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Abstract: The application of new technologies in the
processes of gathering, analysing, transforming, vis-
ualizing and communicating of space data and geoin-
formation offers a great challenge for cartography.
Cartographic information provision as described in
several cartographic models, which is included in
cartographic information systems depend on the
graphical presentation/visualization at certain scales.
That necessitates a need to define the capacity or
content borders (geometry and semantic) for cogni-
tion and communication. However, currently we need
and use maps as a vehicle for transportation of spa-
tial and temporal information. Graphic constructions
of geoanalogies, linked with interaction, multimedia
sequences and animations, support effective geocom-
munication, bridging the gaps imposed by having to
work at pre-defined scales. This paper illustrates two
interactive information systems, which were

publications of the first type are oriented towards the
transfer of geoobject data, their state and appearances
in space (Fig. 2), those of the second type present digital
data documentation with the application of various tech-
nologies for visualization, included in specific SW appli-
cations (Fig. 3), while digital publications of the third type
enable (via interactions) dual communication with the
information system, using wired and wireless communi-
cation networks (Fig. 4, 5).

AGIT' symposium was held recently. The tendency
of our time can be clearly drawn from the introductory
speech of the symposium by P. Pulusani (representative
of the Intergraph Mapping and Geospatial Solutions -
IMGS). We are soon going to achieve the climax of gath-
ering spatial data, something we could have only dreamed
a few years ago. It is imperative that we use the enor-
mous amount of data we gathered and model them
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stitute of Cartography and Geomedia Tech-
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1. Introductory consideration

We have been witnesses of a highly in-
tensive process of including modern infor-
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the transfer and publication of digital data
via cartographic information (Fig. 1) for the

last two decades. There are three significant types of
digital publications in the field of geosciences. Digital

Fig. 1. Cartographic information characteristics.

"AGIT (Angewandte geographische Informationsverarbeitung), July 2 -
5, 2003, University Salzburg
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Sazetak: Primjena novih tehnologija u procesima
prikupljanja, analize, obrade, vizualizacije i
komunikacije podataka odnosno geoinformacija
predstavija veliki izazov za kartografiju. Kartografska
informacija ukljuéena u kartografske modele
kartografskih informacijskih sustava vezana je za
grafi¢ki nacin prikaza i odredeno mjerilo. Time su
postavijene sadrZajne (geometrijske i semanticke)
granice u kognitivnom i komunikacijskom smislu. No
Ipak, nikada viSe nego u danasSnje vrijeme, sluZzimo
se kartografskim prikazom za prijenos informacija
definiranih prostorom i vremenom. Grafic¢ke
konstrukcije prostornih analogija povezane
interakcijama, multimedijalnim sekvencama i
animacijama podrZavaju efikasnu komunikaciju
premo8cujuci granice koje postavija kartografsko
mjerilo. U &lanku ce biti prikazana dva interaktivna
informacijska sustava konstruirana u Institutu za
kartografiju i geomedijalnu tehniku,

geoobjektima, njihovom stanju i pojavama u prostoru (sl.
2), druge predstavljaju digitalnu dokumentaciju podataka
uz primjenu razli¢itih tehnologija za vizualizaciju,
uklju¢enih u specifi¢nim SW-aplikacijama (sl. 3), dok trece
omoguéuju putem interakcija dualnu komunikaciju s
informacijskim sustavom, sluzeci se Zi¢nim i bezi¢nim
komunikacijskim mreZzama (sl. 4, 5).

Pri nedavnom otvaranju simpozija AGIT", iz uvodne
rijeCi gospode P. Pulusani (zastupnice tvrtke Intergraph
Mapping and Geospatial Solutions IMGS) jasnho proizlazi
tendencija danasnjeg vremena. U prikupljanju podataka
o0 prostoru uskoro smo dostigli vrhunac o kome smo pred
nekoliko godina mogli samo sanjati. Sada je od neobicne
vaznosti koriStenje prikupljene enormne koli¢ine
podataka i njihovo modeliranje prema postavljenim
zadacama i odredenim potrebama korishika, koriste¢i pri
tome tehnologiju IT-WEB (Internet-www) okolida i sve
ponudene funkcionalnosti.

Tehni¢kog sveucilista u Becu.

Kljuéne rijeci: kartografska informacija,
kartografski prostor, kartografsko mjerilo,
multimedijalni kartografski proces
modeliranja, interaktivni kartografski
informacijski sustav

1. Uvodno razmatranje

U posljednja dva desetljeca svjedoci smo
veoma intenzivnog uklju¢ivanja modernih
informacijskih i komunikacijskih tehnologija
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u prijenos i publiciranje digitalnih podataka
putem kartografske informacije (sl. 1). Pri
tome se na podru¢ju geoznanosti razlikuju

tri znagajne vrste digitalnih publikacija. Jedne su
usmjerene Cistoj predaji odnosno prijenosu podataka o

Slika 1. Karakteristike kartografske informacije

"AGIT (Angewandte geographische Informationsverarbeitung), 2-
5.7.2003., Universitat Salzburg
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according to the tasks set and certain needs of users,
using the IT-WEB (Internet-www) environment technolo-
gy and all available functionalities to achieve those goals.

medium (Mali¢ 1998, Brunner 2000, Neudeck 2001). Car-
tographic communication does not present a linear proc-
ess anymore. With the possibilities of "Cross Media Pub-

lishing", cartographers and users confront via

Standort-Uberslchtskarte der Technischen Unlversitit Wien

cartographic space (Fig. 1) in dynamic proc-
ess of communication in which stationary or
mobile media (paper, large/small screens
(PC/PenPC, PDA, handy, smartphone), CD)
complement each other, using visual/audi-
tive transfer channels of static or mobile com-
munication networks.

A simple conclusion follows. A cartogra-
pher is not just a refiner of geodata, an artist
and draughtsman, a scientist and technician
any more. Using his or her cartographic ex-
perience, methodological and technical inter-
disciplinary knowledge, a cartographer has

Fig. 2: Transfer of geoobject data via a printed map.
Slika 2. Prijenos podataka o geoobjektima putem tiskane karte

to create such products (cartographic repre-
sentations (Fig. 2), information systems (Fig.
4), navigation systems (Fig. 5),...), which will
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meet the following requirements in the com-
plex geocommunication process (Fig. 6):

O perceptive and cognitive abilities of the
user

Q how much the user is interested in
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and those, which change in process from
case to case:

Q the user (activities, needs, interests)
and the situation in which the user is
(stationary, mobile)

O presentation type (static, dynamic)
O cartographic modelling of user inter-

Fig. 3: Transfer of geoobject data via a Web-Publishing

application.

