline will acquire shape further, though three basic branches
can be distinguished already:

» theory of geoimages;

» geoimages creation, designing and recognition;

» interpretation of geoimages {applied geoiconics).

Presently, geoiconics appears to constitute a supersystem. However, dialectics of its
development and strong support by geographical cartography will lead in future to geoicon-
ics becoming a part of renewed and integrated system of cartographic disciplines.

Geographical basis of GM

It becomes more and more obvious that the geographic basis of GM does not keep
pace with the progress of hardware and software and informational support of GM. How-
ever it is of primary importance that cartographers and geographers focus their attention
on the geographical foundation of GIS-technologies and GM. Nobody else is capable to
perform this work, There are two fundamental points:

e experience of multipurpose geographical investigations;
e experience of system thematic mapping and, particularly, atlas compilation.

The wide set of techniques of geosystem analysis has been elaborated which applica-
ble for GIS-technologies. These techniques include methods of spatial and temporal simu-
lation of phenomena structure, dynamic, interrelations and functioning. Simulation is in-
dissolubly related to differentiation and integration of phenomena, zoning and classifica-
tion of territory, structural and typological analysis, revealing of the principal factors of
processes development — all adding up to overlay, trend analysis, spatial correlations,
clustering and other GlS-technologies.

The fundamentals of geographical interpolation and extrapolation, methods of case
studies, principles of combination and optimization of information sources, i. e. maps,
images, field data, statistics — are the major methodological achievements that are very
useful in many GIS applications. And widespread methods of geographical indication are
particularly promising for GM and GIS technologies.

There are a lot of common features in geographical atlases as system cartographic
products and GIS. Traditional and electronic atlases were often the wherever possible
progenitors of GIS. The inner integrity and complexity of atlases are guaranteed by the fol-
lowing prerequisites:

+ the suitable selection and limited number of map compositions and scales
(preferably, multiple ones);

« the common gecgraphical basis and base maps;

» the coherency of legends, descriptive data and graduations;

* the common degree of generalization and rates of selection of map content, wher-
ever possible;

¢ the unity of map design,

¢ the synchronism of map elements.

At the way of GIS designing and making all these rules remain in force and the most

important and complicated of them is the provision of strict geographical coherency of
thematic layers which controls the reliabitity of GIS and credibility of decision-making.

The operative mapping

This is a branch of GM, which means the realtime map making and map use with the
goal of rapid (timely) putting the user in the picture and control of the process.

The operative maps are designed for solving a large spectrum of problems, and first of
all, for the inventory, prevention of natural risk or disasters, their monitoring and control,
development of recommendations and prognoses, choice of alternative ways of monitor-
ing, stabilization or modification for a variety of events - from environmental to political
ones [2].
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In the last few years not only the structure of phenomena but the dynamic nature of
processes in the Earth's crust, atmosphere, hydrosphere, biosphere and their contact
zones have become the subject of particular interest. And the dynamic GM was found to
be the most effective tool of their study.

The development of peculiar dynamic sequences of maps (images, scenes), i. e. car-
tographic animations providing for moving or multiplication effect brings into existence a
new form of representation of geosystem dynamics. The modern software invoived the
sets of modules that allows different animation modes and combinations:

» displacement of cartographic picture over the screen;

» temporal sequences of maps and 3D representations;

s change in the exposition rate, frame by frame viewing, the recurrence to a certain

frame, reverse motion;

» moving of different map elements {cbjects or sings);

e presentation of changes of different map elements (objects or signs}, their form,

size, orientations, signs blinking, topotogical transformations and so on;

» color variation (pulsation or defilation), saturation changing, color oscillation effect;

+ maodification of ground-color illumination, lighting and shading of particular of map;

+ panning, transformation of projection, aspect, point of visibility, rotation of 3D pic-

tures;

« scaling (zoom in or zoom out) of the whole image or its part;

» effect of flying over the map with different velocities.

