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Abstract

Some European National Mapping Agencies (NMAs) decided to create a consortium, called MAGNET, in order to share their experience and tools related to automatic generalisation. They use the same platform, Radius Clarity, developed by 1Spatial (formerly Laser-Scan) from specifications defined by the MAGNET partners. This paper, which is more organizational than technical, reports on the origins, objectives and functions of the MAGNET Consortium.
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1 Introduction

A growing number of National Mapping Agencies (NMA) have produced topographic vector databases that they want to exploit to generate a wide range of cartographic products at different scales. In order to be able to use these data as efficiently as possible, complex generalisation problems need to be resolved. 

Important research efforts on generalisation have been made during the last fifteen years and many papers have been published on the subject. However, very few map production systems use automatic processes to perform cartographic generalisation tasks. 

This paper presents a collaboration between four national mapping agencies (NMAs), which has been set up to boost the adoption of automatic processes in their production systems. This paper describes the origins of this collaboration, and the current activities of the consortium. The discussion on the origins traces the roots of the collaboration back to the European project AGENT, which developed a promising prototype to perform generalisation tasks automatically. Then it explains why and how a group of users have decided to get involved in the development of a commercial version of this prototype, now called Radius Clarity, developed by 1Spatial (formerly Laser-Scan). This paper then describes how the consortium operates. It presents the objectives of the consortium, how it collaborates with 1Spatial to develop the platform, and how its members share knowledge and software components developed in house. All this aims at boosting the level of knowledge and enriching the tools that the participating NMAs need to develop their own automatic generalisation capabilities. 
2 Origins of the MAGNET consortium
2.1 Historical background
Between 1997 and 2000 the European Community supported a R&D project, called AGENT. This project was leaded by COGIT laboratory (Institut Géographique National France) with the participation of three universities: Edinburgh and Zurich for their expertise in generalisation, Grenoble for his expertise in artificial intelligence. Laser-Scan was the industrial partner and provided the object-oriented GIS LAMPS2. The result of this project was the Agent prototype, a platform dedicated to automatic generalisation (Lamy, 1999, Barrault, 2001). After the end of AGENT project, two European National Mapping Agencies, the French Institut Géographique National (IGNF) and the Danish Kort & MatrikelStyrelsen (KMS) decided to exploit the results of this project in their production lines. IGNF and KMS chose at the time two different solutions to use the Agent prototype:

· KMS (West-Nielson, 2001) contracted Laser-Scan to adapt this prototype to their own needs. The solution proposed by Laser-Scan focused on some tools to generalise buildings from a 1:10 000 database (TOP10DK) to 1:50 000 scale map (see Figure 1).
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· In 1999 IGNF (Jahard, 2003) decided to launch a new project in cartography, called “Carto2001, Space Cartographic Odyssey” to exploit the research of the COGIT laboratory and the Agent prototype. The main adaptations were made by the project Carto2001 in collaboration with Laser-Scan and concerned road generalisation from a 1:50 000 database (BDCarto®) to produce 1:100 000 scale maps series. Agent solution was used specially for mountain roads generalisation (see Figure 2 and 3).
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These first two industrial experiences allowed the NMAs to provide very efficient solutions to automate generalisation processes in their production lines. The Agent prototype seemed to be the best solution to decrease the generalisation cost that NMAs face when deriving products from their geographic databases. 
But the first implementation of the Agent prototype was a very complex system that only experts – and maybe only designers – were able to adapt and use for generalisation. Because of this poor adaptability, the Agent prototype became two prototypes: one for IGNF, another one for KMS. A part of the AGENT project philosophy was lost: the Agent prototype was not a generic system for automatic generalisation that each user would be able to adapt easily for his own needs with his own specification. 
2.2 First collaboration to support a promising new technology
Convinced by the Agent technology and its capabilities, IGNF and KMS decided in 2001 to continue in this direction. The Belgium Institut Géographique National (IGNB) used the Agent technology in the production of some of its 1:100 000 maps in 2002 and the Ordnance Survey of Great Britain (OSGB) also decided to investigate the potential of this technology for generalisation. These four NMAs approved the idea of collaboration to support the development of a better platform, addressing the following weaknesses of the Agent system:
· The core of the Agent system was not robust, flexible and generic enough. These weaknesses meant that the core needed to be heavily adapted for each new utilisation of the system, which was a difficult task.
· The Agent prototype had no interface to introduce parameters and tuning the system was definitely not user friendly.
· The agent concept to easily extend the system with new constraints, measures, algorithms was lost in the Agent prototype.  

Funded by IGNF, a study was commissioned with Laser-Scan and realised by Nicolas Regnauld in March 2002 to redesign the system. This document allowed Laser-Scan to write a functional specification report to detail the costs for developing the new software according to this redesign. As cost was important, Laser-Scan suggested in May 2002 to share it between the different NMAs creating the Mapping Agencies Generalisation NETwork (MAGNET) project (Woodsford, 2003, Bell, 2004). The first phase of this project was to develop a new platform dedicated to generalisation: Clarity, that would consolidate the experience gained from the Agent prototype.
Four NMAs, (IGNF, KMS, OSGB and IGNB) decided to participate in MAGNET. The original concept of this collaboration considered both operational requirements and financial constraints of each NMA.     

