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Abstract

In this communication is described the current status of the cartographic production at IGNE (Instituto Geografico Nacional de España) for medium scales and how the cartographic processes currently made with traditional digital systems are being translated into GIS technology. For such purposes, a data-model that supports the duality of working with two data representation (cartographic and geometric) was built trying to integrate data coming from many cartographic institutions in Spain. It also allows working/updating over map sheet unit, but keeping full entities across the sheets. It is also described in this communication how we expect to solve the common cartographic problems, i.e. label positioning, symbolization, plotting, etc. into the whole workflow.

Introduction

Most of the NMAs today have a CAD environment cartography production. The typical environment is based on a CAD together with some automatic or semi-automatic procedures that allow display symbolization, observe as possible after cartography edition the original captured geometry while maintaining a good carto-quality and finally film a positive or a plate with some software that should allow keeping entities priority, masking, and colour separation with a cartographic finish.

Actually, it’s possible that CAD’s full benefits are not being used, for instance, it’s rare to use graphics primitives other than points, lines or areas, missing curves (Bezier o B-splines) or complex surfaces, at least in medium and small scales. The results is a software infra-utilisation and lot of customization work of the environment to control, as much as possible, at least the homogeneity, basic topology and entity coding of the different cartographic series. Then, editing possibilities in most cases have to be restricted in order to maintain under control the coordinates and editing operations, a typical example is copying an entity that results with a third coordinate with an unreliable value.
Cartography production systems based on GIS technology are much simpler as regards operations on geographic primitives, generally point, lines and areas, so the editing requirements are not as wide as in a CAD. On the other hand, symbolisation capabilities and film or plate transfer is a reality today, for instance with a colour separated PDF, masking and entity composition priorities can also be controlled, as far as many other behaviours can be controlled using the appropriate attributes. Then, it’s possible to generate an excellent cartography quality product totally controlled from its origin, in all properties: geometry, symbolisation-cartographic editing and final print at the print works, and all through analytical operations
Target products

It’s logical to try to change from CAD to SIG immediately inside any NMA, mainly after reading the above paragraphs, even thought, there are some drawbacks left. Inside IGNE the smallest scale cartographic series is the 1:25.000 National Topographic Map (MTN25) and its associated GIS version, BTN25 (National Topographic Database 1:25.000). Its target life cycle is 5 years, nowadays 8 years; the production is made in the IGNE (Instituto Geográfico Nacional de España) and also by outsourcing or collaboration with other local or regional cartographic agencies. This implies a mean ratio of 500 sheets per year inside a well engaged and structured production workflow; consequently any change in the production line should be done by means of a prototype to produce al least the same quality and time efforts. Going back to BTN25, although its easy to integrate in GIS is true, the series is moving now from the its obsolete aspect (i.e. texts stills are anchored to the geometry to keep attribution) to a new production line based on GIS+Oracle database.
In the opposite side, we have the small scale products, 200.000, 300.000, 500.000 and 1.000.000, their life cycle is much more smaller, i.e. 2 years for the MP200 (Province Map 1:200.000) and its associated GIS version BCN200 (Numerical Cartographic Database 1:200.0000). It’s easier to migrate this series because the shortest updating cycle and the lesser geographic information they have. In this paper we will focus on the Cartoimages 1:200.000 as a case study, this product have only a subset of entities of BCN200 and a SPOT5 mosaic, so the results are easier to achieve. The process begin editing/updating the real geometry with a light symbolization, then is full symbolized with final width symbols and automatically labeled, finally, all is edited to get the final cartographic result.
Today’s workflow

Two cases can be distinguished that can embrace most of the processes, 1:25.000 and 1:200.000 scale. In the first case the main purpose is to keep the dual geometry, as captured from photogrammetry and cartographic geometry, as well as the two products are up to date. In the second one the aim is exactly the same but can be moved to GIS as far as the life cycle is smallest.
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Figure 1. BTN25-MTN25 workflow

In the 1:25.000, two subproducts can be distinguish, BCN25 and BTN25, the first one have exactly the same geometry as “carto” version, then some can be misplaced in order to maintain the right legibility of the map, the second one, BTN25, have the same structure but keeping the geometry as captured (González.-Matesanz, 2006). The process starts comparing the photogrametric file with BCN25 in order to keep the geometry of the first one and the semantic richness of the second, then the resulting file is updated with orthophotos/stereo pairs, generating BTN25 and MTN25 updated. BTN25 is 3D as far as the geometry comes from photogrammetry or the orthophoto updated entities are blended over a DTM with 5 meters resolution. The whole process is complex and long, but the results can maintain two series updated with coherent geometry with the purpose of each series.
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Figure 2. 200.000  series workflow

With the 200.000 series, the process is quite different. BCN200 was moved to GIS environments two years ago with success. The updating workflow is as follows: a Geomedia MDB is extracted from the Oracle database to be updated, either by IGNE personnel or outsourced. The updated MDB is compared with the former one, quality tested and finally uploaded again to Oracle (see Figure 2).
Data models

