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Abstract. The objective of cartographic generalisation is to simplify geographic
data in order to create legible maps when scale decreases. This demonstration
presents the implementation of a work in progress, aiming at defining a multiagent, multi-level solution for generalisation. The demonstration introduces the
basics of cartographic generalisation and shows some aspects of the model currently being developed, including parameterisation and detailed execution of
some interactions, as well as results.
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Introduction

Generalisation is a process of the cartography domain, aiming at adapting the level of
details of geographic objects to a given scale. Different agent-oriented approaches
have been used to automate the generalisation process, e.g. [1;2;3;4]. A work in progress [5] aims at enhancing multi-level representation in agent-oriented in order to
deal with more complex relation between objects. The proposed model is based on the
PADAWAN model [6], initially designed for multi-level simulation, which has been
adapted to perform constraint problem solving dedicated to the specific cartographic
generalisation application case. In this demonstration, we show an implementation of
this model in CartAGen [7], a platform developed and used for research in cartographic generalisation, which is based on the GeOxygen project1.
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Main purpose

Geographic information is stored in vector geographic databases, where objects (e.g.
buildings, roads) are stored with theirs geometries (e.g. points, polylines, polygons),
and attributes (e.g. nature of a building, administrative status of a road). During the
1
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map creation process, these objects are drawn with given symbols, and depending on
the map scale the objects may need to be simplified because room to display the same
portion of the real world is smaller at a smaller scale. Modifications need to be done
in order to fit the visual perception levels of the final user.
Such readability requirements can be expressed through constraints (e.g. buildings
must be above a minimum size, symbols have to be sufficiently spaced). In order to
satisfy these constraints, objects may be suppressed, moved, or get their geometry
modified, using different algorithms.
The orchestration of these operations is a complex process, because, to generalise
one object, other objects, with which constraints may be identified (e.g. a building
aligned with others buildings, a road parallel to another road), must be taken into
account in order to use appropriate algorithms, with appropriate parameters. In order
to automate the generalisation process, agent-oriented solutions were proposed, where
geographical objects are described as autonomous agents interacting in order to satisfy its constraints and generalise themselves. Depending on the models, two kinds of
interactions are considered:
─ Hierarchical interactions (e.g. a building and the urban block, i.e. the portion of
space bounded by roads, it belongs to).
─ Transversal interactions (e.g. a building with a neighbouring building).
We are developing a model, based on the PADAWAN paradigm, in order to represent
interactions and levels used for generalisation in a generic way. PADAWAN is interaction oriented, and interactions are assigned to agents in interactions matrices. In our
approach, PADAWAN was modified in order to fit the constraint oriented aspect of
generalisation. An agent will evaluate its constraints and choose an interaction to
execute. More details on the agent behaviour are given in [5].
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Demonstration

CartAGen is a module of the GeOxygene project, developed in Java at COGIT laboratory. It allows to load, symbolise and display geographical data from various
sources, and contains various algorithms to analyse and modify the objects geometries.
In this demonstration, we show the different steps of generalisation using the implementation of our model:
─
─
─
─

Loading and symbolising data.
Creating agents and assign interactions to them in interaction matrices.
Launching the multi-agent process for a small part of the loaded data.
Showing the result of generalisation process.
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Conclusion

This demonstration shows the complexity of the automated cartographic generalisation process. It shows the different steps of a whole generalisation process on a small
data set, and a view of some interactions in a detailed way, in order to understand the
behaviour of agents. The adapted PADAWAN model is a work in progress, and will
be further improved and developed, in order to give solutions for other generalisation
issues.
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Fig. 1. Screenshot of CartAGen with data loaded.

Fig. 2. Screenshot of CartAGen with interactions matrices editor.

