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AESUME

Les cartographes utlizent les muilimedias interactifs comme instrument pour produire des cartas qui répgondent &
finteraction des usagers par la “surface™ de I'doran de carte. Les cartes dlecironiques conmverntionnelles dfafant eapa-
b=z de représenter Ninformation spatiale d'une maniére effective, mals il leur manguaif Faptitude a alter ‘au-deld’ de fa
carte et & montrer davamage de renselgnemeants & prapos des choses nprdsentden | des donndes associaes auk objels
o CarTes ou fattes auvires donndes.

L& fochnalpgie g 291 comme catalysedur polr produire une renafssance des sciences spatiates. Les prabiémes tech-
niguas sont pratiquament résolus, les fogicials pew coflteux el les hardwares puissants abondent. Effectiverment, coar
taing futbrologues précagdrent une dpogue dans ut proche aven, ol fe hardware sarat disponible cher fes détailfants
at fes fogicfels seralent verdus chez fes disquaires(Bantk, 1095). Les carntographes peuvent donc présentar Nnformalion
d'une martiére mise en valeur qui est facile & wtiliser et qui pewt presenter les renseignamants o'une fagon différenta at
s ulilisable, On considéne 1a canographie multimedia, les Wypercanes, les caras intaractivas o fas Video Atlas comme
des solutipns viables pour 13 transmission dg Ninformation sur las phénaménes spatialls.

Cet article donne une vue densemble sur fes méthodes qui anf 8 wilfsdes pour produire des carles interactives.
Des exemples de progiciels de cartographie p sont donnds en utiiisant un nomiye de présentations différentes al les
avantages de chacun y sanl déerits en gras. Finalement, das indicatians sur fes aplions fuiuras de i2 carlographia

intaractive v sont données.

INTRODUCTION

For the spatial seioncas multimadia offers the ahilily to
craate a «differant» map, cne that alows for 2 different
way of prasanting gacgraphic phenomana and changas
the spatial dala access paradigm. A multimedia-based
mapping praduct must be desighed, tested, evaluated and
refined if it is 1o be proparly sean 2z a real alternative to
senventianal mapping {including those maps now being
praduced slectronically).

Efectronically-produced maps should nat be percaived
as infarior or lacking in s3o0me areas, bt they are still pot
raglly that different to those maps produced since the
printing press harnessed catographers ta think in terms
of page sizas, print-derived specifications and products
which hzd to be technically correct Ihe vary Tirst lime they
came olf iha press, For example topographic maps de-
sign and therefore the efficient uses towhich these maps
can ke put owes much 0 gighteenth century generals
and nineteanth century angineers (Raper, 1928}, They
sened Llhoir purpase a3 2 tool {or the acourate depictipn
of hills, roads, streams and other strategic terrain elements
for military strategy, but the advent of the alrcraft made
the importance of high ground less praminent. Similaily,
anginears required accurate, large-scale representations
of landforms to enable the planning and conduction af
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their Victarian age masterpieces. The rola thal thesa ty-
pes of maps wera uzed for and the depiction methods
used served particular functions. The «print mindset« has
been extended info some areas of automated mapping,
315 maps, applied computer graphics-generataed maps
{like thase in contemporary printed preducds and those
used as suppert devices far television news and weather
services) and even to digital data stored on CD-ROM.
The «print mindset= has =harnesseds» map designers to
lhe idea that computer-generated maps should mimic
printed never intended ar thought about {Cartwright,
1994},

Waps Ihemselvas have been designed for purposes that
ara far marz intimate than the plethora of uses to which
contemporary maps are put. If the 1ypes of graphic
repre zentations provided with contamparary spatial infar-
mation products are logked at eritically, then it could be
said that the depiction methods used are still not that
dissimilar to those thal have developed from the
specifications provided by military and engineering
authors. Mulimedia offers the tools for depicting spatial
informatian threugh the use of many media tools. To limit
depictions afforded by multimedia to st maps and plans
does not expkit the rich media portrayal possible. Multi-
madia allows many ather ways of presenting data sets
and the results of analysis,



