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1 INTRODUCTION

3D city models are becoming more and more popular in commerce and public administration. For
this reason a large number of 3D city models have been created based on various methods and
techniques (e.g. Zlatanova and Prosperi 2005, Abdul-Rahman et a 2006). Increasingly they are also
stored in databases (e.g. Zipf and Schilling 2003). Due to the heterogenity of the methods and data
sources for their creation and maintenance, special emphasis has to be laid on the documentation of
the 3D models via metadata. This is a basic requirement for a successful establishment of 3D spatial
data infrastructures (3D-SDI)(Tschirner & Zipf 2005, Schilling et a 2007). Metadata for the
corresponding geodata is needed according to present metadata standards in order to allow the search
for relevant data sets. Much research has been carried out with respect to metadata for SDIs, (e.g.
Nogueras-1so et al. 2005 as only one example of along list). We now want to assess the applicability
of the currently available metadata standards with respect to their use for describing 3D city models -
as arelatively new kind of data type that will be part of future 3D-SDIs.

A study was conducted in order to find out whether the current metadata standards are suitable for
3D data. A second research topic is to develop possible amendments for a current metadata
specification that fulfill the requirements for describing 3D city and landscape models. We considered
mainly the standard 1SO 19115 (but aso Dublin Core, FGDC and CEN-TC287). For this, the
individual elements of the standard were assessed critically under the aspect of sufficiency for 3D
spatial data and city models. Also the question was posed if any further metadata information is
needed, which is presently not included in the standard. Another question was raised about
hierarchical levels. Currently metadata is mainly collected for top level of the dataset, therefore we
positioned it there instead of on a feature level. The outcomes will be presented and proposals for
further additions to the specifications will be discussed. For the latter the present OGC discussion
paper on , CityGML" (Groeger et a 2006) was particularly assessed - in particular regarding the
guestion how to alow a semantic description of the structures within 3D city models.

2 APPLICABILITY OF ISO 19115 FOR 3D CITY MODELS

Metadata (data describing data) is known as structured data which describes and helpsto find data
sources. In the field of geodata the ISO 19115 standard is especialy relevant along with its
predecessors Dublin Core, CEN-TC287 and the FGDC standard, which is used in the US. These were
assessed according to their application with 3D city models. This report discusses the outcomes
considering the ISO 19115 standard which is especially relevant.

In the following chapters we present several examples with lists and comments of classes and
attributes from 1SO 19115 which seem of importance for 3D city models. These underpin the
hypothesis that 1SO 19115 is aready partially applicable on certain aspects for describing 3D city
models. In the third chapter we will discuss deficiencies and propose possibilities how amendments
(e.g. extended profiles) of the standard could solve these.
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The following paragraphs give positive examples of the possibilities that exist already and are
useful for 3D city models:

Digital Elevation Models

The class MD_ldentification contains the subclass MD_Dataldentification along with the attribute
spatialRepresentationType and the code list MD_SpatialRepresentationTypeCode which reflects the
way geographic information is represented and includes the values grid and tin.
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Figure 1: SpatialRepresentationType in 1SO 19115.

Spatial resolution

The attribute spatialResolution of the subclass MD_Dataldentification of the class
MD_ldentification provides information on the spatial resolution of the geographic information (e.g.
scale, ground resolution, grid spacing, raster resolution). This attribute is again further specified by
MD_ResolutionTypeCode which contains the values equivalentScale and distance. Distance holds
information about the ground resolution of the vector data, or the grid spacing of the DEM, or the
raster resolution of the raster data. Giving this attribute a corresponding value, e.g. information about
the grid spacing of the raster of the DEM, can also be relevant when describing a 3D city model.

BoundingBox in 3D

The subclass MD_Dataldentification of the class MD_ldentification contains the attribute extent.
For this, the data type EX Extent is available with the attribute description. This holds information
about the spatial and chronological extents of the respective dataset in various ways.

In particular, the datatype EX_Extent has an aggregation with the abstract class
EX_GeographicExtent. The latter has a subclass called EX_BoundingPolygon with the attribute
polygon. Polygon is of class GM_Object. GM_Obiject is the main class of the ISO 19107. It defines a
general model for the geometry and the topology of geographic data. Among other 3D geometries it
aso includes the class GM_Solid, with which tetrahedrons can be described. Additionally the vertical
extent can be represented by EX_VerticalExtent.
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Figure 2: GeographicExtent in [SO 19115.

Accuracy of Location and Height
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Figure 3: Position Accuracy in 1SO 19115.

The class DQ_DataQuality with its subclass DQ_Element, DQ_PositionalAccuracy and
DQ_AbsoluteExternalPositionalAccuracy give information about the accuracy of the location and the
height. These are a so important aspects of 3D city models.

3D-object geometries

The class MD_SpatialRepresentation contains the subclass MD_VectorSpatialRepresentation
with the attribute geometricObjects and the data type MD_GeometricObjects.





















