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VORWORT

Im Heft 7/2004 der Serie "Diskussionsbeitrdge zur Kartosemiotik und zur Theorie der
Kartographie" werden wiederum - wie vorher in den Nummern 1/1998, 3/2000, 4/2001 und
6/2003 - die Ertrage eines unserer internationalen Korrespondenz-Seminare vorgelegt. Die
Teilnehmer an diesem Seminar stammen aus Deutschland, Kanada, Litauen, der Ukraine und
Japan.

Funf Beitrage beruhen auf eigenen Forschungen ihrer Autoren. Sie behandeln historische
Karten, ubiquitdre Kartierung, die Struktur der kartographischen Information, Kartenschrift,
und endlich statistische Reliefanalyse. Darauf folgen drei Kurzberichte - Gber das Seminar
der IKV-Kommission fir Theoretische Kartographie in Kyiv/Ukraine, den KongreR der
ukrainischen Geographen in Tscherniwci/Ukraine und einen "Ausflug™ nach Tokio.

Wir freuen uns, zwei neuen Autoren vorstellen zu kénnen: Jelena Vaitkeviciené (Litauen) und
Morishige Ota (Japan).

A.Wolodtschenko und H.Schlichtmann Dezember 2004

PREFACE

In issue 7/2004 of the series "Diskussionsbeitrdge zur Kartosemiotik und zur Theorie der
Kartographie" we present the results of one of our international correspondence seminars, as
has been done previously in the issues 1/1998, 3/2000, 4/2001, and 6/2003. The participants
in this seminars are from Germany, Canada, Lithuania, Ukraine, and Japan.

Five contributions are based on original research. They deal with historical maps, ubiquitous
mapping, the structure of the cartographic information, map lettering, and finaly, statistical
relief analysis. There follow short reports, covering the seminar of the ICA Commission on
Theoretical Cartography held in Kyiv/Ukraine, the meeting of Ukrainian geographers held in
Chernivci/Ukraine, and a “trip” to Tokyo/Japan.

We are fortunate to prersent two new authors: Jelena Vaitkeviciené (Lithuania) and Morishige
Ota (Japan).

A.Wolodtschenko und H.Schlichtmann December, 2004



HNPEIANCJIOBHE

Coopuuk 7/2004 "Diskussionsbeitrdge zur Kartosemiotik und zur Theorie der Kartographie"
MPOJOJKACT CEpUI0 MyOJIMKAMi 1O TeopeTHYecKuM mpoliemMaMm KapTtorpaduu u ee
MOTPAaHUYHBIX JUCUUIUIMH. JaHHBIH cOOopHUK, Kak u cOopuuku 1/1989, 3/2000, 4/2001 u
6/2003 BxiIrOYaeT PE3yNILTAThl MEXKIYHAPOTHOTO KOPPECIOHICHII-CEMUHApa. Y4YaCTHUKU
CEeMHMHapa MNpPEACTaBIsId cienyromue crpanbl: ['epmanus, Kananma, JlutBa, YkpaumHa u
Snonusa. COOpHHMK BKJIIOYAeT 5 cTaTel C TEOPETUYECKHMMH U MPHUKJIAJHBIMH acHeKTaMu
KapTorpaguu, a UMEHHO: MO KapTOMCTOPUH, MOBCEMECTHOH KapTorpaduu, Mo CTPYKTYype
KapTouHQOpMalMM, HAIMUCAM HAa KapTax M IO CTaTHCTUYECKOMY aHalu3y penbeda.
3aBepmaloT COOPHUK TpPU KOPOTKHMX cooOmeHuss - o cemuHape MKA komuccuu 1o
Teoperuueckoil kaprorpaduu B r. Kuep/YkpauHa, o cbe3le yKpaumHCKuUX reorpadoB B
r.UepHurose u o "Buzure" B Anonuto.

B nanHOM COOpHHKE MBI HIMEEM TaKKE€ BO3MOXXHOCTH MPEIICTABUTh YUTATEIIIM CTAaThH JIBYX
HOBBIX aBTOpOB - Eneny BaiitkaBuuene (JIutsa) u Mopumure Ota (SnoHus).

A. Bonoguenko u X. lnuxTManH Hexadps, 2004 r.



Internationales Korrespondenz-Seminar 7/2004

Semiotisch-statistische Aspekte von historischen Karten des
Mittelmeeres, des Schwarzen und Asowschen Meeres *)

Anton Gordyeyev (Kyiv) und Alexander Wolodtschenko (Dresden)

Als Ausgangsmaterial fur unseren Artikel dienen ausgewahlte historische Internet-
Karten (Kopien), auf denen das Mittelmeer, Schwarze und Asowsche Meer dargestellt
sind. Die vorhandenen Karten (als verkleinerte Kopien) wurden von einem Autor im
Rahmen seiner Habilitationsarbeit katalogisiert und als Datenbank angelegt. Die
virtuelle Kartensammlung schliel3t meistens einzelne Karten sowie ausgewéhlte Karten
von Atlanten und Kartenserien ein.

Ausgewahlte historische Karten von der Antike bis zum Ende des 17. Jahrhunderts
standen uns zur Verfiigung. Fir die vergleichende kartosemiotische Analyse waren die
Karten des 16.-17. Jahrhunderts am besten geeignet. Die urspriinglich geplante Analyse
von ca. 1500 Karten haben wir (aus Zeitdefizit) nur auf 953 Karten mit drei
Zeitperioden (vor 1500, 1500-1600 und 1601-1700) reduziert.

Hinsichtlich der Herstellungslander von historischen Karten wurden folgende
Ausgangstabellen 1 and la sowie abgeleitete Tab. 1b und 1c zusammengefasst. Die
Tab. 1 zeigt eine Liste von Herstellungslandern historischer Karten (in steigender
Reihenfolge) fur drei Zeitabschnitte. Unter 11 Herstellungslandern ist Holland mit 300
Karten auf Platz 1, gefolgt von Italien (241 Karten) und Deutschland (124 Karten).

Tabelle 1. Herstellungslander von historischen Karten
(**) - Anzahl von Karten fir drei Zeitabschnitte

Lander (**) vor 1500 1501-1600 1601-1700
Holland (300) 3 64 233
Italien (241) 64 144 33
Deutschland (124) 10 79 35
Spanien (91) 26 61 14
Frankreich (68) 1 15 52
England (39) 4 - 35
Portugal (26) 1 25 -
Griechenland (12) 2 8 2
Tirkei (5) 2 3 -
Belgien (1) - - 1
China (1) - - 1
ohne Angaben (35) 18 11 6
Insgesamt 953 131 410 412

*) Uberarbeitetes und erweitertes Poster fiir das 12. Kartographiehistorische
Colloquium in Frankfurt/Main am 30.9.-2.10.2004




Tab.la zeigt eine Herstellungslanderliste von historischen Karten in drei
Zeitabschnitten in steigender Reihenfolge. Die Favoriten-Herstellungsléander (ltalien
und Holland) wurden in Tab. 1b in drei Zeitabschnitten (getrennt) und in Tab. 1c fir
drei Zeitabschnitte (insgesamt) dargestellt.

Tab. 1la Herstellungslander von historischen Karten in drei Zeitabschnitten

Lander vor 1500 | Lander 1501-1600 | L&nder 1601-1700
Italien 64 Italien 144 Holland 233
Spanien 26 Deutschland 79 Frankreich 52
Deutschland 10 Holland 64 Deutschland 35
England 4 Spanien 61 England 35
Holland 3 Portugal 25 Italien 33
Griechenland 2 Frankreich 15 Spanien 14
Turkei 2 Griechenland 8 Griechenland 2
Frankreich 1 Tirkei 3 Belgien 1
Portugal 1 England China 1
Belgien - Belgien - Portugal -
China - China - Turkei -
0. Angaben 18 0. Angaben 11 0. Angaben 6
Insgesamt 131 410 410

Tabelle 1b. Favoriten-Herstellungsléander in jedem von drei Zeitabschnitten

Lander vor 1500 | 1501 -1600 1601 -1700
Italien 64

Italien 144

Holland 233

Tabelle 1c. Favoriten-Herstellungslander fur drei Zeitabschnitte

Lander vor 1500 | 1501 -1600 1601 -1700 Insgesamt
Holland 3 64 233 300
Italien 64 144 35 241
Deutschland 10 79 35 124

Hinsichtlich der Eigentumslander von historischen Karten wurden entsprechend Tab.2
und 2a sowie abgeleitete Tab. 2b und 2c erstellt. Die Tab. 2 préasentiert die Liste der 20
Eigentumslénder von historischen Karten in steigender Reihenfolge. Mit 219 Karten
besitzt Italien Platz 1.Von ausgewahlten 953 Karten haben Italien, USA und England
mehr als die Halfte (525 Karten oder 55%). In der Regel sind Karten in privatem bzw.
staatlichem Besitz.



Tabelle 2. Karten nach Eigentum der L&nder

(***) - Anzahl von Karten fiir drei Zeitperioden

Lander (***) vor 1500 1501 -1600 1601 -1700
Italien (219) 61 120 38
USA (165) 8 65 92
England (141) 19 27 95
Australien (119) - 45 74
Frankreich (84) 22 40 22
Spanien (38) - 31 7
Deutschland (37) 6 5 26
Osterreich (29) 3 12 2
Kanada (25) - 6 19
Litauen (25) 4 16 5
Belgien (22) 1 7 14
Rufland (15) - 9 6
China (9) - 1 8
Holland (9) - 6 3
Schweden (6) 1 4 1
Tirkei (4) 2 2 -
Finnland (3) 1 2 -
Portugal (2) - 2 -
Bulgarien (1) 1 - -
Polen (1) 1 - -
Insgesamt 953 131 410 412
Tabelle 2a. Eigentumslénder in drei Zeitabschnitten
Lander vor 1500 | Lander 1500 -1600 | Lé&nder 1601 -1700
Italien 61 Italien 120 England 95
Frankreich 22 USA 65 USA 92
England 19 Australien 45 Australien 74
USA 8 Frankreich 40 Italien 38
Deutschland 6 Spanien 31 Deutschland 26
Litauen 4 England 27 Frankreich 22
Osterreich 3 Litauen 16 Kanada 19
Tirkei 2 Osterreich 12 Belgien 14
Belgien 1 RuBland 9 China 8
Schweden 1 Belgien 7 Spanien 7
Finnland 1 Holland 6 Rufland 6
Bulgarien 1 Kanada 6 Litauen 5
Polen 1 Deutschland 5 Holland 3
Australien - Schweden 4 Osterreich 2
China - Finnland 2 Schweden 1
Holland - Portugal 2 Bulgarien -
Kanada - Tirkei 2 Finnland -
Rufland - China 1 Polen -
Portugal - Bulgarien - Portugal -
Spanien - Polen - Turkei -
Insgesam 131 Insgesamt 410 Insgesamt 412




Die Tab. 2a schliefl3t Eigentumslander von historischen Karten in steigender Reihenfolge
in drei Zeitabschnitten bis 1500, von 1501 bis 1600 und von 1601 bis 1700 ein. Die
Favoriten- Eigentumslander wurden in Tab. 2b in drei Zeitabschnitten (getrennt) und in
Tab. 2c flr drei Zeitabschnitte (insgesamt) dargestellt.

Tabelle 2b. Favoriten-Eigentumslénder in jedem von drei Zeitabschnitten

Lander vor 1500 | 1501 -1600 1601 -1700
Italien 61

Italien 120

England 95

Tabelle 2c. Favoriten-Eigentumslénder fir drei Zeitabschnitte

Lander vor 1500 | 1501 -1600 1601 -1700 Insgesamt
Italien 61 120 38 219

USA 8 65 92 165
England 19 27 95 141

Tabelle 3. Territoriale Zuordnung von Karten
Karten vor 1500 1501-1600 1601-1700

Welt 57 117 94
Europa 5 80 55
Asien 1 72 97
Andere Regionen 68 141 166
Insgesamt 953 131 410 412

Die gesamte Kartenanzahl nach territorialer Zuordnung von der Tabelle 3 kann man

ihrerseits  fir

die weitere Datenprasentation,

Z.B.

in graphischer

Form (als

Séulendiagramm) anwenden. Die Abb.1 zeigt die Anzahl von Karten und den relativen
Anteil von Karten in (%).
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Abb.1 Anzahl von Karten und relativer Anteil von Karten in (%) nach Zeitabschnitten
Schlussbemerkungen

Im Artikel wurde ein Versuch unternommen, eine Analyse von historischen Karten des
Mittelmeeres, des Schwarzen und Asowschen Meeres von Literatur- unf
Internetressourcen darzulegen. Die vorliegenden Zwischenergebnisse der Analyse
wurden zuerst in tabellarische Form zusammengefasst und prasentiert.

Ausgewahlte Karten (953) sind nach drei Zeitperioden geordnet: bis 1500, 1501-1600
und 1601-1700. Die Tabellen von Herstellungs- und Eigentumslandern sind als
Ausgangs- und abgeleitete Tabellen dargestellt. Es ist notwendig, die weiteren
Untersuchungen mit Bertcksichtigung von kultursemiotischen Besonderheiten der
Kartierungsregionen durchzuftihren.

Abstract
Semiotic-statistical aspects of historical maps of Mediterranean Sea,
Black Sea and Sea of Azov

In this article, historical maps of the Mediterranean Sea, the Black Sea and the Sea of Azov are
analyzed. They were gleaned from literature and Internet resources. A total of 953 maps were
selected and arranged according to three time periods: up to 1500, 1501-1600, and 1601-1700.
The maps are classified according to their countries of origin and the countries in which they are
currently located, usually in public or private collections. The results are presented in tabular
form. As for countries of origin, Holland accounts for the greatest number of maps, followed by
Italy and Germany. During the first two periods, most maps were produced in Italy, during the
third period in Holland. Most of the maps are located (in descending order) in ltaly, the USA,
and England. Maps from the first two periods are mostly found in Italy, those from the third
period in England. It is stressed that further studies are required, which take into account
cultural-semiotic characteristics of the mapped regions.

Pesrome.
CeMHOTHKO-CTATHCTHYECKHE ACTIEKTHI CTAPHHHBIX KapT Cpeau3eMHOro,
YepHoro u A30BCKOro Mopei

B crarpe menaercsd mombITKa aHaIM3a CTAPUHHBIX KapT (Ha paiionsl CpeanzemMHoro, YepHoro u
ABOBCKOTO MOpei) Mo JUTepaTypHbHIM W HMHTEPHET HCTOYHHMKAM. BBIOOPOYHBIN MaTepuain
oxBaTheIBaeT 953 kapTel 1Mo TpeMm BpeMeHHbIM nepuojam: ao 1500 r., 1501-1600rr. u 1601-
1700rr. IlpuBoasTcss Tabmuiel (OCHOBHBIE M TPOM3BOJAHBIE) CTPaH HM3TOTOBHUTENEH M CTpaH
BJIEIETIBIIEB 3TUX KapT U aTilacoB, U TEPPUTOPHATHLHOMY 0XxBaTy. OTMeEHaeTcs, 9T0 HeOOX0IUMO
pacuIMpuTh JajJbHEUIINEe UCCIeOBaHUs C YYETOM KYJIbTYPHOCEMUOTHYECKUX OCOOEHHOCTEH
KapTorpadupyemMoro peruoHa.
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Internationales Korrespondenz-Seminar 7/2004

A CONCEPT OF UBIQUITOUS MAPPING
Morishige Ota

Spatial Information Science Laboratory,
Kokusai Kogyo Co., Ltd., Japan.
phone +81 3288 5779
email mshige@kkc.co.jp

Abstract

Nowadays, there are many initiatives toward the realization of Ubiquitous Society in the world.
Geospatial information is expected as an important part of information served through Ubiquitous
Network to the clients who hold personal devices such as cell-phones. This essay discusses a
concept of ubiquitous mapping as an information service. Then the author illustrates a mechanism
of this service and designates issues for ubiquitous map design, especially in terms of data
integration, visualization and personalization.