MULTIMEDIA AND THE SPATIAL
SCIENCES

The muftimedia map nesds to be thowght of a3 2 means
by which a better «picteres of the information 2 user neads
can be painted: a map which, as well as using traditional
map and G513 melaphare, can give users accese through
the use of additional metaphors, This appitcach is
supported by Casseltari {1993, p. 233) who stated; « The
integration of multimedia dala and hyperest strategies
afso require considerafion in terrna of communication and
visualization. access and operaling software, User inter
faces and data formats. Al these need fo be addressed
an effective infegration is t¢ be acfievod sucoassiuly.,

& multimedia map provides not just a picture of
geagraphizal reality, bul alzo gives access to geographical
data. It also allows users to zccess furher data and infor-
mation plus backgraund informaticn about how things -
data systemns, dala supplisrs and faciltators, and mapping
systems, and so on, astually work. The geographicaily-
litked elemeants that can be displayed wsing a multime-
dia map are a conglomerate of iterns, spsteme, processes
and canventions. What could be called the first multime-
dia mapping praject {in fact the dirst lme 2 real mullime-
dia product was ever mads), the Aspen Projact, was
devised and undedaken by the MIT Media Lab in 1873
{Megroponte, 1995). The ground-breaking packane used
videodizcs, contralled by computars, to allow tha uzar to
‘drive’ down corridors ar straets of Aspen, Calorado. Evary
street was filmed, in gach direciion, and avery 1Um was
filmed in both directions. By putting the straight street
searments an one videadise snd the curves on the oiher,
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an arnificial seamless driving exporience was mads
availabla, Users could enter buifdings, see archival
phatcgraphs, undertake guided tours and leave a trail like
Arznde's thread. Military contraeters built waorking proto-
types for the fisld, for use In assisting the protection of
airparts and embassies against terorism.

Initially, the potential of the large storage capacity of
C:D-AOMs for the distribution of geo-data fostarad interast
in publishing digital maps using a new medium (Rystadt,
1857, Siakiarska and Palke, 1984), This followed closealy
hehird the intarast in infaractive analegue mapeing with
videndiscs [Aubrey, 19923, 1892k ; Bilodesu and Cyr,
1922 Canensen and Cax, 1989; Cartwright, 1389, 134904,
1990k, Duncan, 1992; Energy, Mines and Resources
Canada, 189587; bMohl, B, 1580; Mounszey, 1233; Bhind et
ak, 1987, 1988; Riddle, 1088; Techudi, 1990), Howeaver,
tha real potential to produce exciting and innovative maps
was sean to be the application of new interactive multi-
maedia, or hypermedia, mediz 10 mapping.

NEW MEDIA AND MAPPING

The uze of rew media In mapping has, 3s its core,
elecironic mapping. But efecironic mapping alons docs
nat allow for innavatior in mapping to take place. The
uzse of hypermaps, mutimedia and hypermedia provide
the opportunily 1o provide irderactive of 'clickable” mape.
Kraak and wan Dnrgl [1998) have explained the various
forms of hyper-pablishing and the concepts behind it, Thay
describa the core as hypertext - relaled to taxt only.
imzges and sound are added it becomaes a
hyperdocumeant. The addilion of user interactive contral
makes it a hypermedia system. The provision of a
gecgraphic reference system creates a Hypermap.

