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VORWORT 

 

Im Heft 7/2004 der Serie "Diskussionsbeiträge zur Kartosemiotik und zur Theorie der 

Kartographie" werden wiederum - wie vorher in den Nummern 1/1998, 3/2000, 4/2001 und 

6/2003 - die Erträge eines unserer internationalen Korrespondenz-Seminare vorgelegt.  Die 

Teilnehmer an diesem Seminar stammen aus Deutschland, Kanada, Litauen, der Ukraine und 

Japan.  

 

Fünf Beiträge beruhen auf eigenen Forschungen ihrer Autoren.  Sie behandeln historische 

Karten, ubiquitäre Kartierung, die Struktur der kartographischen Information, Kartenschrift, 

und endlich statistische Reliefanalyse.  Darauf folgen drei Kurzberichte - über das Seminar 

der IKV-Kommission für Theoretische Kartographie in Kyiv/Ukraine, den Kongreß der 

ukrainischen Geographen in Tscherniwci/Ukraine und einen "Ausflug" nach Tokio.   

 

Wir freuen uns, zwei neuen Autoren vorstellen zu können: Jelena Vaitkevičienė (Litauen) und 

Morishige Ota (Japan).  

 

 

 

A.Wolodtschenko und H.Schlichtmann           Dezember 2004 

 

 

 

 

PREFACE 

 

In issue 7/2004 of the series "Diskussionsbeiträge 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 Vaitkevičienė (Lithuania) and Morishige 

Ota (Japan). 

 

A.Wolodtschenko und H.Schlichtmann           December, 2004 
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ПРЕДИСЛОВИЕ 

 

Сборник 7/2004 "Diskussionsbeiträge zur Kartosemiotik und zur Theorie der Kartographie"  

продолжает серию публикаций по теоретическим проблемам картографии и ее 

пограничных дисциплин. Данный сборник, как и сборники 1/1989, 3/2000, 4/2001 и 

6/2003 включает результаты международного корреспонденц-семинара. Участники 

семиинара представляли следующие страны: Германия, Канада, Литва, Украина и 

Япония. Сборник включает 5 статей с теоретическими и прикладными аспектами 

картографии, а именно: по картоистории, повсеместной картографии, по структуре 

картоинформации, надписям на картах и по статистическому анализу рельефа. 

Завершают сборник три коротких сообщения - о семинаре МКА комиссии по 

теоретической картографии в г. Киев/Украина,  о съезде украинских географов в 

г.Чернигове и о "визите" в Японию. 

 

В данном сборнике мы имеем также возможность представить читателям  статьи двух 

новых авторов - Елену Вайткавичене (Литва) и Моришиге Ота (Япония). 

 

 

А. Володченко и Х. Шлихтманн                                                                   Декабрь, 2004 г. 
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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 für unseren Artikel dienen ausgewählte 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 schließt meistens einzelne Karten sowie ausgewählte Karten 

von Atlanten und Kartenserien ein. 

 

Ausgewählte historische Karten von der Antike bis zum Ende des 17. Jahrhunderts 

standen uns zur Verfügung. Für die vergleichende kartosemiotische Analyse waren die 

Karten des 16.-17. Jahrhunderts am besten geeignet. Die ursprünglich 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 Herstellungsländer von historischen Karten wurden folgende 

Ausgangstabellen 1 and 1a sowie abgeleitete Tab. 1b und 1c zusammengefasst. Die 

Tab. 1 zeigt eine Liste von Herstellungsländern historischer Karten (in steigender 

Reihenfolge) für drei Zeitabschnitte. Unter 11 Herstellungsländern ist Holland mit 300 

Karten auf Platz 1, gefolgt von Italien (241 Karten) und Deutschland (124 Karten). 

 

Tabelle 1.  Herstellungsländer von historischen Karten  

                 (**) - Anzahl von Karten für drei Zeitabschnitte 

 

Länder  (**) 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 

Türkei  (5) 2 3 - 

Belgien  (1) - - 1 

China  (1) - - 1 

ohne Angaben  (35) 18 11 6 

Insgesamt  953 131 410 412 

 

 

 

---------------- 

*) Überarbeitetes und erweitertes Poster für das 12. Kartographiehistorische 

Colloquium in Frankfurt/Main am 30.9.-2.10.2004   
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Tab.1a zeigt eine  Herstellungsländerliste von historischen Karten in drei 

Zeitabschnitten in steigender Reihenfolge. Die Favoriten-Herstellungsländer (Italien 

und Holland) wurden in Tab. 1b in drei Zeitabschnitten (getrennt) und in Tab. 1c für 

drei Zeitabschnitte (insgesamt) dargestellt. 