Keywords: ubiquitous mapping, data integration, visualization, personalization

DEFINITION OF UBIQUITOUS MAPPING

Ubiquitous mapping is a function that people can access any map at anywhere and
anytime through the information network. The term “ubiquitous” using in the IT society
has mainly two meanings. The first is that computers exist anywhere in the world and
users are not aware of the fact that they are computers. Mark Weiser, the father of
ubiquitous designates “The third wave, just beginning, has many computers serving each
person everywhere in the world. I call this last wave ubiquitous computing or ubicomp
(Weiser, 1996)” . The second is that people can connect to the network anywhere and
anytime. Teruyasu Murakami et al give this definition in Japan as the term “ubiquitous
network® (Murakami et al., 2000).

Applying these definitions, ubiquitous mapping can be defined as two ways (Ota, 2004).
The first is that maps exist anywhere in the world and people use them are not aware that
they are maps. The second is that people can connect to maps through network anywhere
and anytime. If ubiquitous mapping is defined in accordance with the first meaning,
providers have to serve many kinds of maps at an instant for each person and it is not
realistic. However, it may be possible to realize a society that people can access any map
at anywhere and anytime through the information network. Map in this case does not
means the conventional paper map, but it is a real-time representation displayed on the
screen or voice from the speaker. There are many mapping services using cell-phones in
Japan. For example, if you wish to go to the restaurant for dinner, the service provider
finds where you are now and it replies the list of restaurants near you. You can choose one
and get the detail information with the map around the restaurant. The service provider
can estimate your position by the distribution of antennas established for cell-phones
around you and radio field intensities that antennas receive from your cell-phone. In
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experience, the positional accuracy may be about 1 km. While if you have a cell-phone
with GPS, you can get more accurate information and the route to the destination. Table 1
shows typical examples of mobile-map services in Japan. You need about 2-300 yen
(about 2 US dollars) per month to get each service.

Table 1. Examples of mobile map services in Japan

Titles Providers URL
iMapFan Increment-P http://www.incrementp.co.jp/products/mapfan.html
iMapion CyberMap Japan | http://www.mapion.co.jp/topics/i/
EZ Naviwalk KDDI http://www.au.kddi.com/ezweb/au_dakara/ez_naviwalk/
NETMAP Kokusai Kogyo http://www.netmap.jp/personal/map/keitai.html
Chizumaru-i Shobunsha http://www.ncg-map.co.jp/internet/chizui/chizui.htm
e-map for mobile | Zenrin Data Com | http://www.dnp-digi.com/solution/e_map/top.html

Synonyms of “ubiquitous mapping” are introduced in (Wolodtschenko, 2004). They are
“tele-cartography” and “mobile-cartography”. Tele-cartography is defined as an
exchange and transmission process of spatial information in the mobile environment.
Meanwhile, mobile-cartography is defined as theories and technologies of dynamic
cartographic visualization of spatial information on mobile devices. Both terms include
the same concept that the user dynamically obtains visualized information in mobile
environment.

Consequently, ubiquitous map is a real-time representation of spatial information
provided for users at anywhere and anytime to fulfill their requests. Representation in this
case is a profile of the real world and it may be realized as forms such as a conventional
style map, an image, a video, a document, a table or a voice. Ubiquitous mapping is a
process to provide ubiquitous maps for users.

A MECHANISM OF UBIQUITOUS MAPPING

Ubiquitous mapping as an information service on the Web is a mechanism that a mapping
processor responds a map to a personal device held by a user (See Figure 1). At first, the
personal device inquires of the registry to find a proper mapping processor. The registry
recommends the processor by evaluating each service metadata published by mapping
processors. The personal device binds with the mapping processor and transmits the
query to the processor. The mapping processor selects spatial and/or non-spatial data
servers to reply the query and send back a map to the personal device. Finally, the
personal device personalizes it and represents the on-demand map.

As more than one processor may offer mapping services, a public registry which keeps
service metadata should be established for users to make it easy to find a proper service.
Metadata in this case includes at least identification information, owner, availability and
characteristics of each processor. A user may select a proper processor by receiving a
recommendation as a result of transmitting a request to the registry.

The registry selects the optimal processor using metadata and recommends it to the
personal device. The personal device asks for a ubiquitous map with a requirement to the
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processor. The processor selects more than one spatial and/or no-spatial data from data
servers. Then, the processor designs a map, and transmits it to the personal device. A map
may take a form of an image, a figure/table, a video, a voice, a document, or an
on-demand map.

The personal device personalizes a map as an on-demand map by applying the user
preference and offers the ubiquitous map to the user. The UML class diagram
representing the conceptual static model is shown in Figure 2.

Registry Metadata
database
find publish
Personal .
User i < Mapping Data server
device |~
bind processor
Preferences
Figure 1. A mechanism of ubiquitous mapping
Video Voice
Uset Document UbiMap On-demand Map
—) <+— .
SpatialData
+heldB,
Image Figure/Table ji
hold: prrefers
+holds|
1.°
PersonalDevice
userPreference[0.."] : Object ] Registry ServiceMetadata MappingProcessor
o g
requirement : Object
li Map: UbiM: UbiM: +connects +contains +explains design(:: UniMep

personalize(rawMap: UbiMap) : UbiMap selectD: qui : Object) : void

s rocessor

Figure 2. A conceptual static model of ubiquitous mapping
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REQUIREMENTS OF UBIQUITOUS MAPPING

This section discusses the requirements to realize the ubiquitous mapping. In order to
establish an environment that users are able to request information at anywhere and
anytime, we need to have an infrastructure for web services and mobile/in-mobile
environment to realize this requirement. Web service cannot be realistic without an
infrastructure consisting of hardware, software, database, network, standards and human
resources. For ubiquitous mapping, personal device (hardware), registry and mapping
processor (software), spatial data set (database) and spatial data interchange standards
(standards) are important parts of the infrastructure.

A personal device should have a capability to personalize the raw data provided by
mapping processors applying personal preference data. It should represent multi-media
information (map, image, video, document, figure/table or voice).

A registry should maintain (get, put, remove and update) service metadata for personal
devices. Service metadata is a data that describes the characteristics of each map
processor.

A mapping processor should communicate with personal devices and spatial databases,
and it should design of the ubiquitous map applying user requests and spatial data.

Spatial data associate with an identifier on the real world. There are 2 types of identifiers;
one is position and the other is location. Positions are spatial-temporal coordinates such
as (longitude, latitude, date-time) or (x, y, h, t) in accordance with coordinate reference
systems. While, an address, a name of a landmark, a room number in a building, etc
represent a location and they indirectly refer to positions.

Un-divisible spatial data is called as a feature or a spatial object. According to the
definition appearing in ISO/TC211 standards, feature is defined as “abstraction of real
world phenomena”. It consists of,

- Attributes (spatial, temporal and thematic),

- Associations with other features, and

- Operations (behaviors).

Spatial data set is a set of feature instances that comply with feature types. Spatial
attributes are geometry and topology. Geometry consists of 0 to3 dimensional primitives.
Each primitive is represented as a structured set of positions and it may have topological
associations with other primitives. Spatial attributes are important for visualization of the
conventional map. Temporal attributes are used to produce time slices, animations and
temporal graphs (e.g. a genealogical tree) representing feature successions. Thematic
attributes are used for documentation, design of figure/table, video and voice producing.

Spatial data interchange standards should specify interface definitions or communication
protocols of spatial data and service metadata description for mapping processor. They
also should include the rules for application schemata, spatial and temporal data models,
spatial and temporal reference systems, quality, metadata for spatial data, and so on. For
example, there are more then 40 standards are included in ISO/TC211 family of standards
(http://www.isotc211.org).

15



ISSUES FOR UBIQUITOUS MAP DESIGN

There are three major issues to realize the mechanism of ubiquitous mapping. They are
data integration, visualization and personalization. This section discusses these issues.

Data Integration

Data integration is required when each spatial data follows different specifications.
Spatial data specification prescribes at least a spatial-temporal reference system, a data
model, and a data format.

It may be possible to convert one coordinate reference system into another except local
coordinate systems. However, accuracy and granularity (or density) of coordinates cannot
be harmonized. Usually, we have no other choice to select rougher accuracy and
granularity.

Data model defines features as abstractions of the real world phenomena, attributes as
inherent characteristics of each feature, and associations among features. We need to
convert spatial data if the definitions are different. Features with similar definitions
(variety of attributes and associations are almost the same) have a possibility to convert.
A type of data may be categorized as nominal, ordinal, interval and ratio. Nominal data
are, for example, feature identification and attribute code. We need reference tables to
convert different identifiers and codes. Ordinal data are, for example, size (e.g. small,
medium and large), era (e.g. ancient, medieval and modern), and rank (e.g. low, middle
and high). We also need a reference table to convert data with different criteria. Data with
interval scale such as “time” should be accommodated from different reference systems
to one system (e.g. Japanese calendar may convert to Gregorian). Data with ratio scale
such as length, area and volume should convert to the same unit of measure. However,
these conversion processes also include many serious problems. For example, spatial
positions in the small-scale map are generalized and displaced. For real time map service,
we should explain the limitation of integration to users to avoid confusion.

Nowadays, there are many data formats to describe spatial data. We may say that each
GIS has its own data format. However, de fact or de jure formats exist not so many for
ubiquitous mapping. We should pay attention to XML and XML based encoding rules
such as Geography Markup Language (GML) by OGC and ISO/TC211, Scalable Vector
Graphics (SVG) by W3C, LandXML by LandXML.org, etc. Usually, it is rather difficult
to convert from different format, because each format is designed applying its own
conceptual data model. However, XML based formats follow the grammar of XML and
each organization collaborates with other to serve converters such as GML2Civil (GML
and LandXML). In case of Japan, Geographical Survey Institute plans to recommend
using XML based encoding rule included in Japan Profile for Geographic Information
Standards (JPGIS) in compliance with ISO/TC211 standards for use of spatial data in
Japanese national body and municipalities.

We also should think about the difference of data freshness. The collaboration between
data providers and data sources is the minimum requirement to keep freshness of spatial
data. Especially, data sources should pay attention to keep their information be fresh on
the database. For example, restaurants as data sources should update the database as soon
as possible, if they wish to advertise the new menus or services. Such “real time” actions
by data sources assist to integrate spatial data from different database.
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Visualization

Visualization is one of the most important issues for ubiquitous mapping, because the
mapping ability from spatial data to the visual representation is limited for personal
devices. The size of the display is small while resolution is not small enough, interaction
capability is limited and the power of the computer equipped in the personal device is
weak. In such an environment, map should include enough information but it should be as
simple as possible. It means that effects of user’s spatial cognition by mobile maps are the
important issue for cartographic communication.

Winter and Tomko (2004) observe mobile maps have a narrower purpose and mobile
devices have a different affordance and handling in contrast to a paper map. According to
their paper, (1) the client of the mobile map seeks support for spatial decisions, and
typically such information is insistently put into action, (2) a handheld device offers
different affordance to the client in contrast to a large sheet of paper and people do not
turn their devise, since hold it with one hand, (3) body posture during reading a mobile
device is according to the bird’s eye view of maps, and (4) mobile map user are not
necessarily experienced map readers. To consider these observations, Winter and Tomko
argue on the shift of a current position of the map reader to the bottom of a mobile map.
This argument is effective to support the spatial cognition of users. However we should
also discuss the mobile map design on fundamental phases.

At first, spatial attributes of spatial objects should be abstracted as simple as possible. The
dimension of geometry should be reduced to simplify the map displayed on personal
devices. Dimension could be limited to 2 to realize “the bird’s eye view”. And topology
rather than geometry should be emphasized, because the spatial relationships of features
are more fundamental than accurate position and deformation is often more effective to
show a real world. For example, when you are in the train and ask to the personal device
where your destination is, the information “next of the next station” is more
comprehensible than “10 km west along with the railroad”.

Visual variables to represent features should be limited in order to avoid complexity of
typography. Bertin (1982) develops practical approach for visualization and he defines
position (X, y), shape, size, color, value, pattern and orientation as visual variables in
order to classify the characteristics of a mark. There are many map services for
cell-phones using Internet in Japan as mentioned already. These services mainly apply
position, shape, color, and pattern, but not value and size to simplify the display. A range
of map symbols is almost the same as usual maps (more than 30). While color variation is
less than 10, curve patterns are limited to 5 (e.g. road, highway, Japan railway, other
railway), and surface patterns are less than 5 (e.g. building, station, park, and water).
Meanwhile, providers prepare maps with wide range of scales. The service providers
presume that users wish to narrow down the target where he/she wants to find from small
to large-scale maps. For example, cell-phone map service “Chizumaru-i” prepares maps
of the scale 1/3000 for the city center, 1/6500 for 884 principal cities, 1/21000 for flat
land, and smaller than 1/75000 for all parts of Japan.

Personalization
Personalization is a special issue for ubiquitous mapping. Maps should be personalized to

fit user’s preference, as long as ubiquitous maps are provided for an individual or a few
people using a handheld device. Personalization extends the capability of conventional
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map design as one-way messages from mapmakers to real-time visualization as answers
for user demands. The user is more or less a handicapped, because he/she has got a
trouble to solve. Otherwise he/she does not need to use a personal device as an assistant.
Thus, the word “handicapped” in this paper is defined as the person who needs spatial
information. For example, foreigners in Japan coming from other countries who does not
understand Japanese are handicapped, because they need language assistances. There are
many kinds of affections that the users own; visual sense, acoustic sense, traffic ability,
conversation ability, and so on. The personal device must represent ubiquitous maps to
assist handicapped users according to their affections. The first step of personalization is
the choice of the media (visual map, voice, document, etc.) in order to eliminate user’s
affection. The second step prioritizes the information by applying the user’s personal
preferences. For example, the map enhances symbols of Japanese restaurants, if the user
prefers to eat Japanese food.

LEGAL ISSUES

Ubiquitous map is personalized information, and technically, mapping processors can
store the users’ privacy. However, there is a possibility that the manager of a mapping
processor offers data including their privacy to third parties. To protect from such an
incident, the people relating the spatial data infrastructure should act with moral and legal
provisions should be established.