Fipurc 1. Kraak and van Diriel’s explanaton of hyper-lerminology. (re-

drawn [Tom Kraak and vae Diel, 1996).
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In order to appreciate how interactive multimedia has been used for map production the various formats that have
been used are outlined, together with examples of typical products; These are ;

- Hypermaps,

- Muliimedia maps,

-Interactive or «clickable» maps,
- VideoAtlases, and

- Internat and Werld Wide Web Mapping Applications.
HYPERMAP

The term ‘hypermap’ was first introduced by Laurini and Millert-Raffort (19580). Hypermaps (Wallin, 1990, Laurini and
Milleret-Raffort, 1990) are seen as a unique way of using multimedia with GIS. The hypermap is an interactive, digitised
multimedia map that allows users to zoom and find locations using a hyperlinked gazetteer {Cotton and Oliver, 1594).
Geographic access is provided via a co-ordinate-based access in which by clicking a point or a region on a map, all
information relating to that point can be retrieved. A similar concept, the ‘HyperGeo model’, was described by Corporel
(1995) as a dynamic map created by user queries. Laurini and Millert-Raffort {1990) proposed access via a pyramid
structure, consisting of a base of small scale maps, with many layers of larger and larger scale maps built upan it. An
illustration of their concept is illustrated in Figure 2.

each layer
corresponds £
to a map
scale

<€ >

maps connected at same level

Figwre 2 Laurini and Milleret-Raffort’s Hypermap Pyramid Access Structure.
(Re-drawn from Laurini and Milleret-Raffort, 1990)

Hypermaps include both textural and graphical contexts and provide multiple perspectives on a dataset that allows for
cross-referencing. This provides a useful tool for applications like the visualization of accuracy, fuzzy data exploration
and the realisation of fuzzy data through cartographic principles (Jiang et al., 1996). Kraak and van Driel {1996) described
the attributes of hypermaps and how they could be used. They stated that hypermaps:

- allow users to navigate multimedia datasets by theme and spatial location;
- can siructure the individual multimedia component with respect to each other and the map;

- afforded geo-referenced multimedia;

- provided links within a farmal {predetermined) navigation scheme, as well as links outside the specified search area;
- allowed the map to be used as a starting peint for search routines;

- allowed the user to retrieve spatial information based on associative and logical combinations; and

-functioned as an interface 1o a database that contains multimedia data that are related to a specific co-ordinate (or ‘go-
tag’).
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Hypsermadia is the extension of Hyperext through the
s of mulimedia {graphs, sound, animation and videc)
{Jiang et al, 1998). It is & communicalions madium
created by the comvergenos of compelar and vidao tach-
nokygies and it describas the whole spectrum of new in-
teractive media spanning telecommonications, High
Diefinition Television [HETV) intaractiva cabls telavisian,
videagames and multimedia. The term was ocriginally
lermed by Ted Nelzon ta describe hyperext systems that
include ruttiple media {text, image, sound, animaticn znd
viden) {Catton and Oineer, 1824%, Hyperdocuments could
also include things like tastes, cdours and tactile sensa-
tions [Conklin, 1987, items that are along the lines of
thoze includad in Krazk and van Drigls (1996) explanation
of byper-tarminalogy depictad in Figure 1.

Hypermedia Hypormedia incorparates text, sound and
graphics, The hypermap concept is predicated upon tha
hypertext philosophy and axtands it to geop-data,
Hypermedia programs can be utilizad for tha praduction
of systems that incorparate nodes as maps, taxt and
spreadsheats. Links between ane nade and otheris)
nodes allow navigation to move the user belween maps,
spreadshaet data, and explana’ory text {Camara and
Garnes, 1997 There are twa forms of integrating a map
ima a hypermap - documant-te-map and mep-to-map, plus
the addition of an internal hairachical strocture and
relatien=hips (Niang et al, 1995).

MULTIMEDIA MAP(S)

Imteractive multimadia resulted fram developments of
computer-cantrodled imleractiva vidso in the 19805 and
refars primarily 1o videcdisc and CD-ROM-based
pragrams [Calton and Olivar, 1981, Multmedia allows
ter the caombination of geo-referanced and nan-
georeferenced data and maps (especially hypermaps) can

B Wordd Hafeence Al

be used as an iniettace (Krazk and van Driegl, 1998).
Commercial mapping producis like MicroStalion in the
Windows enviroomenl are able 1o ink audio to graphics
feaiuras wusing the Edil-Paste pulidown and create
Dynamic Data Exchange (DODE] links to spreadsheals and
word processing documants. Also, VistaMap allows mul-
timadia elemenls to be launchad wia '‘painl-and-click”
cammands {Goodman, 1995}
The advantages ot CO-ROM ara:

- It has a well estaklished, acceplad standard - 150 S660
- Dparating system independent files can ba created.