 

  

Tab. 1a   Herstellungsländer von historischen Karten in drei Zeitabschnitten 

 

 

Länder  vor 1500 Länder  1501-1600 Länder  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 

Türkei 2 Griechenland 8 Griechenland 2 

Frankreich  1 Türkei 3 Belgien  1 

Portugal 1 England - China  1 

Belgien  - Belgien  - Portugal - 

China  - China  - Türkei - 

o. Angaben 18 o. Angaben 11 o. Angaben 6 

Insgesamt   131   410   410 

 

 

 

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

 

 

Länder  vor 1500 1501 -1600 1601 -1700 

Italien  64   

Italien  144  

Holland   233 
 

 

Tabelle 1c.  Favoriten-Herstellungsländer  für drei Zeitabschnitte 
 

 

Länder  vor 1500 1501 -1600 1601 -1700 Insgesamt 

Holland 3 64 233 300 

Italien 64 144 35 241 

Deutschland 10 79 35 124 
 

 

Hinsichtlich der Eigentumsländer von historischen Karten wurden entsprechend Tab.2 

und 2a sowie abgeleitete Tab. 2b und 2c erstellt. Die Tab. 2 präsentiert die Liste der 20 

Eigentumsländer von historischen Karten in steigender Reihenfolge. Mit 219 Karten 

besitzt Italien Platz 1.Von  ausgewählten 953 Karten haben Italien, USA und England 

mehr als die Hälfte (525 Karten  oder 55%). In der Regel sind Karten in privatem bzw. 

staatlichem Besitz. 
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Tabelle 2.  Karten nach Eigentum der Länder 
                   (***) - Anzahl von Karten für drei Zeitperioden 

 

Länder (***) 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 

Österreich (29) 3 12 2 

Kanada (25) - 6 19 

Litauen (25) 4 16 5 

Belgien (22) 1 7 14 

Rußland (15) - 9 6 

China (9) - 1 8 

Holland (9) - 6 3 

Schweden (6) 1 4 1 

Türkei (4) 2 2 - 

Finnland (3) 1 2 - 

Portugal (2) - 2 - 

Bulgarien (1) 1 - - 

Polen (1) 1 - - 

Insgesamt 953 131 410 412 

 

Tabelle 2a.   Eigentumsländer in drei Zeitabschnitten 

 

Länder  vor 1500 Länder 1500 -1600 Länder  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 

Österreich  3 Litauen 16 Kanada  19 

Türkei  2 Österreich 12 Belgien  14 

Belgien  1 Rußland 9 China  8 

Schweden  1 Belgien 7 Spanien  7 

Finnland  1 Holland 6 Rußland  6 

Bulgarien  1 Kanada 6 Litauen  5 

Polen  1 Deutschland 5 Holland  3 

Australien  - Schweden 4 Österreich  2 

China  - Finnland 2 Schweden  1 

Holland  - Portugal 2 Bulgarien  - 

Kanada  - Türkei 2 Finnland  - 

Rußland  - China 1 Polen  - 

Portugal  - Bulgarien - Portugal  - 

Spanien  - Polen - Türkei  - 

Insgesam 131 Insgesamt  410 Insgesamt  412 
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Die Tab. 2a schließt Eigentumsländer von historischen Karten in steigender Reihenfolge  

in drei Zeitabschnitten bis 1500, von 1501 bis 1600 und von 1601 bis 1700 ein. Die 

Favoriten- Eigentumsländer wurden in Tab. 2b in drei Zeitabschnitten (getrennt) und in 

Tab. 2c für drei Zeitabschnitte (insgesamt) dargestellt. 

 

 

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

  
 

Länder  vor 1500 1501 -1600 1601 -1700 

Italien  61   

Italien  120  

England    95 
 

 

Tabelle 2c. Favoriten-Eigentumsländer für drei Zeitabschnitte 

  
 

Länder  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 für die weitere Datenpräsentation, z.B. in graphischer Form (als 

Säulendiagramm) anwenden. Die Abb.1  zeigt die Anzahl von Karten  und den relativen 

Anteil von Karten in (%). 
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                           131/       410/        412/ 

                           13,7%   43,0%    43,3% 

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 präsentiert.  

Ausgewählte Karten  (953) sind nach drei Zeitperioden geordnet: bis 1500, 1501-1600 

und 1601-1700.  Die Tabellen von Herstellungs- und Eigentumsländern sind als 

Ausgangs- und abgeleitete Tabellen dargestellt. Es ist notwendig, die weiteren 

Untersuchungen mit Berücksichtigung von kultursemiotischen Besonderheiten der 

Kartierungsregionen durchzuführen. 
 

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 Italy, 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.   

. 

Резюме. 

Семиотико-статистические аспекты старинных карт Средиземного, 

Черного и Азовского морей 

 

В статье делается попытка анализа старинных карт (на районы Средиземного, Черного и 

Азовского морей) по литературным и интернет источникам. Выборочный материал 

охватывает 953 карты по трем временным периодам: до 1500 г., 1501-1600гг. и 1601-

1700гг. Приводятся таблицы (основные и производные) стран изготовителей и стран 

вледельцев этих карт и атласов, и территориальному охвату. Отмечается, что необходимо 

расширить дальнейшие исследования  с учетом  культурносемиотических особенностей 

картографируемого региона. 

0

100
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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. 
 

 
 

Figure 1. A mechanism of ubiquitous mapping 
 

 

 
 

Figure 2. A conceptual static model of ubiquitous mapping 
 
 

User
Personal

device
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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). 
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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 ubiquitären Kartierung 

 

Heutzutage gibt es viele Initiativen, eine weltweit vernetzte Gesellschaft zu realisieren.  