SUMMERY

This essay discusses a concept of ubiquitous mapping. It is defined as the function to
provide ubiquitous maps. Ubiquitous map is a real-time representation of spatial
information provided for users at anywhere and anytime to fulfill their requests. We need
to establish the Web service mechanism including personal devices, registries, mapping
processors, spatial databases and spatial data interchange standards. Data integration,
visualization and personalization are major issues to design ubiquitous maps and to assist
spatial thinking. Legal provisions are required to protect user privacy from the personal
information leak.
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Zusammenfassung
Eine Konzeption der ubiquitiren Kartierung

Heutzutage gibt es viele Initiativen, eine weltweit vernetzte Gesellschaft zu realisieren.
Uber ein weltweites Kommunikationsnetz wird Information bereitgestellt fir Klienten,
die personliche Gerate wie Mobiltelefone haben. Geordumliche Information ist eine
wichtige Komponente der derart verbreiteten Information, und ihre Bereitstellung wird
erwartet.

Dieser Artikel diskutiert eine Konzeption der ubiquitéren Kartierung als Dienstleistung
zur Versorgung mit Information. Danach illustriert der Autor einen Mechanismus for den
ubiquitdaren Kartenentwurf, wobei besonders die Integration, Visualisierung und
Personalisierung von Daten betrachtet werden.

Pe3rome

KoHuenmusi noBceMeCcTHOI0 KapTHupOoBaHUs

B name Bpemsi mpoBOJSTCS MHUIMATUBBI IO OXBaTy U BOBJICUCHHMIO OOLIECTBA B LIEJSAX
ero oObeJMHEHUs B paMKaX BCEeMUPHOM MHTepHeT-ceTu. K cepBHcy TaHHOH ceTH MOKHO
OTHECTH MpeNoCTaBieHUE HH(GOPMALUU KIUEHTaM-TI0Ib30BaTeNsIM, BIIAICIOLIIM
MOOWIbHBIMU TenepoHamu. IIpocTpaHcTBeHHass HH(poOpManus SBISETCS OTHOW U3
BOXHBIX COCTABJSIONIMX BBbIIIEHa3BaHHOM HWHQOpPMAIUMK, MpelHa3HAYeHON s
IIPAKTHUYECKOTO UCIIOJIb30BaHUS.

B crarbe nuckyTtupyercs KOHLENIUS MOBCEMECTHOTO KapTHPOBAHUS KaK CIIYKObI MO
00eCreYeHN0 MPOCTPAHCTBEHHOM MH(popManuu. ABTOp HWUIIOCTPUPYET MEXaHHU3M
KOHLEMIMMA  BBIIIEYKa3aHHOTO KapTUPOBaHMsA, 0CO0O paccMarpuBas IPH 3TOM

HWHTCErpaniiio, BU3yaAJIN3a1UI0 U IIEPCOHAIN3alIUI0 JaHHBIX.
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Abstract

The cartographic information (i.e., the universe of sign contents in map symbolism) can be analyzed into
conceptual elements (terms, units) and into sense relations which link the elements. Among the relations,
oppositions are of particular interest. Oppositions hold, e.g., between the terms ‘wheat', 'barley’, and 'maize"; they
differentiate between concepts which have a component in common (in the present case it is ‘grain’). Such units
are arranged in files, which correspond to the semantic fields of linguistics. The present study deals with
oppositions, files, and finally compound configurations in which files are often assembled. Seven oppositions
(more exactly: opposition types) are recognized. A file is structured by two or more oppositions; not all of them,
however, need be pertinent, i.e., important to the intended message. As for compound configurations, there are
two basic types: the matrix (in which files are coordinate) and the hierarchy (with super- and subordinate files).
At a given place, a single term or more than one term from a file may be realized; the latter situation is
characteristic of a special kind of matrix. It is not rare that a map author can shift between different ways of
segmenting, grouping, and structuring the same global information. By way of example, two manipulations of
this sort are demonstrated. Such alternative conceptualizations show that the information is not invariably given
but, within limits, actively shaped in map design. Accordingly, the semantic analysis of map symbolism (in
particular the study of the oppositional structure) is not only of theoretical interest but also gets applied in map
making. Finally, this article calls attention to the cognitive function of cartographic representation.

1. Problem and background
1.1. Problem

The cartographic information is the aggregate of the contents of map symbolism or "map
language”. It can be analyzed into a set of conceptual terms or units and a set of sense
relations which link the terms. Such an analysis may be done, first, for the sake of interest and
enlightenment. Second, it has applications: it helps to develop symbolizations which are
adequate to the intended map-use tasks, and it permits to explicate the reasoning processes
which are involved in map making and map use.

Collectively, the said sense relations make up the structure of the information (also called its
order or organization). This structure has several components, and they are intertwined. A
comprehensive analysis is a task for the future. The present contribution focuses on but one
(albeit conspicuous) component, i.e., the order by oppositions.

What are we talking about? Imagine a large-scale land-use map. Let it show that, on a given
field, wheat or barley or maize is grown. The content units ‘wheat', 'barley’, 'maize’ are both
alike and different; they have a common component (‘grain’) and stand in opposition relations,
or oppositions for short. (A definition will be given later.) These units (‘wheat' etc.) constitute
a structured set which | tentatively call a file. Its constituent terms themselves may also be
called "values™ (as will be done below), since they can be regarded as values of a variable.
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The present study aims to elucidate the oppositional structure of files and to describe the
fundamental configurations in which files are assembled. Such assembling is (largely) based
on relations which obtain between files (i.e., inter-file relations); where required, these
relations, too, will shortly be mentioned.

1.2. Background

At the outset, a number of basic points must be introduced; they concern background and
notation.

1. As is customary, an item of content (meaning, information) is marked by single quotation
marks, if it is cited in the running text. In the list of oppositions in ss. 3.1' and in the
numbered examples which follow later, the quotation marks are omitted for the sake of
simplicity.

2. The structural phenomena under study involve both kinds of information contained in
maps, i.e., the plan information (like location and plan shape) and the plan-free information
(like 'grain’, ‘wheat', etc.). For simplicity, | shall limit myself to the plan-free information.
Here phenomena of order are most readily noticed, because the plan-free information is
particularly susceptible to manipulation by the map maker.

3. Relations between content units may be spatial (like 'north of' and 'beside’) or non-spatial.
Oppositions and most inter-file relations are non-spatial, even if they obtain between spatial
units or traits.

4. This study concerns the analysis of topemes, that is, of the smallest self-contained sign
units in a map (see SCHLICHTMANN 2001). Assembled in topemes are minimal signs.
Their contents are the basic building blocks of the cartographic information. These building
blocks are linked by relations, and it is a subset of these relations which are of interest here.

5. Let a map contain ten entries meaning ‘castle’. Then there is one type ‘castle’, and it is
instantiated or realized by ten tokens. Now, terms in a file are types. In what follows we
usually are concerned with types, but in s. 5 their realizations will be considered as well.

6. The type-token distinction applies not only to units but also to relations. Where hereafter
relations (including oppositions) are referred to, it is types of relations which are at issue.

7. To keep the analysis clear, it is convenient to use a graphic representation (a descriptive
formalism in a wide, general sense), which complements the textual discussion. For this
purpose, various diagrammatic and tabular devices are available or can be developed. In what
follows I shall employ a simple diagrammatic notation, and I shall introduce it piecemeal as |
go along. For the sake of simplicity, it will be limited to basic aspects, but it could be
expanded and refined if necessary. A complete structural description of the information would
cover a greater range of characteristics and would, as a consequence, become rather intricate.

8. Finally a general point. This article develops ideas taken from linguistics. How linguistics
relates to semiotics in general and to cartosemiotics in particular need not concern us here.

L In cross-references, "s." stands for "section" and "'ss." for "subsection".
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Suffice it to note that certain linguistic analysis criteria can be applied to map symbolism and
that such application leads to better understanding.

2. Formal and notional structure, invariants, files, and oppositions

Imagine a simple dot map. To each place the same item of plan-free information is assigned,
e.g., '500 inhabitants’. This is an invariant item of information or an invariant for short
(BERTIN 1983, p. 16). In other cases, sets of terms are mapped which are alternants; they
alternate between places (in the simplest case at least). More generally (and again considering
the simplest case), these units can be intersubstituted in the same context; for example, ‘wheat'
and 'barley' can replace each other in the context ‘field’. Therefore they are members of a
substitution class. The organization described so far is formal, i.e., not directly related to the
meanings that are manipulated.

Further, there is a notional organization, i.e., an organization intrinsic to the contents involved,
and it is this organization which will be studied here. The content units which participate in it
are both alike and differentiated; i.e., they have a component in common and are distinguished
according to a specific aspect. They make up a commonality class (like the class of grain
concepts in the initial example). In linguistics such a class is called a (semantic) field. In
cartography, unfortunately, “field" has a different sense already;? therefore | shall instead
speak of a file (in the sense of a set of items which are lined up). The terms are organized by
sense relations (like 'different from' in the above example); these are the oppositions
mentioned above. Broadly speaking, they are exclusion relations (PRIETO 1964, p. 74). The
units which are organized by an opposition share a content component and constitute all or
part of an exhaustive set of alternatives (paraphrased after TITZMANN 1977, p. 120).

The two kinds of organization must be kept apart; still, they are closely related.
Notwithstanding a few exceptions, given concepts are members of a substitution class just
because they belong to a file, i.e., to a commonality class.

Here a general note on technical terms is in order. Linguistic semantics has a rich
terminology, which is not fully standardized. For example, "opposition" may be found in
applications which are narrower or wider than in the present study, and one or the other author
may not use the word at all. In this article, terminological problems have deliberately been left
aside, only a small number of "foreign" terms have been (or will be) used, and in some cases
neutral and unencumbered designations are employed, like "substitution class” and
"commonality class".

A few further terms must be introduced. The present study concerns the paradigmatic
structure (or paradigmatic order) of the information. Take again the items 'wheat', 'barley’,
'maize’. From both points of view, the formal and the notional one, one customarily says that
they entertain oppositions, that they stand in paradigmatic relations,® and that they make up a
paradigmatic set. For stylistic convenience, all these ways of speaking will be retained here,
but in all cases only the notional order of the information is at issue. Finally, we remember

2 By "field" one means a set of adjacent points along with values of a continuous variable assigned to them, e.g.,
values of elevation, temperature, or air pressure.
® This term is more general than that of opposition.
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that the content units in our example have a common component, i.e., 'grain’. This is the root
(or root meaning) of the paradigmatic set of content units.*

Now there arises a complication. If the concepts 'wheat', 'barley’, etc. and their root ‘grain’ are
taken together, this ensemble must be described as a hierarchy, i.e., a configuration with more
than one level (see further ss. 4.1). We usually deal with files only (which are single-level
configurations) without explicitly considering their roots. The reason is as follows. A root is
an invariant, and in map making, invariants are often not separately expressed. In such cases,
one may frequently simplify the analysis by disregarding them. In the present paper they have
been disregarded, and the reader should keep this simplification in mind.

3. Content oppositions
3.1. Overview

Linguists have identified many oppositions between content units.® In the study of map
symbolism one can afford to be less subtle. It appears sufficient to recognize seven
oppositions; these are listed below.

First, however, the formal presentation must be introduced. In the left-hand column of the list
one finds diagrammatic notations. The horizontal bars stand for files. The oppositions which
structure these files are identified by letter entries and, in some cases, by attachments to the
horizontal bars. The right-hand column contains the opposition labels (underlined), followed
by examples. Usually members of a file are listed, completely or in part, or else a set of terms
is replaced by a summary description like "(numerical values)” (as in example [4], s. 4 below).
The list of terms is optionally introduced by a covering description (conveying a superordinate
concept), which is followed by a colon. Where a root can be identified, it appears in the
covering description. For simplicity, content items cited outside the running text are not
included in the usual single quotation marks. Also, brace brackets (to indicate sets) are not
employed. Further details of notation will be explained where they are first used.

Assume now that several alternant concepts have an intuitive commonality (alikeness). On the
background of this commonality they may be differentiated by one or more of the following
opposition relations:

------- H Difference’
Grain: wheat, oats, barley, ...

----- >0 Precedence
Degree of road-cover quality: low, medium, high
Degree of earthquake severity (on the Richter scale): 1, 2, ...
<----- @) Succession (recognized only if matched with precedence)
Need to do road repairs: high, medium, low

* The term "root" has been taken from LOUNSBURY (1964, p. 1077). Linguists often speak of an archiseme.

> They are not expressed where abstract graphic means are used (as distinct from pictorial symbols, emblems,
or writing marks).

® For example LYONS 1977, vol. 1, pp. 270-290; WUNDERLICH 1979, pp. 248-254; CRUSE 1986,
pp. 197-264.

" In linguistics called incompatibility (e.g., LYONS 1977, vol. 1, p. 288) or heteronymy (WUNDERLICH 1979,
p. 251), therefore here the letter entry "H".
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----- > Qq Numerical distance
Noon temperature (in °C, to the nearest degree): ..., 21, 22, ...

----- >Qp Proportionality
Monthly precipitation (in mm, to the nearest mm): ..., 55, 56, ...

----- >Q Quantitative relation, unspecified
--|--- A Antonymy

Development: increase, decrease
Temperature (measured on the Celsius scale): negative, positive

——————— D Dichotomy®
Metal: iron, non-ferrous metal

Development: change, no change
Inhabitants: persons born locally, in-migrants

Difference is the basis of a qualitative differentiation or a differentiation by kind. Precedence
and succession underlie a differentiation by rank and are sometimes called order relations.’
Succession is recognized only if there is already a ranking by precedence (thus, in the above
list, 'need to do road repairs' must be seen on the background of 'degree of road-cover quality').
Numerical distance and proportionality are quantitative (or metrical) relations; they underlie
quantitative differentiations. Shifting from differentiation to files and terms, we also speak of
qualitative, ordered, and quantitative files, or of qualitative terms, etc. As for numerical
distance and proportionality, it is often not necessary to identify the specific relation; in such
cases one simply describes the file in question as a quantitative one without further
specification. A file of ranks or quantities is a series; in the diagrammatic notation it is
marked by an arrowhead attached to the horizontal bar. A crossbar indicates an antonymy.*°
Where all relevant cases are alternatively subsumed under exactly two types, the latter stand in
the relation of dichotomy. One of the two concepts may be the negation of the other (the first
two examples), otherwise both are positive (the third example).**

The first part of the above list calls to mind other ways of systematizing the differentiation of
paradigmatic sets, i.e., BERTIN's three levels of information organization (qualitative,
ordered, and quantitative, see BERTIN 1983, pp. 36-39) and the four basic measurement
levels recognized in measurement theory. Both order schemata are obviously incomplete.
Still, BERTIN's terminology is useful (thus it has been retained in the preceding paragraph).

Finally, before embarking on tasks of semantic analysis, one would have to consider several
additional points about the constitution of files, relating to both commonality and oppositional
differentiation. Since only an introduction is intended, these points will not be covered here.

3.2. The bundling of oppositions

Oppositions come in bundles. A paradigmatic set of content units is always organized by two
or more opposition types. Let two terms in a file be ranked, antonymous, etc., then they are

® This relation underlies dichotomous divisions, therefore the term. Linguists speak of complementarity (e.g.,
LYONS 1977, vol. 1, pp. 271f., 281), TITZMANN (1977, p. 122) of logical negation ("logische Negation").

% In this phrase, "order" has a narrower application than elsewhere in this article.

19 0n single and double crossbars see note 13 below in ss. 3.2.