Slika 3. Prijenos podataka o geoobjektima putem Web-Publishing

aplikcije

Internet Cartography, Multimedia Cartography, Tele-
Cartographie... (Buzin etal. 2001, Cartwright et al. 1999,
Gartner 2002, Kelnhofer et al. 2000, Kraak et al. 1996,
Olbrich et al. 1996, Peterson 1995,...) are only a few ti-
tles, or even better - attributes, connected with cartogra-
phy which indicate new fields of theoretical and practical
research close to innovations in cartographic visualiza-
tion, i.e. communication.

The "how to say what to whom and is it effective?"
motto (Kraak 1999, page 174) revised the task of cartog-
raphers: how to cartographically transform geodata and
process them for a particular user group in terms of goal
and maximum communication executed with no mistakes.
We always talk about visual (rarely tactile) communica-
tion, aware of its graphic and perceptive restrictions
connected with a certain analogous or digital transfering

face (interaction, multimedia se-
quences, VR (virtual reality), AR (aug-
mented reality))

Q information depth (content levels de-
fined with a scale (layers))

A cartographer's responsibility is to synergically di-
rect the information to where it is necessary, to a user
who needs it at that time. The field of cartographer's work
is comprehensive, interdisciplinary and technically/tech-
nologically oriented.

But, a system designer is often not an experienced
cartographer. The designer is only a "generator" of car-
tographic products and does not possess aforementioned
attributes (Fig. 6). A quote by Monmonier (Olbrich et al.
1994, page 6) fits very nicely into this situation, unfortu-
nately: "Karten zu erzeugen ist vielleicht zu einfach ge-
worden, die ungewollte Selbsttduschung ist unvermeid-
lich" (a translation by the author: "The production, that
is, the generation of maps is too simple today, and be-
cause of that, an unwanted self-deception is inevitable").
It would be better, if some cartographic products were
not published at all!!
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analogni ili digitalni medij prijenosa (Mali¢

Multimedia

1998, Brunner 2000, Neudeck 2001). Danas
kartografska komunikacija ne predstavlja
vise jedan linearni proces. Sto vise uz
moguc¢nost "Cross Media Publishing" -
kartograf i korisnik su€eljuju se putem
kartografskog prostora (sl. 1) u jednom
dinami¢kom procesu komunikacije u kome
se stacionarni ili mobilni prijenosni mediji
(papir, veliki/mali ekrani (PC/PenPC, PDA,
handy, smart-phon), CD) upotpunjuju, sluzeéi
se vizualno/auditivnim prijenosnim kanalima
.| stati€kih ili mobilnih komunikacijskih mreza.

[omernn gt A ar [ ==

Iz toga slijedi jasan zaklju¢ak. Kartograf
vide nije samo oplemenjivat geopodataka,
umjetnik i crta¢, znanstvenik i reprotehnicar.
Stovige, sa svojim kartografskim iskustvom,

Fig. 4: Transfer of geo object data, their state and appearances in
space via a multimedia Web-Publishing application (Geolnfo

Austria®©).

Slika 4. Prijenos podataka o geoobjektima, njihovom stanju i
pojavama u prostoru putem multimedijalne Web-Publishing

aplikcije (Geolnfo Austria®)

metodoloskim i tehnickim interdisciplinarnim
znanjem mora realizirati takve produkte
(kartografske prikaze (sl. 2), informacijske
sustave (sl. 4), navigacijske sustave (sl. 5),
...) koji ¢e u kompleksnom geokomuni-
kacijskom procesu (sl. 6) zadovoljiti sljedece

datosti:

Q perceptivne i kognitivne sposobnosti
korisnika

Q interes korisnika raspoloZivim geo-
podacima o objektima, stanjima i
pojavama odredenog isje¢ka prostora

i one, koje se u procesu od slu¢aja do slu¢aja
mijenjaju, a to su:

Q sam korisnik (djelatnost, potrebe,
interes) i situacija u kojoj se korisnik
nalazi (stacioniran, pokretan)

Fig. 5: Transfer of geo object data, their state and appearances in

space via a multimedia Web-Publishing application and the UMTS

communication network and its standards (LoL@®).
Slika 5. Prijenos podataka o geoobjektima, njihovom stanju i
pojavama u prostoru putem multimedijalne Web-Publishing

oblik prezentatcije (stati¢ka, dina-
micka)

kartografsko modeliranje korisni¢kog
suelja (interakcije, multimedijalne

aplikacije koriste¢i UMTS komunikacijsku mreZu i njene standarde

(LoL@O)

Internet Cartography, Multimedia Cartography, Tele-
Kartographie... (Buzin i dr. 2001, Cartwright i dr. 1999,
Gartner 2002, Kelnhofer i dr.1999, Kelnhofer i dr. 2000,
Kraak i dr. 1996, Olbrich i dr. 1996, Peterson 1995, ...),
samo je nekoliko naslova ili bolje re¢i atributa vezanih uz
kartografiju, a koji nas upucuju na nova podrucja
teoretskog i prakti€nog istraZivanja usko povezanih s
inovacijama kartografske vizualizacije odnosno
komunikacije.

Pod motom "how to say what to whom and is it
effective?" (Kraak 1999, str. 174) ponovljena je oduvijek
poznata zadaca kartografa: kako kartografski
transformirati geopodatke i prirediti ih za odredenu grupu
korisnika u smislu ciljane i maksimalno bespogresno
provedene komunikacije. Do sada smo uvijek govorili 0
vizualnoj (rjede o taktilnoj) komunikaciji, svijesni njenih
grafiCkih i perceptivnih granica vezanih za odredeni

sekvence, VR (virtual reality), AR (aug-
mentative reality)

O informacijska dubina (mjerilom

definirane sadrzajne razine (layeri))

Odgovorna zadaca kartografa je dakle sinergetski
uputiti informacije tamo gdje su potrebne, korisniku koji
ih u datom momentu (on line) pragmaticki treba. Podrucje
njegove djelatnosti je obimno, interdisciplinarno i tehnicki/
tehnolo8ki usmjereno.

No dizajner sustava danas vrlo €esto nije iskustveni
kartograf. Dizajner je samo "generator" kartografskih
produkata i ne posjeduje gore navedene atribute (sl. 6).
Tako se na ovom mjestu naZalost dobro uklapa sljedeci
citat Monmoniera (Olbrich i dr. 1994, str. VI): "Karten zu
erzeugen ist vielleicht zu einfach geworden, die
ungewollte Selbsttduschung ist unvermeidlich”" (slob.
prijevod autora: "Proizvodnja odnosno generiranje karata
je danas postalo pre jednostavno, te je stoga nepoZeljna
samoobnama neizbjezna"). Za neke kartografske
produkte bilo bi bolje da nisu nikada bili publicirani!!
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Fig. 6: Cartographic information in complex geocommunication process.