For the purpose of cartographic animations and movies special temporal scales can be
used, for example:

1: 86,000 means that 1 second of demo corresponds (approximately) to one day;

1: 600,000 means approximately 1 second: 1 week;

1:2,500,000 means 1 second: 1 monath;

1:31,500,000 means 1 second: 1 year

Therefore one can define slow-, medium-, and fastscale cartographic animations and
movies,

GM and telecommunication networks

The 18" ICA International Cartographic Conference which was held in Stockholm, 1997
has made it apparent that mapping and notably thematic one was brought to the new levet
and its prospects are associated with computer networks [3, 5, 6].

All geoimages currently available in Internet could be divided into four groups:

+ static geoimages - the maps, atlases deduced from digitalization or images incoming

in digital form;

s interactive gecimages compiled and updated on user's requests;

¢ animations, movies and multimedia;

¢ G|S geoimages.

The static maps and images are the most widespread considering that siting the color
map into Internet is much cheaper that its edition. The general maps, weather charts,
maps for navigation and traffic, satellite maps of environmental conditions and hazards,
maps of political events and «hot» points, tourism and recreation are the most frequent
amoeng Internet cartographic documents. Among them the education maps form a distinc-
tive group [5].

It is commonly to point the chance of atlas publishing in Internet and first of all of na-
tional atlases. In this way the actualization of information and a peculiar kind of monitor-
ing was rendered possible and it means in reality the establishing of the national informa-
tion system.

The superfluity of information is a severe problem for Internet users, then a vital issue
is the creation of convenient and user-friendly navigators for computer network. Virtual at-
lases that are created in line with the fixed WWW system may be considered as an appro-
priate user interface for working with the Internet maps and other geoimages. Virtual at-
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lases are capable to support the user access to spatial data of different levels - from gen-
eral global to small areas,

In Russia the commencement of the computer networks elaboration falls on the 80"
and now comparatively developed academic networks have been formed with the regional
centers in Moscow, St. Petersburgh, Ekaterinburg, Novosibirsk and Khabarovsk. They fol-
low TCP/IP protocol and have the outcomes to Intermnet. And it should be stressed that
these centers are in complete agreement with the location of regionai geoinformational
centers created by Federal Service of Geodesy and Cartography of Russia - Roscartogra-
phy. This is no surprise because these big towns are just the main economic, cultural and
academic centers of Russia. In process of creating the national GlS-infrastructure and GM
development it is particularly promising to attain such correspondence at regional, local
and municipal levels.

Geoinformational education

It is not possible to give an exhaustive list of all fields of GM and geoiconics applica-
tion. It was correctiy stated that all spheres «from geclogy to ideology» are open to GM.
Geoinformation presented in the cartographic form has come nowadays among the expen-
sive goods and the important resources which give the chance to optimize the mode of
life, environmental conditions, the politics, etc.

We are in a position to state the most actual lines of GM application:

+ the prospecting and management of natural fossils;

» planning of industry, agriculture, transport, energetics, finances and

» others branches of national economy;

» development of communications and electronic nets;

« the complex and branch cadastre support;

+ monitoring of environmental situation and natural risks, the environmental impact
assessment, the support of ecological security and stability, ecological inspection
and so on;

¢ the living standard, business activity, public health, recreation and

» social service control;

¢ the activity of legislative bodies, executive authorities, political parties, mass media
provision;

s the law machinery and natural security support;

¢ the education and culture development;

+ the scientific investigations and prognosis maintenance.

This means that the GM application covers all aspects of nature and society life and
their interactions. The totality of experience reveals that many economic losses, environ-
mental crises and political lapses may be associated with deficient and inadequate geoin-
formation including cartographic one.

In 1995 the State Commitiee of the Russian Federation for Higher Education has ap-
proved the State Educatien Standard for the higher professional training in the informat-
ics. On this basis the requirements for training the specialists in geoinformational sys-
tems have been elaborated. According to the Standard among the objects of professional
activities of the specialist in geoinformatics are the geographical information systems and
networks, their program and information support, methods and techniques of their design
and operation.