1 To put it technically: in the first two examples, dichotomy is a privative opposition; in the third example, it is
an equipollent one. (Oppositions other than dichotomy are equipollent.)
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also inevitably different from each other. Further, one term can be opposed to all the others by
a dichotomy. Thus, given the qualitative set 'wheat', 'barley’, 'maize’, one can also distinguish
'wheat' from 'grain other than wheat'. Where two opposition types structure the same file, their
scopes may or may not be congruent. Simplifying, | shall speak of congruent and
non-congruent oppositions, respectively.

Where two oppositions hold consistently between the same two terms, these oppositions are
congruent. For example, terms in a quantitative set are also ranked, and terms in a series are
also different. In this context note an interesting case in which precedence and succession are
congruent: '‘December" both precedes and succeeds 'January’, and, as a consequence, the set of
months constitutes a circular series (as opposed to a linear one, e.g., that of numerical
precipitation values).

Now for non-congruent oppositions. Assume the responses to an opinion poll are mapped (at
the respondents’ residences). The responses are organized in the following file:

[1a] Respondent's residence™
<--|-]--> DAO"® Opinion: strongly disagree, disagree, indifferent, agree,
strongly agree

This file is a bipolar series.** Three oppositions are involved (therefore the three letters):
- 'indifferent’ is in dichotomy (D) with any of the other terms;
- 'agree' and 'disagree' are antonymous concepts (A), and so are 'strongly agree' and
'strongly disagree’; and
- 'agree’ and 'strongly agree’ are in a rank order (O), and so are 'disagree’ and 'strongly
disagree'.
The three oppositions do not hold consistently between the same two terms, hence they are
non-congruent.

Previously we have looked at simplex files, also called semantic axes (or axes for short).*®
Each of these is structured by congruent oppositions, and in each case only one of these is
indicated (for the reason see below). But the present example is a complex file, because it is
structured by non-congruent oppositions, and more than one opposition is noted.'® This
complex file can also be analyzed as a compound configuration of three axes:

[1b] Respondent's residence
-------- D Opinion by commitment: indifferent, committed
-|-- A - Committed opinion by sense: negative, positive
----- 0] - Committed opinion by degree: moderate, strong

12 Information is mapped for places or localities or, put differently, for objects which have locations in terrestrial
space. The first, underlined gloss in each numbered example indicates any of those places to which terms of
the relevant file(s) are assigned. A locality may be characterized in more or less detail; the most general
characterization is "place™ (as in example [2a], s. 4 below). All places to which terms from the same file are
assigned make up a universe (see further s. 4).

% The double crosshar indicates that the two sets of antonymous values are separated by a neutral one
('indifferent’). If there were no neutral term, a single crossbar would be used.

“In contrast, a set of precipitation values makes up a unipolar series.

> The designation "semantic axis" has been taken from GREIMAS (1983, pp. 20f.). In strict parlance,
certain terms are located on a (semantic) axis. But for brevity and with convenient licence, we shall also say
that the terms collectively make up an axis.

18 Further, in a structural analysis, each file is normally identified by an alphanumeric index. Such indices will be
introduced in s. 4; at this place they are omitted for the sake of simplicity.
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Such an analysis has its place in transcription planning, because each content opposition is
normally to be transcribed by a separate graphic variable.

A general point remains to be addressed. Where content oppositions are bundled, especially
congruent ones, usually not all of them are pertinent, i.e., important to the intended message.
Those which are not pertinent do not influence the transcription and usually need not be
identified in the analysis.'” The map maker decides whether a given relation shall be
pertinentized or left latent. So there are decisions concerning the selection and structuring of
the information, a point to be taken up again in s. 6.

3.3. Content structure and cartographic transcription

Knowledge of the oppositional content structure is important in map design. Oppositions
between content units - more exactly, between pertinent ones - tend to be reproduced by
corresponding oppositions which hold between the relevant expression traits. This principle of
homological transcription has been recognized in practice and theory for a long time. It
facilitates important map-reading operations (SCHLICHTMANN 1998, pp. 50f.; 2003, pp. 53,
57f.). It is the map maker's problem to find the right graphic means which are adequate to the
transcription task in hand. Sometimes, incidentally, fully adequate means are not available.

Cartographers also strive to clarify the internal order of files, as well as the combination of
files, by the arrangement of specimen entries in the legend. Where structural traits cannot be
adequately rendered in the map face, they often can still be made clear in the legend.

4. Multi-file configurations: hierarchy and matrix

Files often enter into compound configurations with invariant concepts and/or other files.
Such configurations are of two basic forms: hierarchy and matrix.'® As indicated earlier (s. 2),
invariants are not included in the analyses which follow. In these analyses, each file is

identified by an alphanumeric index, which facilitates referencing in the running text.

Now consider the following three examples:

[2a]" Place®
-------- H 1 Language by family: Algonkian, Iroquoian®
H 21 - Algonkian: Cree, Ojibway, ...
----H 22 - Iroquoian: Huron, Mohawk, ...

7 Accordingly the letter entries in the diagrammatic notations pertain to the pertinent oppositions, not to all
oppositions which may be present. Also, when a file is described as simplex or complex, only the pertinent
oppositions are considered.

'8 There are also non-basic or complex forms. One is exemplified in [1b]: a matrix embedded in a hierarchy.

19 Example [2b] follows in ss. 4.1.

2 On "place” see note 12 above.

2 Families of Aboriginal languages in eastern Canada.
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[3] Traffic artery®

-------- H 1 Traffic artery: road, railway line
- Road
H 21 Cover material: bitumen, gravel, earth
- Railway line
-> Q 22 Number of tracks: one, two
[4] Metal mine®
———————— H a Dominant product: gold, copper, iron, ...
-------- H b Extraction mode: underground mining, open-pit mining
Ore-dressing plant
------ > Q c Daily capacity in tons: (numerical values)

Each of the horizontal bars stands for a file, usually a simplex one. Terms in any one file are
types, and they are realized (instantiated) at places which together make up a universe. Two
such universes stand in certain relations, and these relations are modelled by the arrangement
of the bars in the diagrammatic descriptions. In cases like [4], two or more universes are
identical; accordingly bars of identical length are stacked up. In cases like [2a] and [3], one or
more universes are included in another one; also, two such included universes (indexed "21"
and "22") are in a relation of mutual exclusion.?* At any place, finally, the map maker selects
a single term from each file for realization.

So far we can only say that terms belonging to different component files are assembled at
places. Such an assemblage, now, comes about because these terms (i.e., types) are linked,
directly or indirectly, by sense relations (in many cases at least, although apparently not
always).

4.1. Hierarchy (tree)

Consider the examples [2a] and [3]. Files are assigned to levels, i.e., they are in super- and
subordination. Hence they form a branching hierarchy, shortly called a hierarchy or a tree.
The hierarchical structure is made clear by the numerical indices and by the indentations in the
glosses. The bars for the axes at level (2) are vertically offset; this is a mere graphic
convenience which makes them easier to annotate. Each term at level (2) occurs together with
only one term at the next higher level (1). If need be, one may indicate the many-to-one
correspondence between levels (2) and (1), e.g., this way:

[2b] Place
-------- H |1]1 1 Language by family: Algonkian, Irogquoian
H |m | 21 - Algonkian: Cree, Ojibway, ...
----H |m 22 - Iroquoian: Huron, Mohawk, ...

22 'Traffic artery' is entered twice: it is the general concept of the mapped object (place) and the root of axis (1).
Moreover, the terms subsumed under this root (‘road' and 'railway line") are more specialized concepts of the
mapped object, therefore the repetition and the underlining. For further clarifications see the text.

% Here information about two objects is presented: about the mine and about the ore-dressing plant within the
mine. Although each of these objects has a location in terrestrial space, it is only in the case of the mine that
this location is expressed (or is to be expressed) in the map by the metrical position of the locator
(SCHLICHTMANN 2001, pp. 49f.). Whether information about one or more objects is conveyed, that object
whose location is explicitly rendered is noted in the head line of the description.

# In addition to identity, inclusion, and exclusion, one occasionally encounters a fourth relation between
universes: they overlap. In this case one may have to analyze each universe separately.
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What sense relations, now, underlie such a correspondence??® Two cases have been presented.

Example [2a/2b] is a (qualitative) taxonomy: 'Cree’ includes 'Algonkian language'. That is, a
conceptual unit located on axis (1) is the root of the values found at the next lower level, so it
is included in these values.?® Example [3] is an attribution hierarchy (or modification
hierarchy): 'two tracks' modifies 'railway line'; generally speaking, subordinate concepts
modify superordinate ones. A taxonomy is based on inclusion, an attribution hierarchy on a
combinational relation (in a wide sense).

4.2. Matrix

Example [4] is a matrix. Its files are coordinate, i.e., not hierarchically ordered. For clarity,
the files of a matrix are identified by letters (not numbers), and indentation does not vary
between glosses. In the simplest case, any term from one set can occur with any term from
another set, i.e., there is a many-to-many correspondence. This is the default situation. There
are, however, several interesting cases in which correspondences are more restricted (see s. 6).

Now, again, one must ask: what links, if any, exist between files of a matrix? This is less easy
to say than for hierarchies, since there are several cases. | comment only on the most common
ones.”” Terms belonging to different files may be linked to the same superordinate concept (as
holds for files (a) and (b) in our example); if so, we may regard the files as dimensions of a
conceptual space. Or such terms are linked to two different superordinate concepts, which are
linked in their turn (as holds for (a) and (c)). But these concepts are invariants and do not
figure in the chosen simplified description, nor do the sense relations in which they are
involved. Further, one may find implications between matrix files, i.e., direct inter-file links.
These account for restricted correspondences.

5. Local selection of terms

We remember that terms in a file are types (see s. 1). They are selected in order to be realized
or instantiated as tokens. Such selection applies to mapped places; therefore I shortly speak of
the local selection (or, for stylistic variation, of the local realization) of terms.

If terms which belong to the same file alternate between places, no more than one term is
selected at any one place (e.g., one indicates that a parcel of land carries either wheat or
barley). This is the simplest case (referred to in s. 2). In other situations, however, it is more
than one concept which is realized at some places (more exactly: at one place at least).?® Here
is an example about the products of manufacturing industries (simplified after BERTIN 1983,
pp. 156f.):

% Correspondences define a formal structure, sense relations a notional one (on this distinction see s. 2). The
relevant sense relations could also be noted in the diagrams, but for simplicity they are here only mentioned in
the text.

% For the sake of perspective: in this study we are concerned with concepts which, in the logic of classes, are
called the intensions associated with expressions. Accordingly, the inclusion relation mentioned above holds
between intensions.

" Inter-file relations still await systematic study, at least where place universes are identical or overlap (see
note 23 above).

%8 More generally, alternant content units often replace each other in the same context (as stated in s. 2), but in
some cases they can occur together (or be cumulated) in the same contextual position. This situation is
familiar from natural language (example: "it will rain today and tomorrow").
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[5] Place
---m--- H a Industrial products: rubber articles, leather goods, ceramics,
cutlery, ...

The mark "m" (for "many") indicates that more than one term from this file may be selected
for local realization. More exactly, it tells us: "at some places more than one term is realized"
(where "some" means “at least one").?

Multiple local selection is found with both matrices and hierarchies, which is hardly
remarkable. More interesting is this point: it often gives rise to a special kind of matrix.
Consider these examples:

[6] Port
---m--- H a Commodity transshipped: grain, coal, timber, ...
-—-X---> Q b Annual amount (of commaodity) in thousands of tons:
(numerical values)
(7] Census division*

Set of farms®

---m--> 0O a Farm size by range, ranked: (ranks)

—-x-->Q% b Number (of farms) in size range: (numerical values)
[8] Riding

—-m-—- H a Election year: 1980, 1984%

---X---- H b Victorious party: Conservatives, Liberals, Socialists, ...

Each of these matrices contains files which are marked "m" or "x". For simplicity, let us speak
of m-files and x-files, respectively, and further of m-terms and x-terms. In the extreme case,
all m-terms are selected at all places, as in [7] and £8]. Further, for each realized term of the
m-file, exactly one term of the x-file is instantiated.* The choice of x-terms is influenced by
the selection of m-terms; therefore | tentatively call this configuration a double-choice matrix.

This sort of matrix has two variants, which | call the cases of combinedness and of time states.
In the combinedness case, different items of the same kind or rank occur (or are described to
occur) together at the same time (and, of course, at the same place), as holds for [6] and [7]. In
the time-states case, phenomena of the same kind are to be compared for different times (at the
same place), as in [8]. Further, if more than one term is locally selected, this may be a matter

 For another, interesting example see BECONYTE 2003, p. 9: at least one yeshiva followed two of the
intellectual orientations of Judaism (apparently at different times, as suggested by the legend gloss
"transition/takeover").

% Census divisions are areal units for which Canadian census data are reported.

*! The information listed below relates to several farms together, hence the set of farms is conceptually treated
like a single object. For background matters see the comment on example [4] in note 22.

% At a given place, a specific class (range) of farm sizes may have no member. That is, the set of terms in the
x-file includes '0' (zero). Where appropriate, this value will be mapped (usually by a bar of zero length in a
diagram symbol). As for the diagrammatic description, one might consider, however, rather to set up a
complex file ---x---> DQ, i.e., not only to indicate a quantitative series but also to oppose zero to the non-zero
values.

* The years here not primarily seen as arranged in a sequence but as time states in a comparison. Therefore the
year concepts are taken to be qualitative terms.

* The notation "x" is inspired by the multiplication mark. The relevant message: "expect as many tokens from
the x-file as there are realized terms from the m-file™.
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of conceptualization, as in [7] and [8], or of mere fact, as in [6]. This distinction should not be
overlooked, even though it is not reflected in the transcription.

Finally, again this question arises: what establishes the unity of a double-choice matrix?
Judging by observations currently available, relations of modification are prominent in tying
files together. In the combinedness case [6, 7], the numerical values modify the commaodity
concepts; generally: an x-term modifies the corresponding m-term. Where time states are
compared [8], the relation is reversed: the time position (m-term) modifies the concept of the
party (x-term).

6. Alternative modelling of the cartographic information

Before and during the mapping process, a map author may choose among different ways of
segmenting the global information into units, of grouping the units, and of organizing them by
relations. That is, there are alternative ways of conceptual modelling. They make up a
heterogeneous set of manipulations. | demonstrate two of them, i.e., variation in the depth of
taxonomies, and one-to-one matching with replacement.®

6.1. Variation in the depth of taxonomies
As for the first manipulation, one frequently finds that a set of terms is arranged in taxonomies

of greater or lesser depth. | present a rather simple example.*® Imagine that, in mapping crops,
three map makers classify them in the following three ways:

[9a] Parcel
-------- H 1 Crop: wheat, barley, sugar beets, turnips, apples, peaches
[9b] Parcel
-------- H 1 Crop: field crop, tree crop
H 21 - Field crop: wheat, barley, sugar beets, turnips
- H 22 - Tree crop: apples, peaches
[9c] Parcel
———————— H 1 Crop: field crop, tree crop
H 21 - Field crop: cereal, root crop
-- H 211 - Cereal: wheat, barley
-- H 212 - Root crop: sugar beets, turnips
- H 22 - Tree crop: apples, peaches

[9a] is a file; the concepts are differentiated at a single level.*” [9b] is a (qualitative) taxonomy

with two such levels. It is deeper than [9a], having one level more. [9c] has three such levels
and thus is still deeper. Two generalities emerge. First, in [9b], certain root meanings, i.e.,
field crop' and 'tree crop', have been made explicit, but in [9a] they have been left latent.

