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ABOUT THE BOOK

1.  Please describe, in 500 words, exactly what the book will be about and include the case for publication (e.g. fills a gap, hot topic, documents latest research).

The Internet is helping to redefine how maps are used. No longer restricted to paper, maps are now transmitted almost instantly and delivered to the user in a fraction of the time required to distribute maps on paper. They are viewed in a more timely fashion. Weather maps, for example, are updated continuously throughout the day. Most importantly, maps on the Internet are more interactive. They are accessed through a hyperlinking structure that makes it possible to engage the map user on a higher-level than is possible with a map on paper. Finally, the Internet is making it possible to more easily distribute different kinds of cartographic displays such as animations. The Internet presents the map user with both a faster method of map distribution and different forms of mapping.


This book will examine this new trend affecting cartography and geographic information science.  Presenting the work from at least 20 authors, the book will provide an overview of current research related to maps and the Internet.  It will include chapters on the technical aspects from the point of view of the map provider including chapters on new protocols, including XML, GML, and geoVRML.  Chapters will also examine new forms of map use through the Internet.  Topics will include the integration of maps for use in online surveillance activities, access to maps that may show sensitive information (e.g., chemical hazards), and how governments distribute maps through the Internet.  Individual chapters will also examine how the Internet is influencing the use of maps through mobile phone technology.


The book will provide an important international perspective.  Authors from the followiing countries have agreed to write chapters for the book:  Canada, Finland, Germany, Austria, Switzerland, France, Netherlands, Sweden, China, Australia, Great Britain, Japan, and the United States.  Descriptions of chapters are included here.

For whom is the book primarily intended and at what level?

The book is intended for an academic and business audience.  It would provide an overview of the current state of maps and the Internet, new forms of mapping and map use.  The book would see use as a graduate-level text.
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ABSTRACT

In a few short years, the World Wide Web has become a major medium for the distribution of maps. Hundreds of millions of people now access both static and user-defined maps through the web. A single website at www.mapquest.com reports distributing over 20 million maps on a daily basis.  A large number of other sites consistently distribute over 100,000 maps on a day.  The Internet is clearly redefining how maps are distributed and used, and represents a new and important area of research for cartography.
In 1999, the International Cartographic Association established a Maps and Internet Commission to focus attention on the dissemination of maps and spatial data through distributed electronic networks.  The first commission-sponsored symposium was held during 2000.  Speakers presented research in two general areas: 1) The application of specific tools for Internet mapping such as Java, VRML, XML, the integration of various forms of media with maps, and the efficient transfer of the data through the Internet; and 2) Research in Internet map use examined map use and user characteristics of both maps and spatial data available through the web, the development of user-specific maps such as for education and travel, and ethical issues surrounding the availability of data in the form of maps that may be too sensitive for public viewing.

The development of map distribution through the Internet is affected by general trends that influence the spread and adoption of the technology.  The adoption of the Internet has been particularly dramatic since the mid-1990s.  The number of users has increased rapidly as the technology has spread beyond North America and Europe.  Three major changes in the development of the Internet can be identified. In the first stage, the distribution of maps via the Internet was a novelty.  In the second stage, beginning in about 1997, the web emerged as a major form of delivery for certain types of maps.  In the current third stage, the continued development of this form of map delivery is dependent on solving specific problems.  Solutions to these problems are both technical and philosophical and will have a major influence on how cartography as a whole develops in the future.

1.0  INTRODUCTION

The Internet is redefining how maps are used. No longer restricted to paper, maps are now transmitted almost instantly and delivered to the user in a fraction of the time required to distribute maps on paper. They are also viewed in a more timely fashion. Weather maps, for example, are updated continuously throughout the day. Most importantly, maps on the Internet are more interactive. They are accessed through a hyperlinking structure that makes it possible to engage the map user on a higher-level than is possible with a map on paper. Finally, the Internet is making it possible to more easily distribute different kinds of cartographic displays such as animations.   The Internet presents the map user with both a faster method of map distribution and different forms of human-map interaction.  

Recognizing these changes in map distribution and map use, the International Cartographic Association (ICA) established a Commission on Maps and the Internet at its meeting in Ottawa, Canada, in August of 1999.  Commissions of the ICA promote international cooperation and research in specific areas of cartography. The Maps and Internet Commission was established to promote multi-national cartographic research in order to solve scientific and applied problems related to the distribution and use of maps through the Internet. In addition, the commission promotes Internet-based cartographic education and professional and technical standards for maps available through the Internet. The web-site for the new commission is: "http://maps.unomaha.edu/ica/".