If one summarizes the Russian and the foreign experience, it becomes obvious that at
present there are at least 4 models of geoinformation training focused on different prob-
lems, namely:

» technical and applied aspects of GIS design and operation;

» digital topographic and thematic mapping;

» integration of GiS-technologies with remote sensing;

¢ wide cooperation with geographical and cartegraphic disciplines, Earth's sciences

and related social and economic sciences.
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~ There are the following blocks of disciplines in the resulting model of optimal training
in geoinformatics and GIS which is applied in Russian universities and based on the expe-
rience and traditions of the Russian cartographic and geodetic school:

* Introduction to GIS;

¢ Basics of computer graphics;

¢ Databases and knowledge bases;

¢ Geoinformational mapping;

e Mathematical simulation and map using;

» GIS designing;

e GIS application.

In the table given below the main lines of GM applications in scientific research are
ranked according to the 10-point scale of special questionnaires of Russian universities

[4]-

Lines of researches

Ecology

Geography, regional management, land use

Remote sensing, cartography

Geodesy, economy, education, mineral deposits

Town-planning, architecture

Demography, biology, statistics, telecommunication, specialized software
History and culture, GIS-consulting, municipal economy

Soclal sciences, metearology, public health, emergencies, communications, business
Town cadastre, speciafized hardware for GIS

Transport, miitia, fire protection

n
]
=
=
[//]

—_
SO~ D O b —

High professionals in the sphere of GIS and GM are trained at 7 Russian universities,
namely Moscow, St.Petersburg, Irkutsk, I1zhevsk, Saransk, Tver’, Saratov, as well as at the
Moscow University of Geodesy and Cartography (former MIIGAIK). Other universities, such
as Altai, Voronezh, Kazan, Perm’, are actively introducing the GM. Methodological coordi-
nation of the gecinformational education is provided by the Teaching and Methodological
Association of Russian Universities with its center at the MSU.

None can’t provide...

The new theoretical conception was evolved from geoinformatics basis. Now cartogra-
phy can be considered as a science dealing with the system informational and carto-
graphic simulation and cognition of geosystems, and map - as an imaginative and sign
geoinformational model of reality [2]. Gecinformational concept integrates two views on
the nature of map: on the one hand - as a model of reality with unique heuristic potential,
and on the other — as a tool for accumulation, transformation and communication of spa-
tial and tempora!l data.

Many branches of cartography experience a profound reconstruction now. This is espe-
cially true for technology of map compiling and map use, the distinction between them di-
minishing progressively. The choice of projections and cartometric measurements have
become the simple technical operations. At the same time the new branches, such as
digital cartography, database making, global spatial positioning and other, have evolved.

Electronic maps and atlases do not smell now of printer's ink, but twinkle with bright
signs from the screen and change their colors according to user's option and feeling. It is
quite possible that In a short way the cartographic holograms will give the illusion of real
terrain, animations will allow us to fly across it, and computer iandscapes will reduce al-
most all distinctions between map and painting. it seems reasonable to say that the map
of future will be an complex Intelligent gecimage integrating the multi sources informa-
tion in real time, with 3D or 4D variabie scale and spatial-temporal resolution.

But the attempts to forecast the physiognomy of GM products in the distant future are
doomed to failure, because the prognosis of this sort can not overcome the level of
straightforward extrapolation. This is no question that scientific headway will present us
something radically new, unseen and unpredictable.
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At the confines of miilenniums cartography is subjected to a painful but irreversible
transformation. It is therefore vital to keep the orientation and not to destroy the former
cartography having no time to create a new one and not to devaluate the great art of map
compiling while sinking into technocratic digital chaos. How can we escape this distress?
The recipe is not new: GM should be based upon the fundamentals of geographical car-
tography.