¥ A third manipulation which involves choices is many-to-one matching with replacement. It underlies the
definition of numerical ranges (or classes), which is exemplified below in [10a] and discussed in
SCHLICHTMANN 1998, pp. 47f.

% More complex examples and a more detailed discussion are found in SCHLICHTMANN 1989. Note,
however, that both conceptualization and terminology have meanwhile been revised.

%7 As noted earlier (s. 2), this file can be seen as a special form of taxonomy.
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Second, in [9b], an opposition, i.e., ‘field crop' vs. 'tree crop’, has been treated as pertinent, but
in [9a] it has been suppressed. A comparison of [9b] and [9c] yields analogous observations.
In all three cases the same roots and oppositions are "present” in the global information; what
is different is that they are either recognized or remain latent.®

Which of the three content models is the right one? All are "right”. Which one we choose
depends, in the first place, on the intended message which, in turn, may be shaped with a view
to the prospective audience (e.g., whether it is a general or a specialist one). Second, it also
depends on perceptual and technical constraints: the more levels a taxonomy has, the more
difficult it is to find a visually adequate graphic rendering (SCHLICHTMANN 2003, pp. 58f.).

The content models can be transformed into each other. Such a transformation involves the
manipulation of roots and of the oppositions between them. It affects the number and
arrangement of axes. It does not take from, or add to, the global information but restructures
it. Where it involves taxonomies, it does not change the set of lowest-order terms (‘wheat',
‘turnips’, etc.), but it highlights or suppresses intermediate ones (‘field crop’, 'cereal’, etc.).

6.2. One-to-one matching with replacement

The second problem of alternative conceptual modelling comes into view where the actual
transcription and the textual glosses in the legend have different underlying content models.

In a study on the urban ecology of Winnipeg, Canada, NICHOLSON and YEATES
established several principal components, computed the relevant standard scores for census
tracts, 3 grouped the scores into ranges, and mapped these ranges. The map for component 1
(labelled "upper and middle income Anglo-Saxon Protestants™) with its legend may serve as
an example (NICHOLSON and YEATES 1969, p. 169). According to the legend glosses
([10a], left-hand column), these ranges make up a bipolar series (with positive and negative

[10a] Scores according to Grey tones of the
the legend glosses™ specimen symbols

2to 3 6 (darkest)

1to 2 5

Oto 1 4

Oto-1 3

-1to -2 2

-21t0-3 1 (lightest)

[10b] Census tract

<--+--> AO |1 (ab)  Standard score (on component 1) by sense and range,
| ranked relative to neutral position: -2 to -3,
| ..,0to1,.."

------- >0 |1 c Standard score (on component 1) by range, ranked

relative to lowest value: (ranges)

% Such shifts between qualitative taxonomies of different depth are possible where the ultimate terms include
several common concepts of greater or lesser generality.

% Census tracts are districts within a city for which Canadian census data are reported.

“% The ranges should, of course, have been defined without overlap.

* This is a complex file. It could be analyzed into a matrix of simplex files.
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values); but the transcription, introduced by the specimen symbols in the legend ([10a], right-
hand column) presupposes a unipolar series. Both ways of structuring intuitively make sense.

What has happened here? Annotation and transcription are based on different content models
(files (ab) and (c) in [10b]). These have first been matched term-by-term (one-to-one
correspondence); afterwards (ab) has been replaced by model (c) (therefore the identifier "ab™
appears in brackets). The matching is ultimately based on a sense relation which can be
plausibly reconstructed or at least constructed.”” It is an equivalence between corresponding
terms. This equivalence does not hold between concepts as seen in isolation but between
concepts taken as elements of paradigmatic sets. In other words, it comes into play because
the concepts stand in oppositions. This is a new and important point.

Such one-to-one matching with subsequent replacement is surprisingly frequent in thematic
cartography. It is done for various reasons. In the present case the reason was probably a
matter of graphics: a unipolar series is easier to transcribe in black and white than a bipolar
one. The procedure is acceptable so long as the two content models can be reconciled, but it
obviously requires additional interpretation effort.

7. Summary and conclusions

Oppositions are one class of relations by which the cartographic information is structured.
They give rise to assemblages of concepts which have here been called files and are equivalent
to the semantic fields of linguistics. Intertwined with the oppositional structure of files is an
organization by implications, equivalences, and combinational relations which involve
different files and/or invariants. Of the various aspects according to which the cartographic
information is organized, the order by oppositions is, on the whole, most readily noticed,
because it often requires attention in map design. It is here where semantic analysis is
immediately applicable.

Since only a basic overview was intended, a good number of details were omitted: location
and other plan information was not considered, nor were some finer points relating to the
constitution and identification of files. Further, the analytical description of the examples was
usually kept at an elementary level.

Now we must summarize the major findings. (1) Seven opposition types have been identified.
(2) A file is always organized by two or more opposition types, the scopes of which may be
congruent (involving the same terms) or non-congruent. In the latter case, subfiles can be
identified. (3) Files often enter into compound configurations. The basic types are the matrix
and the (branching) hierarchy or tree. The latter has two subtypes: the attribution hierarchy
and the taxonomy. (4) Of the terms which make up a file of content units, one or more than
one may be realized at any one place. Where more than one term is instantiated, one often is
dealing with the double-choice matrix as a special compound configuration of files.
(5) Before or during map making, a map maker may shift between different ways of
segmenting, grouping, and organizing the same global information. By way of example, two
such manipulations have been demonstrated: (a) a set of concepts is arranged in taxonomies of
varying depth; (b) two sets of related terms are linked by a one-to-one correspondence, and

2 Whether or not this relation has been present in the map maker's mind is, in principle, irrelevant. The
important point, supported by experience, is this: in many cases a map user can convincingly establish
meanings of the symbols and set up a chain of reasoning. This suggests the presence of a powerful
equivalence relation, which the analyst can reconstruct.
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one set is replaced by the other. In the latter case, the shift between two content models is
reflected in the legend.

Alternative conceptualizations, like those discussed in s. 6, show that the cartographic
information is not invariably given but, within limits, actively shaped by the map author.
They call attention to the cognitive, knowledge-organizing function of cartographic
representation. Here one enters the wide field of research into human cognition. Several
disciplines contribute to this research; thus a recent reference work correctly recognizes
several cognitive sciences rather than one (WILSON and KEIL (eds.) 1999). Too many
cartographers, however, seem to be aware only of the relevant contributions of psychology and
of certain rather new areas of inquiry which have developed under the influence of automation
(observations in SCHLICHTMANN 1999, pp. 4f.). But one should remember two points:
firstly, the latter fields draw heavily on the older semiotic disciplines, i.e., disciplines which
study various sign-system types (among them linguistics); secondly, the older disciplines
provide us with their own access routes to understanding.
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Zusammenfassung. Uber die semantische Analyse der Kartensprache: Ordnung durch
Oppositionen

Die kartographische Information (d.h. die Gesamtheit der zur Kartensprache gehdrenden
Zeicheninhalte) 14Rt sich analysieren in konzeptuelle Elemente (Terme, Einheiten) und in Relationen,
die die Elemente verbinden. Unter den Relationen sind die Oppositionen von besonderem Interesse.
Oppositionen bestehen z.B. zwischen den Termen 'Weizen', 'Gerste', und 'Mais"; sie differenzieren
zwischen Konzepten, die eine gemeinsame Komponente haben (im vorliegenden Fall die Komponente
'Getreide"). Solche Einheiten sind in Riegen angeordnet, die den semantischen Feldern der Linguistik
entsprechen.  Dieser Artikel handelt von Oppositionen, von Riegen und von komplexen
Konfigurationen, in denen Riegen hdufig vereinigt sind.  Sieben Oppositionen (genauer:
Oppositionstypen) werden unterschieden. Eine Riege ist durch zwei oder mehr Oppositionen
strukturiert, die aber nicht alle pertinent, d.h. fur die intendierte Nachricht wichtig sein miissen. Unter
den komplexen Konfigurationen gibt es zwei Grundtypen: die Matrix (in der Riegen gleichgeordnet
sind) und die Hierarchie (mit Riegen in Uber- und Unterordnung). Von einer Riege kann an einem Ort
ein einziger Term oder mehr als ein Term realisiert sein; die letztere Situation ist charakteristisch fir
eine besondere Form der Matrix. Nicht selten kann ein Kartenautor zwischen verschiedenen
Gesichtspunkten wechseln, nach denen sich die globale Information segmentieren, gruppieren und
strukturieren laBt. Zwei Manipulationen dieser Art werden als Beispiele vorgefiihrt.  Solche
alternativen Konzeptualisierungen zeigen, daB die Information nicht unverandert gegeben ist, sondern
dal3 sie, innerhalb gewisser Grenzen, beim Kartenentwurf aktiv gestaltet wird. Die semantische
Analyse der Kartensprache (insbesondere die Untersuchung der oppositionellen Struktur) ist demnach
nicht nur von theoretischem Interesse, sondern findet auch ihre Anwendung beim Kartenentwurf.
Endlich macht dieser Artikel auf die kognitive Funktion der kartographischen Darstellung aufmerksam.

Pe3srome. O ceMaHTHYeCKOM aHaJM3e SI3bIKA KAPThI: YNIOPsA04eHHe ¢ TOMOLIbIO
NMPOTHBONOCTABJICHMIA

Kaprorpadudeckyro mHpopmanmio (T.e. COBOKYMHOCTh 3HAKOBOT'O COJEpPIKAHUS, MPHHAIIICKAIIETO
SI3BIKY KapThl) MOXKHO aHAJU3UPOBATH 10 KOHLENTYaJbHBIM 3JIEMEHTaM (TEpMBbl, €IUHMLBI) U IO
OTHOUICHHUSM, KOTOPBIMH 3TH 3JIEMEHTHI cBsi3aHbl. Oco00e MECTO Cpelld dTHX OTHOUICHHH 3aHUMAIOT
MIPOTUBOMNOCTaBNIEHUs. [IpOTHBONOCTABIEHNE MMEET MECTO, HaIp., MEKIY MOHATHAMM "MiieHuna',
"sumens", "KyKypy3a'"; 3TH MOHATHS Pa3INYaroTCa MO KOHIENTY, HO UMEIOT OO0mHui Kiacc (B JaHHOM
cllyyae - 3€pHOBBIC KYJbTYphl). Takue MOHATHA KaK HPaBHIIO, YHNOPSIOYEHBI U COOTBETCTBYIOT
CEMaHTUYECKUM IIOJISIM B JIMHI'BUCTHKE.

B nanHO# cTaThe peyb UIET O MPOTHUBONOCTABICHUAX, MEPEHraX U KOMIUIEKCHBIX KOH(QUTypalusx, B
KOTOpbIe OOBEMHEHBl IepeHrd. BpimensoTess ceMb BUAOB mnpoTuBornocTainenuid. lllepenra
CTPYKTYPHUPYETCS ABYMS HJIM HECKOJIBKMMH ITPOTUBONOCTABICHUSAMH; MAJIs1 HEKOTOPBIX M3 HUX HE BCE
COOOIIEHUS TPEAIONAratoT ObITh BaXXHBIMU. Cpeii  KOMILUIEKCHBIX KOH(QHUTYpalluii BELICISIFOTCS JiBa
OCHOBHBIX THIIA: MaTPHUIBI (KaK MpaBUiIo, OJHOTO MOPSAKA) W MepapXuM (C HIDKE U BBIIIE CTOSIIIMHE
niepeHraMu). B onpeneneHHol cuTyaluy oHa MIEPEHra MOXKET COCTOSTh M3 OJHOTO MIJIM HECKOIBKHX
TepM; TIOCIEAHSSI CUTyallusi XapakTepusyerca ocoboil (opmoit marpumpel. He peaxo aBTop KapThl
MO>KET MEHAT TOYKY 3PEHHUs NPU CErMEHTHPOBAaHWH, TPYNIIUPOBAHUU U CTPYKTYpPHPOBAHUU TaKOH
rnobansHON MHpOpMauu. MaHUIyIMpoBaHue Takod wH(OpMalMed MOKa3aHO Ha JIByX IpUMeEpax.
Takast anprepHaTHBHAS KOHLENTYyalW3alusl IOKAa3bIBaeT, YTO HH(OpMAIMi HE TOJBKO 3aJaeTcsl C
HU3MEHEHUSMHM, HO U OCOOCHHO B IpeliesiaX OIpPEESCHHbIX I'paHHUIl aKTHBHO (GopMHUpYeTCs IpU
co3manuy KapT. CeMaHTHUECKMIl aHanuM3 sA3bIKa KapThl (IpekIae BCEro, NPH HCCIEJOBaHUH
[IPOTOBOIIOCTABIEHHBIX CTPYKTYp) SIBJIE€TCS MHTEPECHBIM HE TOJIBKO C TEOPETUYECKOM CTOPOHBI, HO
HaxOJWT TakXe MPUMEHEHHE W NPHU CO3JaHUU KapT. B 3axiroueHun cTaThM JENaeTcsl aKkIeHT Ha
KOTHUTHBHBIE (YHKINH KapTOrpapuIecKuX H300pakeHHH.
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BBenenue

HaBuranuoHHbsie KapTel — oco0asi Tpymmna KapT, UCHOJb3yeMas JUIsi TPAKTHUECKUX LeJIeH U
coJiepkariasi OrpoOMHOE KOJHMYECTBO crenuduueckod uHdopmanuu. bombimas ee yactb
nepenaeTcs B BUAC HAAMUCEH, YCHIMBAs YATAEMOCTh OTACIBHBIX Ipa@UuecKux SJIEMEHTOB,
pacumpsisi UX XapaKTepHbIE YEPThI WU BBICTYIIAs B PO YCIOBHBIX 3HAKOB.

B nmanHoO#M cTaThe paccMaTpUBAIOTCA HAANMMCUA HABUTAIMOHHBIX KapT, UX TPYyNIOBOE
COOTHOIIIEHHE IO [BETy, pa3Mmepy, TIpadUyecKuM TMPU3HAKAM, COBMEIIECHUIO C
reoMeTpuyecKkumMu  (opmamu JUIL  OTHEJIbHBIX Kareropud Hagnuced. [lo maHHBIM
CPABHUTEIBHOIO aHAJIN3a, JEJAI0TCS BBIBOJBI O BIUSHUM KOJIMYECTBEHHBIX M KAYECTBEHHBIX
ACIIEKTOB HAJMKUCEN HA YUTAEMOCTh U HAIJISIAHOCTh KapT.