At the initial meetings in Ottawa, the commission adopted the following terms of reference:

1) Focus attention on disseminating maps and spatial data through distributed electronic networks;

2) Examine Internet map usage and project future areas of growth;

3) Examine web map user issues to better serve user needs;

4) Promote the exchange of information about effective Internet mapping for an international audience;

5) Improve user access to maps by examining the potential of Internet map metadata;

6) Promote instruction on Internet mapping through collaboration / coordination with other ICA commissions.

This paper reports on the activities of the commission and places the needed research within the broader context of general trends in Internet usage.

2.0  MAPS AND INTERNET SYMPOSIUM - 2000

The commission held its first international meeting in Knoxville, Tennessee, on October 10, 2000.  The symposium examined various issues facing the distribution and use of maps through the Internet and consisted of a number of paper presentations and a round-table discussion.

Research in Internet map use and map creation are interrelated and the commission attempts to bring together researchers on both sides of this cartographic divide.  Six major themes emerged from the symposium that can be divided equally in terms of map use and map creation.  Under map use, an area of research centers on identifying the specific advantages and problems presented to cartography by the Internet.  Two major advantages were identified: a) the increased accessibility to maps (maps in general but also historical maps that have limited copies); and b) the actuality of maps (for example, constantly updated weather and traffic maps) (von Elzaker, 2001).

The second map use theme concerned specific uses of maps on the Internet. One study investigated the use of tourism maps on the web and how they can be used to influence decisions on travel.  A second study looked at the design of an Internet atlas for children.  These two examples are only a small subset of the different applications of maps, and the different ways in which the Internet can improve their use. 

The third general map-use theme involved questions of privacy and security in the distribution of Internet maps. "Webcams, Interactive Index Maps, and our Brave New World's Brave New Globe" touched on the increased use of webcams as a monitoring device and the ability to integrate webcam images as point symbols within maps (Monmonier 2001). In contrast, Cammack and Svadbik (2001) presenting on "Internet Maps in the Context of Community Right-to-Know versus Public Safety" focused on the mapping of chemical hazard sites to provide environmental awareness. Government organizations, worried about the use of the maps by terrorists, have placed legal restrictions on the information available on chemical hazard sites.

Sessions on Internet map creation looked at new technologies that are available to distribute maps. Much interest was expressed in the eXtensible Markup Language (XML). XML is a simple text-based system to encode data and uses a system of tags like HTML.  Ilya Zaslavsky (Supercomputer Center, University of California at San Diego) discussed the possibilities of XML and presented a working product called AxioMap in a presentation entitled "Client-Side 2D Vector Rendering and XML in Web Interactive Mapping" (Zaslavsky 2001).  

A second theme under map creation involved the use of the Internet to gain access to large spatial data sets.  An example that was presented was a method accessing a large database of passive-microwave data.  Considerable progress needs to be made on accessing and distributing large spatial databases before the Internet can be considered a serious medium for cartographic applications traditionally associated with paper.

A third theme under map creation involved the use of the Internet to distribute not the finished maps but the spatial data that can be used to produce maps, conduct statistical inquiries, or perform other forms of analysis. 

Working groups on Internet Map Use and Internet Map Creation then met to discuss future possibilities and problems. Possible research themes noted were the archiving of web maps, turning user questions or motivations into web map metadata, applying user research results to improve effectiveness of web maps, and methods of obtaining web map user feedback. Other likely activities of the commission were to agree on a classification of web maps and identify excellence in web map effectiveness by setting up a showcase. Issues also needing to be addressed were ownership, security and copyright.

3.0  WORLD WIDE INTERNET TRENDS

The development of map distribution through the web is largely dependent on the growth and expansion of the Internet as a medium of communication.  According to the Computer Industry Almanac, there were over 400 million Internet users worldwide at year-end 2000 (www.c-i-a.com/200103iu.htm). This is up from 200 million users at year-end 1998.  Most of the current users, almost 375 million, are located in the top 15 countries (see Table 1) while growth in the use of the Internet is coming from the Pacific Rim, Latin America, and Eastern Europe.  Use of wireless Internet via cell phones is especially strong in Asia.  Estimates of the number of Internet users in year-end 2002 are 673 million and over 1 billion by year-end 2005.  While the total number of users at present only represents about 7% of the world’s population, the rate of usage and growth in usage is remarkable considering the complexity of the required computing and communications infrastructure.  There is clearly a high demand for this form of information dissemination.