Über ein weltweites Kommunikationsnetz wird Information bereitgestellt für Klienten, 

die persönliche Geräte wie Mobiltelefone haben.  Georäumliche Information ist eine 

wichtige Komponente der derart verbreiteten Information, und ihre Bereitstellung wird 

erwartet.   

Dieser Artikel diskutiert eine Konzeption der ubiquitären Kartierung als Dienstleistung 

zur Versorgung mit Information.  Danach illustriert der Autor einen Mechanismus for den 

ubiquitären Kartenentwurf, wobei besonders die Integration, Visualisierung und 

Personalisierung von Daten betrachtet werden.   

 
 

Резюме 
 

Концепция повсеместного картирования 

 

В наше время проводятся инициативы по охвату и вовлечению общества в целях 

его объединения в рамках всемирной интернет-сети. К сервису данной сети можно 

отнести предоставление информации клиентам-пользователям, владеющим 

мобильными телефонами. Пространственная информация является одной  из 

важных составляющих вышеназванной информации, предназначеной для 

практического использования. 

В статье дискутируется концепция  повсеместного картирования как службы по 

обеспечению пространственной информации. Автор иллюстрирует механизм 

концепции  вышеуказанного картирования, особо рассматривая при этом 

интеграцию, визуализацию и персонализацию данных. 
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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 I 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
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, I 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 I 

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.  

                                                 
 
1
 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;
2
 therefore I 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,
3
 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.   

 
3
 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.
4
   

 

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.
5
 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.
6
  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 Difference7  

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

                                                 
 
4
 The term "root" has been taken from LOUNSBURY (1964, p. 1077).  Linguists often speak of an archiseme.   

 
5
 They are not expressed where abstract graphic means are used (as distinct from pictorial symbols, emblems,  

    or writing marks).   

 
6
 For example LYONS 1977, vol. 1, pp. 270-290; WUNDERLICH 1979, pp. 248-254; CRUSE 1986,  

    pp. 197-264.   

 
7
 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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-----> Qd 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 Dichotomy8

  

  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.
9
  

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.
10

  

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).
11

  

 

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 

                                                 
 
8
 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").    

 
9
  In this phrase, "order" has a narrower application than elsewhere in this article. 

10
 On single and double crossbars see note 13 below in ss. 3.2.  

11
 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, I 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 residence12  

<--|-|--> DAO13
  Opinion: strongly disagree, disagree, indifferent, agree,  

strongly agree  
 

This file is a bipolar series.
14

 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).
15

 

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.
16

 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  
     ----- O           - 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).   
13

 The double crossbar 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.   
14

 In contrast, a set of precipitation values makes up a unipolar series.  
15

 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.    
16

 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.
17

  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.
18

  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]19    Place20  
 --------  H 1   Language by family: Algonkian, Iroquoian21

  

 ----     H 21           - Algonkian: Cree, Ojibway, ...     
      ----  H   22           - Iroquoian: Huron, Mohawk, ...    
 
 
 
 
 

                                                 
17

 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.   
18

 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. 
20

 On "place" see note 12 above.   
21

 Families of Aboriginal languages in eastern Canada.  
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[3]    Traffic artery22 

 --------  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 mine23 

 --------  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.
24

  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, Iroquoian  
 ----      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.  
23

 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.    
24

 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?
25

  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.
26

  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.  I comment only on the most common 

ones.
27

  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).
28

  Here 

is an example about the products of manufacturing industries (simplified after BERTIN 1983, 

pp. 156f.):  

                                                 
25

 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.   
26

 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.   
27

 Inter-file relations still await systematic study, at least where place universes are identical or overlap (see  

    note 23 above).   
28

 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").
29

   

 

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 commodity) in thousands of tons:  

(numerical values)  
 
[7]      Census division30 
    Set of farms31   

      ---m--> O a   Farm size by range, ranked: (ranks)  
 ---x---> Q32

   b   Number (of farms) in size range: (numerical values)  

 
[8]    Riding  
 ---m---  H   a   Election year: 1980, 198433   

 ---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.
34

  The choice of x-terms is influenced by 

the selection of m-terms; therefore I tentatively call this configuration a double-choice matrix.   

 

This sort of matrix has two variants, which I 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 

                                                 
29

 For another, interesting example see BECONYTĖ 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"). 
30

 Census divisions are areal units for which Canadian census data are reported.  
31

 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.    
32

 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.  
33

 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. 
34

 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 commodity 

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.  I demonstrate two of them, i.e., variation in the depth of 

taxonomies, and one-to-one matching with replacement.
35

  

 

 

 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.  I present a rather simple example.
36

 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.
37

  [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.  