Ha3znauyeHune HABUTAlIMOHHBIX KapT

HaBuranuoHHbIE KapThl, 3T0 0a30Bas 4acTh CICHHAILHBIX KapT, KapTOCXEeM M ILIAHOB, a
TaK)Ke CHEIHAlbHBIX 0aHKOB MaMSTH, MO KOTOPHIM IUIAHUPYETCS M OCYIIECTBISIETCS BOXKJIE-
HUE CYJIOB U caMoJieTOB. HaBuUTanmmoHHBIE KapThl 00JIaMar0T OOJBIION CHEIH(PHUIHOCTHIO

Ta6 1. OcHOBHBIE pa3IUYUsl HABUTALUOHHBIX U TOMOrpaUIECKUX KapT

HaBuraumoHnsie KapThbl
HapuranuoHHble KapThl SBISIOTCS pabOuyuMU
nokyMeHTaMu. OHM UCIIONIBb3YIOTCS IS
MIPOKJIAJIKU U OTCIIEKUBAaHUS Kypca B
3aBUCHMOCTH OT YCJIIOBHH, [IOKa3aHHBIX HA
KapTe (MpensTCTBUS, IPO3PauHOCTh BOJIBI,
AQHOMAaJIMM, METEOYCIIOBHSI, TOUKA CMEHBI
Kypca, IyHKTbI 0053aT€IbHOTO MPOHECEHN).
HasuranuonHsle, 0COOEHHO MOPCKHE HaBH-
ralMOHHBIEC KapThl, IIEPEIAIOT YHUKAJIbHBIE
napaMeTpsl 00bEKTOB, HAIIPUMEP OYEHb TOY-
HOE U JIETaJIbHOE IIpe/ICTaBIeHNEe OeperoBoi
JIMHUU, BKJIIOYasl IEUCTBUE NPUIMBHOU
BOJIHBI.

Ha HaBUraniMoOHHBIX KapTax IIPeICTaBICEHHA
JeTaiabHas HHGOopMalus IpoLecCoB U sBJIe-
HU BU3yaJIbHO HEBUJMMBIX, HO KOTOpas
ABJIIETCS. KPUTHUUECKOM /17151 6€301MacHoi 1
ONTUMAaIbHON HaBUTALUHU.

HaBuranuoHHBIM KapTaM XapaKkTepHO ObIC-
Tpoe U3MEeHeHue KapTorpadupyeMbix 00bek-
TOB U, KaK CJIEJICTBHE - cTapeHue. Hekoropsie
apeasibl MOTYT OOHOBJISITHCS KaX/IbI€ MOJIT0/1a.

Tonmorpaguyeckne KapThl
Tomnorpaduyeckas KapTa — 3TO CTATUYECKUI
JIOKYMEHT, UCTIOJIb3yEeMbIN ISl IPUBSI3KU
00BEKTOB K MECTHOCTH U HUKOUM 00pa3oM
JUISl IPOKJIAJIKK Kypca. Bo3MoxkHO oTcre-
JKUBATh MPETUMUHAPHBIN KypC, HO s
JambHENIIe paboThl HE XBAaTAET CHEIHANb-
HBIX [TapaMETPOB M XapaKTEPUCTHUK.

Ha Tomorpaduyeckoii kapTe, Moa4epKUBai0-
uieit popmel penbeda, Oeperosast TUHUS
MIPUMEPHO pa3TPaHUIMBAETCS IO CpeIHE-
r0JIOBOMY YPOBHIO MOPSI, YMEHbIIIast
JIeTalbHOCTb KapTHhl.

Ha Tomorpaguiecknx kapTax He MOKa3bl-
BalOTCS BU3YyaJIbHO HE BUAMMBIE YCIOBHS
(GYHKIIMOHUPOBAHMSI T€X UITU UHBIX
00BEKTOB.

DneMeHTHI Tonorpadudeckux KapT
XapaKTEePU3YIOTCS OOJIBIIIEH CTaOUITLHOCTHIO
¥ MOTYT HE OOHOBIIATHCS TOJAMH.
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HCIIOJBb3YEMBIX YCIOBHBIX 3HAKOB U XapaKTEPU3YIOIIUX UX HAJIMUCEH, MPUYEM, B OTIUYUE OT
Tornorpauueckux Kapt, rje npeodiasaloT U3MEHEHHs HE KOJWYECTBEHHOTO MOpsaKa, 3/1eCh
MIPOUCXOUT KAYECTBEHHBIN CIIBUT B UCTIOJIH30BAaHHUY Haanuced u abopuBearypbl. OCHOBHOM
KIIIOY 3THX PA3IMYUil MOXHO OOHapyXUTh B TEXHUYECKOM HA3HAUYEHUU HABUTALMOHHBIX
Kapr.

Jns ananu3za Hagnuceld OBUIM HCIIOJNB30BAaHBl HECKOJIBKO HABUTAIIMOHHBIX KaprT,
OXBATBIBAIOIIUX TEPPUTOPHIO JIUTBEI:

e Mopckas HaBurannoHnas kapta “Ot maska Ilame no I'mansckoro 3amuBa/ "Nuo Papés
svyturio iki Gdansko jlankos". MacmTa6 1:200 000, HOMEHKIATypHBIA HHIEKC -
82001, 1996 .

e AbdpoHaBUTAlMOHHAs Kapta mnojeroB mo npubopam (IFR) - “Mapmpythas kapra
BepxHux sienonos”, E (Hi)-13, 1999 r.

e AbspoHaBHTalMOHHAs KapTa Bu3yanbHbIX 10JeTOB (VFR) — “Kapra 06mmmx omnepamuii”
M 1:250 000, AIR cepun, NN 35-1, 2001 .

o Tonoepsguueckas kapma “‘Bunxasuwxuc 45-49/30-34"M 1:50 000, 2003 e.

Kak mMoxHO 3ameTuTh, OBUIM OTOOpaHBI OJJHA MOpPCKas HABUTAIMOHHAS KapTa U JBE
a’pOHABUTALMOHHBIE KapThl. Eciu KolM4ecTBO M cojep)kaHue HaAlUCEed pa3HbIX TpyHn
MOPCKHMX HaBUTallMOHHBIX KapT moxoxe, To IFR u VFR kapTel B 3TOM OTHOILIEHUU CUIIBHO
pasnuyarorca. Pasnuuue B comep)KaHUM KapT OOBSCHSAETCS Pa3IUYHBIM TEXHUYECKUM
Ha3HAYEHUHU.

Busyanbnsie noners! 1o VFR kapTam BO3MOKHBI:

1. Tonbko mpu ONpeseIeHHbIX METEOPOIOTNYECKUX YCIOBUSIX.

2. B cBernoe Bpems cyrok - (30 mmH. 10 3axoma comHna u 30 MuH. mocie
BOCXO0/1a).

3. TonbKko B HU)KHEM BO3JIYITHOM IPOCTPAHCTBE.

4. Tlpu ckopoctu — He 6onbie 250 y310B.

Tonorpaduyeckass 0CHOBa a’pOHABUTAIMOHHON KapThl Bu3yaibHbIX mosieToB (VFR)
COJIEP’KUT AJIEMEHTHI pelibeda C BU3yalbHO BUIMMBIMU KOHTPOJIBHBIMU 3JIEMEHTaMU: J1I0pOTH,
KaHajbl, pEKH, C UX Ha3BaHUSIMU U TJIABHBIMM Xapakrepuctukamu. KonnyectBo
a’pOHABUTALIMOHHON MH(pOPMAaLUH (BU3YyaJIbHBIE U PaJIMOHABUTAIIMOHHbBIE MAsKH, a3POMOPTHI,
KOHTPOJIMPYEMOE BO3YIIHOE MPOCTPAHCTBO, PaOHBI M HX JETAJIbHBIE XapaKTEPUCTUKU)
3aBUCHUT OT MacIiTaba KapThl.

Puc 1. ®parmeHT a3poHABUTAIMOHHOM KapThl BU3yanbHBIX 1oJieToB (VFR)
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ITonerst o IFR xapraM BO3MOKHBI:

1. He TosbKO npH ONpeaeaeHHbIX METEOPOIOTHYECKUX YCIOBHSX.

2. B mo6oe BpeMs CyTOK.

3. Toabko B BEpXHEM BO3IYLIHOM IIPOCTPAHCTBE.
AbspoHaBuranonnele  nosietHele  kKapTthl  (IFR)  uMmeoT O4eHb  cXeMaTMUYecKylo
TONOrpauUECcKyt0 OCHOBY, /Ul KOTOPOH XapaKTepHO OTCYTCTBUE JHOObIX Hagnuced. Ho atu
KapThl MOXHO OTHECTH K CIJIOXKHO YHUTaeMbIM KapTaM, M3-3a OIPOMHOIO KOJUYECTBa
CHELMAIbHBIX HAJIMCEH, XapaKTepU3YIOIIUX BO3IYLIHbIE TPACChl — Ha3BaHHUE, YacTOTa, KOJ,
KOOPJIHMHATBI MAsKOB, BHICOTHI, XapaKTEPUCTUKHU PAHOHOB a9POTIOPTOB.
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Puc.2 ®parmeHT a’dpoHABUTAIIMOHHOW KapThl MOJIETOB 110 npudopam (IFR)

KﬂaCCI/I(l)HKaIII/IH HaJAnuceil HA HABUTAIMOHHBIX KapTax

bbuta pacumrana wucioBas MmMpH(TOBAasS HArpy3Ka HABUTAIMOHHBIX KapT — YHCIO
Hajmiceil Ha 1 M’ KapThl, ¥ CpaBHEHa C aHAJIOTUYHBIM TMapaMeTpPoOM TOIorpapuvecKon
KapThl. SIBHBIM JIUJIEPOM TIO 3TOMY TOKa3aTelto siBisieTcs: adponasuramnuonnas (IFR) kapra —
116 nagmuceil, B To BpeMsi kak a’poHaBuranuoHHas (VFR) u Mopckas HaBUTallMOHHAs
KapTel uMetoT 69 u 62. Lllpudrosas Harpyska Tonorpadgudeckux kapt — 39.

Bce ucnonb3yemble Ha HAaBUTAIMOHHBIX KapTax HAAMHCH ObUIM pa3/ielIeHHbI HA TPHU

00JIbIIIKE TPYTIIBL:

1 — Pa3HooOpa3Hble TOMOHHMMBI W Treorpaguueckue TEPMUHBI — COOCTBEHHBIE
HAaUMEHOBAHMSI TOCYIapPCTB, TIOPTOB, TOPOIOB, a3POIIOPTOB, & TAKKE IMOHATHS WIIH
ux ab0puBHAaTypa, CBI3aHHbIE ¢ COOCTBEHHBIMH Ha3BaHHUSIMHU.

2 — TlosicHUTETbHBIE HAJITUCHU, KOTOPHIC BKITFOYAOT:

2.1 — KauecTBeHHbIe XapakTepUCTHKH. K HUM OTHOCSTCS OOBSICHEHUS HEMOHSATHBIX
3HaKOB, TUIIOB PaiOHOB, XapakTepucTuk 00bekToB. (Hamp.: “EP(D)-54").

2.2 - KonnuecTBEHHBIE XapaKTEPUCTUKH.

2.3 — ITosicHEHUS K 3HAKaM ABVKCHUS

2.4 — Tlpenynpexaenusi, mosicieHusi. OHM UHOOPMHUPYIOT O HOBBIX MPEMATCTBUSAX ,
peKUMax, U3MEHEHUSAX B JIEHCTBHM HABUTAIIMOHHOTO oOopymoBanus. (Harmp.:
“riayOuHa MOCTOSIHHO U3MEHsIeTCs”).

2.5 — OuudpoBka KapTorpapuueckon CeTKH

3 — OdopmuTenbckue 3apaMOYHbIe HAITUCH.
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Puc. 3 mokaspiBaeT MpOIEHTHOE COOTHOIIEHUE ABYX TPYII HAAMHCEH — TOMOHUMOB,
reorpadiYeCKUX TEPMHHOB W BCEX MOATPYIT MOSICHUTENBHBIX HAANMUCEH K MX OO0IeMy
KoiudecTBy. Kak BHIHO, Ha HABUTAIIMOHHBIX KapTaxX (B OTJIWYHH OT TOMOTPAPUUCCKHX)
OCHOBHOM MUK PUXOAUTCS HA KOJIMYECTBEHHBIC MOSICHUTEIbHBIC HAAMUCH (OOJIBITYIO TPYIITY
COCTaBJISIOT OTMETKU TIYOMH M BBICOT), a B Cllydae C OCOOCHHO CIICIIMATU3UPOBAHHBIMHU
asponaBuraninoHHbiMU (IFR) kapramm — Ha TOSICHEHHS K 3HAaKaM JBMIKEHHUS, TaK KaK ITH
KapThl MPEAHO3HAYEHHBI OKA3bIBATh BO3AYIIHBIC MAPIIPYTHL. TakKe HABUTAIIMOHHBIC KAPThI
00J1a71al0T MEHBIIIMM YHCJIOM TOMOHHUMOB W TeorpaduyecKUX TEPMHUHOB, 32 HCKIIOUYECHHUEM
a’ponaBuraunoHuslx (VFR) kapT, Ha KOTOpPBIX OCHOBHasi Harpy3ka TOIOHMMOB JIEKUT B
chepe Ha3BaHUI HACEIICHHBIX ITYHKTOB — IJIABHBIX a9POHABUTAIIMOHHBIX OPUEHTHPOB.

Tperbss Tpymma - OQOPMUTEIBCKHE 3apaMOYHBIC HAAMUCA B OTOM CTaThe HE

AHAJIM3UPOBAJIUCD.
Y O ToNOHUMMEI 1
- reopadpurdeckre
60 TEPMMHDI
B Ka4ecTeeHHbIe
50 XapaKTe pPHMCTHKM
40 O KonuuecTeeHHbIE
XapaKTe pUCTHKM
30 OMoACHEHWA K 3HAKaM
A EAKEHM A
20 4 I
EMpeaynpexjeHna,
10 NoACHEHMA
0 - - _I : IZlI —I_[l OOuidpoeka
Kap Tompadiy9ecKoi ce Tk
Moperxe Tomorpad. IFR VYFR

%
70
A
60 / \ —¢— HaBWrauyMoHHble
50 KapTel
\ —a— Tonorpadud eckue

40 T KapTEl
a0 E /s ‘-,‘\ \ A3POHEB MraLUMOHHE!

v // \,\"‘. e(lFR) kapTsl
20 T R A3

. \ POHAB UraUMOHHBI
10 +— - e (VFR) kapTl

0 Y r k-%\:-. M—.‘_
1 21 22 23 24 25

Puc.3 KonndecTBeHHOE OTHONIEHHE Pa3HBIX KJIACCOB HAIKUCEN HA OTAEIBHBIX KapTax
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Puc. 4. ®parmeHT MOpCKOW HaBUTALIMOHHOM KapT
IIparmaruyeckue acneKThl HAANMKUCEH HABUTAIMOHHBIX KapT

OrpoMHasi yacTh HaJNUCEH HAa HABUIAllMOHHBIX KapTax BBHIMOIHSET /Be (QYHKLUMU: IeperaeT
JOTIOJTHUTEIBHBIE TTapaMeTphl KapTorpagupyeMbeix o0BEKTOB (Hamp.: Hagnuch IS0 4s 16M
OKOJIO YCJIOBHOT'O 3HaKa Masika IepeslaeT ero rnapaMmerpsl — u3o¢hasHelii, nepuos 4c, BUJIEH ¢
paccrostHus B 16 Mopckux Muib, Hanmuch UR243 okono nMHEHHOro 3HaKa MapuipyTa
nepefaeT ero XapakTepUCTHKM — 243 MapupyT BEpXHEro BO3/YIIHOIO IPOCTPAaHCTBA
NpeJHa3sHAUYCHHBIH [UIS PETrHOHAIBHOW CETH) M BBICTYNAET B POJIM YCJIOBHOTO 3HAKa,
nepeaaBas KaueCTBEHHbIE M KOJMUYECTBEHHBIE XapaKTEPUCTHKU OOBEKTOB (Hamp.: sSm S -
menkuii mecok; MAA Fl 331 - makcuMasbHas paspelleHHas BbICOTA IMOJIETa, Ha KOTOPOW
pasperiaercs JeTaTh o AaHHOU Tpacce — 331 gyT).