2. A cartographic information system
not dependent on map scale?

There is a comprehensive definition of the basic term
"scale" in the cartographic lexicon (Bollmann, Koch 2002),
and a definition and types of map scales derived from it.
Keeping the simplest explanation of map scale that it is
a linear relation of a segment on a map and its corre-
sponding segment in the nature, it is easy to compre-
hend the problematic of cartographic modelling. Fig. 7
shows the process of cartographic modelling that includes
map generalization and map visualization. Which geoo-
bjects to choose and how to process them graphically,
so that they enable communicating characteristics of
geospace (translated to the cartographic rep-

digital cartography and its functions integrated into inter-
active cartographic information systems (ICIS) (Fig. 8)
enable new ways of comprehending geospace.

ICIS most often contains several content levels (as
can be seen in Fig. 6), i.e. cartographic spatial models,
whose definition is given in Fig. 9.

The space size of cartographic representation defined
by a scale stipulates the choice degree of topographic
and thematic content and its simplification and abstrac-
tion. By doing this, a conditionally distorted cartographic
representation appears as a model similar to geospace.
On the other hand, the cartographic representation quick-
ly becomes a symbolic model from the term of legibility

resentation space)? This question is closely
connected with map scales.

In the cartographic world, there is a fa-
mous incompleteness and distortion phe-
nomenon, which is a result of cartographic -
defined by scale - modelling. In spite of afore-

mentioned characteristics, we are using the i — = R,

cartographic representation as the only com- |/ 1 Counting, A~ o8] e Fa

munication medium, which can be used to Prima modsl Secondary model  Tertiary model
successfully and glearly repre;ent thg hier- Genarallzation Visuallzation
archy and geoobject relation in detail and = togegraphic + scale-dependent s PEFCRELVE condition
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comprehend its complex content. Of course,

Fig. 7: Cartographic modelling process.
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Slika 6. Kartografska informacija u kompleksnom geokomunikacijskom procesu

2. Kartografski informacijski sustav
neovisan o kartografskom mjerilu?

U kartografskom leksikonu (Bollmann i dr. 2002)
nalazi se vrlo opseZna definicija opéenitog pojma
"mjerilo", te iz nje izvedena definicija i vrste kartografskih
mijerila. ZadrZavajuéi se pri najjednostavnijem tumacenju
kartografskog mjerila, naime da je ono linearni odnos
duzine na Kkarti prema njenoj stvarnoj duZini u prirodi,
lako je spoznati problematiku kartografskog modeliranja.

Na slici 7 prikazan je proces kartografskog
modeliranja koji uklju¢uje kartografsku generalizaciju i
kartografsku vizualizaciju. Koje geoobjekte izabrati i kako
ih graficki obraditi, da prevedeni u prostor kartografskog
prikaza omoguée komuniciranje karakte-

(IKIS) (sl. 8) omoguéuju nove puteve spoznaje geo-
prostora.

Kako je prikazano na slici 6, IKIS se naj¢esce sastoji
od nekoliko sadrzajnih razina odnosno kartografskih
prostornih modela ¢ija definicija je dana u slici 9.

Mjerilom zadana veli¢ina prostora kartografskog
prikaza s jedne strane uvjetuje stupanj izbora topograf-
skog i tematskog sadrZaja te njegovo pojednostavljenje
i apstrahiranje. Time se uvjetno deformiran kartografski
prikaz pojavljuje kao geoprostoru vjeran ili sli¢an model.
S druge strane, iz uvjeta Citkosti a s ciljiem interpretacije,
reprodukcije i transformacije kartografske informacije u
geoinformaciju, kartografski prikaz postaje vrlo brzo
simboli¢ki model.

ristika geoprostora? Ovo pitanje usko je
povezano s kartografskim mjerilom. Okt Objekti .

U kartografskom svijetu poznat je Hﬁﬁﬁ-- =
fenomen necjelovitosti i deformacija, koje su - - B —
izazvane procesom kartografskog - mjerilom 1?'; - ﬁ\.hﬂ" ]
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aktivne kartografske informacijske sustave

Slika 7. Postupak kartografskog modeliranja
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and with the goal of interpretation, reproduc-
tion and transformation of cartographic in-
formation into geoinformation.

Fig. 10 shows a "life cycle" of geodata
connected with the geocommunication proc-
ess. The applied system of cartographic sym-
bols, determined by anticipated assignment
and perceptive abilities of the user, possess-
es its own scale, which does not have to be
related to the scale of map reduction. There-
fore, it is very easy to notice that the space
of cartographic representation possesses a
particular capacity limited by already men-
tioned conditions, and with it, a complete and
reliable transformation is not possible.

This, obviously "negative" characteristic
of cartographic space has not "negatively"
affected the cartographic information com-
munication. The leading role in the transport
of information in geospace can be attributed
to cartographic information, today more than
ever before.

The process of map generalization (Lech-
thaler et al. 1998, 1999a, 1999b; Lechthaler
2000) is comprised of a series of steps, which
cannot be formalized and completely auto-
mated in their complexity these days. This
problem was solved with ICIS by binding pre-
defined and already completely formed car-
tographic representations of different scales
to the "zoom" function. This procedure ena-
bles a different, scale-defined content. Ses-
ter (2002) is working on an European Union
project GiMoDig? in the field of mobile ICIS-
es and navigational systems. The project is
dealing with the possibility of generalization
in mobile approach to data and their so-called
instantaneous visualization.

This chapter indicates limited capabilities
of executing automatic map generalization
and the fact that the complex process of car-
tographic modelling in ICIS cannot be done
just by pressing a "button”. Is there a way to
avoid the limited and reduced informative
capacity of cartographic space caused by
scale and graphic modelling? The answer to

that question lies in the application of interactive and
multimedia cartographic information systems integrated

into IT-Web environment.

Interactive cartographic information systems

ICIS consist of: ICIS

* prime geo model data bage = geo datalinformation of geo space,
* transformed (secondary) geo model data base = model data/
information of map space
* system environment = HW | BW
* human being = (user, cartograp! B manager, designer)
The content of ICIS is saved in cartograghic information as:
* geo objects and phenomena of geo space
* complex spatial neighborhoods, connections and relations

* geo structure and correlation

Fig. 8: Characteristics of interactive cartographic information
system.