In July 2003, the first version of Clarity was provided to the MAGNET partners.
2.3 Clarity: a generic platform for generalisation 
As required by the MAGNET partners, Clarity provides three main additional improvements over the Agent prototype:

· New core: based on the experience with the Agent prototype, the constraint solving mechanism used by the agents has been completely redesigned. It has been designed to be generic and flexible, giving more freedom to customise and extend the system.
· Interface: Java interfaces have been designed to satisfy two types of users. The normal user can setup the parameters for the generalisation process, save and load parameters to and from XML files, and trigger the generalisation process. The expert user can modify through these interfaces the agents and constraints that control the generalisation process. All the tunings are very easy to make. 
· Extensibility: although predefined constraints, measures and generalisation algorithms are implemented and usable immediately in Clarity, the system offers the possibility to integrate easily new capabilities. New constraints, measures and algorithms can be added in LULL (proprietary language of Laser-Scan) or in Java. This evolutionary approach of Clarity allows one to carry on with new research or to adapt the system to specific generalisation specifications.
Other improvements are provided with Clarity: documentation, trace for debugging, performance and interoperability.
2.4 Strengthening the collaboration
The generalisation team at OSGB Research and Jenny Trévisan (IGNF) have started to independently test all capabilities of Clarity to ensure that it responded to their needs. OSGB ordered new improvements on Clarity and proposed to other partners (IGNF, IGNB, KMS) a two days training and exchanges on Clarity which was held at IGNF in October 2004 with eleven people. Two conclusions appeared to the participants: 
· Clarity offers more simplicity than the original AGENT prototype and can be adapted to the specifications of each NMA. But Clarity doesn’t provide directly the tunings for each application. Experts are required in each NMA to tune Clarity for their own needs.

· All NMAs present at the meeting have very similar needs: to produce 1:50 000 or 1:100 000 scale maps from geographic database. So Clarity’s tuning on different kinds of data (roads, buildings, cost line…) is very similar for each NMA.

The obvious benefits of working collaboratively were reconfirmed ensuring that NMAs did not repeat work done by others. 
3 The MAGNET consortium

3.1 Membership

The consortium is open to new members, subject to the approval from all the current members. The main conditions are: 
· To be a National Mapping Agency or other organisation which is not a competitor for the current members on the market.

· To use Clarity for solving generalisation problems.

· To be willing to collaborate on generalisation without funding between partners.

The current members of the MAGNET consortium are IGNF, IGNB, KMS and OSGB. 

3.2 Aims
The aim of the consortium is to help its members to increase the level of automatic generalisation in their production lines. It provides a framework for exchanging software components and knowledge, as well as coordinating the development of Clarity.
Sharing of software: Clarity requires extensive customisation before deployment in production is possible. It requires development of a series of generalisation operators and spatial analysis tools. It also requires agent classes and constraints set up to make use of these custom components. Most of them will be potentially useful for all the involved NMAs. The members of the consortium have therefore put in place a legal framework for  exchanging software developed in house.  
Developing Clarity: The MAGNET members have invested in the development of Radius Clarity, and want to get the best results out of it. They therefore want to play a role in the development of the platform, to ensure that it evolves in accordance with their needs.   
3.3  Sharing software components
Extending Radius Clarity to perform specific generalisation tasks is often complex and time consuming. Software components developed in house for this purpose are therefore very valuable. In order to protect both parties involved in an exchange, a legal agreement has been written and signed by all the members. The main points covered by this agreement are:

· The NMA providing a software component supplies the source code and documentation for free on the basis that no guarantee is given that the software will work on another data model, or that it will produce the results expected. 
· The NMA receiving a software component is allowed to modify the source (to adapt or improve the software) and use it in its production system. Once the sharing has taken place, the original owner of the software can not stop the receiving parties from using it. This is important, as it allows a NMA to build upon a shared component safely, without risking developing software or production systems relying on components for which the right of use may be withdrawn.  
· The NMA receiving a software component is not allowed to pass it to third parties without the authorisation from the owner of the component.

Sharing software components can potentially save a lot of time to the parties involved in the exchange. However, packaging these components, and documenting them so that they can be used with different source data can be time consuming. It only makes sense to do this extra work for components which are of interest to others. This information is recorded on a Wiki page (described below), which all the members can access and modify. 
Exchanges have already taken place between the MAGNET members, including a triangulation package, tools to easily display temporary geometries in Clarity, and a displacement algorithm.
3.4 Developing Radius Clarity

There are two ways in which the MAGNET consortium can influence the development of the platform. They can give feedback on the current limitations of the platform, and they can commission new developments. 

Feedback: Any knowledge of bugs or limitations identified by a member are shared with others and with 1Spatial. Different options for fixing or improving things are often discussed to find a solution that satisfies everyone.