Former data model were created in order to debug the existing CAD geometry (Rodriguez, 2005), only 8 entities and complex geometry (this means that the geometry were not separated into the 3 primitives). There were three levels: 0 level consistent with CAD geometry, 1 level structuring features across sheets using a common identifier preserving the same primitive and 2 level making possible to build complex geographic entities with different primitives (i.e. singular areas with rivers, topography and any natural object of interest).
This model becomes obsolete in a little time. With a long life cycle as 8 years it is not possible to assume the risk of having a GIS data model with complex geometry, bad spatial performance, impossible to attribute a single feature and some exploiting derived problems. Then a new model based on explicit primitives and new entity based attribution model were built. Level 1 and level 2 are still maintained but level 0 has changed radically. Now the new catalog is done, allowed attribute combinations controlled  and entities relationships are coming within this year (González.-Matesanz et al., 2007).
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Figure 3. Former SIG25-200 data model

Future workflow. Cooperative model in BTN25
It is logical to think that if exist local or regional cartographic agencies in Spain dedicated to 1:10.000 or 1:5.000 scales, a sort of collaboration must occur.  The goal is to have synchronized their production at such scales with our 1:25.000 in order to generate a workflow as follows: 1:5.000/10.000 –> generalization –> BTN25. This will allow us to observe Inspire initiative, information is captured once and used many sharing each other a common frame at scale 1:10.000 to produce a BTN25 as geometry consistent as possible with 1:10.000 but with a 1:25.000 data model.
There are very good examples of collaborative models inside IGNE, such as PNOA, “National Aereal Ortophotography Plan“ (Arozarena y Villa, 2005) that produces not only orthophotography at 25-50cm level but a photogrammetric flight that can be used to update or produce cartography at 1:10.000 or 1:5.000 scale. Under this common framework, an excellent example of collaborative agreement has been achieved between IGNE and other cartographic organizations inside Spain. Within this aim, last year was initiated some pilot projects with many regions, also lots of efforts have been done inside the “Normative Commission” to produce an harmonized data model between everyone for large scales in order to generate a collaborative workflow from scales 1:5.000/10.000 to 25.000 that will benefit all, this is the aim of Inspire.
Case-study 1. Cartoimages

A “cartoimage”, also called image map, is a cartographic product developed by the National Geographic Institute at scale 1:200.000 that combines vectorial data with raster information. The vector data sources are CAD files which contain geographic information geometry and geographic names. The raster image comes from the Satellite SPOT 5 with a resolution  of 2.5 meters.
Spain is divided in 52 provinces and each cartoimage covers one province. The first one was developed in 1999, the province of Murcia. From 1999 to 2006, 10 cartoimages have been developed using Microstation, till the end of last year when the GIS Technology has been tested to produce this product.

The first step consisted on defining a Geo-Database model loaded in Oracle 9.2. Once this model was defined, was needed to import all CAD files of BCN200 into Oracle Data Base so to manage geographic information using GIS software.

The used of GIS Technology in this production adds the following advantages:

1. Combine information from different sources.

2. Select and edit geographic features to produce map.

3. Design the style and the legend.

4. Processes of generalization and labeling (semiautomatic).

5. Import Image raster with translucency.

6. Composed the Map Layout.
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The new workflow using GIS Technology reduces the time and increases the cartoimage production. Also allows keeping updated the geographic information used to produce other products of the National Geographic Institute, such as BCN200, Provincial Series 200K, or Spain 1M through generalization.

Conclusions
Building a cartographic production workflow not only makes sense but should be mandatory, most of the functionality of CAD are being missed while GIS systems employ more resources dedicated just to manage geographical information, exactly what we need. Preprint and computer to plate PDF generation is working without problems. Dual geometry software is also coming Geomedia Mappublisher and Esri PLTS give a good opportunity of having two different geometries of the same object in order to avoid replicating databases with possible inconsistencies. Based on our experience in GIS cartography production, the best way to have success is to start from the smallest scale as possible, generating a workflow based on geometry editing, automatic labeling symbolization and finally cartographic editing.
References

· Arozarena, A. y Villa, G., 2005. El Plan Nacional de Ortofotografía Aerea. Topografía y cartografía: Revista del Ilustre Colegio Oficial de Ingenieros Técnicos en Topografía, 22(127): 30-41.

· González.-Matesanz, J., 2006. SIG25 status at Cartography Area in IGNE. Internal report, IGNE annual meeting, Valencia.

· González.-Matesanz, J., Celada, J., Martín-Asín, G. y García-Asensio, L., 2007. Towards an integral GIS cartographic production in the National Geographic Institute of Spain, Expogeomatica 2007, La Habana, Cuba.

· Rodriguez, A., 2005. SIG25-SIG200 data model version 1.6. IGNE Internal report.



_1242365161.vsd
Base de datos�

Personal�

�

�

�

BCN25


OLD PHOTOGRAMETRIC RECORDS


ORTOPHOTO
STEREO PLOTTING


�

BTN25
updated


�

MTN25
updated


�

MTN25


PROCESSES


CODING


GEOMETRY


UPDATING


GENERATION


GENERATION


UPDATING



_1242367003.vsd
Base de datos�

�

�

�

�

�

￼�

Título�

IMPORT�

EXTERNAL UPDATING�

OWN UPDATING�

VERIFICACIÓN


BD


OWN 
DEVELOPEMENT


GEOMEDIA



ORACLE


MDB EXPORT 


GEOMEDIA


BD


REMOTE 
UPDATING�


_1242364290.vsd

