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I - Introduction
1- Context
Our work tackles user map design on the web. Lately the explosion of cartographic tools on the web allows anyone to become a mapmaker. Nevertheless the problem of quality of those maps has to be raised. Besides many cartographic websites do not offer as many personalisation functionalities as they could. On-demand map design has to be improved: users should be granted with the possibility to specify how a map is created to best fit their needs, which requires adapting to user taste and context while respecting cartographic rules.
2- Problematic
In this paper we focus on the conception of personalised and efficient legend for topographic maps on the Web. Cartographical signs must altogether convey a visual message. For instance, all graphic objects that are portrayed with the same style belong to the same type. They form a theme in the structure of the legend. Other pieces of the visual message are relations between such themes. These relations can be of order, association or difference. Many choices occur during map design: defining a legend structure and defining styles. Thus designing a legend is not merely portraying geographical objects. Conceiving a correct legend requires theoretical (semiology) and technical (classical GIS tools and interfaces handling) knowledge as well. Moreover if the user wants to design an innovative legend and lacks artistic abilities he might have to go through a time-consuming process. Everyone who once tried to portray his data through a classical cartographical user interface has experienced the too numerous number of mouse click to try a colour, a stroke or a combination of colours.
[Bertin 1967] defines methods to create appropriate legends. Nevertheless these rules have not been implemented in usual GIS tools. Cartographic tools on the web tend to propose legend types which are very restrictive. Moreover those tools target at experienced and specific users and do not fit novice users’ competences. Several works address legend design on the Web: 
- UMapIt (Unrestricted Mapping Interactive Tool) developed by the University of Laval allows a user to personalize a map based on the following functions: selecting themes and objects within themes, selecting a geometric representation for an object – based on a multi-representational database-, modifying the symbol of a theme, modifying the symbol of an object [Bernier 2005].
- [Brewer 2003] proposes an online tool to assist users in finding efficient colours for their thematic maps. The ColorBrewer produces a set of colour schemes adapted to a user need described with two criteria. A first criterion is the number of classes in the legend. A second criterion is the type of relation between the classes: sequential, diverging and qualitative. Once the user has selected a colour scheme, the ColorBrewer applies it to a default map. This allows the user to have a visual overview of what colours yield when they are associated in a legend. The ColorBrewer is made for users who need to conceive a nice thematic map, but have neither expertness nor time to analyse colour schemes and their suitability. This work is an important step in the conception of legend on demand mainly to assist a user during the choice of colour schemes for his legend. We notice that it does not concern topographic maps.
- [Chesneau 2006] contributes to improving legend by evaluating and enhancing colour contrasts in a given map. Chesneau’s tool calculates colour contrasts in existing maps and checks if they correctly render relations (association, difference, order) between themes. Besides it suggests new colour schemes. Her model could be used in our global procedure of efficient and personalized legend conception.
We would like to assist inexperienced users in designing their own legend on topographic maps from the outset. Our solution will integrate cartographical expertise to ensure that the resulting map actually respects the user information message.
II – Approach: dialogue and analogical reasoning 
In this part we describe our choice of a man-machine dialogue to assist an inexperienced user to conceive a legend on the Web. We first clarify this choice and describe the main components of a man-machine dialogue. Then we explain why a dialogue based on analogical reasoning could be interesting to reach our purpose.

1- A man-machine dialogue
Assisting a user in map design has many challenging aspects. First aspect is to integrate cartographic expertise, like semiologic rules, in the design process. Another aspect is to adapt to user needs. As we do not have an existing and satisfying model to take into account the notion of taste of users, we have to create a flexible framework which should treat a wide range of preferences well. 

A graphical interface makes communication and eventual collaboration between actors possible. But a mere graphical interface is insufficient to help a user to be guided through its preferences. So we propose to use a model of dialogue through a specific interface in order to interpret all of the interactions as a whole and not just one by one.
Research works in man-machine dialogue aim at using social interaction protocols in man-machine communication. Man-machine dialogue does not attempt to copy man-man dialogue but aims at preserving any characteristics which seem essential for a good communication between interlocutors. Thus the purpose of the dialogue is the exchange of judicious information between a man and a machine. Many types of dialogue exist and we choose to focus on the finalised dialogue. This type of dialogue aims at the realisation of a task or at the resolution of a problem which fits well in our context. We introduce in the next paragraphs the main components of a finalised dialogue –goals, strategies and acts of communication.