- Drives are backwardly independent {new readers will
be ghle o read 'old” CD-ROM=.

- They ara durabla.

- Technology is widaly accepted.

- Appropriate Tor wide distribution

- Large amounts of data can be stored on a single disk .

- It iz a switable replacement for storing large amaunts of
archival data an magnetic tape (Wallace and Mencher,
1994),

Aovary good example of the types of product devaloped
cn CO-A0M are the Deoding Kindersley Waorld Reference
Allas and tha Encarta Encyclopedia. Tha first sxample is
illsstrated in Figure 3, the opaning page fram the Darling
Kindersley Warld Reference Atlas. Users can move 1o
watld political or relief maps or move to individual caurtries
ar atlas eontent via the "A-Z of Countries’ ar the ‘Index’
‘hiot spots'.

A A R T

mgﬁ of Coundries

-

Figyre 3. Opoening page mem (he Dorling Kindersley Wotld Reference Atlas.

{(Source: Dorling Kindersiey, 1995)
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Users ean then move about the atlas and zeom inlo selected regions and obhain selected infarmation. For example,
using the 'A-Z of Couniries 'hot spot” users can move to individual countries and then oblain facts about sach courtry
from resourcas accessad through the media icons. This is ifestrated in Figure 4.
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Figurc 4. On this example the icons relating o ‘Great Barrier RegP and
“Ulurw' link to JwickTime movics about those locations. (Source: Daorling

Kinderslev, 19493}

Encarta is the mast papular title and it is the largest seling print ar electronic encyclopedia in the world [Caruso,
Denisa, 1996). k containz a wide range of map and suppert documentation and offers a cantempaorary package of usahi
spatial resaurces. The atlas includes many navigation toals shat enable ugers ta roam' arourd and browse the atlas, as
well as finding specific infarmatian, Figues & illustrates a page trem Encarta and the type of navigation tooks provided,
The atlas alew ineludes a cartoon character guida that halps uzars with the packaga and the use of the various functions,

Figure 5. Tvpical page from Encarta. Note the navigation tools that
complement the map product. (Source: Microsoft, 1996)
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The atlas centains maps, family portraits, information on different cultures, ‘sights and sounds’, facts and figures’ and
aglossary. A sc-called ‘host’, a cartoon figure called Cosma, is used to guide novice users through the package {(Microsoft,
1996). Al a much larger scale are street directories on CD-ROM, for example MapVision Plus for London (Sargeant,
1994). It contains all roads in central London, based on scanned maps from Nicholson's London Guide. Users can
access and build-upon a large database on streets, accommodation, entertainment, museums etc. These can be ‘toggled’

on and off. maps are able tc be printed. Figure 6 illustrates a typical screen pages.

Figure 6. MapVision plus. A CD-ROM-based street directory of Central London, The
map image can be enhanced by the addition of *hidden’ information.