The research was supported by the Federal Program “The Leading Scientific schools™ Grant No
96-15-98414 and RFFI Grant No 99-05-64866.,
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Summary
Geoinformaéné mapovanie ako nové odvetvie v kartografii

Geoinformatné mapovanie (GM) je automatizované vyhotovovanie a vyuZivanie mép na zaklade geoin-
formalngch systémov (GiS), kartografickych databdz a daldich vedomosti, Podstatu GM tvorf informacno-
kartografické modelovanie geosystémov. Spomedzi charakteristik GK, ktoré sveddia o zasadne novej drovni
mapovania, najdtlefitejsie su:

* vysoky stupefi automatizécie, opierajlici sa na digjtdlne kartografické databazy a bézy geografickych

{geologickych, ekologickych ap.) poznatkov,

= systémovy pristup k zobrazovaniu a analyze geosystémov,

s interaktivnost mapovania s prepojenim metdd vyhotovovania a vyuZivania map,

» operativnost v redlnom Case s vyuZitim ddajov dialkového prieskumu zeme (DPZ),

s multivariantnost, ktord umoZiuje roznorodé hodnotenie situdci a aftemativne rozhodovania,

« multimedidlnost, ktord umoZiiuje kombinovat ikonicke, textové a zvukové prostriedky,

« aplikdcie nowch grafickych a wrazowjch prostriedkov,

¢ tvarba nowjch druhov geoobrazov (elektronickych map, 3D poditaZovych modelov a animacii, ikono-

mép ap.),

. presaiﬁez prablémove orientované mapovanie nasmerované na rozhodovaci proces.

Nowy smer v kartografii sa nebuduje na zelenej Iike. GK integnie niekoko novych vedeckych smerov,
ktoré zdroven vyzdvihule na vy33iu drovef. GM znamend dal3i rozvoj komplexného, syntetického a predov-
Setkym systémového mapovania v novom - geoinformaginom prostred. GM sa sformovalo na kriZovatke
pocftaCovej kartografie, GiStecholdgil, kartografickej metddy vwskumu a DPZ (v ich Sirokom chdpani, vrata-
ne cbrazovej interpretacie a digitdlnej fotogrametrie). V si¢asnosti GK sa fixuje ako hlavny smer rozvoja
kartografie ako vedy a wrohy.

V GM moino vy€lenit tieto priestorové drovne a reprezentujlice ich rozpétia mierok;

o globalnu (M 1:10 aZ 1:40 mil.},

s ndrodni (M 1:2,5 aZ 1:20 mil.)

e regiondlnu (vaCSie prirodné, ekonomicke regiény v M 1:500 tis. aZ 1:4 miil.),

= lokdinu (oblasti, okresy, nérodné parky, krizové naredly v M 1:50 tis. a2 1:1 mil.),

= miestnu (sidla, éasti sidiel ap. v M 1:1 mil. a vac3ie),

Pod terminom geoobraz (resp. geozobraZenie) chapeme lubovolny Easopriestorovy, mierkovy a genera-
lizovany model zemskych (planetdmych) objektov aleba procesov prezentovany v grafickej forme a v nejakej
mierke. RozliSujd sa tri triedy gecobrazov:

= dvojdimenzionalne (2D). mapy, elektronické mapy, skenovang, radarové, TV zobrazenia ap.,

o trojdimenzionélne (3D): stereomodely, anaglyfy, biokdiagramy, hologramy ap.,

* dynamické 3D alebo 4D: animdcie a rozne zobrazenia imitujlice pohyb v priestore a Gase.
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Hypergeoobrazy (skrétene aj hyperobrazy) su zloZité grafické modely, ktoré v roznej miere synteticky
spajajd vlastnosti map, snimok, priestorovych a dynamickych modelov.

V3etky geoobrazy existujl v grafickom prostredi, ktoré ma tieto vlastnosti:

« Stvordimenziondlnost (umoznujlcu opakovanie Sasovych a priestorovych situécii

= yyuZitie geometrickych, optickych a Casowch grafickych premennych,

» schopnost odraZat redlne a abstraktné ohjekty,

s interaktivnost (zabezpedujicu optimalnu spolupracu Eloveka a vizualizaZnych prostriedkov).

Rozlidujeme tieto druhy grafickych prostred, v systéme ktorych mdZu existovat geoobrazy:

» pevné grafické prostredie pre tradiéné mapy, snimky a rozne gecobrazy na "tvrdych" nosi¢och,

« programove kontrolovatelné grafické prostredie pre systém geoobrazowych vizualizécii na baze pro-
_gramu a technickych prostriedkov pocitadovej grafiky,

«imagindrne mentdine grafické prostredie pre mentdine (kognitivne) mapy.