Table 1. Number of Internet users by country for the top fifteen countries.  The last column indicates the percent of the world total.

	PRIVATE
Top 15 Nations in Internet Use at Year-End 2000

	Rank
	Nation
	Internet Users
(millions)
	Share of World Users

	1.
	United States
	135.7
	36.2 %

	2.
	Japan
	26.9
	7.18 %

	3.
	Germany
	19.1
	5.10 %

	4.
	UK
	17.9
	4.77 %

	5.
	China
	15.8
	4.20 %

	6.
	Canada
	15.2
	4.05 %

	7.
	South Korea
	14.8
	3.95 %

	8.
	Italy
	11.6
	3.08 %

	9.
	Brazil
	10.6
	2.84 %

	10.
	France
	9.0
	2.39 %

	11.
	Australia
	8.1
	2.16 %

	12.
	Russia
	6.6
	1.77 %

	13.
	Taiwan
	6.5
	1.73

	14.
	Netherlands
	5.4
	1.45

	15.
	Spain
	5.2
	1.39

	
	Total
	374.9
	100

	Source: eTForecasts, http://www.c-i-a.com/200010iuc.htm


Internet usage has increased at a high rate in some countries since 1999.  Table 2 shows changes in the percent of Internet users by country from 1999 to 2001.

Table 2. Percent of Internet Access by Country for 1999 and 2001. The percent of users is specific to the population of each country.

	PRIVATE
Country
	% of Users 1999
	% of Users 2001
	Change

	Australia
	23%
	28%
	5

	Austria
	4.9%
	10%
	5.1

	Belgium
	3.9%
	16%
	12.1

	Brazil
	2.2%
	2.3%
	0.1

	Canada
	26%
	48.3%
	22.3

	China
	1.25%
	1.5%
	0.25

	Denmark
	13%
	33%
	20

	Egypt
	0.6%
	NA
	-

	Finland
	37%
	43%
	6

	France
	6%
	16%
	10

	Germany
	10.5%
	30%
	19.5

	Iceland
	61%
	75%
	14

	India
	1%
	1.6%
	0.6

	Ireland
	11%
	27%
	16

	Israel
	10%
	NA
	-

	Italy
	4.5%
	10%
	5.5

	Japan
	9.2%
	15.3%
	6.1

	Malaysia
	1.1%
	11%
	9.9

	Mexico
	0.5%
	2.2%
	1.7

	Norway
	30.4%
	50%
	19.6

	Netherlands
	27%
	NA
	-

	Portugal
	1.9%
	20%
	18.1

	Saudia Arabia
	0.5%
	NA
	-

	Singapore
	6.4%
	50%
	43.6

	Slovak Rep.
	9.5%
	NA
	-

	South Africa
	2.2%
	5.5%
	3.2

	Sri Lanka
	5.3%
	NA
	-

	Sweden
	33%
	50%
	17

	Taiwan
	11.4%
	30%
	18.6

	UK
	15%
	30%
	15

	US
	30%
	48%
	18

	Vietnam
	.02%
	.05%
	.03


http://cyberatlas.internet.com/big_picture/geographics/article/0,,5911_151151,00.html
4.0  INTERNET MAP USE

The number of maps that are distributed through the web has been tracked at four major sites since 1997 (Peterson 1997, 1999).  The results indicate that usage continues to grow rapidly, particularly at commercial sites.  Table 3 lists the average number of maps downloaded on a daily basis for the four mapping sites.

Table 3:  Number of Maps Downloaded on a Daily Basis

	Site
	1997
	1999
	2001

	www.mapquest.com
	700,000
	5,000,000
	20,000,000*

	www.fourmilab.ch
	35,000
	63,000
	219,000

	pubweb.parc.xerox.com
	80,000
	100,000
	120,000

	http://tiger.census.gov/
	35,000
	70,000
	100,000

	Total
	850,000
	5,233,000
	20,439,000

	* Personal communication,  Kristin Nofi, Marketing Communications Manager, MapQuest


Identified as the major map publisher in the world (Crampton 1998), MapQuest.com continues to grow rapidly.  The growth is augmented significantly by agreements with other major web sites, including Yahoo.com, to provide a map-making service.  Approximately half of the maps produced by MapQuest are a result of cooperative agreements with other sites.  The company calculates map draws on a monthly basis, and thus estimates the daily map draws from the monthly number, which consistently reaches more than 300 million – or 10 million maps per day – just from MapQuest.com alone. When business partners such as Yahoo.com are included, they estimate that more than 20 million MapQuest maps are created and downloaded each and every day (Nofi, 2001).  Usage dips slightly at the end of the calendar year, especially during November and December.

