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An approach to the map classification problem*

This paper presents an analysis of various types of maps and other geographical scenes from
users point of view. The division of people according to their perceptional abilities allows to
compare the pragmatic properties of cartographical means being in map users’ disposal. Visually,
tactile, kinesteticly and sonicly percepted scenes as well as multimedial realisations have been
considered to determine differentiation of their usability for recognition of general and particular
spatial characteristics of presented map contents as reflection of reality in user’s mind. Very
composed problems of range of definitions of maps and cartography has been considered (on the
base of ICA’s definitions formulated in 1995) with a view to their correctness since the latest rapid
impact of new technology on the discipline. According to author’s opinion new definition of a map
should embrace only types of realisations of broadly treated scenes fulfilling precisely determined
list of essential properties connected with cognitive as well as applicable map’s functions.

INTRODUCTION

Having in memory that it is only a few highly civilised states where the problems
and needs of people with physical incapacities are given the proper consideration there’s an
urgent need to offer the disabled more adequate assistance and support to their struggle for
putting their basic rights into operation. The key principle is that the stereotyped approach
towards the impaired individuals ought be exchanged for a more considerate one.

The International Cartographic Association (ICA) as a world-wide organisation is
undoubtedly the forum where interests of all groups of map users and map makers must be
represented. The totally blind as well as children, women or illiterate people create one of
such groups. It is evident that a care for exceptionless formulations of all official
documents: opinions, projects, rules and overall definitions concerning with subject-matter
of modern cartography ought be a crowning complement of works within of particular
ICA’s commissions and work groups.

* The paper was elaborated within scopes the KBN research project No. ST12E 02023 entitled ,,Realisation
of cartographic-geodetic elements of the education programme using the sonicly coding method”.
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Such reflections are evoked by the rapid development of modern techniques resulting
opening very new cross-disciplinary special fields. Some of them applying different
achievements of cartography have a creative influence on the future of the discipline.

1. Sonicly coded geographical scene

Sonic coding the position of elements using two orthogonal coordinates (sonic
variables): x — sound’s frequency and y — sound’s intensity is original authors’ proposal [1]
of mapping for congenitally blind users. The method was firstly presented during the 17"
Cartographic Conference in Barcelona in 1995 [2]. Consequently modernised digitizer
consists of flat operating field, manually steered pointer (mouse, pen) and electronic device
for transforming each pointer’s hit on previously coded point (elementary area) into sonic
signal determining individual position of the point. All elementary areas within the
operating field are invisible. Through the decoding process the points forming a scene are
audibly percepted, remaining ones created the silent background. Each of graphically coded
contour lines has its own, characteristic, alike to real object shape, in case of sonic notation
each of sequential arrangement of points composing open lines or closed, contour lines has
its own, individual sound track.

It has been experimentally verified that perception of linkage of acoustic and
proprioreceptive stimuli make possible to create in congenitally blind person’s minds
practically usable image of reality. If it is in accordance with that one obtained by visual
perception it is still not fully confirmed but arrangement and basic spatial relationships
characterising chosen real objects from the nearest surroundings of the blind repeatedly
have been correctly recognised. These results give a chance that introduction of sonic
method to cartographic education of the blind may appear an efficient way to development
pupil’s spatial imagination also in the global scale. This important sphere of cognition
seems to be not sufficiently manifested in actually realised world programmes, so decision
of the Polish Committee of Scientific Researches to give the financial support for three year
testing the method in Polish schools for visually impaired children can be recognised as
quite justifiable.

As, owing modern technology, various kind of graphical maps may be transformed into
sonicly coded scenes it is a time to consider if such form of notation should be called maps,
another words which of maps’ properties are of primary meaning and what differences
distinguish sonic group of notation from the others.