The cartographic meodels
inan ICIS:
will be needed as

Map space as cartographic geo space model

Definition of the map space model
* planimetric,
* reduced and scale-dependent
* abestract and
* graphical design-defined
geo space model, in which by means of map space information
* geometric-topological
* samantic-substantial and
* temporal analogies to the geo space
are offered as:
* amanged/ordered and
* hierarchical structures

for predominantly:
* audioivisual (seldom tactile) cognition ard
* for a certain group of users

S

Fig. 9: Characteristics of cartographic geospace representation.
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Fig. 10: Life cycle of geospace data in geocommunication
process.

deviations from editorial guidelines during reproduction
(points, lines, areas, text). Digital data (graphics, imag-
es, text) are saved, also after a comprehensive digital
processing and ennobling of geodata, in an unambigu-
ous series of numbers, so that their reproduction is al-

3. New possibilities of digital cartogra-
phy in geocommunication process

Computer cartography (digital cartography) differs
from analogous cartography primarily by the data saving
form. Analogous data saved in publishing originals (pa-
per, tape, copies...) are the result of a comprehensive
production technical process and they cause small

ways the same on the screen, in cartographic sense. Of
course, types of graphical processing - analogous or dig-
ital - differ in relation to technical restrictions of the screen
(Mali¢ 1998, Neudeck 2001).

2 European Union project GiMoDig (Geospatial infomobility service by
real-time data-integration and generalization) is a three-year project of
the Institute for Cartography and Geoinformatics at the Hannover
University, within the scope of the IST program (coordination at the
Geodetic Institute of Finland).
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Na slici 10 prikazan je "Zivotni ciklus"
geopodataka vezanih u geokomunikacijskom
procesu. Pri tome primijenjeni sustav
kartografskih znakova, odreden predvide-
nom namjenom i perceptivnim sposobno-
stima korisnika posjeduje svoje vlastito
mijerilo, koje ne mora biti vezano uz mjerilo
kartografskog smanjenja. Stoga je vrlo lako
uociti, da prostor kartografskog prikaza
posjeduje odredeni, ve¢ navedenim uvjetima
ograniceni kapacitet, ¢ime cjelovita i vjerna
transformacija nije moguca.

Ova, ocito "negativna" karakteristika
kartografskog prostora nije do sada utjecala
"negativno" na komunikaciju kartografskom
informacijom. Tako se kartografskoj
informaciji moze, danas vise no ikada,
pripisati vodec¢a uloga u prijenosu informacija
0 geoprostoru.

Proces kartografske generalizacije
(Lechthaler i dr. 1998, 1999a, 1999b;
Lechthaler 2000) sastoji se od niza koraka,
koji se u danasnje vrijeme vrlo tedko, dapace
nikako, ne mogu formalizirati te time u svojoj
kompleksnosti potpuno automatizirati. Ovaj
problem rijeSen je u IKIS-u vezanjem
preddefiniranih i veé¢ potpuno oblikovanih
kartografskih prikaza razli¢itog mjerila za
funkciju "zoom". Na taj je nacin korisniku
pruzen razli€it, mjerilom definiran sadrzaj.
Sester (2002) razraduje u EU projektu
GiMoDig? na podruc¢ju mobilnih IKIS-a i
navigacijskih sustava mogucnost genera-
lizacije u mobilnom pristupu podacima i
njihovoj takozvanoj trenutnoj vizualizaciji.

U ovom je poglavlju ukazano na ogra-
ni¢ene mogucnosti provodenja automatske
kartografske generalizacije i na Cinjenicu, da
kompleksni proces kartografskog modeli-
ranja u IKIS-u nije moguce provesti pritiskom
na "gumb". Postoji li nacin kojim bi se mogao
izbje¢i mjerilom i grafickim modeliranjem
izazvani ograni¢eni i smanjeni informativni
kapacitet kartografskog prostora? Odgovor
na to pitanje lezi u primjeni interaktivnih i
multimedijskih kartografskih informacijskih
sustava ukljuenih u IT-Web okolis.

Interaktivni kartografski informacijski sustav -

U IKIS-u su ukljuéeni: IKIS

podaci primamih modela = podacifinformacije geo-prostora
podaci sekundarnih modela = podaciinformacije kartografskog
prostora

sustavnl okolid (HW / 5W) |

Eovjek (korisnik, obradiva, dizajner)
Sadriaj IKIS-a spremljen je u kartografsko] informaciji kojom su
vizualizirani:
geo-ohjekti i fenomeni geo-prostora
kompleksni prostorni odnosi
prostorne strukture i prostorne korelacije

U IKIS-u ukljuéeni

kartografski modeli | u=
sluZe kao: )

Interaktivno

informacija

Slika 8. Karakteristike interaktivnog kartografskog informacijskog
sustava

Kartografski prikaz geo-prostora - definicija

preteno tlocrini,
umanjeni — kartografskim mjerilom ovisan,
abstraktan i
grafi€ki definiran/oblikovan
model, u kome su pomoéu kartografske informacije spremijene
geometrijsko-topoloske,
semantiéko-substancijaine i
Vremeanom ovisna
analogije geo-prostora, te
uredene i
hijerarhijskl svrstane
upufensa odredeno] grupi korisnika za = vizuelno poimanje.

Slika 9. Karakteristike kartografskog prikaza geoprostora

PRIKUPLIAMIE PODATAKA
Primarnl modal
Podaci geo-prostora

I INTERPRETACLIA
TRANSFORMACIIA Mosdeinl podaci geo-prostora
e Podad karto-prastora \ /
Sekundami model Tercijarni nodel
karo-prostora < 1OK(Podataka . e prostor
" VIZUALTZACTIA
- Grafika karto-prostora / \ REFRODUKCLIA
Modelni pedadi gac-prostara
Kartograf Korisnik

Slika 10. Zivotni ciklus podataka geoprostora u
geokomunikacijskom procesu

3. Nove moguénosti digitalne karto-
grafije u geokomunikacijskom procesu

Digitalna kartografija (Digitalkartographie, Computer
Cartography) razlikuje se od analogne kartografije
prvenstveno po obliku pohranjivanja podataka. Analogni
podaci pohranjeni u izdavackim originalima (papir, film,
kopije, ...) rezultat su obimnog reprotehni¢kog procesa i
pri reprodukciji (toCke, linije, povrsine, teksta), u ovisnosti
o tehnoloskom postupku, izazivaju mala odstupanja od

postavljenih redakcijskih smjernica. Digitalni podaci
(grafika, slike, tekst) pohranjeni su, takoder nakon obimne
digitalne obrade i oplemenjivanja geopodataka, u
jednozna&nom slijedu brojeva i na taj nacin u
kartografskom pogledu daju uvijek istu reprodukciju na
ekranu. Naravno da se putevi grafiCke obrade - analogna
ili digitalna - razlikuju ovisno o tehni¢kim restrikcijama
ekrana (Mali¢ 1998, Neudeck 2001).