Geoikonika je nova synteticka discipling, ktord sa zaobera tedriou geoobrazov a metodikou ich analyzy,
transformdcil, rozpoznédvania, vnimania a aplikdcie na vedecké a praktické ciele. Geoikonika spdja kartog-
rafiu, DPZ a poditaovi grafiku a mozno na fu nazerat ako na vznamny vysledok rozvoja GM. V Strukture
geoikoniky moino roziisit tri zakladné oblasti:

= tedriu geochrazov,

» tvorbu, spracovanie a rozpoznavanie geoobrazov,

» interpretaciu geoobrazov (aplikovanu gecikoniku).

V sidasnosti sa geoikonika konstituuje ako supersystém, ale zdé sa, Ze dialektika jej vvoja a stipa-
jica podpora zo strany geograficke] kartografie vedie k tomu, Ze geoikonika sa stane sticastou obnoveného
a integrovaného systému kartografickych disciplin.

Geograficka podstata GM ovplyviiuje wvoj hardvérovej, softvérovej a informagnej podpory GM. Karto-
grafi a geografi ststredujd svoju pozornost na geograficky charakter GlStechnolégii a GM, ktory vyplyva:

- 70 skidsenosti 5 mnohocielovymi geografickymi vyskumami,

- 0 skusenosti zo systémovym tematickym mapovanim, konkrétne z tvorby atlasov.

Bol vypracovany rozsiahly sibor technik geosystémovej analyzy, ktory je aplikovatelny v GIS-
technoldgidch. Tieto techniky sa tykajd metdd casovej a priestorovej simuldcie Struktdry, dynamiky, vzgjo-
mnych vztahov a fungovania. Principy geografickej interpoldcie a extrapoldcie, metod vyskumu, zdsad ko
bindcie a optimalizécie zdrojov, t.j. map, snimok ap. - st vyznamné metodologické Uspechy, ktoré si velmi
dspesné v roznych GiS-apikédcidch. Aj Siroko vyuZivané metddy geograficke] indikacie sd slubné pre GM a
GlStechnolagie. Geografické atlasy (ako systémové kartografické produkty) a GISy majl vela spolognych
&t. Tradicng a elektronické atlasy su viastne predchodcami GIS-ov. Vnitoma integrita a komplexnost atla
sov je garantovana:

» vhodnym (zddvodnenym) wberom a obmedzenim podtu map a ich mierok,

« spaloénym geografickym podkladom,

» vzdjomnou stvislostou legiend, podrobnych dét a gradécil,

s jednctnou mierou generalizécie,

» jednotnym grafickym stvérnenim,

» synchronizaciou mapovych prvkov.

Operativne mapovanie (ako sucast GM) sa zaoberd vyhotovovanim a vyuZivanim map v redinom Case
s ciefom rychlej (véasnej) informovanosti pouZivatelov s moZnostou vplyvu na zobrazovaci proces. Operativ-
ne mapy st urdené na riedenie mnoZstva dloh, predovBetkym na inventarizaclu objektov, na prevenciu ne-
Fiaducich aZ nebezpednych procesov, na monitoring ich vyvoja, na vypracovanie progndz, na vyber spdsobov
kontroly, stabilizacie a modifikécie priebehu procesu v najrezmanitejdich oblastiach - od ekologickych situg
cif a# po politické udalosti. V poslednom obdobi nielen dynamika Struktiry javov, ale gj dynamika procesov
v zemskej kdre, v atmosfére, hydrosfére, biosfére a ich kontaktnych zénach sa stala predmetom zaumu
operativneho dynamického mapovania. Dynamické GM ma slUZit ako efektivny nastroj na ich Stddiuum. Dy-
narmické mapovanie vnasa do GM nové formy zobrazovania geosystémov. Modemé softvéry uz umoZfiuja:

 premiestiovat mapaovy obraz po obrazovke,

« robit Easové sekvencie méap a 3D zobrazeni,

» menit rjehlost vizualizécie, prehliadku po jednatlivich obrézkoch, navrat k predtym zvolenému obrazu

a spétny pohyb,
» premiestiiovat jednotlivé prvky obsahu (objekty, znaky) po mape,
» prezentovat zmeny jednotlivych prvkov ohsahu (tvar, velkost, orientaciu, topoldgiu ap.),
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» menit farbu a daldie viastnosti znakov (pulzdciu, intenzitu, vibréciu, blikanie ap.),