Another indication of the continued adoption of interactive mapping sites like MapQuest is the number of new visitors to the site.  The company estimates that it receives more than 8 million unique visitors per month.  These are people who have never used the site before to create a map.  Not only does the site have a consistent base of return users, but it generates a significant amount of new traffic every month.

MapQuest.com is now a wholly owned subsidiary of America Online, Inc.  As further integration occurs with America Online in the U.S. and abroad, usage numbers will be bolstered through promotion within AOL and subsequent trial and usage of MapQuest by AOL members. The company is expanding into Europe this year with localized sites in the United Kingdom, Germany and France.  MapQuest.co.uk was launched in February 2001. MapQuest.de in Germany and MapQuest.fr for France are scheduled to begin in the summer of 2001 (Nofi, 2001).

5.0  CONCLUSION

The Internet clearly represents a new medium for cartography.  While the first web map server dates to 1993 (Xerox Parc), the growth in map distribution through this medium, particularly at commercial sites, has been particularly dramatic since 1997.  The growth in the distribution of maps has been mostly been with interactive maps but sites that deliver static maps have also seen continued growth.  The Internet is contributing to the delivery of all forms of maps.

New technological developments in Internet map distribution will certainly take place in the coming years.  In this regard, the ability of the eXtensible Markup Language (XML) to download both the map data and the instructions for how to depict the data shows the greatest promise.  Other technology, including the Map-on-Demand systems for large format maps in which maps are printed through centralized ink-jet printers, also show great promise for bringing maps to the public.

As the Internet expands, there will be a greater need to understand how Internet maps are being used.  For example, many users already complain of the difficulty of finding an appropriate map on the Internet.  Clearly, better search technologies need to be developed to help find the most appropriate map for a particular application.  Certainly, there is a great deal of research and development still needed to make the Internet a more effective medium to distribute information in the form of maps.
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Maps for Exploratory Purposes over the Internet

Bin Jiang

Division of Geomatics, Institutionen för Teknik
University of Gävle, SE-801 76 Gävle, Sweden

Email: bin.jiang@hig.se

Abstract

Current maps over the Internet basically for view only as recognised by Kraak and Brown (2001). However, in the paper we pay particular attention to the maps for analytical purposes. This kind of maps is likely based on a server-client architecture with database at the server end and maps display at client end. According to current Internet GIS development, two solutions are often adopted for the derivation of analytical maps. The first is server-side solution which is based on the server to perform all necessary process like modelling and visualisation. The second is client-side solution which relies on the client to perform all necessary process. However a better solution can be achieved by balancing these two existing solutions in terms of process efficiency and reduced traffic between server and client ends. In addition, some heavily derived maps can be shared between clients with common interests. These discussions will be illustrated with some examples from our experiments.

Kraak M. J. and Brown A. (2001), Web Cartography: Developments and Prospects, Taylor and Francis: London.

Internet Maps in Teaching

James R. Carter, Illinois State University

The Internet opens a new map use environment that has utility for teaching with maps and about maps.  There are many ways the Internet can facilitate the use of maps in instruction.  

The Internet provides the mechanism for the capture and presentation of colorful and animated maps that are relevant to classroom use.  We send students out on the web to view particular maps, but leave them on their own to get diverted by other exciting things.  An alternative is to have the instructor capture some of those maps from the web and assemble them into pages particular to the subject being studied.  This gives more control of the experience to the instructor.  If this is done then appropriate permissions should be obtained.  

In one case students were assigned to go to a web site and use the map making tool at that site to construct their own maps.  Each student then constructed their own web site using the maps they generated at the other site.  All of the student web sites were tied together by a master page.  In this case the construction of the many maps and the creation of the web pages by the student was a gradable class project.  This project was done with the blessing of the person who maintained the mapping program on a remote site.  For the class master page see:  http://www.ilstu.edu/~jrcarter/LDEO/Geo201maps.htm

There is a growing trend to employ web-based testing programs in teaching at all levels.  These programs provide an integrated environment where content can be delivered, tests can be administered, grades can be posted and student-to-student as well as student-to-instructor communication is facilitated.  Maps belong in this environment.  The web dimension of these packages permits the use of colorful and dynamic graphics.  However, administrative overhead in the packages takes up a significant part of the screen and the use of maps has to accommodate restrictions imposed by the package.

