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Figure 1: Source point cloud in a semantic
road space model

Figure 2: Source point cloud in a semantic
road space model at LOD3

Figure 3: Coregistered point cloud with the
semantic model

Description In recent years, an increasing number of semantic
models of the built environment have been acquired and provided
in varying degrees of detail, such as buildings and road space
models in LOD2 and 3. However, before existing semantic models
can be enriched with representations of new surveying campaigns
and used for subsequent analyses, the point clouds typically have
to be aligned with the model first [1]. Coregistration strategies
can be categorized into point-based, primitive-based, and global-
based approaches [2], whereby their performance depends on the
characteristics of the source point cloud and the target model.

The objective of this thesis is to investigate a list of selected
coarse and fine coregistration algorithms by evaluating their per-
formance in terms of accuracy, robustness, and computational
efficiency. For this purpose, the registration methods are to be
applied to several source point clouds with different characteris-
tics, such as point density and relative accuracy. Semantic street
space models from Munich and Ingolstadt serve as target mod-
els, as shown in Figure 1-3. Furthermore, the influence of object
types in the model, such as city furniture and windows, on the
registration performance should be evaluated. The performance
of the registration algorithms under varying parameters should
be analyzed both quantitatively with metrics and qualitatively.

Requirements Proficiency in Python or C++ programming
is essential. Additionally, experience with point cloud process-
ing techniques and familiarity with relevant libraries, including
Open3D and PCL, will be advantageous. Prior exposure to the
CityGML standard and the FME tool is beneficial.
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