= menit svetelnost popredia, pozadia (presvetfovanie, tienenie ap.),

« robit panoramy, menit zobrazenia a projekcie, body pohladu, otatanie 3D zobrazeni,
= menit velkost (zoom) obrazu, wrezu, wuZivat efekt jeho pribiienia alebo oddialenia,
= vyuZival efekt preletu nad dzemfm (aj s rdznou rychlostou).

Na dynamickych mapéch (animécidch) moZeme rozliSovat éasovd mierku, napr.:
* 1:86 000 (1 sec. = 1 den),

« 1:600 000 (1 sec. = 1 tyzden),

+1:2 500 000 (1 sec. = 1 mesiac),

¢ 1:31 500 000 (1 sec. = 1 rok).

MéZeme teda rozliSovat pomald, stredni a rychiu mierku kartografickych animacii.

18, Medzindrodna kartograficka konferencia ICA v Stokholme (1997) potvrdila, Ze trovefi tematického
mapovania sa zvysila a jeho dalSie vyhliadky sU spojené s poitaCovymi sietami. V3etky geoobrazy, ktoré
sU dostupné v Internete, mozZno rozdelit na Styri skupiny:

= statické (mapy, atlasy - digitélne alebo digjtalizované),

« interaktivne geoobrazy zostavené a aktualizované podla poZiadaviek pouZivatelov,

« animécie, filmy a multimedidlne gecobrazy,

 geoobrazy v GiS (GiS-geoobrazy),

Statické mapy a zobrazenia su najroziirenejSie, pretoZe je lacnejSie umiestnit farebni mapu na Inter-
net, neZ ju wydat ttaCou. Prehfadné mapy, mapy pofasia, navigainé, dopravné mapy, satelitné mapy Zivot-
ného prostredia a rizik, mapy politickych udalostl v "horicich" miestach, turistické a rekreainé mapy st v
Internete najfrekventovanejdie. Zretelnd skupinu tvoria aj vzdelavacie mapy. Velky priestor sa v Internete
otvdra pre narodné atlasy, kde sU moZnosti ich aktualizécie ovela lepSie ne? v pripade klasickych vydani.
Zistilo sa v3ak, Ze velké mnoistvo, a2 nadbytonost informécii, ktoré poskytuje Intermet, sa stdva vaZznym
problémom pre pouiivatelov. Virtudine atlasy su vlastne pouZivatelskym grafickym rozhranim a sd schopné
poskytovat priestorové déta na rdznych drovniach - od globdinej aZ po malé aredly.

V Rusku sa zacali rozvijat pocitatove siete v 80. rokoch. V sudasnosti su sformované akademické siete
v regiondlnych centréach (Moskva, St. Petersburg, Jekaterinburg, Novosibirsk a Chabarovsk), ktoré su napo-
jené na Intemet. Treba zdéraznif, Ze tieto centrd sa v sllade s lokalizdciou regiondlnych geoinformaénych
centier vytvaranych Federdinou sluibou gecdézie a kartografie v Rusku (Roskartografia).