2. Cartography and new technology

Development of science has got the distinct expression in a permanent endeavour to
harmonic a specific language of given branch description with the resource of actual
informations, observations and practical solutions. It is essential to enlarge the list of the
names, to formulate basic new definitions, to update the choice of characteristics and to



An approach to the maps classification problem 179

propose completely changed or more accurate criteria of classifications. Disciplines
remaining all along the time without significant theoretical or methodological changes are
treated as stagnant and consequently — all works in the frame of these fields — as unhopeful
to provide the revealing results.

New technologies transforming all stages of maps’ redaction and maps’ editing demand
their algorithmisation. From methological point of view the problem can be solved on the
way of searching the analogies between cartography and other more formalised disciplines.
As the most significant trial it can be recognised Bertin’s proposal to distinguish six visual
variables as the key to right creation of symbolic notation accordingly to the character of
source data and welcome functions of given map. In comparison with assumption based on
enumerical classifications (used in German [3] as well as in Russian [4] cartography)
Bertin’s proposal was very important step toward linking the measuremental level of data
with the type of designation or expressis verbis the character of data with a choice of such
method of presentation which will guarante the determined, pragmatic properties of a map.
Complexity of the problem caused that Bertin’s system of visual variables has been broadly
analysed and many trials of its improvement have been undertaken [5].

Attempts of formalisation of editorial processes as well as categorisation of numerous
types of maps accordingly to individual or functionally grouped criteria [6] may be
considered not only as inseparable effect but also a necessary condition of the Geographical
Information System’s development. Connections between traditionally treated maps and
spatial information systems are one of the central theoretical subject—matter to be solved
nowadays [7, 8, 9], broadly discussion is also continued around the very new form of maps.
Besides traditional paper form users have to their disposal numerous type of electronic
realisation, tactile models, sonic scenes, various kind of multi-medial presentations and
finally — hologrammes.

The achievements of physics, cybernetics, psychology, linguistic, fractal geometry and
neuron sets form a very new face of modern cartography. When an infiltration from other
spheres to cartography has been commonly accepted it becomes self-evident that some of
traditionally determined notions, definitions and rules connected with maps must be
changed or only up-to—dated.

3. The range of ,,map” and ,,cartography” ICA’s definitions

The 10th General Assembly of the International Cartographic Association held in
Barcelona in 1995 has adopted the working definitions for ,,map” and ,,cartography”. The
definitions are as follows:

— ,,A map is a symbolised image of geographical reality, representing selected features
or characteristic, resulting from the creative effect of its author’s execution of
choices, and is designed for use when spatial relationships are of primary relevance”.

— ,Cartography is the discipline dealing with the conception, production, dis-
semination and study of maps”.
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The first definition consists of very important links which should be acutely analysed.
A first association with the term ,image” is .a picture” and per analogiam with ,a
symbolised image... representing selected features ... (of) reality” —,,a pictorial scene™. The
consequence of such interpretation is exclusion from the list of map users people without
ability of visual perception. But another meaning of the word ,,image” is [10] ,,a mental
picture oridea”. It may be a concept of a map in the cartographer’s mind as well as reflection
of decoded ,,scene” in the user’s mind. Than the code is not limited so not only graphical
maps but also percepted by touching tactile models, decoded using proprioceptive and
acoustic stimuli — sonic scenes as well as percepted by simultaneously operating senses
multi-medial realisations representing real or abstract geographical objects should be
included to maps. The last link of the definition is connected with not precisely determined
map’s function. The ,,spatial relationships” may concern real objects, symbols representing
objects or elements of mental scene. Also it is not indicated in the definition holistic or
sequential manner of map’s perception leading to general or particular knowledge of
,»spatial relationships”, so limited, sequential kind of decoding, characterising tactile and
sonic ,,products”, may not be a reason for excluding them from the list of maps.