Alarge part of the research being carried out in the area
of multimedia maps is the use of animation to represent
both the spatial and tempora! elements of dynamic
processes and fo show the dimensions of space-refated
time and movement. By integrating animation with inte-
ractive mapping users are able to define the interactive
manipulation of spatic-temporal data sets {Asche and
Herrmann, 1995),

INTERACTIVE MAP {OR 'CLICKABLE’ MAP)

An interactive or clickable map functions as an index to
other documents in the database, whereby pointing and
clicking an object on the map results in the display of
associated objects (Kraak and van Driel, 1896). According

to Ishizaki and Lokuge (1995), interactive maps need to
embody the characteristics of: . Continuity - the
consideration of previous query, in order to respond 1o
the current input query; . Fluid response - the ability fo
generate a map or a visual response {in a fluid manner)
as il it was a continuous conversation, when interaction
is taking place in a form of dialogue; and . Visual clarity -
assurance that a display remains visually clarified and
highly comprehensive during dialogue-based interaction.
Based on this scenario they developed a knowledge
representaticn scheme for representing domain
knowledge together with visua! design knowledge and a
computational mechanism whereby the system reacts to
a series of user requesis. This scheme, GeoSpace,
dynamically generates a map display according to a seties
of user requests.
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Figure 7. The map image from Rendez-vous avec Lyon (University of

Otago, 1996).

An example of an interactive map project is Rendez-
vous avec Lyon from the New Zealand University of Otage
Language Learning Centre. While users navigate the
hypermaps to visit various locations in Lyon they are in
fact learning the language by accessing information
‘behind’ the map interface. The use of interactive mapping
is not merely applied to applications that only contain
spatial information.

VIDEOATLAS

The concept of the VideoAtlas {Cartwright, 1985) was
first based around the use of interactive videodiscs.
Electronic computer-generated and controlled multime-
dia is a relatively new toal for use with geo-spatial infor-
mation. However, the concept of using multi-media for
the portrayal of map information is really not 2 new con-
cept for atlas users to accept. Looking at any atias, one
can see the innovative use of maps, graphics, text and
photographs. Multimedia offers mare tools with which to
design and assemble contemporary map products (Car-
twright, 1993).

Videodiscs store analogue video signals and ¢an be
controlled by programs executed on a computer to which
the videodisc is attached. Two types of videodisc exist -
CAV {Constant Angular Velocity) used mainly for interac-
tive applications and CLV {Constant Linear Velocity) that
are used for applications like linear movies {Cotton and
Oliver, 1994).

Videodisc mapping offers a low cost map display bac-
karound, providing many of the information coerdination
tunctions of a GIS {Aubrey, 1892b). Video laserdiscs have
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become a standardised product through NATG where a
specification (STANAG 7035) has been set for the
Worldwide Defense Mapping Agency (DMA) database.
Also, the Canadian National Search and Rescue
Secretariat {NSRS) adopted videodisctechnology in 1988
as a relatively economic means of vessel location in
search and rescue operations.

They have proven to be a viable alternative to vecto!/
raster-based GIS until a more populated digital database
is available and it is quicker to get a complete map
coverage than digital data (Bilodeau, 1994). The Canadian
Department of National Defence (DND) introduced
videodisc mapping in 1987 and over 40 mapping systems
have been installed. Products containing topographical
maps at scales of 1:1,000,000 and 1:500,000 have been
used for large scale planning, briefing and command and
control purposes (Aubrey, 1992a). it has become the
interim GIS of preference for the Canadian Forces dueto
its farge storage capacity and rapid retrieval (Bilodeau
and Cyr, 1992, Bilodeau, 1894).

The first real product of this type was the Domesday
videodise, the innovative muitimedia ‘picture’ of Britain in
the 1980°s (Mounsey, 1988; Rhind et al., 1987, 1988). It
was jointly produced by the BBC, Acorn Coemputers and
Philips to commemorate the 300th anniversary of William
the Congqueror's tally book. This double laservision
videodisc system, driven by a BBC computer and
incorporating the software on the disc itself is stilt locked
upon an innovative package which, in the view of the
author has yet to be matched in terms of coverage and
innovation.