Within those constraints it has been possible to create map-rich instructional environments that have not been possible in the past.  In the traditional classroom environment the instructor was able to show colorful maps and even animated maps.  But, the student was only able to see those maps in the classroom and had little opportunity to study the content.  With these web tools students can now study such maps at the own convenience and interact with those maps.  Examples will be shown relating to the portrayal of weather and climate on world maps.  A public overview of this course is available at:  http://lilt.ilstu.edu/jrcarter/Geo211/geo211.htm

The web-based testing programs provide a secure environment where only the students with authorization can gain access.  In such secure environments items can be shown that would not be appropriate to be shown on public sites.  Where students are required to purchase a textbook for a course, the web-enhanced material for that course can show maps from the text and when appropriate be critical of those maps.  In one case a map from the text was re-colored and was shown in comparison to the original map from the text to illustrate a point.

The web has the potential to be a powerful tool for teaching and maps are a part of the web.  The web is a unique map use environment and we need to develop the tools to enhance the processes of teaching with maps and about maps.  We are making good progress on this ever-evolving journey.

Design of Maps for the Web
William Cartwright

Associate Professor in Multimedia Cartography

Department of Geospatial Science

RMIT

GPO Box 2476V

Melbourne, VIC 3001 Australia

E-mail: william.cartwright@rmit.edu.au
It is argued that providing maps on the Web and the different strategies required for Web Cartography has changed the genre of the communication of geographical information.  Web cartography is different and the portrayal methods and viewing conditions are different from using paper maps, including maps produced by CAD or DeskTop Publishing packages.  

Maps and geospatial information visualizations delivered via the World Wide Web require a different design and production approach to paper maps and screen maps produced by various packages.  The strategies that need to be applied to map generation, communication and display are still being developed, tested and improved.  But, what is the best design ‘format’ for Web maps and what considerations need to be made when setting out on a design and production process for Web maps?

This chapter addresses the new area of Web mapping and it addresses the questions: 

“Why are they different?

“What constitutes effective Web map design? and 

“By which criteria do they need to be evaluated?

The answers to these questions will be supported with extensive examples of both good and bad practice and links to design resources and guides will be provided.
Biography of author

William Cartwright is an Associate Professor of Multimedia Cartography in the Department of Geospatial Science, RMIT University, Melbourne, Australia, where he specialises in the application of New Media technologies to Cartography.  He joined the University after spending a number of years in both the government and private sectors of the mapping industry. He is a member of the International Cartographic Association's Commission on Visualization and Virtual Environments and the Commission on Maps and the Internet.  His major research interest is the application of multimedia to cartography and the exploration of different metaphorical approaches to the depiction of geographical information.

NAVIGATING 3D MAPS

Sven Fuhrmann

Institut für Geoinformatik, Westfälische Wilhelms-Universität, D-48149 Münster, Germany,

Email: fuhrman@ifgi.uni-muenster.de
ABSTRACT

Today, internet-based 3d maps present navigation and wayfinding obstacles to the user, resulting in frustrated users and unusable applications. This paper introduces the reader to the concept of internet-based 3d maps and reviews current human spatial cognition research. In a first research attempt, relevant factors for navigation in internet-based 3d maps are identified, documented and combined into a model of navigation factors. The goal is to provide a theoretical basis for a framework in order to equip the user of internet-based 3d maps with better navigation tools and thus

facilitating wayfinding and productable applications.

KEYWORDS: Geovisualization, internet based 3d maps, navigation, wayfinding, spatial cognition.

Evolving Map Spaces: Advanced Interactions with ‘Maps’, Enhancing Interactions Between People

Nicholas R. Hedley
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Seattle WA 98195-3550 Seattle WA 98195-2142  USA
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Abstract