Commissioning new developments: From the past experience, the partners of the MAGNET consortium have learned that it is difficult to contract with 1Spatial as a group of equal partners. The different organisations have different budget constraints and will therefore not have funds available at the same time. All the NMAs must be able to pursue the development of Radius Clarity at their own pace, otherwise the development will come to a standstill (at least the development driven by the NMAs, 1Spatial has its own development plan for the platform). 

This introduces the risk that the software might evolve in a direction not wanted by some users, which would jeopardise the generic aspect of the platform, and therefore its future. To avoid this problem, the consortium manages the relationships with 1Spatial jointly in order to ensure that the platform still evolves as a generic system, while individual needs from NMA’s are still considered.

The MAGNET members use the Wiki page (mentioned above and described in the next section) to share information about the platform Radius Clarity and discuss ways forward. 
3.5 Communication

3.5.1 Wiki page

A Wiki page has been set up for exchanging information about Radius Clarity by the members of the MAGNET consortium and 1Spatial. It has two main sections, one for sharing information about Radius Clarity, one for the MAGNET members to share software components developed in house. 

Section about Radius Clarity:

Here the members of the consortium record information relative to their experience with Radius Clarity. All the problems found are recorded and discussed, solution proposed, and remaining problems prioritised to give an indication to 1Spatial about what the MAGNET members would like to see addressed first. This section has the following sub-sections: 

Bug report: Any bug found on the software can be reported here, and different options for resolving it can also be discussed

Improvement suggestions: Any idea for improving the software (this can cover anything like new functionalities, increased efficiency, better ergonomy, better documentation, etc.) are proposed and discussed here. 

Tricks: Any tricks that the users have found while using the software can be reported here. They can cover workarounds for avoiding current limitations of the platform, or just how to do things which are not straightforward. 

Weighted list: This is a compiled list of all the bugs and improvement suggestions listed in the two first sub-sections. The list is ordered using a weight which reflects the level of interest that each NAM has in each of the items. Direct links are provided between each table entry and the page containing the description of the item and any related discussion. 

Section about sharing in house developments: 
Components interest: This section contains a weighted list of software components that have been developed in house by one of the MAGNET members. Each member lists here the components that they are proposing to share with others. Each entry in the table has a link to a page where the software component is described, and a weight reflecting the interest that other members have in the component. This list helps the NMAs to decide which component to make available (as it requires a bit of extra work, it’s better do it only when it’s of interest to someone).

Components available: Here the components which have been shared are listed. Each one is documented and has a section where people having used it can give feedback. The source code is not stored on the wiki page, it is directly supplied by the owner on request. 
3.5.2 Workshops

Workshops are a good way of stimulating the collaboration. So far, three technical workshops have been held. They are used to catch-up with each other, to know what progress have been made by all members in production or in research, as well as what their current activities or future plans are. These workshops are also useful to share experiences with Clarity. Presentations or demos can be given. This is complementary with the use of the Wiki page.

Workshop at IGN France in October 2004: During the first workshop, we have mainly shared our first experiences with the first version of Clarity. Ordnance Survey has also provided a small training to the other member on new technical features in Clarity.  
Workshop at OSGB in February 2005: Partners have been working on drafting the contracts for exchanging software components. A technical session has also taken place for the members to present their in house developments, and for gathering interest from others. 
Workshop at IGN France in September 2005: Again a technical session has taken place to present some specific development used at IGNF, especially on a displacement algorithms using Beams (Bader and Barrault, 2001).
Workshop at IGN Belgium in September 2006: This workshop was focusing on discussing improvements that the MAGNET members wished to see on the platform. This has produced feedback to 1Spatial, and has initiated discussions about potential new developments of the platform that could be partly funded by the MAGNET consortium. 

Communication is an important aspect of a collaboration like the MAGNET consortium. The combined use of workshops and Wiki pages is an effective way to keep the collaboration active. Each workshop revives the collaboration. After each workshop, all the valuable information is recorded on the Wiki page, where items are followed up when needed. Between workshops, the Wiki page is updated by all members when relevant (it can be very quiet for months and then have sudden bursts of activity). The Wiki is also a great source of information to identify when a workshop is required.   

4 Conclusion

A group of European NMAs have started a new kind of collaboration. As they are not competitors and have very similar problems related to generalisation, they are keen to share their experience and in house software developments between themselves. This will boost their capabilities to deploy automatic solutions for handling generalisation tasks in their production systems. The collaboration is based on the use of a common platform for developing generalisation processes, Radius Clarity, supplied by 1Spatial. The cooperation helps the members to enrich and adapt the platform for their own needs. 

The MAGNET Consortium hopes to speed up the transfer in production of research work so that some new systems, capable of generalising geographic data automatically, can be introduced in their production lines.The Magnet consortium is open to other organisation wishing to collaborate in the way described in this paper. 
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Figure 1: Agent buildings generalisation of TOP10DK data
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 Figure 2: Initial data: BDCarto®   Figure 3: Data after generalisation with Agent
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