Maps and infarmation ware contained on twe videodiscs
- one cantaining ‘National’ information and the sacond
'Community’ information. Information was stored and
delivered on six levels. Level O provided zn introductory
map coverags of the whele country. Users could 'zogm'
into the next levet of maps, Lavel 2 by elicking the part oi
the country they wishad to move to. Users are able to
Zoom in further 10 lovels 2-4. Bath Level & and Level 1
maps were purpose designed far the project, whiist the
mera detafled maps on levels 2, 3 znd 4 ware scanned
from the existing Orgnance Survey coverage of the
country, The infermation on bovel 5, the mast detziled in-
farmation lovel, prevides imageny of mapped araas.

Al each laval ussrs are able to access text related to
the area mapped. Searches can be made by placenams,
reglion or position an the natianal gnd. Figure B illusirates
the types of information provided at each level.

Figure 8. Levals of informations available on the Domesday “Community” videodisc.

(Gopied from British Broadeasting Gommission, 1985).

17
CFC {N® 151-152 Mars-Jutin 13587)



The hardwarefsoftware package, that sold for approximately UKstig2000 in 1985, conslsted of two double-sided
videodizcs, an Acormn-produced BBC Professional computer, a Philips analoguesdigital integrated menitor {multi-format
- NTSCPALSBECAM) and a Philips videcdise player. Users interacted with the system either through Lhe Keyboard or
thraugh a trackerball, The hardware configuration is illustrated in Figure 9.

Figure 9. The Domesday videodisc system, consisting of a PC,

colour screen, lascrvision videodisc player, kevboard and
trackertall. (Copied from British Broadcasting Commission,

1985).

INTERNET AND THE WORLDWIDE WEB
MAPPING APPLICATIONS

Map collections are available both as discrele multime-
dia on CD-ROM and as accessibla fites via the World
Wida Wab, One Web source of maps s the Maps Stora,
It represants a Publishers Depot collection of
topagraphical and palitical maps created in a variety of
tormais and colours, Suppliers Io the Maps Store include
the US firms Eurska Gartography, Mauntain High Maps
{Digital Wisdom) and Magellan Geographix. The pictures
in the Maps Store and additional high quality high-
resolution digital images are available for licensing onee
usars ragister for Publishers Depot access.

Alzo on the Web is Map Maker, an integratad Web in-
terface to the GMT 3.0 [Genernic Mapping Tools) package
and a geographic database developed by Steinke 2t the
Charles Sturt University in Austrzlia. GMT i a software
package developed by Wassel and Smith. Although not
exactly a map coellection, the package commands produce
Pastsctipt cutplt that is convened to a (GIF file for display
on the Web (Steinke, 1996).

Kraak and van Drigl (1936} have produced a prototype
hypermap of the city cantre of Delll, The Metherlands,
The protetype was made available on the Web as the
Delft Hypermag and previded two interactive functicns -
query/navigate and an update of the hypermap database.
Multimedia compenents provided ware sound, video.
animafian and text,
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FUTURE DIRECTIONS

dany mapping products have already bean producad
uging many of the =building blocks» of multimedia. Two
general categaories of mulimadia systems have been
davelopad for wok with spatial infarmation. Some, like
the Domesday system (Mounsey, 1938; Rhind ot al., 1887,
1283), function primatily as spatial storehouzes. Cthers
are mora parrowly largeted wols for spatial decision sup-
port., Spatial siorehouses are basically map collections
of atlases on CO-AOM, videodise, hard disk driva or via
Intetnet sites displayed as Web pages, Spatial decision
support tools can range from travel guides, to strest
direciories, ta encyclopedias. Az well as thess two
categores thera also exists ancther group of praducts
that ovarlaps both - 1eaching packages that incorporate
map colfactions as well as tools to learn how to use map
elements contained within the product. The wide range
of products now available illustrata the evet growing range
of interactive maps and atlases being made available.
Travel guides, raute planners, atlazes and teaching pac-
kages ara just same of the itens now on the market. Travel
guides that have bean published include the tillas Lels
Ga {a CD-ROM of their USA guide), Fodor {Travel Mana-
gar - top US cities on 1ha Apple Newton), Maan (Travel
kalters newsletter on tha intermet and a World Wide Web
guideboak with LWCLA), Frommer {Travel Companion, a
CO-RCM containing 25 citiea in the USA], Comlinfo
{Moscow Kremlin CD Guide), Superbase [Gataway to
Australia: an elegtrenic book) (Kruh, 1995), Expert