1.1 
Notion of goal
[Caelen 2003] characterises a goal like « a situation to reach or a mental state to satisfy ». In our context of dialogue, interlocutors do not have the same initial goals to reach. Actually the user needs to create a cartographically correct legend that satisfies him and the system wants to help the user to do it as fast as possible.

In addition to those initial goals, we define two goals in our model:
· the main goal : the common ground both interlocutors have to reach to be satisfied ,
· the conversational goal : the motivation for maintaining the dialog both interlocutors have to share.
We introduce next the notion of strategy, a main part of the dialogue.
1.2 
Notion of strategy
[Caelen 2003] defines a strategy of dialogue as being a way to manage the dialogue between interlocutors in order to lead a conversation. The strategy aims at choosing how different goals are managed: to give up temporarily a goal, to lay down another one, to propose a third one.
Those possibilities hold to a typology of dialogue strategies:

· Non-inferential strategies: There is no common goal, the initiative of dialogue could be delegated by an interlocutor to the other (reactive) or conserved in order to drive the dialogue (directive). The current goal could also be displaced (constructive).

· Inferential strategies: Both interlocutors have their initial goals and share the initiative of the dialogue. According to the initial goals, negotiation or cooperation could be setup.
Depending on the state of the dialogue, one or another strategy is best adapted, just like in man to man communication. In fact if interlocutors reach an impasse, a directive strategy could be triggered off. If a user seems indecisive, a constructive strategy must be triggered off in order to propose another temporary goal.

Our model of dialog should guide the user and the system to design a legend satisfying and cartographically correct. We explained previously that they have to find a common ground between their own initial goals. We propose to use a dialogue based on negotiation. [Baker 1994] proposes three main strategies of negotiation:
· The “refine” strategy: an interlocutor wants to modify a proposition of the other interlocutor.

· The argumentation strategy : an interlocutor has to convince the other in order to eventually reach an agreement

· The “waiting for” strategy: an interlocutor has no reason to refuse a proposition and no proposition to do, but he encourages the other to make a new proposition.
According to the state of the dialogue, one of those three strategies could drive the dialogue.
1.3 
Notion of acts of communication
A strategy is based on a sequence of indefinite actions. Those actions -to propose, to comment- are called the acts of communication. We explain in the next parts those possible acts of both interlocutors.
In the following part we detail on which objects our model of dialogue rests on.

2- Analogical reasoning and map samples
In our context, the user is not a cartographic expert and does not master words to describe a map and its properties, neither the representation methods underlying its conception. Moreover he does not know entirely what he wants. We distinguish his objective need which binds to external needs (“I have to represent the agricultural diversity in Britain”) and his subjective needs mostly related to his tastes. As underlined previously, it is extremely difficult to find a model for the user to explicitly describe his needs. Such representational issues are often met by the use of analogical reasoning: the user does not directly describe his needs rather he expresses himself about something else related to his needs. In order to simplify the analogical reasoning, it is also possible to use a representative or typical element of a category instead of describing all categories. This element could be a sort of prototype. [Rosch 1977] explains that “on a cognitive plan, the most economic encoding to represent a category is a concrete image of the medium member of this category”. Such a prototype is the map sample. A map sample is a small map which is associated to a set of documented properties. The user does not have to express his wishes with words. The system proposes him map samples; then the user decides what he keeps or what he refuses, or what he changes. Map samples are media of the dialogue between the user and the system.

A combined use of natural language and map samples as objects of dialogue has been introduced by [Hubert 2002]. The main relevance of this combination consists in improving expressive and comprehensive abilities of the users: map samples are used to parameterise a generalisation treatment. The sample allowed the user to reason about values of parameters and objects types in the database.

We use the preliminary work of [Domingues and Bucher 2006]. They have created a first database of map samples, i.e. small maps associated to a set of properties. An important result is the analysis of map properties that are relevant to users like realistic, luminous or warm. They created varied maps according to those properties and then documented properties values for each small map.
In this section we explained the choice of a man-machine dialogue based on negotiation to realise a complex task on the Web, the legend conception. We focused next on the use of map samples in order to help the user to bypass semantic difficulties.
In the following section, we present the first elements of our dialogue and particularly our global strategy.