Summarising it can be noticed that a form of the ICA’s definition allows to number
among the maps all mentioned above kinds of realisation as well as mental maps.
Acceptation of this conclusion causes the necessity of up-to—dating the name ,the
discipline dealing with the ... maps”, used in the second of ICA’s definition, because of the
part ,,graphy” of definiendum distinctly determines as the only subject of the discipline —
the graphic maps. Such stand — point is represented by many cartographers [11, 12]. The
linguistic puritans can even interpret the word ,,cartography” as indirectly indicating on
paper maps; eventually in regard of commonly used term ,,computer graphics”, also maps
on a screen shouldn’t be left aside...

The discussion on the right name of the discipline led during the seminar: ,,The selected
problems of theoretical cartography” in the frame of ICA’s Commission on Theoretical
Cartography held in July 20-21, 2002 in Gdansk, creates an important impact to the planned
next year in Durban during 12" General Assembly of ICA modernisation of both
definitions: map and discipline dealing with maps.

4. Final review of modern maps and geographical scenes

Limitation of sensoral abilities of map users causes significant differentiation of
ranges of map’s pragmatic properties. In a presented Table 1 the division of various types of
maps and, more generally — geographical scenes’ realisations has been made from user’s
point of view because of author’s entire acceptation of opinion that ,,maps appear to be
under (direct or indirect) influence of their potential and actual users” [13]. Not adjudicating
a question if the main object of study in pragmatics is relation between sign—vehicle and
interpretant [14] or ,,study of relationships between (whole) maps and their users (as tools of
social action)” [13] in the table the usable functions of a map have been analysed
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Table 1. Review of maps and geographical scenes according to differentiation of users’ perceptual

ability
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of twinkling
elements as
intentional-
ly distingui-
shed layer
of map’s
contents

knowledge
of arrange-
ment of
whole group
of twinkling
elements
within map-
ped area

as Al and
additionally
recognition
of spatial re-
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dividual na-
mes) as well
as whole
scene con-
tents (a title
of a scene)

holistic ima-
ge of shape
and size of
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accordingly to the holistic and measuremental levels of map’s reading although as
a consequence of such approach the totally blind users have been left aside. To ,,general”
level have been included such information connected with a whole mapped area as:
structural skeleton of a scene and diversification of density of groups. As related to
wparticular” level of percepted information have been treated various quantitative
characteristics of chosen element: object: its shape, size and location and various users’
interests focused to the part of mapped area or sub—group of elements.

It can be emphasised that analysis of general level’s perception has been led without
determination if evoked imagination are user’s mental reflection of reality or are only
acquaintance of symbolised scene.

As a very important, if not necessary, condition of right specification of cognitive
properties of maps has been treated a manner of element’s (object’s) identification
dependent on perceptive abilities but also — limitation within different users’ groups. In the
table identification of element has been considered as a composition of: localisation and
determination of meaning.

Analysis according to the types of realisations shows that sonicly coded as well as
visually coded geographical scenes not fulfil the condition of holistic perception in the case
of totally blind users. If it is the argument to exclude them from maps is the question to be
carefully recognised.

Summarising it can be noticed that division the people according to their perceptive
abilities into the groups allows to compare the usability of cartographic means being at their
disposal as well as distinct the list of usable variables. With regard of very general character
of user’s division more detailed treating of each sub—group within given group is necessary
for right solution of a problem of creation full range of maps’ types in accordance to full
variety of perceptive differentiation of people. For map’s efficiency specially important
seems to be a question of searching among the variables distincted in the table, separately
for each user’s group the best linkage of variables for initially determined map’s function.
Till to—day probably not all junctions of simultaneously used senses are being applied as
receptors in multimedial techniques introduced to cartography. Continuation of researches
on this field may not be hopeless, moreover — seems to be proper direction towards
exceptionless dissemination of map as a mean to spatial knowledge of reality not only
limited to the nearest surrounding of various types of maps’ users but also — in global scale.
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Pewne podejscie do problematyki klasyfikacji map