Software {Expert CD-ROM Travel Planner Gold) Deep
River Publishing (Everywhere USA Trave! Guide)
{(McCracken, 1994) and Delcrme {Map'n'go) (NewMedia,
1995a); muitimedia the Great Cities of the World, a multi-
media travel guide of Bombay, Cairo, Londan, Los Ange-
les, Moscow, New York, Paris, Rio de Janerio, Sydney
and Tokyo (volume 1) and Berlin, Buenos Aires, Chicago,
Jerusalem, Johannesburg, Rome, San Francisco, Seoul,
Singapore and Torente (volume 2) (Diehl, 1992). As well
as general travel guides there exists & wide range of
“specialist’ guides. Typical of this type of product is New
York At Its Best (Compton’s NewMedia, Inc.) that provides
tips on the best restaurants, hotels and sights of New
York. It evaluates 80 hotels and more than 200 restau-
rants, and it takes users inside museums and historic
homes. Road maps have been published by Geosystems/
Delorme {AAA trip planner CD-ROM) and Global Explo-
rer and Map Expert (Kruh, 1995). US digital road atlases
have been produced on a naticnal level by Microsoft
(Automap Road Atlas} and Rand McNally {Trip-Maker)
and at a 'local’ level portraying town maps as well -
Microsoft's Automap Streets and Rand McNally's
Streetfinder. The loca! products allow for the plotting of
directions, the determination of “track time’ between
peints, the printing of maps and the ability for users to
record their own notes {Booth, 1998). Atlases have been
published on CD-ROM by Delorme {Street Atlas USA and
Global Explorer) and Mindscape (World Atlas 5)
(NewMedia, 1995a); as the Glasgow Online digitai atlas,
which operates around a hypermedia spatial interface
{Raper, 1991); The Territorial Evolution of Canada inte-
ractive multimedia map-pack that developed from an
experimental prototype atlas as part of the National Atlas
of Canada program in the Geographical Sciences Divi-
sion, Survey and mapping Branch, Department of Energy
and Rescurces (Siekierska and Palko, 1886); the Natio-
nal Atlas information System of the Netherlands (Koop
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and Ormerling, 1990) and the National Geographic
Society’s Picture Atlas Of the World on CD-ROM. Teaching
packages have been produced with the titles of GeoMedia
and GeoMeadia 2 earth science educational systems
teaches middle school students in the USA about the
hydrologic cycle, earthquakes and maps using the first
product and the carbon cycle, the greenhouse effect and
monitoring environmental changes over time in the latter
{Wiltshire and Ferrigno, 1993 and Ferrigno and Wiltshire,
1994). These USGS packages run on Apple Macintosh
computers with a CD-ROM drive. Hypermedia techniques
allow students to make associative finks between
graphics, text, animation and sound. Animations show
earth science processes such as plate tectonics and the
water cycle and an «understanding maps» section
explains the use of maps (GIS World, 1993b). This wide
ranging list of products illustrate how contemporary
cartography has embraced interactive muliimedia. The
innovative products now available are artefacts that show
how interactive mapping, on both discrete media like CD-
ROM and distributed media on the Internet have changed
the perception of mapping

CONCLUSION

Map producers and map users alike should revel in what
multimedia offers. Multimedia is the matchmaker between
the legical world of computers and the abstract world of
video. Cartographers, already attuned to dealing with mul-
timedia in terms of atlases and mapping packages that
contain a plethora of map iools, are well placed to exploit
the medium. The challenge for map designers and
producers is to use multimedia as a new tool for mapping.
Mapping packages/programs can be assembled by
applying skills which cartographers already have to mul-
timedia.
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