                                                 
35

 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.   
36

 More complex examples  and a more detailed discussion  are found in SCHLICHTMANN 1989.  Note,  

    however, that both conceptualization and terminology have meanwhile been revised.   
37

 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.
38

  

 

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,
 39

 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 glosses40  specimen symbols  

 -------------------------------------------------------------  
  2 to  3   6 (darkest)  
  1 to  2   5  
  0 to  1   4  
  0 to -1   3  
 -1 to -2   2  
 -2 to -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,  
  |   …, 0 to 1, ...41  

 -------> O   |1   c  Standard score (on component 1) by range, ranked  
relative to lowest value: (ranges)   

                                                 
38

 Such shifts between qualitative taxonomies of different depth are possible where the ultimate terms include  

    several common concepts of greater or lesser generality.  
39

 Census tracts are districts within a city for which Canadian census data are reported.  
40

 The ranges should, of course, have been defined without overlap.  
41

 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.
42

  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 

                                                 
42

 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.  Über die semantische Analyse der Kartensprache: Ordnung durch 

Oppositionen   
Die kartographische Information (d.h. die Gesamtheit der zur Kartensprache gehörenden 
Zeicheninhalte) läßt 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 häufig vereinigt sind.  Sieben Oppositionen (genauer: 
Oppositionstypen) werden unterschieden.  Eine Riege ist durch zwei oder mehr Oppositionen 
strukturiert, die aber nicht alle pertinent, d.h. für die intendierte Nachricht wichtig sein müssen.  Unter 
den komplexen Konfigurationen gibt es zwei Grundtypen: die Matrix (in der Riegen gleichgeordnet 
sind) und die Hierarchie (mit Riegen in Über- und Unterordnung).  Von einer Riege kann an einem Ort 
ein einziger Term oder mehr als ein Term realisiert sein; die letztere Situation ist charakteristisch für 
eine besondere Form der Matrix.  Nicht selten kann ein Kartenautor zwischen verschiedenen 
Gesichtspunkten wechseln, nach denen sich die globale Information segmentieren, gruppieren und 
strukturieren läßt.  Zwei Manipulationen dieser Art werden als Beispiele vorgeführt.  Solche 
alternativen Konzeptualisierungen zeigen, daß die Information nicht unverändert gegeben ist, sondern 
daß 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.   

 
Резюме. О семантическом анализе языка карты: упорядочение с помощью 

противопоставлений 
Картографическую информацию (т.е. совокупность знакового содержания, принадлежащего 
языку карты) можно анализировать по концептуальным элементам (термы,  единицы) и по 
отношениям,  которыми эти элементы связаны. Особое место среди этих отношений занимают  
противопоставления. Противопоставление имеет место, напр., между понятиями "пшеница", 
"ячмень", "кукуруза"; эти понятия различаются по концепту, но имеют общий класс (в данном 
случае - зерновые культуры). Такие понятия как правило, упорядочены и соответствуют 
семантическим полям в лингвистике. 
В данной статье  речь идет о противопоставлениях, шеренгах и комплексных конфигурациях, в 
которые объединены шеренги. Выделяются семь видов противопоставлений. Шеренга 
структурируется двумя или несколькими противопоставлениями;  для некоторых из них не все 
сообщения предполагают быть важными. Среди  комплексных конфигураций выделяются два 
основных типа: матрицы (как правило, одного порядка) и иерархии (с ниже и выше стоящими 
шеренгами). В определенной ситуации одна шеренга может состоять из одного или нескольких 
терм; последняя ситуация характеризуется особой формой матрицы. Не редко автор карты 
может менят точку зрения при сегментировании, группировании и структурировании такой 
глобальной информации. Манипулирование такой информацией показано на двух примерах. 
Такая альтернативная концептуализация показывает, что информация не только задается с 
изменениями, но и особенно в пределах определенных границ активно формируется при 
создании карт. Семантический анализ языка карты (прежде всего, при исследовании 
протовопоставленных структур)  является интересным не только с теоретической стороны, но 
находит также применение и при создании карт. В заключении статьи делается акцент на 
когнитивные функции картографических изображений. 
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Введение 

Навигационные карты – особая группа карт, используемая для практических целей и 

содержащая огромное количество специфической информации. Большая ее часть 

передается в виде надписей, усиливая читаемость отдельных графических элементов, 

расширяя их характерные черты или выступая в роли условных знаков.  

В данной статье рассматриваются надписи навигационных карт, их групповое 

соотношение по цвету, размеру, графическим признакам, совмещению с 

геометрическими формами  для отдельных категорий надписей. По данным 

сравнительного анализа, делаются выводы о влиянии количественных и качественных 

аспектов надписей  на читаемость и наглядность карт. 

 

Назначение навигационных карт 

Навигационные карты, это базовая часть специальных карт, картосхем и планов, а 

также специальных банков памяти, по которым планируется и осуществляется вожде-

ние судов и самолетов.  Навигационные  карты  обладают  большой   специфичностью 

 

 Таб 1. Основные различия навигационных и топографических карт 

Навигационные карты Топографические карты 
Навигационные карты являются рабочими 
документами. Они используются для 
прокладки и отслеживания курса в 
зависимости от условий, показанных на 
карте (препятствия, прозрачность воды, 
аномалии, метеоусловия, точки смены 
курса, пункты обязательного пронесения).    

Топографическая карта – это статический 
документ, используемый для привязки 
объектов к местности и никоим образом 
для прокладки курса.  Возможно отсле-
живать прелиминарный курс, но для 
дальнейшей работы не хватает специаль-
ных параметров и характеристик.  