2 EU projekt GiMoDig (Geospatial infomobility service by real-time
data-integration and generalization) je trogodi$nji projekt Instituta
za kartografiju i geoinformatiku pri Univerzitetu Hannover, u okviru
IST-programa (koordinacija pri Geodetskom institutu Finske).
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Technology of computer cartography is not only used
for the production of cartographic publishing originals.
What is more, cartographic representations integrated
into ICISes serve as interactive user interfaces for gath-
ering spatial data during a geocommunication process
(Fig. 6,8), which has a character of a dialogue (Hake
1982, page 19) with the system. Interaction, animations
and the integration of multimedia sequences enable the
user to access those data that had to be left out because
of the lack of space of cartographic representation, which
is maintaining legibility. This way, the information sys-
tem's capacity was greatly increased.

New types of on-the-fly dynamic visualization of geo-
data are appearing every day because of greater web-
client and web-server technical capabilities. The visuali-
zation is still cartographically limited, because graphical
attributing is carried out via program commands (JavaS-
cript, VisualBasicScript or C, C++, Java, PERL) with the
help of various program applications and interfaces,
which support communication (Common Gateway Inter-
face or Microsoft's Active Server Page (ASP) and PHP
(Personal Home Page Tools - for Linux systems)) trans-
lating inquiries and sending the answers back to the cli-
ent - user browser (Pauler 2001).

3.1. Interactivity

According to various lexicons, interactivity is defined
as mutual activities, mutual relationships between part-
ners who respond to the behaviour of the other by an-
swering or inquiring again (Heidemann 1995). In carto-
graphic sense, the user can actively search, select, ac-
cess maps, text, images, actively change the scale, the
projection, graphic components (map symbols) or cre-
ate a new map by changing objects' attributes, the clas-
sification, group boundaries etc. An interactive dialogue
is executed via menus, textually, direct commands, in-
quiries to the database, spoken language or direct ma-
nipulations (pressing the mouse buttons over sensitive
areas of the cartographic representation). The result of
physical activity is an "answer" on the screen, whose
audio-visual conception the user comprehends using his
mental abilities. Possibilities of interactions via a carto-
graphic interface in ICIS have to be clearly and unam-
biguously offered, the navigation through the system
conceived according to certain rules (depending on IS/
product/application and the user interest group), and the
user always has to be informed of his actions via feed-
back (Teufelsbrucker 1998).

3.2. Animation

Interpersonal communication is characterized by a
complex interactivity and dynamics. Generally, anima-
tion presents dynamics. Temporal-spatial changes can
be clearly reconstructed (Peterson 1995), that is simu-
lated on the screen via animations, analogously to the
changes in our space, realistically and in real-time. Di-
rected to the user, they activate the user's ability to com-
prehend a dynamic process of change from individual
static images. Dransch (1995) divides animations into

two groups: temporal (e. g. the development of a settle-
ment during a period) and non-temporal (e. g. the change
of group boundaries). Changes of animated objects clear-
ly represented/described in certain scenes can be caused
via graphical variables (size, shape, position, colour,
brightness, texture), virtual camera (direction, distance,
slope) and source of light (type, colour, intensity, slope,
position). Individual scenes are bound in a certain se-
quence and speed forming an animated presentation. It
is clear that animated sequences that round out a carto-
graphic representation and enable a better comprehen-
sion of temporal-spatial changes are relatively easy to
create using modern technology. Of course, it is very
important not to play the animation too fast, and that the
user has the chance to affect the playing, stopping and
repeating, so that he or she can comprehend the chang-
es represented according to his or her interests.

An activated animation cannot replace the space of
cartographic representation, but it can round out its con-
tent and enrich the comprehension of space in a geo-
communication process.

There are still no significant guidelines for the con-
struction of cartographic animations in ICIS, because
there are no published experiences of how a user reacts
to this type of informing in his or her comprehension proc-
ess.

3.3. Multimedia

Itis possible to integrate multimedia elements (imag-
es, photos, sound/voice, video sequences and anima-
tions) into the comprehension process with the possibil-
ity of interactive information and knowledge gaining via
ICIS. Various media (audio and video) cause reactions,
i.e. the activation of various comprehension senses and
a manifold and rounding out effect into the information
transfer. In shaping multimedia systems, for which spe-
cial author systems (Macromedia Director, Authorware)
and a special language (scripting) is needed, special at-
tention should be paid to the combination and synchro-
nization of different media types, the control of playing a
multimedia sequence, the connection with external bas-
es, the import of files from other applications and sourc-
es to avoid problems in communication.

Interactivity is one of significant characteristics of in-
formation systems. Interactive user-system-user commu-
nication enabled via interface modelled by a cartograph-
ic process enables the access to latent information of
space, leaning on technologically supported graphical
processing and innovations of communication and tele-
communication networks (Fig. 11).

4. Interactive cartographic information
system Geolnfo Austria®©

Institute of Cartography and Geomedia Technique,
Vienna University of Technology worked on a five-year
multidisciplinary scientific project (1995-2000) "Austria -
Space and Society" in cooperation with the Scientific
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Tehnologija digitalne kartografije ne sluzi samo za
izradu kartografskih izdavackih originala. Stovise,
kartografski prikazi uklju¢eni u IKIS-e sluze kao
interaktivna korisni¢ka sucelja za prikupljane prostornih
informacija u toku geokomunikacijskog procesa (sl. 6,
8), koji ima karakter jednog dijaloga (Hake 1982, str. 19)
sa sustavom. InteraktivnoSc¢u, animacijama i ukljucenjem
multimedijalnih sekvenci omogucuje se korisniku pristup
i onim informacijama koje su zbog skuéenosti prostora
kartografskog prikaza tj. odrzavanja Citkosti neminovno
morale biti ispustene. Na taj nacin uvelike se povecao
kapacitet informacijskog sustava.

U posljednjih nekoliko godina, sa sve veéim tehni¢kim
mogucnostima web-client i web-server orijentirane
komunikacije s razli€itim eksternim programima i bazama
podataka otvaraju se novi vidovi on-the-fly - dinamicke
vizualizacije geopodataka. Za sada je vizualizacija
kartografski jo§ ograni¢ena, jer se grafi¢ko atributiranje
provodi programskim naredbama (JavaScript,
VisualBasicScript ili C, C++, Java, PERL) uz pomo¢
razli¢itin programskih aplikacija i su¢elja, koja podrzavaju
komunikaciju (Common Gateway Interface ili od
Microsofta Active Server Page (ASP) i PHP (Personal
Home Page Tools - za Linux sustave) prevodeci upite i
Saljuéi odgovore natrag do klijenta - korisnicki preglednik
(Pauler 2001).