It is clear that the Internet is redefining how maps are used. This chapter discusses how existing Internet map use may be enhanced with advanced geographic visualization interface techniques. Integration of advanced interface technology may enhance conventional roles of the Internet and ‘maps’ (such as presentation, distribution and hyperlinks), and redefine the types of maps that are used. Recent research has yielded several types of web-supported 3D virtual spaces that provide a range of new intranet and Internet map use possibilities. These opportunities result from: (1) New modes of interaction with spatial information; and (2) New modes of interaction between people through and in shared virtual map spaces. Emphasizing these themes, a selection of existing Internet map tools and models of Internet map use are discussed. This is followed by a presentation of newer types of Internet map systems and models for their use. Examples of recently implemented and tested systems are discussed. Significant issues, challenges and implications are addressed. Future areas of development and opportunity are identified, including the role emerging technologies will play and we will need to accommodate changing user needs (such as the interface requirements of people who have grown up using graphically rich, mainly 3D interfaces).
Evolving web-based spatial visualization interfaces have important implications for map use. In individual and collaborative work, there are new displays that have great potential to maximize an understanding of spatial information. In collaborative activities, synchronous and asynchronous collaboration is now possible in 3D shared virtual map environments that include a range of spatial analytical and task tools. Greater intellectual access may result from enhanced map tools, adaptive models of Internet map use and new, powerful interface metaphors. These developments have significant implications for enhanced current and future map use in Internet settings.

Map Education and the World Wide Web
John Krygier

Ohio Wesleyan University

Department of Geology and Geography

Delaware OH  43015

jbkrygie@owu.edu
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The internet has profoundly transformed the ways we use and create maps.  More people have easier access to more sophisticated WWW mapping sites.  The explosive growth of WWW mapping sites and the users of such sites suggests that map education is more important than ever.  Prior to the WWW the general public were infrequent map users; now the general public, with access to the WWW, are frequent map users and map makers.  This chapter explores the issue of map education in a world transformed by the WWW.  As a focus, I document the ways in which a typical introductory course in "Map Reading" was transformed into a course with extensive exercises in map use and map making via access to WWW mapping sites.  This course engages students (who are mostly non-geography majors) in active learning about mapping, but also critical thinking about the nature of maps and data and mapping sites on the WWW, a skill which is more necessary than ever.  The course is influenced by recent initiatives on 'information literacy,' and course resources exercises are being simultaneously developed for the course and as general library educational materials with the assistance of a university information literacy specialist. Extensive student evaluation data, both qualitative and quantitative, reveals student reactions to the evolving course content.  As mapping WWW sites proliferate, map education, map literacy, and information literacy become increasingly vital.

The Internet, Cartographic Surveillance, and Locational Privacy

Mark Monmonier

Maxwell School of Citizenship and Public Affairs, Syracuse University

This chapter explores the use of Internet cartography to monitor a variety of threats, human and physical, as well as to report congregation of tourists at recreation sites. Online crime maps are a promising instrument of community policing, whereby spatially detailed crime data, collected routinely for a wide range of incidents, are mapped as point phenomena or for small areal units as rates. In addition to promoting accountability among law enforcement officials, maps can support crime-control by neighborhood watch groups. Over the objections of some privacy advocates, a few jurisdictions provide cartographic summaries of the reported residences of convicted sex offenders, in some cases with circles defining vulnerability zones around schools or playgrounds. Online maps also help citizens avoid traffic congestion, either by portraying relative rates of traffic flow or by pinpointing the locations of ‚”traffic cams‚”, which reveal rate of movement as well as number of open lanes. Cartographic surveillance is also prominent at meteorological websites, which use doppler radar, satellite imagery, and computer models to monitor storms and other weather phenomona. In addition, weather and tourist websites sometimes contain locator maps for webcams monitoring cloudiness, precipitation, wave height, or the presence and congestion of visitors. As a medium of geospatial surveillance, webmaps raise a variety of privacy concerns. Few potential applications are as ominous as customized reports from location-tracking services or wireless providers that collect and archive subjects’ coordinates.
Internet Map Mapping and Mobile Map Communication in Japanese Civic Life

Hiroshi Ota

Keio Futsubu School, Keio University

Dep.of Geography and Cartography

ohta@kf.keio.ac.jp

hirohta@attglobal.net
1) Free internet map communication by PC in Tokyo.

2) Useing internet mapping up-to-date traffic inforamation for Car

Navigation.

3) "i-mode" Mobile Phone and Daily Mobile Map user in  Japanese New

Generation.

4) Future Trend of Internet Mapping and Map Use in Japan.

5) Internet Mapping in Broad Band Era in Tokyo.
Visualisation of Three-dimensional Objects on the Internet

Patrick Ottoson

Department of Roads

Sweden

Virtual Reality

The first section will give a background and introduction to three-dimensional visualisation. Visualisation of three-dimensional scenes is sometimes referred to as Virtual Reality, VR. Definitions, usage, and the purpose of VR will be explained. Usually, Internet application gives non-immersed VR. Non-immersed VR is explained versus immersed VR. Even for Internet applications, special VR hardware can be used. These are explained, both the technique of today, but also the future ones.