III – Our global dialog strategy 
After defining a dialogue strategy as a way to manage a dialogue, we present our global strategy, which aims at maintaining and evaluating our dialogue. It evaluates if the dialogue processes well, if it is blocked or risks failing. First we propose a model of legend in order to formalise the purpose of the global strategy. Then we propose strategies of creation on which the global strategy relies.
1- Formalization of the main goal: 

The main goal of the dialogue is reached when:
· the legend is designable, i.e. the model of legend is completed,

· the legend satisfies both interlocutors, the system and the user.

We use clues from [Brewer 2003] and [Chesneau 2006] that consist in explicating the legend structure. We propose a formal model of legend drawn on Figure 1: 
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Figure 1 Model of a legend
The legend is made of three kinds of elements:

- We call Component a couple of sense and sign, i.e. a label and a style. A component is associated to a graphic element.

- We call Theme a whole of components which have relations of association or order between them.

- We call Relation what binds at least two components (association, order) or two themes (association, order, difference).

The user must be guided to choose his components of legend. Good interactions between interlocutors should help the system to retrieve constraints on the legend.
2- Interactions and storage of constraints
One important act of the system is the proposition of map samples to the user. The difficulty of the dialogue lies in the quality of this proposition. In fact the system has to “question” the user through map samples. At the beginning the system should make the most varied proposition of samples as possible in order to obtain many information from the user. The global strategy aims at interpreting those constraints on the legend and prepares the common ground. It assesses that:

· there is no repetition in the propositions,
· the system helps the process (detects conflicts or blocks, minimises compromises…),
· the user is free in its choices.
But the process has to be short and depending on the state of the dialogue, the global strategy has to drive the system to make propositions in a convergent way.
Acts of communication of the user are symmetric to those of the system. When the system proposes, the user could make comments on map samples or on elements of a legend (colours, symbols …). He could also reorganise the themes in the legend. Finally he can test a temporary legend on his data.

The question is on what the global strategy relies in order to organise those interactions and to complete the model of legend.
3- Our strategies of creation

We propose to use cartographic creation processes: the user begins to choose the colours of its legend, or the user begins to represent each theme one by one...etc. We call those creation processes, strategies of creation. They guide the user through the design of a legend. We propose that the global strategy relies on four different strategies of creation:

- Selection of a map sample and refinement. The system proposes a set of samples to the user, who comments them. On the interface with the buttons “I like”, “I don’t like”, “I want”, “I don’t want” the user can make comments on components of the legend (label, style). According to this comments, the system proposes samples again and so on.
- Selection of colours. The system proposes any palettes to the user, which selects one colour scheme or picks up one or more colours. The user applies the selected colours on his data. He could change its selection as he wants. 
- Representation of each theme one by one. The system presents the user the list of the themes to legend. The user chooses a theme to analyse; the system proposes him a selection of map samples categorised by the representation of the selected theme. On the interface with the buttons “I like”, “I don’t like”, “I want”, “I don’t want” the user can make comments on label and style of a theme. 
- Representation of some important objects.  The user selects an important or a representative object to represent; the system proposes him a selection of map samples grouped by the representation of the selected object. On the interface with the buttons “I like”, “I don’t like”, “I want”, “I don’t want” the user can make comments on style of the object.

For each strategy, the system interprets the comments as constraints and makes another proposition of samples according to those constraints and so on until the user is satisfied.
No order is established to use creation strategies. Depending on the state of the dialogue, both interlocutors could switch to another creation strategy. The user could begin to select his colours and then represents each theme one by one. In fact any state of the dialogue could set a problem which could be resolved by deciding to choose another strategy, by having simple local negotiations, by interrupting the negotiation and choosing another strategy. The global strategy evaluates permanently the progress of the dialogue. So it could reveal points of interest or stops in the dialogue where the user or the system has to take a decision.
IV- Perspectives

The presented work concerns a proposition of a man-machine dialogue to help users to conceive satisfying legend on the Web. A global strategy of dialogue which relies on creation strategies is proposed. Important acts of communication of interlocutors are noted. In order to bypass semantic difficulties, the system proposes to novice users sets of map samples as objects of dialogue. Users express their constraints on the wished legend in commenting the samples. 
We have the objective to develop a model of constraints on the object of legend. We noticed that the user has his constraints bind to its subjective needs. In parallel, the system has also its constraints bind to the respect of cartographic rules. We have to found a flexible model to take into account those constraints, to store them and to make propositions according to them. One of our difficulties is to explore the whole of map samples which is not easy to index in order to make propositions more or less varied of cartographic samples. Methods have to be found to characterise those samples and to help the system to group them.
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