Hepapxudeckne WM KadeCTBEHHBIC PAa3IM4Msl HAANUCEH OTOOPa)KArOTCS I[BETOM,
pa3MepoM M rpapuuecKuMH IpU3HaKky mpudra (HaKJIOH, UpUHA OYKB, HATUYHE MOACEYEK),
MOMEIIEHUEM HAJIMMKUCH B TIPOCTYIO reoMeTprieckyro Gpopmy (pamky). B Tabmune 2 moka3ana
IpYyINIOBas COBMECTMMOCTb HaJNHMCEHd HABUTALMOHHBIX KapT B 3aBUCUMOCTH OT UX
MPUHAICKHOCTH K TOM WU APYrOil TpyIIie.

1 — TononuMmsl u reorpaguyeckue TepMuHbl | | — OMHAKOBBIH LIBET

2 — [losicHUTENIbHBIE HA/ITUCH: Il — OnunakoBeIi pazMep mpudTa

2.1 — KauecTBeHHBIE XapaKTEPUCTUKH Il — OnunakoBble rpaduyueckue MPU3HAKU
2.2 - KonnuecTBeHHbIE XapaKTePUCTUKH mpudTa: HAKIOH, MIMPUHA OYKB, HalIU4yue
2.3 — ITossicHEHNS K 3HAKaM JBIYKEHUS MOJICEUEK

2.4 — TlpenynpexxaeHus, MOsSCHEHUS IV — Ilomemenue Haanmucu B MPOCTYIO
2.5 — OuundpoBka KapTorpa@uuecKoil CETKH | TEOMETPUIECKYIO POpMY
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L[Ber Haamuceil Hambonee >(PPEKTUBHO HCIONB3YETCs Ha adpoHaBUraumoHHBIX |FR
KapTax, auddepeHuupys pasHble HaINUCH M HOATpyHNbl oxHOW karteropuu. Hamp.: LF
(HM3KOYaCTOTHBIE) MAapLIPYThl IIOKA3bIBAIOTCS 3€JIEHHBIM I[BETOM; BCE KaueCTBEHHBIE
napameTpsl — KpacHbIM. Ha Ipyrux HaBUTallMOHHBIX KapTaxX pa3HbIM LIBETOM DPa3JENsioT
reorpaguuecKkue HaAMUCH OT HABUTALMOHHBIX, YacTO HE MPHHMMAas BO BHHUMAaHHE HX
HOJATrpYIIbl (HAamp.: TMIPOHUMBI U HACEJICHHbIE IYHKTbl — YEpHBIH 1[BET, HABUIallUOHHBIE
paiioHBI, IPEAYIPEKACHUS - (PUOJICTOBBIN).

Pazmepom Hanmucu oroOpakaeTcsi ee OTHOCHUTENbHOE 3HaueHue. Haamucu mMopckux
HAaBUIALIMOHHBIX KapT U a’poHaBUranMOHHbIX moseTHBIX KapT (VFR) o6nanator
3aBHCUMOCTBIO OT UX 3HAUEHMs WJIM KOHKPETHOH BenuuyuHbI. Pa3zHble kaTeropuu HaJamucen
a’pOHABUTALMOHHBIX MapmpyTHHIX KapT (IFR) B GonbIIMHCTBE MMEIOT OJMHAKOBBINA pazMep.
KonnyecTBeHHBIE XapaKTEpUCTHKM Ha 3TUX KapTax 4acTO IMOKa3bIBAIOTCS HE C MOMOILBIO
pasMepa HaImUCH, a B BHUJAE OJMWHAKOBBIX TIpadUUecKUX TMPHU3HAKOB MPUDTOB HWIH
MIOMEIICHNUEM HAJIIIICH B PAMKY.

L[BeT u pa3mep OKa3bIBAIOT OIPOMHOE BJIMSHUE Ha YMTAEMOCTh KapThl — OBICTpOTA U
JETKOCTh BocIpusTUs wwpudra B mporecce uTeHus kKaprtel. [lo 3TuM mpusHakam, JIerko
YUTAEMBIMH  SIBJISIIOTCA ~ adpOHaBUTAlMOHHBbIE moJieTHble kaptel (VFR) u  mopckue
HaBUTALMOHHbIE KapTHl.

Huddepenumanus Hagnuceir mo rpaguuecKuM npu3HakaMm mpudra (HakjIoH, MUPHUHA
OyKB, HaJlM4Me IOJICEYEK) MCIIOJIB3YyeTCs Ha BCEX HABMTallMOHHBIX KapTax, MOJYEpKUBas
IPYNIOBYI0 COBMECTUMOCTh HAJIIIUCEH.

[Tomenienne HaMUCH B MPOCTYIO FeOMETPUUECKYI0 (hopMy (paMKy) i Gojiee JIerKoro
YTEHUs] KApThl M YCUJIEHUS 3HAUYEHHUS OTHENbHBIX HAANUCEH, XapaKTEpHO TOJBKO s
TOIMOHMMOB, KOJMYECTBEHHbIX XapaKTepUCTUK M MOSCHEHUH K 3HAKaM JIBUXKEHHUs
a’poHaBUraunoHHbIX IFR kapr.

I'papuueckue mnpuszHaku wipudTa OKA3bIBAIOT BIMSHUE HA €ro KOMIIAKTHOCTb.
HawuGonpiield KOMITAKTHOCTBIO 00JIaIaf0T adpOHABUTAIIMOHHBIE MapuipyTHbie KapThl (IFR),
KOTOpBIE COIEPKAT 3HAYUTEIBHOE YUCIIO HAANINCEN HA EUHUILY TUIOIIAIH.

BriBoabI

HaBuranuonHbele KapTbl 3HAQUUTENBHO PA3IUYAIOTCS B TEXHUYECKOM HA3HAUYEHUU OT
tonorpaguueckux. OHU XapakTepu3upyrTcss Oosiee TOYHOM HH(poOpMalMen, ObICTPHIM
CTap€HUEM M TPEACTABIECHUEM JIONOJHUTENIbHON aTpuOyTHOM uWHQOpMauuu B BUJE
Hajanuceil. Yucnosas mpudroBast Harpy3Ka HaBUTallMOHHBIX KapT B CPEJTHEM B JIBa - TPU pasa
00JIbIlIE YEM Y TONOTpaPUUECKHX.

Ha HaBUranuoHHbIX Kaprax Mpeo0safialoT He TOJBKO H3MEHEHHs KOJIMYECTBEHHOTO
MOpSAJKAa, HO W TMPOUCXOAUT KAYECTBEHHBIH CABUT B HCIOJB30BAaHHUU Pa3HBIX TIPyHI
Haanuceil. Ha »aTux xaprax 0oJjblie BCEro MpeiCTaBlI€HO KOJIMYECTBEHHBIX MOSCHUTEIbHBIX
HaJMNUCeH, a B cilydyae CO CIEeUUaIN3UpOBaHHBIMU a’poHaBuraunoHHsiMu (IFR) kapramm —
MOSICHEHUH K 3HaKaM JIBH)KEHUS.

Haubonee cinoxHO unTaeMbIMU SIBISIOTCS Haanucu aspoHaBuranuonHbeix (IFR) kapr,
HIPUQPTHI KOTOPBIX SABJIAIOTCS TaKkKe HanOoJee KOMIaKTHBIMH.

AbspoHaBuranionnsle  MmapuipytHsle  kaptel  (IFR)  sBnstorcs  namboinee
CMEeLUANIN3UPOBAHHBIMYU, A adpOHAaBUrallMoHHbIE MosieTHble KapThl (VFR) mo kauecTBeHHOU
CTOpOHE HajAmnucel Haubosee OJIM3KU K TOorpaduyecKum.
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Zusammenfassung
Besonderheiten der Anwendung von Beschriftungen auf Navigationskarten

Es wurden qualitative und quantitative Aspekte der Beschriftungen von See- und
Luftfahrtkarten sowie ihr Einfluss fir das Kartenlesen und die Anschaulichkeit der
Darstellung analysiert. Diese Karten beinhalten spezifische Informationen in Beschriftungen,
die multifunktional sind. Die Beschriftungen kann man in zwei Gruppen gliedern:
Beschriftungen im Kartenfeld und auferhalo vom Kartenfeld (Kartenrahmen). Eine
topographische Karte, eine Seekarte und zwei Luftnavigationskarten wurden hinsichtlich ihrer
Beschriftung vergleichen. Die Vergleichsergebnisse sind in tabellarischer Form
zusammengefasst und dargestellt.

Summary

Characteristics of the application of lettering in navigation charts

Qualitative and quantitative aspects of lettering in nautical and aeronautical charts were
analyzed. Further, the role of these aspects in chart reading and their influence on the visual
effectiveness of the representation were studied. Navigation charts convey specific kinds of
information through their lettering entries, which are multifunctional. The items of lettering
can be divided into two groups: those which are in the map face and those which are external
to the map face. A topographic map, a nautical chart and two aeronautical charts were
compared with respect to their lettering, and the results of the comparison are summarized in
tabular form.
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Internationales Korrespondenz-Seminar 7/2004

Hcnoan3oBanue CMCIIAHHBIX, JJOKAJbHO-AJAIITUBHbIX CILUIAHOB 151
CTAaTUCTHYECCKOI'O aHAJIN3a pe.ﬂbe(ba

Ouabra Baabaep
(Uuctutyt kaprorpadun, TY JIpesnen)

1 MaremaTndeckasi MOJeJIb: KpaTKoe BBeIeHHE

Hudposas Monmens penbeda MoeT ObITh 3aJlaHAa HE TOJBKO HA YHOPSAJOUYEHHOU ceTke
pasmepoB (M, N) kak yka3aHo B (1), HO U B BHJIE€ MacCHBa HEYIMOPSIOYCHHBIX OTIACIbHBIX
u3MepeHuii. B paMkax omuchIBaeMOro MOJICIHPOBAaHUS B OOOMX Clydasx MPOBOJIUTCS
MepBUYHAs MHTEPIOJAIMS JaHHBIX HAa HOBYIO ceTKy crneruainbHoro pasmepa (N, N) mo
nepecuety (2). IlonpoGHoe omucaHue pa3TUYHBIX BHIOB NEPBUYHON MHTEPHOJSAIMH ObLIO
npuseneHo B (Waelder and Buchroithner 2003).

(X,Y,2):
X1 X2 .. Xp Y1 Yy N

£= X1 X2 ... Xp ,!z Y2 Yo ... Y2 , (1)
z(x1,y1)  z(x2,y1) - z(Xp. Y1)

S _ 2(x1,y2) 2(x2,y2) . Z(Xp,Y2)
Z(x1,Ym) z(x2,¥m) - Z(Xn,Ym)

N=2X+1: k=logy{min(nm). (2)

be3 orpannyenuii oOIIHOCTH U B LENAX YHOpoIIeHUs (GopMys JanbHEHIeH anpoKcuManuu
MIOJIO’KUM, YTO KOOPJMHATHI HA HOBOM CETKe JIeKaT B €AMHUYHOM HHTepBaie, cp. (3).

xj €[01],i=1..,N
yjelo] j=1..N. @)

Z[J'ISI 3aBCPUIAOIICTO NEPEXO0Ja B PCAJIbHBIC KOOPAWHATHI penbe(ba HOTpe6yeTC}I O4YCBHUIHOC

npeoOpazoBanue (4).

_ Xgen - min(X) _ ygen - m|n(y)
%00 = ax () —min(x) Y0 T max(y) - min(y)
Xgen = {MAx(X) — Min(x) X o2 +min(x), (4)

Y gen = {Max(y) —min(y)}y . +min(y).
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[Mocnenyromas anmpocuManus peiabeda Mpu MTOMOIIH €r0 aHATUTUYECKOTO TIPECTABICHUS B
Bupe Z = Z(X,y) MPOU3BOMUTCS MO OOBIYHOMY MPHHIMITY WHTEPIOJSIMN BYXMEPHBIMH
MOJIMHOMaMH, Kak, HarpuMmep, B (Farin 1994). [IpemiaraeMplii MeTo 1 OUpaeTcs Py 3TOM Ha
CIeAyIoINIyIo pekypcuBHyto cxemy, cMm. (Waelder and Buchroithner 2004):

Pl(xf y) =q, +a, fl(x)+ bl fl(y)+ C, fl(x) fl(y)'

P, (%, ¥) = P.(x, y)+a, (%, y) f,(x)+ b, (x, y)F, (y)+ ¢, (%, y) £, () (Y)....

Pea (X y) =R (X, Y)"' Ay (X’ y) fin (X)"' By (X’ Y)fk+1(Y)+ Cra (X’ y)fk+1(X) fk+l(y)’
k=23..,

IMpu stom f, (), k=123,... npeicTaBisiOT CIEIHAIbHbIC BCIIOMOTaTeIbHBIC (QYHKIHH

()

Pa3JIMUHBIX THUIIOB: CHMHYCOUIAAHOIO, JIOMaHOH JJUHHUH, INOJIMHOMHUAJIBHOI'O M TaK HdaJIcC. B
Clly4ae CHHYCOMJIaHOTO THIIA CEMEHCTBO BCIIOMOTATENLHBIX (DYHKIIUH JJIS1 Pa3IUYHBIX 4aCTOT
COOTBETCTBYET (6):

f, (x)=sin(2 2 2x) k =12,... (6)

Koadhdurmentsr a,b,c u3 (5) 3agal0T mpu 3TOM aMIUTHTYAbl. DTH aMIUIUTYAbI SBJISIFOTCS
CHEIHAIbHO NOJO0OpaHHBIMU JUISl KaKJOW KiIeTkH Lu¢poBoi ceTku. [laHHbIH mogdbop u
MPUBOJUT K TaK HA3bIBAEMBIM JIOKAIbHO aJONTHUBHBIM CIUIaiiHaM, a MPOU3BOJIBHBIN MOAOOD
TUTIA CTIEHAIBHBIX (YHKIMH Ha KaKIOM IIare Urepauuu (5) ompaBAbIBacT HAaUMEHOBAHHE
TaKMX CIUIAHOB Kak cMmemaHHbiXx. Ha pucyHkax 1-3 mokasaHO peKypCHBHOE IMOCTPOCHHE
MoTOOHBIX CIUTAWHOB HA MPAaKTHKE Il KOHKPETHOTO penbeda. B tabnume | mpuBenens: 22
YCPEOHEHHbIE AaMIUIUTYIHO-YACTOTHBIE XapaKTePUCTUKU JAaHHOW ammpoOKCUMaluu 0
cenpMoro miara. L{ugpoBas ceTka mocie nepBUYHONW MHTEPIOJSIIIMN MacCHBa JaHHBIX ¢ Oosee
300 000 Toukamu coaeprxkana 64 X 64 kinetku u 65 X 65 Todyek COOTBETCTBEHHO, cp. (2). Hamo
OTMETUTh, YTO BCEro IpHU IOCTPOCHUM I[OJO0OHOM CEMUIIAroBOi ammpokcumanuu (cp.
PUCYHOK 5) MPOCUUTHIBAIOTCS MakCUMYM 65536 pa3nuuHbIXx KO3()PHUIHEHTOB. YcpenaHeHue
npousBouTcs o BeeM 4096 kinetkam. K kaxmoit u3 kinetok otTHocsaTcs 22 koddduimmenra.