Навигационные, особенно морские нави-
гационные карты, передают уникальные 
параметры объектов, например очень точ-
ное и детальное представление береговой 
линии, включая действие приливной 
волны.  

На топографической карте, подчеркиваю-
щей формы рельефа,  береговая линия  
примерно разграничивается по средне-
годовому уровню моря, уменьшая 
детальность карты.  

 

На навигационных картах представленна 
детальная информация процессов и явле-
ний визуально невидимых, но которая 
является критической для безопасной и 
оптимальной навигации. 

На топографических картах не показы-
ваются визуально не видимые условия 
функционирования тех или иных 
объектов.  

 

Навигационным картам характерно быс-

трое изменение картографируемых объек-

тов и, как следствие - старение. Некоторые 

ареалы могут обновляться каждые полгода. 

Элементы топографических карт 

характеризуются большей стабильностью 

и могут не обновляться годами.  

mailto:jelena.vaitkeviciene@gf.vu.lt
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используемых условных знаков и характеризующих их надписей, причем, в отличие от 

топографических карт, где преобладают изменения не количественного порядка, здесь 

происходит качественный сдвиг в использованнии надписей и аббривеатуры. Основной 

ключ этих различий можно обнаружить в техническом назначении навигационных 

карт. 

 

Для анализа надписей были использованы несколько навигационных карт, 

охватывающих территорию Литвы: 

 Морская навигационная карта “От маяка Папе до Гданьского залива/ "Nuo Papės 

švyturio iki Gdansko įlankos". Масштаб 1:200 000, номенклатурный индекс - 

82001, 1996 г. 

 Аэронавигационная карта полетов по приборам (IFR) - “Маршрутная карта 

верхних эшелонов”, E (Hi)-13, 1999 г. 

 Аэронавигационная карта визуальных полетов (VFR) – “Карта общих операций” 

М 1:250 000, AIR серии, NN 35-1, 2001 г. 

 Топогрвфическая карта “Вилкавишкис 45-49/30-34”М 1:50 000, 2003 г. 

 

Как можно заметить, были отобраны одна морская навигационная карта и две 

аэронавигационные карты. Если количество и содержание надписей разных групп 

морских навигационных карт похоже, то IFR и VFR карты в этом отношении сильно 

различаются. Различие в содержании карт объясняется различным техническим 

назначении.  

Визуальные полеты по VFR картам возможны: 

1. Только при определенных метеорологических условиях. 

2. В светлое время суток - (30 мин. до захода солнца и 30 мин. после 

восхода). 

3. Только в нижнем воздушном пространстве. 

4. При скорости – не больше 250 узлов. 

Топографическая основа аэронавигационной карты визуальных полетов (VFR) 

содержит элементы рельефа с визуально видимыми контрольными элементами: дороги, 

каналы, реки, с их названиями и главными характеристиками. Количество 

аэронавигационной информации (визуальные и радионавигационные маяки, аэропорты, 

контролируемое воздушное пространство, районы и их детальные характеристики) 

зависит от масштаба карты. 

 

 
 

Рис 1. Фрагмент аэронавигационной карты визуальных полетов (VFR) 
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Полеты по IFR картам возможны: 

1. Не только при определенных метеорологических условиях. 

2. В любое время суток. 

3. Только в верхнем воздушном пространстве. 

Аэронавигационные полетные карты (IFR) имеют очень схематическую 

топографическую основу, для которой характерно отсутствие любых надписей. Но эти 

карты можно отнести к сложно читаемым картам, из-за огромного количества 

специальных надписей, характеризующих воздушные трассы – название, частота, код, 

координаты маяков, высоты, характеристики районов и аэропортов. 

 

Рис.2   Фрагмент аэронавигационной карты полетов по приборам (IFR) 

 

Классификация надписей на навигационных картах 

 

Была расчитана числовая шрифтовая нагрузка навигационных карт – число 

надписей на 1 дм
2
 карты, и сравнена с аналогичным параметром топографической 

карты.  Явным лидером по этому показателю является аэронавигационная (IFR) карта – 

116 надписей, в то время как аэронавигационная (VFR) и морская  навигационная 

карты имеют 69 и 62. Шрифтовая нагрузка топографических карт – 39.  

Все используемые на навигационных картах надписи были разделенны на три 

большие группы:   

1 – Разнообразные топонимы и географические термины – собственные 

наименования государств, портов, городов, аэропортов, а также понятия или 

их аббривиатура, связанные с собственными названиями.   

2 – Пояснительные надписи, которые включают: 

2.1 – Качественные характеристики. К ним относятся объяснения непонятных 

знаков, типов районов, характеристик объектов. (Напр.: “EP(D)-54”). 

2.2 - Количественные характеристики.   

2.3 – Пояснения к знакам движения 

2.4 – Предупреждения, пояснения. Они информируют о новых препятствиях , 

режимах, изменениях в действии навигационного оборудования. (Напр.: 

“глубина постоянно изменяется”). 