3.1. Interaktivitet

Prema razli¢itim leksikonima interaktivitet je definiran
kao uzajamno djelovanje, uzajamni odnos medu
partnerima-komunikantima, koji reagiraju na ponasanje
drugoga u vidu odgovora ili ponovnog upita (Heidemann
1995). U kartografskom smislu korisnik moze aktivno
traziti, izabirati, pristupati kartama, tekstu, slikama,
aktivno mijenjati mjerilo, projekciju, graficke komponente
(signaturiranje) ili uzrokovati novi kartografski prikaz
mijenjajuéi atribute objekata, klasifikaciju, granice grupa
i sl. Interaktivni dijalog vodi se putem izbornika,
tekstualno, direktnim naredbama, upitima na bazu
podataka, govornim jezikom ili direktnim manipulacijama
(pritiskom misa po senzitivnim poljima kartografskog
prikaza). Rezultat fizicke aktivnosti je "odgovor" na
ekranu, za €ije audio-vizualno poimanje Korisnik aktivira
svoje psihi¢ke sposobnosti. Mogucénosti interakcija putem
kartografskog sucelja moraju u IKIS-u biti jasno,
jednoznacno i pregledno ponudene, navigacija kroz
sustav koncipirana po odredenim pravilima (ovisno o 1S/
produktu/aplikaciji, interesnoj grupi korisnika), te korisnik
mora uvijek povratnom informacijom biti obavijesten o
svojoj akciji (Teufelsbrucker 1998).

3.2. Animacija

Meduljudska komunikacija okarakterizirana je
kompleksnom interaktivno$c¢u i dinamikom. Opcenito,
animacija predstavlja dinamiku. Prostorno-vremenske
promjene mogu se, analogno promjenama u nasem
prostoru, vrlo realisti¢ki i u stvarnom vremenu (real-time)
zorno rekonstruirati (Peterson 1995) tj. simulirati na
ekranu putem animacija. Upuéene korisniku, aktiviraju

njegove sposobnosti da iz pojedinagnih stati¢kih slika
postavljenih u pokret spozna dinamicki proces promjene.
Dransch (1995) dijeli animacije u dvije grupe: temporalne
(npr. razvoj naselja u odredenom periodu) i non-
temporalne (npr. promjena granica grupa). Promjene
animiranih objekata jasno prikazane/opisane u pojedinim
scenama mogu se posti¢i putem grafi¢kih varijabli
(veli¢ina, oblik, pozicija, boja, svjetloca, tekstura),
virtuelne kamere (smjer, odstojanje, nagib), izvora svjetla
(vrsta, boja, intenzitet, nagib, pozicija). Pojedine scene
uklju€uju se po odredenom redoslijedu i brzini
sacinjavajuci animiranu prezentaciju. Jasno je da se uz
dana$nju tehnologiju mogu relativno jednostavno
konstruirati animirane sekvence koje upotpunjuju
kartografski prikaz i omogucuju vjerniju spoznaju
prostorno-vremenskih promjena. | ovdje je od velike
vaznosti, da odvijanje prezentacije ne bude prebrzo, te
da korisnik ima moguénost utjecati na odvijanje,
zaustavljanje i ponavljanje, kako bi mogao spoznati
prikazane promjene ovisno svom interesu.

Aktivirana animacija ne moze zamijeniti prostor
kartografskog prikaza, no moZe upotpuniti njegov sadrzaj
i svojom dinamikom obogatiti spoznaju o prostoru u
geokomunikacijskom procesu.

Za konstrukciju kartografskih animacija u IKIS-u
danas ne postoje znagajne smijernice, jer ne postoje
publicirana iskustva kako korisnik reagira u svom
spoznajnom procesu na ovaj oblik informiranja.

3.3. Multimedijalitet

Uz mogucnost interaktivnog prikupljanja informacija
i znanja putem IKIS-a, moguce je u spoznajni proces
ukljuciti multimedijalne elemente: slike, fotografije, ton/
glas, video sekvence i animacije. Razli¢iti mediji (auditivni
i vizualni) izazivaju reakcije tj. aktiviranje razlicitih
spoznajnih osjetila te time visestruki i dopunjujuci efekt
u prijenos informacija. U oblikovanju multimedijalnih
sustava, za $to su potrebni posebni autorski sustavi
(Macromedia Director, Authorware) i specijalni jezik
(scripting), narocitu paznju treba posvetiti samoj
kombinaciji i sinhronizaciji razli¢itih tipova medija, kontroli
odvijanja multimedijalne sekvence, vezi s eksternim
bazama, importu datoteka iz drugih aplikacija i izvora
kako ne bi doslo do oteZane komunikacije.

Interaktivitet je jedno od znacajnih karakteristika
informacijskih sustava. Preko kartografskim procesom
modeliranog sucelja omoguéena interakcijska
komunikacija korisnik-sustav-korisnik otvara pristup
latentnim informacijama prostora, oslanjajuci se pri tome
na tehnolodki podrzanu graficku obradu i inovacije
komunikacijskih i telekomunikacijskih mreza (sl. 11).

4. Interaktivni kartografski
informacijski sustav Geolnfo Austria©

Institut za kartografiju i geomedijalnu tehniku,
Tehni¢kog sveucilista u Be€u u kooperaciji s Fondom za
znanstvena istrazivanja Republike Austrije (Fonds zur
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Research Fund of the Republic of Austria
(Fonds zur Férderung der wissenschaftlichen
Forschung Osterreich - FWF S06902). Un-
der the leadership of Prof. Dr. F. Kelnhofer,
the chairman at that time, in a subproject
"Geoinformation systems and computer aid-
ed cartography" a cartographic editorial of
the National Atlas of Austria was realized in
two prototype editions. The editions were an
analogous, for offset printing and a digital,
for PC (Kelnhofer et al. 1999), using obtained
geodata from the primary geomodel (OSTAT
- Central Austrian Statistical Office, i.e. to-
day's Statistik Austria).

The informative capacity of cartographic
spaces in analogous atlas "Osterreich -
Kartenwerk®©" prepared for four-colour print-
ing with a detailed scale 1:1 000 000 and
auxiliary scales 1:1 500 000 and 1:2 500 000,
provides an insight into topography and dif-
ferent socio-economic thematic (Fig. 12). The
atlas is characterized by a very high graphic
quality permitted by paper as a communica-
tion medium (Fig. 13).

