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Figure 1: Semantic model at LOD3 colored according
to CityGML 3.0 class

Figure 2: Object surfaces colored according to the
material property reflectivity at 903 nm wavelength

Description While semantic 3D city models are al-
ready provided and updated for entire countries at Level
of Detail 2 (LOD2), methods for reconstructing higher-
detail semantic models are steadily improving and the
number of available LOD3 models continues to grow.
However, these models do not yet capture the individual
materials of object surfaces and their physical proper-
ties.

The goal of this thesis is to develop a CityGML ex-
tension for representing physical material properties in
an application-agnostic manner. To achieve this, a re-
quirements analysis of relevant physical material pa-
rameters will first be conducted. This includes a com-
prehensive literature review and an examination of ex-
isting material property models and their applications,
such as building energy estimation, microclimate simu-
lation, and sensor simulation. Relevant extensions in-
clude OpenMATERIAL 3D, which was developed to
support physics-based simulations of LiDAR, camera,
and radar sensors [1], and the EnergyADE for CityGML,
which integrates material information to enable energy
simulations and assessments at both building and city
scale [2]. To assess the applicability and general us-
ability of the developed material property extension, it
will be practically tested within a single application sce-
nario. For this purpose, an OpenMATERIAL-compliant
environment model will be derived in the glTF graph-
ics format in order to carry out a physics-based LiDAR
sensor simulation.

Requirements Proficiency in Python or C++ pro-
gramming is essential. Experience with data modeling in Enterprise Architect and semantic model processing
is an advantage. Familiarity with the CityGML standard and FME is considered beneficial.
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