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SUMMARY

When someone wanted to publish 3D-city models enriternet, until recently there were only some
proprietary digital globes or special solutionsadew companies available. But as the successof th
OpenGIS WMS demonstrates, distributed solutionsda® standardized web services provide an
attractive alternative. The system described hres to achieve this. The benefit of transmittiaglr
3D scenes instead of only pictures is evident (afswvn from typical virtual globes), as the 3D city
models can be experienced interactively and algoherd with further information and applications
when you actually need to work with the data. B@neple with such a solution data providers can
integrate their own highly detailed digital elewatimodels.

The main goal of the project GDI-3D (geo-spatigbdafrastructure 3D) is to built and evaluate a
complete 3D spatial data infrastructure (3D-SDBdthon OGC services. Such service oriented
architectures (SOA) gain importance also for Glligptions and in urban management. GDI-3D
implements for the first time a whole set of rel@v@penGIS services and integrates those into a
comprehensive web-based 3D application for an ualbea. The fist testcase is the City of Heidelberg,
Germany, but a range of other cities have shoverést and we have tested the system for much
larger areas.

The core of the system GDI-3D.de is one of the firplementations of the OpenGIS Web 3D
Service (OGC W3DS) discussion paper. Within the GBdnformation Management (3DIM)
working group a subgroup works on extending thigatals becoming an OGC implementation
specification together with some other aspectdoP8rtrayal. Our system comes with a free 3D-
client called <XNavigator>. This client is a Javeb®&tart-Application and will be installed
automatically if you follow the respective URL aiidava 6 is already installed on the computer.
XNavigator allows exploring and analysing the 3 @ind landscaping models which are streamed
by the W3DS server. A range of applications hawvenbntegrated in order to let the user work with
the 3d model. In contrast to conventional proprie8D GIS the whole system is totally based on
standards of the Open Geospatial Consortium (OTI@3. ensures a maximum of flexibility of the
architecture as you can insert or exchange staizéardomponents realized as web services from
arbitrary vendors quite easily. The system consiktee following OGC services which have either
been implemented within the project or our researolup (e.g. the OpenLS services) or are available
as open source (such as WMS, WFS):

- TheW3DS (Web 3D Service) itself as 3D portrayal service. It has its own@abase and tools for
generating optimized 3D models from raw data, idiclg CityGML as import.

- OpenL S Route Service (3D-Routing with height profile & animation — ras also over bridges
- Geocoder of the OGOpenL S Utility Service (adress search and vice versa).

- OpenGI S Web Processing Service (WPS) . There are several WPS processes involved: for
preprocessing of the geodata, as well as spea@fsis functions. Among others one WPS process
also uses the
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- OpenGlI S Sensor Observation Service (SOS) for near real timeinformation from sensors (gauge
levels, weather etc.).

- OpenL S Directory Service, performs spatial queries for Points of Intere€I&} and display them in
3D within our W3DS-Client XNavigator. The POIs hayween imported from the OpenStreetMap data.
They contain a variety of important and interestoaations like shops, ATMs, cafes, pharmacies, bus
stops, hotels, night clubs, and many more. Cuiyenkr 50 categories are available within our
service. The possible categories are unlimitedthadlata is being extended rapidly. The user can
click on the 3D scene and search for specific tyddacations within a selected radius. The reisult
shown as 3D labels.

- Of course the system also includes the well knbage components for SDIs, such as the
* Web Map Service (WMS), (overview map)

* Web Feature Service (WFS) (e.g. CityGML)
* Catalogue Service (CSW).

Only shortly after CityGML became an official OG@usdard it was also supported as import format
for the GDI-3D technology. The CityGML data is bgiprocessed into an optimized 3D visualization
format and stored in a special 3D geodatabasdfforeat web-based visualization through streaming

Further components will be added as the projectq®ds (e.g. specialized WPS processes and other
Sensor Web services).

A special feature of the system is that the appearaf the 3D visualization can be controlled from
the client through th©GC Symbology Encoding Specification. Similar to the well known WMS
Styled Layer Descriptor (SLD) this approach allaealizing thematic cartography in 3D. One usage
is to harmonize the look of data that comes froffedint server in one scene. An integrated SLD-
editor allows doing this by the user on the flyrahge of visualization styles are already offergd b
the server.

The 3D model has been generated in very close caiiqe with the surveying office of the city of
Heidelberg. Further content stems from other pastoehas been digitized within the project itself.
Most of the data has been generated from 2D datanatically. The system includes the complete set
of buildings of the city of Heidelberg (~40.000atltan be accessed from the web. Further it feature
a 5 meter-DEM, landuse, airborne photographs,tsti@@@es and a range of other data such as historic
flood areas, parking lots, laterns, street andit¢rafgns, trees and even a detailed model of tingitv
Mary that has been generated from terrestrial lss@n. A increasing set of important buildings and
bridges have been modeled in higher detail and textares. All data is preprocessed for efficient
streaming and managed within a geodatabase.

The goal of the project, that is funded by the Kldischira-Foundation in Heidelberg, is to develop
new technologies and standards for the interopeaiolcessing, visualization and analysis of 3D city
and landscape models. The first version of theesystill be developed further and has also already
been tested successfully with 3D models of othezsi

Further information, videos, screenshots, publicegiand the link for starting the actual onlinetays
can be found at:

www.gdi-3d.de /www.heidelberg-3d.de
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