Digital (PC) prototype of the atlas "Geoln-
fo Austria®" is highly complex and represents
an interactive, multimedia and hybrid ICIS
(Fig. 4, 14). Visualized cartographic space
on the screen serves as an user interface. In
this hybrid ICIS, the map in raster form serves
as a background image, and the vectors laid
over enable connecting to the attributive da-
tabase (for more details, see Lechthaler
2000).

5. Prototype of navigational
information system for
pedestrians LoL@®©

The Institute of Cartography and Geome-
dia Technique, Vienna University of Technol-
ogy, in cooperation with the Research Cen-
tre for Telecommunication in Vienna (Forsc-
hungszentrum Telekommunikation Wien.ftw),
worked on a two-year project "UMTS Appli-
cation Development" and realized ICIS with
Location Based Services (LSB), using mo-
bile telecommunication technique on the
basis of UMTS (Universal Mobile Telecom-
munication System) standard which enables
the access to www-environment to frequen-
cies from 1.9-2 and 2.1-2.2 GHz with a trans-
mission speed of 384 kbit/sec - 2 Mbit/sec.

The LoL@®© (Local Location Assistant) prototype -
City Guide (Fig. 5) - presents a mobile guide to the cen-
tre of Vienna, which helps tourists to orientate in an un-
familiar space. These are primarily cultural landmarks of
the city. Via a cartographic interface - a clear and detailed

Gathering geo space information via ICIS
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Fig. 11: Characteristics of geocommunication in ICIS.
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Fig. 13: Segments of cartographic representations in Osterreich -
Kartenwerk© "CIS".

representation (Fig. 15, 16), the routes are predefined -
the user interactively communicates with the system
gathering via audio-visual canals the needed multime-
dia prepared information (indoor or outdoor), on the ba-
sis of which he or she makes pragmatic decisions about
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Forderung der wissenschaftlichen Forschung
Osterreich - FWF S06902) radio je na
petogodiSnjem multidisciplinarnom znan-
stvenom projektu (1995-2000) "Austrija -
prostor i drustvo". Pod vodstvom tadasnjeg
predstojnika prof. dr. F. Kelnhofera, u
podprojektu "Geoinformacijski sustavi i
racunalom podrZzana kartografija" realizirana
je kartografska redakcija Nacionalnog atlasa
Austrije u dva prototip-izdanja - analogni, za
ofset tisak i digitalni, za PC (Kelnhofer i dr.
1999), koristec¢i dobivene geopodatke iz
primarnog geomodela (OSTAT Austrijski
centralni statisti¢ki ured, tj. danas s
promijenjenim imenom Statistik Austria).

Informativni kapacitet kartografskih
prostora u analognom atlasu "Osterreich -
Kartenwerk®" pripremljenom za Eetverobojni
tisak vezan je detaljnim mjerilom 1:1 000 000
te pomocnim mijerilima 1:1 500 000 1:2 500
000, dajuci uvid u topografiju i razli¢itu socio-
ekonomsku tematiku (sl. 12). Atlas odlikuje
vrlo visoka grafi¢ka kvaliteta, koju papir kao
komunikacijski medij dozvoljava (sl. 13).

Digitalni (PC) prototip atlasa "Geo Info
Austria®" vrlo je kompleksan te predstavlja
interaktivni, multimedijski i hibridni IKIS (sl.
4, 14). Vizualizirani kartografski prostor na
ekranu sluzi kao korisni¢ko sucelje. U tom
hibridnom IKIS-u kartografski prikaz u
rasterskom obliku sluZi kao pozadinska slika,
dok preko njega poloZeni vektori omogu-
¢avaju uspostavljanje veza s atributivnom
bazom podataka (detaljnije vidi Lechthaler
2000).

5. Prototip navigacijskog
informacijskog sustava za
pjesake LoL@®

Institut za kartografiju i geomedijalnu
tehniku, Tehni¢kog sveucilista u Be€u u
kooperaciji s IstrazivaCkim centrom za
telekomunikacije u Be€u (Forschungs-
zentrum Telekommunikation Wien .ftw) radio
je na dvogodidnjem projektu "UMTS
Application Development" i realizirao IKIS uz
Location Based Services (LSB), koristeci
mobilnu telekomunikacijsku tehniku na bazi
UMTS (Universal Mobile Telecommunication
System) standarda koja omoguéuje pristup
u www-okoli§ frekvencijama od 1.9-2 i 2.1-
2.2 GHz uz brzinu prijenosa od 384 kbit/sek
- 2 Mbit/sek.

Prototip LoL@® (Local Location Assistant) - City
Guide (sl. 5) - predstavlja mobilni vodi¢ kroz centar Be€a,
koji sluzi turistima pri shalaZenju u njima nepoznatom
prostoru. Tu se ubrajaju prije svega kulturne znamenitosti

Prikupljane informacija neovisno o mjerilu
interaktivnih KIS-a
+ mjerilom ovisni i
+ grafiki definirani kartografski modeli geo-prostora.
Pomotu + kartografske informacije i
+ pristupa podacima primarnih modela (DE),
u toku audio-vizuelne spoznaje i geo-komunikacije
korisniku se nude modeli / analogije geo-prostora
=»  primarne geo-informacije

+ preteino neovisne o kartografsiog mjerilu i
+ sredene | sortirane prema interesima korisnika.

prijenos: elektronske mreie

ﬁ pristup: interaktivitet

—
GEO-INFO ::.
~

poimanje putem: audic-vizuelnih kanala
pokrat: animacija, V-/AR [ Virtual/ Augmestati y

ve Reality

prikupljanje info: multimedialitet

Slika 11. Karakteristike geokomunikacija u IKIS-u

GEO-INFO AUSTRIA ®

INTERAKTI MEDIJALNI
TEMA RIA

Interakcije vezane za Interakcije vezane
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Slika 12. Koncept IKIS-a Geo-Info Austria©
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Slika 13. Isje¢ci kartografskih prikaza u "KIS"-u Osterreich-
Kartenwerk©

grada. Preko kartografskog sucelja - pregledni i detaljni
prikaz (sl. 15, 16) unaprijed definirane rute - korisnik
interaktivno komunicira sa sustavom prikupljajuci audio-
vizualnim kanalima njemu potrebne multimedijalno
priredene informacije (in door ili out door), na temelju
kojih stvara pragmati¢ke odluke o svom kretanju. LoL@©
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further movement. LoL@®© also helps in a
"lost in space" situation, because the inte-
grated routing function leads the user to the
desired object, i.e. if the user is already there
- to a particular Point of Interest (Pol). This is
possible to realize, if the current position of
the user is known. It is executed by a three-
fold definition, by using GPS, the location in
the telecommunication network and with the
help of the user. The communication is exe-
cuted via the user's mobile telephone, whose
function is active during the guiding process.
The mobile telephone, whose colour screen
has the size/resolution of 320%x120 pixels,
possesses an integrated digital camera, so
the user can send his or her observations to
the desired address via www.