2.5 – Оцифровка картографической сетки 

3 – Оформительские зарамочные надписи.  
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Рис. 3 показывает процентное соотношение двух групп надписей – топонимов, 

географических терминов и всех подгрупп пояснительных надписей к их общему 

количеству. Как видно, на навигационных картах (в отличии от топографических) 

основной пик приходится на количественные пояснительные надписи (большую группу 

составляют отметки глубин и высот), а в случае с особенно специализированными 

аэронавигационными (IFR) картами – на пояснения к знакам движения, так как эти 

карты преднозначенны показывать воздушные маршруты. Также навигационные карты 

обладают меньшим числом топонимов и географических терминов, за исключением 

аэронавигационных (VFR) карт, на которых основная нагрузка топонимов лежит в 

сфере названий населенных пунктов – главных аэронавигационных ориентиров.   

Третья группа - оформительские зарамочные надписи в этой статье не 

анализировались. 

 

 

 

Рис.3   Количественное отношение разных классов надписей на отдельных картах 
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Рис. 4.  Фрагмент морской навигационной карт 

 

Прагматические аспекты надписей навигационных карт 

 

Огромная часть надписей на навигационных картах выполняет две функции: передает 

дополнительные параметры картографируемых объектов (напр.: надпись Iso 4s 16M 

около условного знака маяка передает его параметры – изофазный, период 4с, виден с 

расстояния в 16 морских миль; надпись UR243 около линейного знака маршрута 

передает его характеристики – 243 маршрут верхнего воздушного пространства 

предназначенный для региональной сети) и выступает в роли условного знака, 

передавая качественные и количественные характеристики объектов (напр.: sm S  - 

мелкий песок; MAA Fl 331 - максимальная разрешенная высота полета, на которой 

разрешается летать по данной трассе – 331 фут). 

Иерархические или качественные различия надписей отображаются цветом, 

размером и графическими признаки шрифта (наклон, ширина букв, наличие подсечек), 

помещением надписи в простую геометрическую форму (рамку). В таблице 2 показана 

групповая совместимость надписей навигационных карт в зависимости от их 

принадлежности к той или другой группе. 

 

1 – Топонимы и географические термины 

2 – Пояснительные надписи: 

2.1 – Качественные характеристики 

2.2 - Количественные характеристики 

2.3 – Пояснения к знакам движения 

2.4 – Предупреждения, пояснения 

2.5 – Оцифровка картографической сетки 

 

I – Одинаковый цвет 

II – Одинаковый  размер шрифта 

III – Одинаковые графические признаки 

шрифта: наклон, ширина букв, наличие 

подсечек 

IV – Помещение надписи в простую 

геометрическую форму 
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Цвет надписей наиболее эффективно используется на аэронавигационных IFR 

картах, дифференцируя разные надписи и подгруппы одной категории. Напр.: LF 

(низкочастотные) маршруты показываются зеленным цветом; все качественные 

параметры – красным. На других навигационных картах разным цветом разделяют 

географические надписи от навигационных, часто не принимая во внимание их 

подгруппы (напр.: гидронимы и населенные пункты – черный цвет, навигационные 

районы, предупреждения - фиолетовый). 

Размером надписи отображается ее относительное значение. Надписи морских 

навигационных карт  и аэронавигационных полетных карт (VFR) обладают 

зависимостью от их значения или конкретной величины. Разные категории надписей 

аэронавигационных маршрутных карт (IFR) в большинстве имеют одинаковый размер. 

Количественные характеристики на этих картах часто показываются не с помощью 

размера надписи, а в виде одинаковых графических признаков шрифтов или 

помещением надписи в рамку.  

Цвет и размер оказывают огромное влияние на читаемость карты – быстрота и 

легкость восприятия шрифта в процессе чтения карты.  По этим признакам, легко 

читаемыми являются аэронавигационные полетные карты (VFR) и морские 

навигационные карты. 

Дифференциация надписей по графическим признакам шрифта (наклон, ширина 

букв, наличие подсечек) используется на всех навигационных картах, подчеркивая 

групповую совместимость надписей. 

Помещение надписи в простую геометрическую форму (рамку) для более легкого 

чтения карты и усиления значения отдельных надписей, характерно только для 

топонимов, количественных характеристик и пояснений к знакам движения 

аэронавигационных IFR карт.   

Графические признаки шрифта оказывают влияние на его компактность. 

Наибольшей компактностью обладают аэронавигационные маршрутные карты  (IFR), 

которые содержат значительное число надписей на единицу площади.  

 

Выводы 

 

Навигационные карты значительно различаются в техническом назначении от 

топографических. Они характеризируются более точной информацией, быстрым 

старением и представлением дополнительной атрибутной информации в виде 

надписей. Числовая шрифтовая нагрузка навигационных карт в среднем в два - три раза 

больше чем у топографических.  

На навигационных картах преобладают не только изменения количественного 

порядка, но и происходит качественный сдвиг в использованнии разных групп 

надписей. На этих картах больше всего представлено количественных пояснительных 

надписей, а в случае со специализированными аэронавигационными (IFR) картами – 

пояснений к знакам движения.  