Three-dimensional Data

Data are the most essential part in most geographic information systems. In this section, some acquisition methods are presented and the databases that normally can be used. Data (re-)construction and design are also important factors for successful visualisation of three-dimensional environments. These environments can be built by using geometric shapes like vertices, quads, grids, and surfaces. To be able to visualise realistic scenes, shading and lightning are needed. In most geometric engines, a normalised co-ordinate system is used. How to use this co-ordinate system with scaling and transformation is explained. Useful structures for continuous surfaces are TIN, grid, and quadtree models. In three-dimensional visualisation, data can be presented using the third dimension, e.g. text, buildings, roads etc.

Visualisation

Three-dimensional visualisation can be compared to the use of a camera, with lenses and a projection plane. In contrast to an ordinary camera, different projections can be used, like orthogonal and perspective projections. It is also possible to render the scene in either stereoscopic, anaglyphic, or monoscopic mode. Furthermore, other important topics are explained, like levels of details (LOD), frustum, z-buffer, culling, etc. In real-time graphics, surface-shading is used. This method and ray-tracing (non-real-time) are compared and explained. Different kinds of visualisation are explained, like real-time visualisation, animation, and fly-through. Visualisation can be used to examine time and space parameters. Sometimes, a simple method is good enough. Therefore, augmented visualisation is explained.

Geometric Primitives and Methods

In this section, different primitives are explained. Some examples of geometric primitives are texture, pixel, line, voxel etc. The primitives are used to construct a scene. Therefore, construction methods and topology are necessary. Two important methods exist; boundary representation (Brep) and constructive solid geometry (CSG).

Formats

For construction of three-dimensional scenes, VRML is widely used. Lately, GeoVRML was created to fulfil the requirements of presenting geographic scenes on Internet. VRML is a client-based approach, where the client's computer is used to create the scene. It is possible to generate the scene on the server as well. In that case, OpenGL or Direct3D is used. Animations and fly-throughs are normally prepared and distributed in a video-format, like MPEG or AVI.

Internet Applications

Three-dimensional visualisation can be used for a large number of applications. To name a few: explanatory sight-seeing (e.g. museum and company presentations), world heritage presentations, games, three-dimensional visualisation of landscapes, rescue training, modelling, analyses, and navigation systems (bird's view). 

Distribution of Three-dimensional Scenes

To be able to present three-dimensional data rapidly on the Internet, suitable formats and database solutions have to be used. Today, many manufacturers provide the market with such solutions. Robust database solutions will be more important in tomorrow's Internet mapping and location based services (LSB). The game industry could be an important break-through for three-dimensional visualisation. Perhaps, mobile services like LSB can be important as well. 
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Internet Maps and Public Participation: Contemporary Limits and Possibilities
Sebastien Caquard

University of St. Etienne

St. Etienne, France

Recent cartographic theory has critiqued the long standing status of the map as an objective social science tool.  This critique presents a challenge to cartographers in trying to construct maps that acknowledge the partial, or subjective nature of all spatial representations.  The technology of the internet, which fundamentally shifts the relationship between cartographers, maps and map users, may provide an opportunity for meeting this challenge.  As maps are currently being employed on the internet, however, they continue in the tradition of serving as objective social science tools.  This becomes particularly problematic in situations where internet maps are used to foster public participation in development projects.  The apparent objectivity of internet maps may hide particular sets of interests and perspectives that in turn impede the ability of citizens to make well informed decisions.  

This chapter will explore this problem by examining a range of maps on the internet that are used for public, participatory development projects.  This analysis will highlight existing gaps between the information these maps are supposed to convey and the message the maps actually transmit.  As a result, it may be possible to demonstrate that technological evolution in map making, as provided by the internet, has not been accompanied by a change in the theoretical understanding of the map employed by internet cartographers.  This chapter will conclude by suggesting ways in which internet mapping could better acknowledge and incorporate such a critical perspective.  

Web-based multimedia GIS – exploring interactive maps and associated multimedia information on the Internet 

Shunfu Hu

Department of Geography

University of Wisconsin - Oshkosh
Recently, Web-based GIS applications have become important tools for disseminating geographical information in digital map format on the Internet because of their platform independence, interactivity, and wide accessibility. This trend brings about new insights on the integration of Web-based GIS and multimedia on the Internet since multimedia has already been seen as the strength of Internet applications.