The prototype was tested with positive
results at the end of 2002. The simulation of
the system was carried out on a mobile com-
puter with the real screen size, with a con-
nected GPS device (with a small antenna),
and the transmission of data followed through
the GPRS (General Pocket Radio System)
telecommunication network.

6. Final thoughts

Cartographic publications are divided into
three groups, as discussed in the introduc-
tory consideration. The article deals with
characteristics of the third group in which
cartographic information systems enable
dual geocommunication user-system-user
via interactions, by using wired and wireless
communication networks. The medium of
transmitting information about space and
time is amap, i.e. its graphically defined con-
tent dependent on the scale, modelled for
goals and functions of the system. Access to
a large amount of latent primary and sec-
ondary information is obtained via an inter-
active cartographic interface, activating ani-
mations and multimedia sequences prepared
in the system, which enrich the geocommu-
nication process and give the user greater
possibilities of obtaining knowledge about
space.

EET

Fig. 14: Digital and multimedia ICIS - Geolnfo Austria© atlas
prototype.

- Local Location Assistant®©

Overview map ca. 1: 25.000 Detail map ca, 1: 7,500

* Frudlﬁnudhul.l'
+ Pointz of Interest (POI'E)
+ Routing points - "Landmarks”

T'_.

Fig. 15: Cartographic interface of mobile and multimedia ICIS
LoL@©.

Tilefie <43 |1} 5 8 - 106

Of course, this opens a new scientific || nim] Crmanmm] S ] B Ey
field, which deals with the activity theory —_ ) . . S . .
(Handlungstheorie) (Dransch 2002), whose Fig. 16: Gathering of lnformatLl(())/Z é/% a mobile and multimedia ICIS
goal is closely tied to the communication the- '
ory, the symbol theory and the comprehension theory. In that sense, the Institute of Cartography and Geo-

They define the cartographic process of visualization. The  media Technique, Vienna University of Technology mod-
integration of interactions into visualization in the proc-  elled two ICISes: Geolnfo Austria and LoL@®©. New re-

ess of cartographic representation space modelling re-  search, which will result in new empiric experiences in
quires theoretical postulates on the basis of empiric re-  that field, is in progress.

search which is only in its beginning.
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mu stoji na pomoci u slu€aju "lost in space”,
jer ugradena ruting funkcija dovodi ga do
Zeljene rute, odnosno ako se ve¢ na njoj
nalazi do odredene znamenitosti (Point of
Interest - Pol). Ovo je moguée realizirati uko-
liko je poznato trenutno stajaliSte korisnika.
To se postize trostrukom definicijom i to
pomocu GPS-a, lokacijom u telekomuni-
kacijskoj mrezi i uz pomo¢ samog korisnika.
Komunikacija se odvija preko korisnickog
mobilnog telefona, ¢ija funkcija ostaje za
cijelo vrijeme vodenja aktivna. Njegov mobilni
telefon, Ciji ekran u boji ima veli¢inu/raz-
lu€ujuéu moc¢ od 320x120 piksela, posjeduje
ugradenu digitalnu kameru, te snimke i svoja
zapazanja korisnik moZe putem www slati
na Zeljenu adresu.

Prototip je krajem 2002 testiran s
pozitvnim rezultatom. Simulacija sustava je
izvrSena na prijenosnom racunalu u stvarnoj
veli€ini ekrana, uz prikljuéen GPS uredaj (s
malom antenom) a prijenos podataka
uslijedio je GPRS (General Pocket Radio
System) telekomunikacijskom mrezom.

6. ZavrSne misli

Kako je u uvodnom razmatranju re¢eno,
kartografske publikacije dijele se u tri grupe.
U Clanku su razradene karakteristike trece
grupe, naime karatkeristike kartografskih
informacijskih sustava koji omogucuju putem
interakcija dualnu geokomunikaciju korisnik-
sustav-korisnik, sluzeci se zi€nim i beziénim
komunikacijskim mreZzama. Medij prijenosa
informacija o prostoru i vremenu je karto-
grafski prikaz, odnosno njegov mjerilu ovisan
i grafiéki definiran sadrZaj, modeliran za
ciljeve i funkcije sustava. Pristup velikoj
koli€ini latentnih primarnih i sekundarnih
informacija uslijeduje putem interaktivnog
kartografskog sucelja, aktivirajuéi u sustavu
pripremljene animacije i multimedijalne
sekvence, Cime je obogacen geokomuni-
kacijski proces i korisniku pruzene vece
mogucnosti prikupljanja znanja o prostoru.

Dakako da je time otvoreno jedno novo
znanstveno podrucje koje se bavi teorijom
djelovanja (Handlungstheorie) (Dransch
2002), Ciji cilj je usko vezan s komunikacij-
skom teorijom, teorijom znakova i spoznaj-
nom teorijom. One definiraju kartografski
proces vizualizacije. Uklju¢ivanje interakcija
u vizualizacije u procesu modeliranja pro-

Slika 14. Digitalni i multimedijalni IKIS - prototip atlasa "Geo Info
Austria®©"

- Local Location Assistant®
Pregledna karta 1; 25,000 Dataljna karta 1: 7.500
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= unaprijed definirana ruta
« Hulturne znamenitost — "Pol”
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Slika 15. Kartografsko sucelje mobilnog i multimedijalnog IKIS-a
LoL@©

[fel@ info - sucelje
LOL I -1, Hed Lotd
B ,..%g&g;-m. m ﬁ'ﬁ' o=
| *m n
| 2 | -t ==l o
i i

L] [chottensst] [[5)] [0 (B« [L7]

Telatan: =43 {1} 534 0B
Telatxe: +41 (1] 534 8 - 105

[ s | [Opening Hisses| [ Entranes fats | [ Wor | [Exit

Slika 16. Prikupljanje informacija putem mobilnog i
multimedijalnog IKIS-a LoL@©

stora kartografskog prikaza traZi teoretske postulate na

temelju empirickih istraZivanja koja su tek u po&etnoj fazi.

dva IKIS-a: Geo Info Austria i LoL@. U toku su novi

Institut za kartografiju i geomedijalnu tehniku,  projekti kojima se o€ekuju daljnja empiricka iskustva na
Tehnic¢kog sveucilista u BeGu modelirao je u tom smislu  tom podru¢ju.
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