Streszczenie

W pracy przedstawiona zostala percepcyjnie zorientowana analiza réznych typéw map i scen o tresci
geograficznej. Dostosowany do sensorycznych zréznicowai podzial uzytkownik6w na grupy stworzyl warunki
poréwnania wynikajacych stad ograniczen zakresu pragmatycznych wiasno$ci dostepnych dzi§ rodzajéw map
i scen. Dla kazdego typu notacji, a wiec graficznej, dotykowej, dzwigkowej czy multimedialnej, zastosowanych
przy konstrukcji scen geograficznych, okre§lony zostal zakres mentalnego rozpoznania ogdlnych i szczegélowych
charakterystyk przestrzennych, odnoszacych si¢ do rzeczywistosci. W $wietle bardzo znaczacego wplywu na
kartografie¢ nowych technologii w pracy zostala poddana analizie aktualno$¢ sformulowanej przez Miedzy-
narodowa Asocjacje Kartograficzna w 1995 roku definicji mapy, a nastepnie dyscypliny, ktérej jest ona
przedmiotem. W opinii autorki nowe definicje mapy powinno si¢ budowac przez uwaznie dobrane postulaty
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zwiazane z uznanymi za podstawowe funkcjami poznawczymi 1 aplikacjami, a do map zalicza¢ tylko te
przedstawienia” szeroko pojetej rzeczywistosSci, ktére spetniaja okreSlone w definicji warunki.

26a Kwwvisuyka-brom

Cpenn KapT COHOPHYHO KOIHPOBAHHBIe reorpaguyeckHe CleHbI

Peswome

B pabote npencTtaBieH NepuUENUMOHHO COPHEHTHPOBAHHBIH aHAIM3 Pa3HbLIX THIOB KapT M CLUEH
¢ reorpaduueckuM coaepxaHneM. COOTBETCTBYIOIIEE CEHCOPHYECKMM OHbdepeHIHPOBaHHAM
pasaesieHne Moab30BaTeeH Ha IPYMbl CO3AaJI0 YCIIOBHSI CPABHEHHS! BBITEKAIOLINX OTCIO1a OrPaHUYEHHI
00bEMaA MparMaTHYECKHX CBOWCTB JOCTYMHBLIX CErOAHS BMIOB KapT M cueH. s Kaxdaoro THma
NpEACTaBIeHHs, T.e. rpadU4ecKoro, MpH MOMOIIM OCS3aHHMS, 3BYKOBOrO HJIM MYJbTHMEIHATLHOTO,
NPHMEHEHHOTO MPH KOHCTPYKUMH reorpadHyeckux CLeH, OblT OnpeaesieH NCHXHIeCKHH 00bEM oOImHX
H MOAPOOHLIX MPOCTPAHCTBEHHBIX XapPAKTEPUCTHK KACAIOWIMXCA NEHCTBUTEILHOCTH. YUYHTBIBAs O4Y€HL
3HAYMTE/ILHOE BIIMSHHE Ha KapTOrpad IO HOBBIX TEXHOJIOTHH, B paboTe MPOBEAEH aHAIN3 aKTyaIbHOCTH
nepHHHLMK KapTbl onpeaeneHHoi Mexaynapoanoit Kaprorpaduueckoit Accounauneit 8 1995 rony,
a 3aTeM QHMCLHMIUIHHBI, KOTOPOH NMpeaMeToM OHa siBiseTrcst. [To MHEHHIO aBTOpa HOBble NE(HHHUNH
KapThl [JOJDKHBl ObITh ONpenesNeHbl MyTéM BHHMATENbHO MOAOOPAHHBLIX MOXENaHHH, CBA3AHHBIX
C IPU3HAHHBIMH OCHOBHBIMH NMO3HABATEILHBIMH (DYHKLMAMHU U IPUMCHEHHSIMH, @ K KAPTaM NPUYHCIIATD
TOJILKO 3TH NPEACTaBICHHUS INUPOKO MOHATOH NEHCTBUTENBHOCTH, KOTOPbIE BBLIMOIHSAIOT ONPEAEIEHHDIC
B AC(UHULNH YCIOBHSI.