This chapter briefly examines the principles of Web-based GIS applications and multimedia technology, and then focuses on the development of a Web-based multimedia GIS that links GIS and multimedia technologies on the Internet. The Web-based multimedia GIS is based upon interactions between three components: 1) a Web-based GIS application developed to manipulate digital maps; 2) a Web-based interactive multimedia application designed to manipulate multimedia information including text, graphics, photographs, digital video and sound; and 3) a mechanism of linking the Web-based GIS application and the interactive multimedia application. The chapter concludes with an example that demonstrates the use of a Web-based multimedia GIS, which allows the Internet user to explore digital maps and associated multimedia information. 

An Intelligent Agent-based Architecture for Internet Mapping and Distributed Geographic Information Services.

Ming-Hsiang Tsou, Department of Geography, San Diego State University, San Diego CA 92182-4493.  E-mail: mtsou@mail.sdsu.edu.

Along with the progress of computer networks and the popular use of the Internet, Internet-based mapping facilities have emerged as primary research areas in both cartography and geographic information science.  However, current Internet mapping research mainly focuses on ad-hoc technique-centered solutions without considering the uniqueness of on-line spatial information and the principles of cartographic design.  This chapter introduces an intelligent agent-based architecture for Internet mapping and propose a software framework to facilitate the development of Internet mapping applications from a short-term, technology-centered project to a sustainable, cartography-oriented development strategy.  A prototype Internet map server is under development in the Department of Geography at San Diego State University and will explore agent-based mapping functions and capabilities.  The design of this prototype focuses on the intelligent agent-based mapping tools, dynamic integration of GIS components, and design of a high-level agent-based communication mechanism.  The Internet map server has also been used in the development of a new course curriculum, Internet Mapping and Distributed GIS (http://map.sdsu.edu/geo596), and its lab exercises at San Diego State University.

Keyword: Internet mapping, intelligent software agents, cartography.
Dissemination of Census and other statistical data through Web maps

C.P.J.M. van Elzakker

ITC, Enschede, The Netherlands
Accessibility and actuality are important considerations for users of Census and other statistical data. Therefore, the World Wide Web potentially is a very suitable means for the dissemination of such data. As far as these data also have a geospatial component, Web maps may play a very useful role in this dissemination process. This may take several forms: Web maps as geographical interface for data retrieval, Web maps as means to present the Census or other statistical data and interactive Web maps to explore these data on-line. These different functions are discussed on the basis of case studies of new websites of national statistical organizations in both the Netherlands and the Philippines. 

Online cartography with XML

Ilya Zaslavsky

San Diego Supercomputer Center
This chapter will review the principles, technologies and prospects of XML-based online cartography. We will focus on: (1) emerging XML-based standards for encoding spatial data, and their use for spatial data interchange and distributed mapping, (2) the new XML grammars for 2D vector rendering, and their use in Web mapping, (3) the use of XML for cartographic metadata management, and  (4) use of XML in support of spatial data infrastructure, spatial query processing and information mediation. While providing an overview of XML uses in Web cartography by a variety of vendors, the chapter will highlight our experience in XML-based spatial data mediation, and in the development of AXIOMAP (Application of XML for Interactive Online Mapping) software.
From historical maps to geographic information technologies: the role of multimedia
Alberto Giordano

Department of Earth & Geographic Sciences

University of Massachusetts at Boston

100 Morrissey Boulevard

Boston, MA 02125-3393

- An overwiew of the use of temporal data in GIS

- Issues in using GIS in historical geography (metadata, accuracy).

Limitations of the technology. Need for a multimedia GIS

· - Multimedia metadata, a possible answer to the technology limitations

· Case study: New Bedford

My chapter would be on the pros and cons of using geographic information technologies with historical data. Focus will be on issues of accuracy and metadata in the context of historical maps, and the case study will be New Bedford, Massachusetts. To show how multimediality can be used in this context, I will introduce the concept of multimedia metadata, in which the traditional components of metadata (as per, for example, SDTS) are integrated with images, texts, spoken words, etc.. Together, maps, images, texts, etc. provide a snapshot of the history of a place. To integrate what I have already  done, I am in contact with the New Bedford National Historic Park to do a multimedia GIS on the downtown area.

Internet GIS based on Java

Prof. Jianya Gong

Wuhan University, China
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