3000
3|00, 2900
126800
3000,
s 12700
. ek
T
5 .
2000 .- .
1.96
12600

w10

19 25

Puc. 1. BTopoii mar anmpokcMMamue BBICOKOTOPHOTO JienHuKoBoro perumona Oetztal B
aBcTpuiickux Anbnax. Lludposas cerka cocTout u3 9 Touexk.
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Puc. 2. Tperuil mar annpoKCHManHMu BBICOKOTOPHOTO JienHHKOBoro peruona Oetztal B
aBcTpuiickux Anbnax. Lludgposas ceTka cocTOUT U3 25 TOUEK.
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Puc. 3. YeTBepThiii mar anmnpoKCUMAI[MK BBICOKOTOPHOTO JieMHHUKOBOro peruona Oetztal B
aBcTpuiickux Anbmnax. [{udpoas ceTka coctout u3 81 ToukH.
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2  CrarucTu4yecKuii aHAJIU3 U €ro NpuJIoKeHue

OnpeﬂeneHI/Ie CpEAHET0O U AOUCIICPCHUU penbe(ba OIMUpacTCd Ha MOaHHbIC, IIPHUBCIACHHBLIC B

Tabmune 1.

Tabn. 1. VYcpenHeHHblE aMIUIUTYIHO-YAaCTOTHBIE XapaKTEPUCTHKHU
BBICOKOTOPHOTO JieJHOKOBOro peruona Oetztal B aBcrpuiickux AJbrax. AMIpOKCHMAIIUs
IIPOM3BEAEHA J0 CeIpMOro mara mo cxeme (5). YKazaHHbIE YacTOThl COOTBETCTBYIOT

HOPMHUpPOBaHHOU 1TU(poBOii ceTke, cM. (3).

a,= 2813
"""""""" mek 12 s a4 s 5 7
Yacrora Ya Yo 1 2 4 8 16

Ycpennennblie

aAMIUIATY/IbI

W 5576 275 Atse1 542 28 A1z 270
b, 201.64 5266 -9295 088 3.69 083 -0.62
Cy -22453 -51421 5263 2491 836 096 -0.25
Jli1st kaxxaoro 1ara annpokcumanuu K Hazosem Benuunny MR, , kK =12,... u3 (7)

MRy (X, y) = Pi(x, y) = ag +aq fy (x)+ by fy (y)+cq F1(x) f1(y),

MR, (X, y) = MRy (x, y)+mean(a, ) f5 (x)+ mean(b, ) f5 (y) + mean(cy ) f5 (x) 1 (y),...

MRy 11 (X, ¥) = MRy (x, y)+ mean(ay 1 ) fi 11 (x) + mean(by 1 ) fiey1 (y)+

mean(ck+1)fk+1(x)fk+l(y)’
k=23...

cpeoHuM penvedhom.

anmpOKCUMAIIUU

(7)

Ha pucynke 4 npuBeieH NpakTHYECKUI IPUMEp JaHHOW CTATUCTUYECKON XapaKTEPUCTHUKHU.
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Puc. 4. Cpennuii penbed mocie ceMH 1IaroB animpoKCUMAIUU BRICOKOTOPHOTO JIETHUKOBOTO
peruona Oetztal B aBcTpumiickux Ambmax. IludpoBas cerka cocrouT u3 65 X 65 TOYEK.
YacToTHO-aMIUIUTYIHBIE XapaKTEPUCTUKH CIUIaliHA yKa3aHbl B Ta0uIe 1.

Jlanee, Ha30BeM [UIsl KaXXJIOTO IIara anmnpokcumanuu K HazoBem BemmunHy DRy, k =1.2,.. u3

(")

DRy (X, ¥) =|Pk (X, y) - MRy (x, y)

k=123... ()

oucnepcueiti pervegha.

Jucnepcuu penbeda SBISETCsS TaKUM 00pa3oM Mepoil OTKIIOCHHUS pealibHOTO penbeda OT ero
cpennero. JlaHHasi cTaTHCTUYECKash XapaKTEePUCTHKA MOXKET OBITh MCIOJIh30BaHA B Ka4eCTBE
aJIbTEPHATHBBI K TAKOMY W3BECTHOMY MOHATHUIO KaK «IHEPIHsl penbeday.

Bomnpocy renepanmzanmu penbeda yaensercs B kaprorpadun nocroiinoe mecto. IlpuBenem
s npumepa paboter Cecconi and Galanda (2001), Cecconi and Weibel (2001), Weibel
(2004). OnHoli U3 crielMaNbHBIX 3a/1a4 TeHEPATH3ALUH SBISETCS YIPOIIEHHE penbeda mpu
nepexoje 0T MEJIKOro MaciiTaba KapThl kK 0oJiee KpylnmHOMY.

Hcnonbp3oBanue annpokcumanuu penaseda B Buje (5) ynpolaer peneHue 1aHHoi 3agaun. B
caMoM Jielie, epexo]] OT OJHOro MaciTada K Ipyromy, B JiBa pasza Oosiee KpynHomy, OyneT
IpH JTOM COOTBETCTBOBAaTh 3aMeHe cmmaiina Py (x,y) ma mare Kk ero mnpemwiaymeit

cocrapysomert Pc_1(x,y) Ha mare k-1. TIpu 5TOM Hafo yYHMTHIBaTh, YTO TAHHBIA METO.

MOXHO HANpsSMYyI HCIOJb30BaTh TOJNBKO TPH TaKUX IEPEX0Jax, KOrja IPOTIOPIIHS
MacIITaboB COOTBETCTBYeT cTemeHu ABoiiku, Hampumep 50000 u 100000 wnam 200000. B
OCTJIFHBIX CITyJasiX HEOOXOIMMO He3HAUNTEIFHOE 0000IIeHIe TAHHOH MOJIEIIH.

Ha pucynke 5 npoaeMoHCTpHpoOBaH MOJOOHBIN MEPEX01 MEX/1y MaclITabaMu.
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Puc. 5. Ilepexon mexay ceapbMbIM M IATHBIM IHAaraMy amnmnpoOKCHMAalMU BBICOKOTOPHOTO
neqHukoBoro peruona Oetztal B aBcTpuiickux AJibliaX, COOTBETCTBYIOIIUI TIEPEXOY MEXKITY
MacmTabamu, oTaudaromMucs B 4 pasa. Lludposas ceTka Ha celbMOM I1are COCTOMT U3 65 X
65 Touek. Ha narom miare yucio Touek coorBeTcTByer 17 x 17.

3akao4yeHue

Cratuctuueckuii aHanu3 penbeda CIYyKUT OmucaHuio reoMopdonoruu penbeda, Ooree
MOJPOOHOMY  pacIO3HOBAHMIO €T0 COCTaBISOMMX. lIpeacraBieHHBI B JaHHOW pabote
CIUTafHOBBIM METOJI ONHUpAaeTCs Ha BBIYUCICHHUE aMIUIUTYIHO-YAaCTOTHBIX XapaKTEPUCTHK
penbeda. DTOT METOA MOXKET OBITh UCIOJIB30BaH, B YACTHOCTH, JJISi PEIICHHS CIEIUATBHBIX
3an1a4 renepanusanuu. [Ipu 3ToM ymporienue penbeda mpoucXOoauT 3a cYeT GUIbTPAIIUN €ro
BBICOKOYACTOTHBIX KOMIIOHEHT.

BaarogapHocth
ABtop Omaromaput mpodeccopa Kpaitnepa (Prof. Dr. Krainer, Institut of Geology and

Paleontology, University of Innsbruck) 3a mnpenocraBienue 1HOPOBBIX TaHHBIX
BBICOKOTOPHOTO aJILITUICKOTO peibeda T MPaKTUHIeCKOTO MPHUMEHEHHS.
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Zusammenfassung

Die Anwendung von gemischten, lokal adaptiven Splines fir statistische Reliefanalyse

Spezielle sequentielle Ausdlnnungsverfahren fir digitale Geldndemodelle basierend auf einer
Wavelet-Spline-Approximation (Walder und Buchroithner 2003, 2004) wurden — insbesondere fiir den
anisotropen Fall - weiterentwickelt (Walder 2005) und auf konkretes Datenmaterial angewendet. Nach
der urspriinglichen Interpolation auf ein - nicht unbedingt regelméaRiges - Gitter wird eine spezielle
Wellen-Struktur fur das reale Georelief erzeugt. Basierend auf dieser kann sowohl ein spezielles
Generalisierungsproblem als auch eine statistische Analyse des Georeliefs présentiert werden. Die
praktische Anwendung der Verfahren wird anhand einer Gletscherregion in den Osterreichischen
Alpen (Otztal) demonstriert.
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Abstract

Using mixed locally adaptive splines for statistical relief analysis

A sequential method for the thinning of digital terrain models based on wavelet-like concepts was
presented in papers by Waelder and Buchroithner (2003, 2004). In Waelder (2005) this method is
generalized for anisotropic cases. The sequential thinning leads to a special “wave-structure” of the
relief. The derivation of the microstructure of the relief from its macrostructure can be performed in
an interative way. An advantage of this method is its flexibility in the choice of the most suitable
wavelet-spline structure, since in a first step different possible kinds of wavelets are compared for
accuracy. As a result locally adapted frequency characteristics of the relief are obtained. Based on
them the second, statistical part of the relief modelling can be carried out. It offers an alternative
method for relief generalization. The definitions “mean relief” and “variance” of relief are discussed.
The results obtained by this statistical modelling are demonstrated using the digital terrain model of a
test area in the Austrian Alps. This test area is a glacier region in the Otztal Alps.
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Verschiedenes/Miscellanea/Pa3uoe

IKV-Seminar in Kyiw

Nach den Seminaren in Dresden (2000) und in Gdansk (2002) hat die Kommission
"Theoretische Kartographie” der Internationalen Kartographischen Vereinigung(IKV) ihr
drittes Seminar in Kyiw/Ukraine am 3.- 4.8.2004 durchgefiihrt. Der Gastgeber und
Mitorganisator des Seminars war Dr. Rostyslaw Sossa und das Produktionszentrum
"Kartografia".

Der erste Tag war wie immer mit wissenschaftlichen Aufgaben ausgefullt. Es wurden 6
Vortrage und 2 Poster préasentiert und diskutiert (s. Bericht in ICA News 43/2004, p.11).
Hauptthemen waren kartensprachliche und kartosemiotische Probleme, Kartierung der
Territorien und Aquatorien der Ukraine usw. Die Seminarteilnehmer aus Deutschland,
Kanada, Litauen, Russland und Gastgeberland der Ukraine hatten am Abend die Mdglichkeit
das berihmte Kyiwer Hohlenkloster zu besuchen. Am zweiten Tag war ein Kulturprogramm
vorbereitet: Besuch des Kyiwer Naturkundlichen Museums  (mit der prahistorischen
Mezhiritsch Karte) und des Museums der Trypolie-Kultur.

Das néchste Meeting der Kommission ist fiir Juli 2005 in A Coruna/Spanien vorgesehen.
A.Wolodtschenko

9. Ukrainischer Geographie-Kongress 2004 in Tscherniwci

Die Ukrainische Geographische Gesellschaft hat ihren 9. Kongress vom 23.-26. September
2004 in der Stadt Tscherniweci durchgefiihrt. Gastgeber war Geographische Fakultat der
Tscherniwci Universitat.

Die Arbeit des Kongresses begann am 23. September mit der Plenarsitzung und sechs
Sektionen:

- Neues in der Naturforschung der Ukraine

- Regionen und regionale Politik

- Globalisierung: geographische Dimensionen

- Naturressourcen, -gewalt und -katastrophen

- geographische Ausbildung und Kultur

- Kartographie und GIS-Technologie.

¥
Y
¥

Teilnehmer der Sektion " Kartographie und GIS-Technologie"
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In der Sektion Nr.6 "Kartographie und GIS-Technologie"” wurden die Sitzungen am 25.
September von R.Sossa und L.Rudenko moderiert. Mit 52 Présentationen (Vortrage und
Poster) war die Sektion die drittstarkste Sektion.

Die ukrainische Kartographie hat nach wie vor eine enge Verbindung mit der Geographie auf
institutionellen und gesellschaftlichen Ebenen. Eine eigene kartographische Gesellschaft in
der Ukraine existiert noch nicht. Doch es gibt Bestrebungen eine solche Gesellschaft zu
grinden.

Der néchste Kongress ist fur 2008 in Kyiw geplant.

A.Wolodtschenko

»Ausflug® nach Tokio

Auf Einladung von Prof. Dr. Takashi Morita (University of Tokyo) habe ich vom 5. bis 11.
September 2004 die japanische Hauptstadt und Tokio Universitat besucht. Das Programm
beinhaltete verschiedene wissenschaftliche Aktivitaten. Nur einige Aktivitaten werden kurz
beschrieben.

Am 6. September hat unter Leitung des IKV-Prasidenten M.Konecny eine Delegation von
T.Morita, T.Kanakubo, G.Gartner und A.Wolodtschenko das Japanische Geographische
Institut besucht. Unsere Delegation hat Prof. S.Watanabe, Generaldirektor des Institutes,
empfangen.

Der erste Tag (7.9.) wurde fir diverse technische
Exkursionen genutzt: Ginza-Sony showroom; Traffic
Control Center of the Tokyo Metropolitan Police
Department; Vehicle Information and Communication
System Center; Tokyo Cartographic Co., Ltd . Es wurden
vier Sessionen des Workshops durchgefuhrt (vom 8.-9.9.):
Erdffnungssession mit (3) Vortrdgen, Session B:
Ubiquitdre Kartierung (5), Session C: Internetkartierung
(4) und Session (D): Theorie der Kartierung (5). Das
Proceedings des Workshops wurde in Printform (193S.)
und auf derWebsite (httf://www.ubimap.net/upimap2004/)
veroffentlicht. Er schloss 17 Vortrage ein.

Die Organisation des Workshops war perfekt; jeder der A\ﬁ\ ‘

drei Arbeitstage wurde am Abend in einer typischen ﬁj
japanischen Gaststatte mit traditioneller stdasiatischer o
Gastfreundschaft gefeiert. Trmm——
Am 10. September habe ich meinen letzten Gastvortrag "Cartography and Cartosemiotics:
Conception Vision "an der Tokio Universitat prasentiert.

Eine Woche in Tokio war wie ein Tag. Es war meine erste Visite nach Tokio und Japan und
es war phantastisch.

A.Wolodtschenko

3\
7
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