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Abstract. Generalisation is a complex operation of the mappirocess seek-
ing to simplify geographic data. In order to caowt this process, algorithms
are used. Multi-agent systems are an approachcteesirate the application of
these algorithms. Models were proposed in theglitee, but some situation are
not automatically generalised in a satisfying w@yr hypothesis is that, if the
behaviour of the agents is described in a wayttias into account the organi-
sation of geographic objects in levels, we may esdhese issues. Methods to
explore this hypothesis are introduced in this pape
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1 I ntroduction

The PhD project exposed in this paper deals wittbgeaphic generalisation. Carto-

graphic generalisation is the process that aindeateasing the level of detail of a
vector database to fit a given scale and spec#f@arsi needs in order to create a legi-
ble map. Indeed, when the scale decreases, that @xtéhe map to show information

about the portion of the real world in reality maler (Figure 1).
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Fig. 1. Generalisation of a detailed map from vector ded@yright IGN).



This is a complex process as the generalisatiatiffeirent objects (buildings, roads,
etc.) is constrained by other objects. Among tHéedint approaches used to auto-
mate the process, there are agent-oriented mobledse models allow solving some
specific issues. We assume that a more generictavalescribe relations between
objects will help us to generalise automaticallyrencases. In this position paper we
first describe the motivation of the PhD projeber we give research questions and
finally we describe our methodology.

2 M otivation

The main idea of the agent oriented generalisatiodels is the fact than geographic
objects are describe as an agent (Weiss, 1999pntteahpts to satisfy personal con-
straint (e.g. minimal size constraint for a builglirand shared constraints (e.g. prox-
imity constraint between a building and a road syinbrhese autonomous entities
will execute interactions with other ones to soleeally issues produced by scale
change. An interaction is an operation executedr®y or more agent(s) taking into
account their situation (Figure 2).

lam anagent. Am |
satisfied ? No, the
proximity relational
constraint | share with the
road with the light grey
symbol is not satisfied.

Which interactioncan |
perform to satisfy this
unsatisfied proximity

constraint? | can perform

a displacement

interaction.

| performed the
displacement interaction.
The proximity constraint
is now satisfied, and | did
not decrease the
satisfaction of my other
constraints.

Fig. 2. Simplified scenario of the execution of an intéiat (copyright IGN).



Interactions may be hierarchical. In AGENT (Rua®9;9Barrault et al. 2001), rela-
tionships are described between components (eilging) and a “meso” object (e.g.
urban block), and the meso agents are able toetriggg) components and give orders
to them. Interactions may occur between objects fsame levels too (e.g. two close
buildings interact when one moves away from thethke in the CartACom model
(Duchéne 2004; Duchéne et al., 2012). The GAEL m(@affuri et al., 2008) intro-
duces new interaction types when decomposing abjetd points: the interactions
between the decomposed object and its points, tendhteraction between the points
themselves. The interactions in these three matelshowed in Figure 3.
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Fig. 3. Interactions between objects in existing modedpycight IGN).

Some problems remain unsolved by these modelsethdather types of relations
should be used to improve generalisation:

— The inclusion relationship type occurs when an abgincluded in another object,
e.g. accidents or bus stations on a road (Jaala 2012) (Figure 2b).

— Diagonal interactions between objects of diffedentls, e.g. two buildings inter-
acting as a whole with other neighbouring objeEtgyre 2a).

— Obijects involved in a hierarchy can both interadthwtheir “parent” and other
objects in a same level, e.g. bus stations staging road when the shape of the
road is modified while preserving consistency vather bus stations (Figure 2b).



— An object can be included in two hierarchical rielaships and therefore needs to
make decisions taking into account these two iatips at the same time, which
is currently not well handled, e.g. a building bajong to two alignments (Figure
2c¢) or a bridge included both in a road and a r{i#gure 2d).

We assume that a generic interaction model woulg tesolve these issues. A
model used in the simulation domain called PADAWfPcault and Mathieu, 2011)
has interesting properties for the issue (e.g. iHeuel hierarchy, interaction-based

model).
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Fig. 4. Instances of relation types not processed yetytagipt IGN).

3  Aimsand research questions

The objective of the PhD is to define an agentragd generalisation process taking
into account relations between objects at diffeteméls and to answer to those re-

search questions:

— How can generalisation problems implying many levef interaction be solved?
The main purpose of the PhD is to provide solutionsrder to improve an auto-
matic generalisation process.

— How to orchestrate interactions between agents?fder the agents are activated
and the order the algorithms are applied impaes¢kult of the generalisation. In
an agent modelling perspective, we want to progideneric way of modelling the
agent behaviour in constraint solving problems.



4 Method

PADAWAN is identified as a potential basis to sohlegnaining questions on interac-
tions between agents in generalisation. First,dlysmed similarities and differences
between this model and the existing ones, in oi@e@dapt PADAWAN to the speci-
ficities of generalisation.

Then case study was defined: a map combining logsgtaphic data and touristic
thematic information. Figure 3 gives an instancehef case study: a series of bends
can be schematised using a schematisation algofitleordix et al., 1997) that re-
moves some bends (Figure 3a and 3b). But whendhd has a proximity relation-
ship with a touristic point object (Figure 3c), hean this information be preserved?
Solutions to such problems will be proposed, antlvé evaluated by means of ex-
periments.

From these specific cases | will analyse in a mgweeric way the relations be-
tween objects and then | try to propose a decigioness to orchestrate the activation
of the agents. This process will have to be evatlialy means of experiments too.
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Fig. 5. (a) They are 13 bends between the two junctionbeotircled road (1:100k). (b) The
same portion gets only 8 bends (1:250k). (c) Ithaee to apply the same operation, how to
preserve bends in relation with other map elem@ilkisthe encircled church)? (copyright

IGN).

5  Conclusion and perspectives

First, we introduced agent approaches to autometerglisation process and their
limitations. Then, we expose our hypothesis: enbahe expression of interactions
may help us solve unsolved generalisation caseidatatify some of the unsolved

case and their multi-levels aspects. Currently,fits¢ results cover two aspects: the
adaptation of existing processes to the PADAWAN elahd the study of specific

cases (Maudet et al. 2013). The next steps wiliobgive solutions to other specific

cases in order to propose a generic way to managelavel interactions.
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