V 1. 1995 bol Vyborom Ruskej federdcie pre vysokoSkolské vzdeldvarnie prijaty Statny vzdelavacr Stan-
dard pre vysokoSkolské profesiondlne vzdelavanie v informatike. Na tomto zaklade boli vypracované po-
Fadavky na pripravu Specialistov v oblasti geoinformaCnych systémov, V sii¢asnosti existujd Styri meodely
gecinformaénej pripravy zamerané na rézne problémy, a to:

» technické a aplikované aspekty ovidadania GiS,

= digitalne topografické a tematické mapovanie,

s integracia GiStechnoldgii a DPZ,

« rozsiahla kooperdcia medzi geografiou, kartografiou, geovedami a socioekonomickymi vedami,

Vyucba geoinformatiky a GiS na ruskych univerzitdch reSpektuje skisenost a tradiciu ruskej geodetickej
a kartografickej 3koly a md tdto Struktdru:
» (vod do GiS,
» 7ékiady poCitacovej grafiky,
» databdzy a bazy poznatkov,
e geoinformagné mapovanie,
¢ matemnatické simuldcie a vyuZivanie map,
o 5|S-zobrazovanie,
 GiS-aplikécie.
Na zaklade prieskumu a hodnoteni podia 10-stupfiovej stupnce wy3lo nasledujlice poradie (rating) sme-
rov wchovy a vyskumu na ruskych univerzitéach :
1. ekolégia,
2. geografia, regiondine riadenie, vyuZivanie zeme,
3. DPZ, kartografia,
4, geodézia, ekondmia, vzdeldvanie, nerastné bohatstvo,
5. urbanizdcia, architektra,
6. demografia, bioidgia, Statistika, telekomunikécia, Specidlne programy,
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7. dejiny, kultdra, GiS-konzulting, miestne hospodérstvo,
8. socidlne vedy, meteorol6gia, zdravotnictvo, mimoriadne udalosti, komunikécie, podnikanie,
9. mestsky kataster, Specidlny hardvér pre GiS,

10. doprava, policia, pofiarna ochrana.

GiS a GM sa wyucujl na siedmich ruskych univerzitdch (Moskva, St. Petersburg, Irkutsk, [Zevsk, Saran
sk, Tverr Saiatov) a tieZ aj na Moskaovskej Stétnej unverzite geodézie a kartografie (predtym MIIGAIK). Na
niektorych dalSich univerzitdch (Voronez, Kazait, Perm a Bamaul) je GM v Stadiu zavadzania. Metodickeé
usmemovanie geoinformaéného vzdeldvania zabezpeduje Vzdeldvacia a metodickd asccidcia ruskych uni-
verzit s centrom na Moskovskej Stétnej univerzite.

Na baze geoinformatiky vznikia nova koncepcia kartografie. Teraz sa kartografia chépe ako veda zac-
berajlica sa systémom informaénej a kartografickej simuldcie a poznatkov o geosystérmoch. Mapa sa ché
pe ako imaginamy a znakovo-geoinfarmaény model reality. Geoinformagna koncepcia integruje dva pohlady
na podstatue mapy, t.j. nazerd na mapu ako na:

1. model reality s unikétnym heuristickym potencidlom,
2. néstroj zhromazdovania, pretvorenia a prenosu priestorovich a Sasovych dét.

Elektronické mapy a atlasy uZ nenesu viu typografickej farby, ale svetielkujl z obrazoviek poéitadov a
menia farby podla Zelani a ndlad pouZivatelov. Mozno, Ze nie je daleko doba, kedy kartografické hologramy
vytvoria Upind ildziu redlnej krajiny a animécie umoznia "prelety” nad fiou, prigom poéitadové modely od-
strénia aj hranicu medzi mapou a malbou {umeleckym obrazom). MoZno povedat, Ze mapa budtcnosti bu-
de komplexnym inteligentnym geocobrazom integrujicim mnohozdrojové informécie v redinom &ase v 3D
alebo 4Dvarantnej mierke,

Na rozhrani tisfcroCi kartografia prekondva bolestivé, ale nezvratné premeny. Pritom v3ak je dbleZité ne-
stratit orientaciu a nezniéit doterajdiu kartografiu {(nemajlic éas na vytvorenie novej), nedevalvovat vysoké
umenie tradi€ného zostavovania méap pofas padu do digitdlneho technokratického chaosu.

Ako sa vyhnit tymto chybdm? Recept je jednoduchy (a nie novy): GM by sa malo opierat o doterajsie
vydobytky geografickej kartografie.

Lektoroval:

Ing. Jan PRAVDA, DrSc.,
Geograficky lstav SAY,
Bratislava
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