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Introduction 
The amount of cartographic data distributed on the Internet is still increasing. Today, most of the 
data are raster data, but the emerging XML-standards will make it easier to distribute vector data on 
the Internet. One of the main advantages with vector data is that it is easier to integrate and 
generalise them than raster data. However, this requires a suitable technical environment to perform 
the data-integration and generalisation.  
 
During the last years some prototype systems for distributing vector data on the Internet have been 
developed. Many of these systems are based on the two XML-standards Geographic Markup 
Language (GML; OGC, 2002) and Scaleable Vector Graphics (SVG; W3C, 2002). These two 
standards are complementary: GML is used for storing and distributing geographic data and SVG is 
used for presenting data. In many current prototype applications the cartographic data is stored in a 
database; when a map request is performed to the database a GML-file is created. The GML-file is 
then translated into an SVG-file (in e.g. an XSLT-transformation). In this step it is also possible to 
perform some generalisation transformations (Lehto and Kilpeläinen, 2000, 2001a, 2001b). The 
project described in this paper also follows this workflow. The new thing is the use of Java 
Topology Suite (JTS; Vivid Solutions, 2002; see Figure 1). The purpose of this step is to have a 
powerful and flexible environment to perform the data-integration and generalisation.  
 
Java Topology Suite is a class library in Java. JTS was chosen as environment for generalisation 
and data-integration mainly due to following reasons. Like GML, JTS conforms to the Simple 
Features Specification for SQL (OGC, 2002) and it contains robust implementations of the most 
fundamental spatial algorithms (in 2D). Furthermore, JTS is an open source and free to use and 
modify in research. 
 
Our project concentrates on following tasks:  
1) Write a Java-based routine that reads GML-files and creates objects in geometry classes (defined 
in Java Topology Suite) plus write another routine that translates the data in the other direction. 
2) Implement some data-integration and generalisation algorithms, using the spatial operations in 
Java Topology Suite when applicable.  
3) Perform case studies using data from National Land Survey of Sweden. These studies will 
concentrate on real-time applications on a small-display (about 8x10 cm). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: A schematic view of distributing cartographic vector data from a database to a user.  
 
Current status 
The current status of the project is that we have written a translation program from for GML file, 
based on a free parser (Xerces) from Apache (2002). The cartographic data is then stored in a Java 
environment called JGML (Java GML; the enclosed pdf-document describes JGML in a UML-
model). JGML is a Java implementation of the GML specifications that uses the class libraries from 
JTS.  
A Java Viewer is also developed (see Figure 2). The viewer will only be used for development 
work. 
 

 
 
Figure 2: Data from the City of Malmö, Sweden, shown in the JGML viewer.  
©  The local municipalities in Skåne and National Land Survey of Sweden, 2002. 
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Future plans 
The starting point for the generalisation and integration part (task 2) will be one or a few realistic 
scenarios around user cases where real-time generalisation and data-integration are needed to create 
a map with dynamic content. We are currently working in the modelling stage with this problem. 
An extension of the UML model is made and will implemented in Java during the summer. Among 
others, this extension adds a spatial data structure based on constrained Delaunay triangulation 
(Shewchuk, 1996). 
 
In the near future the project will concentrate on implementing known algorithms. Examples of 
routines we would like to implement are variable-scale presentations (Harrie et al., 2002), least 
squares methods for graphic generalisation (Harrie and Sarjakoski, 2002; Sester, 2000), building 
generalisation (Regnauld, 1996) and possibly some methods from the Agent project (Lamy et al., 
1999).  
 
If we take a longer time perspective our aim is also to develop some new methods. Of special 
interest are, perhaps, methods for real-time data integration. One such example is adding route-data 
to a map; a major issue here is that the route data should not hide important map data. 
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