Наиболее сложно читаемыми являются надписи аэронавигационных (IFR) карт, 

шрифты которых являются также наиболее компактными. 

Аэронавигационные маршрутные карты (IFR) являются наиболее 

специализированными, а аэронавигационные полетные карты (VFR) по качественной 

стороне надписей наиболее близки к топографическим. 
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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 für 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 außerhalb 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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Использование смешанных, локально-адаптивных сплайнов для 

статистического анализа рельефа 

Ольга Вэльдер 
(Институт картографии,  ТУ Дрезден) 

 

1    Математическая модель: краткое введение   

 

Цифровая модель рельефа может быть задана не только на упорядоченной сетке 

размеров (m, n) как указано в (1), но и в виде массива неупорядоченных отдельных 

измерений. В рамках описываемого моделирования в обоих случаях проводится 

первичная интерполяция данных на новую сетку специального размера (N, N) по 

пересчету (2). Подробное описание различных видов первичной интерполяции было 

приведено в (Waelder and Buchroithner 2003). 
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 . :12 min(n,m)2logkkN                                                                                         (2)                            

 

Без ограничений общности и в целях упрощения формул дальнейщей апроксимации 

положим, что координаты на новой сетке лежат в единичном интервале, ср. (3).  
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Для завершающего перехода в реальные координаты рельефа потребуется очевидное 

преобразование (4).  
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Последующая аппросимация рельефа при помощи его аналитического представления в 

виде  z = z(x,y) производится по обычному принципу интерполяции двухмерными 

полиномами, как, например, в (Farin 1994). Предлагаемый метод опирается при этом на  

следующую рекурсивную схему, см. (Waelder and Buchroithner 2004):  
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     (5) 

При этом   ,...3,2,1,  kf k  представляют специальные вспомогательные функции 

различных типов: синусоиданого, ломаной линии, полиномиального и так далее. В 

случае синусоиданого типа семейство вспомогательных функций для различных частот 

соответствует (6): 

 

    ,...2,1,2sin 2   kxxf k

k                                                                                               (6) 

 

Коэффициенты a,b,c из (5) задают при этом амплитуды. Эти амплитуды являются 

специально подобранными для каждой клетки цифровой сетки. Данный подбор и 

приводит к так называемым локально адоптивным сплайнам, а произвольный подбор 

типа спецальных функций на каждом шаге итерации (5) оправдывает наименование 

таких сплайнов как смешанных. На рисунках 1-3 показано рекурсивное построение 

подобных сплайнов на практике  для конкретного рельефа. В таблице 1 приведены 22 

усредненные амплитудно-частотные характеристики данной аппроксимации до 

седьмого шага. Цифровая сетка после первичной интерполяции массива данных с более 

300 000 точками содержала 64 x 64 клетки и 65 x 65 точек соответственно, ср. (2). Надо 

отметить, что всего при построении подобной семишаговой аппроксимации (ср. 

рисунок 5) просчитываются максимум 65536 различных коэффициентов. Усреднение 

производится по всем 4096 клеткам. К каждой из клеток относятся 22 коэффициента. 

 

 

Рис. 1. Второй шаг аппроксимации высокогорного ледникового региона Oetztal в 

австрийских Альпах. Цифровая сетка состоит из 9 точек. 
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Рис. 2. Третий шаг аппроксимации высокогорного ледникового региона Oetztal в 

австрийских Альпах. Цифровая сетка состоит из 25 точек. 

 

 

 

 

Рис. 3. Четвертый шаг аппроксимации высокогорного ледникового региона Oetztal в 

австрийских Альпах. Цифровая сетка состоит из 81 точки.  
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2     Статистический анализ и его приложение 

 

Определение среднего и дисперсии рельефа опирается на данные, приведенные в 

таблице 1. 

 

Табл. 1. Усредненные амплитудно-частотные характеристики аппроксимации 

высокогорного леднокового региона Oetztal в австрийских Альпах. Аппроксимация 

произведена до седьмого шага по схеме (5). Указанные частоты соответствуют 

нормированной цифровой сетке, см. (3).  

 

0a = 2813 

--------------------------------------------------------------------------------------------------- 

                     Шаг  k          1           2           3          4           5            6            7 

                  Частота          ¼          ½           1           2          4            8           16 

 

Усредненные  

амплитуды 

--------------------------------------------------------------------------------------------------- 

ka                                  25.76    -217.53  -185.41   -5.42   22.83    -11.42     2.76  

                 

kb                                 201.64      52.66     -92.95    0.88     3.69       0.83     -0.62       

 

kc                                -224.53    -514.21     52.63   24.91    8.36       0.96     -0.25 

--------------------------------------------------------------------------------------------------- 

 

Для каждого шага аппроксимации k назовем величину ,...2,1, kMRk  из (7)   
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средним рельефом. 

 

На рисунке 4 приведен практический пример данной статистической характеристики.  

 



 47 

 

Рис. 4. Средний рельеф после семи шагов аппроксимации высокогорного ледникового 

региона Oetztal в австрийских Альпах. Цифровая сетка состоит из 65 х 65 точек. 

Частотно-амплитудные характеристики сплайна указаны в таблице 1. 

 

Далее, назовем для каждого шага аппроксимации k назовем величину ,...2,1, kDRk  из 

(7)   
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....3,2,1

,,),(





k

yxMRyxPyxDR kkk
                                                                                          (7) 

дисперсией рельефа. 

Дисперсии рельефа является таким образом мерой отклоения реального рельефа от его 

среднего. Данная статистическая характеристика может быть использована в качестве 

альтернативы к такому известному понятию как «энергия рельефа».  

Вопросу генерализации рельефа уделяется в картографии достойное место. Приведем 

для примера работы Cecconi and Galanda (2001), Cecconi and Weibel (2001), Weibel 

(2004). Одной из специальных задач генерализации является упрощение рельефа при 

переходе от мелкого масштаба карты к более крупному.  

Использование аппроксимации рельефа в виде (5) упрощает решение данной задачи. В 

самом деле, переход от одного масштаба к другому, в два раза более крупному, будет 

при этом соответствовать замене сплайна  yxPk , на шаге k его предыдущей 

составляющей  yxPk ,1  на шаге k-1.  При этом надо учитывать, что данный метод 

можно напрямую использовать только при таких переходах, когда пропорция  

масштабов соответствует степени двойки, например 50000 и 100000 или 200000. В 

остальных случаях необходимо незначительное обобщение данной модели. 

 

На рисунке 5 продемонстрирован подобный переход между масштабами. 
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Рис. 5. Переход между седьмым и пятым шагами аппроксимации высокогорного 

ледникового региона Oetztal в австрийских Альпах, соответствующий переходу между 

масштабами, отличающимися в 4 раза. Цифровая сетка на седьмом шаге состоит из 65 х 

65 точек. На пятом шаге число точек соответствует 17 х 17.  

 

 

Заключение  

 

Статистический анализ рельефа служит описанию геоморфологии рельефа, более 

подробному  распознованию его составляющих. Представленный в данной работе 

сплайновый метод опирается на вычисление амплитудно-частотных характеристик 

рельефа. Этот метод может быть использован, в частности, для решения специальных 

задач генерализации. При этом упрощение рельефа происходит за счет фильтрации его 

высокочастотных компонент. 
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Zusammenfassung 

Die Anwendung von gemischten, lokal adaptiven Splines für statistische Reliefanalyse 

 

Spezielle sequentielle Ausdünnungsverfahren für digitale Geländemodelle basierend auf einer 

Wavelet-Spline-Approximation (Wälder und Buchroithner 2003, 2004) wurden – insbesondere für den 

anisotropen Fall - weiterentwickelt (Wälder 2005) und auf konkretes Datenmaterial angewendet. Nach 

der ursprünglichen Interpolation auf ein - nicht unbedingt regelmäßiges - Gitter wird eine spezielle 

Wellen-Struktur für das reale Georelief erzeugt. Basierend auf dieser kann sowohl ein spezielles 

Generalisierungsproblem als auch eine statistische Analyse des Georeliefs präsentiert werden. Die 

praktische Anwendung der Verfahren wird anhand einer Gletscherregion in den österreichischen 

Alpen (Ötztal) 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 Ötztal Alps. 
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Verschiedenes/Miscellanea/Разное 

 

 

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 durchgeführt. Der Gastgeber und 

Mitorganisator des Seminars war Dr. Rostyslaw Sossa und das Produktionszentrum 

"Kartografia". 

Der erste Tag  war wie immer mit wissenschaftlichen Aufgaben ausgefüllt. Es wurden 6 

Vorträge und 2 Poster präsentiert 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 Möglichkeit 

das berühmte Kyiwer Höhlenkloster zu besuchen. Am zweiten Tag war ein Kulturprogramm 

vorbereitet: Besuch des Kyiwer Naturkundlichen Museums  (mit der prähistorischen 

Mezhiritsch Karte) und des Museums der Trypolie-Kultur.  

Das nächste Meeting der Kommission ist für 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 Tscherniwci durchgeführt. Gastgeber war Geographische Fakultät der 

Tscherniwci Universität. 

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. 

 

 
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 Präsentationen (Vorträge und 

Poster) war die Sektion die drittstärkste 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 

gründen. 

Der nächste Kongress ist für 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 Universität besucht. Das Programm 

beinhaltete  verschiedene wissenschaftliche Aktivitäten. Nur einige Aktivitäten werden kurz 

beschrieben. 

Am 6. September hat unter Leitung des IKV-Präsidenten 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 für 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 durchgeführt (vom 8.-9.9.): 

Eröffnungssession mit (3) Vorträgen, Session B: 

Ubiquitäre 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/) 

veröffentlicht. Er schloss 17 Vorträge ein. 

Die Organisation des Workshops war perfekt; jeder der 

drei Arbeitstage wurde am Abend in einer typischen 

japanischen Gaststätte mit traditioneller südasiatischer 

Gastfreundschaft gefeiert.   

Am 10. September habe ich meinen letzten Gastvortrag "Cartography and Cartosemiotics: 

Conception Vision "an der Tokio Universität präsentiert. 

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

es war phantastisch. 

A.Wolodtschenko 
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