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Figure 1: Optimized route in a semantic 3D city
model including restricted areas

Description Autonomous transportation using unmanned
aerial vehicles (UAVs) is becoming increasingly relevant
for time-critical applications such as the delivery of urgent
medication. As urban airspace is simultaneously subjected
to growing regulatory constraints, the available routing op-
tions for such UAVs are significantly limited. Consequently,
urban planning activities must account for the effects that
spatial planning decisions have on the usability and capac-
ity of low-altitude airspace.

This master’s thesis aims to develop a pipeline for eval-
uating the impact of hypothetical planning scenarios on
UAV flight routing within semantic 3D city models. As a
first step, variables that influence flight routing will be iden-
tified and formally represented within a semantic 3D city
model. A framework comprising generative deep-learning

models for urban layout generation [1] and agentic LLM-based orchestration [2] will be developed and applied
to modify the urban layout and other relevant dynamic aspects of the semantic city model. Dynamic aspects
could, for example, include the position of cranes and other obstacles that can potentially obstruct the flight
path. Finally, generated hypothetical planning scenarios will be evaluated for their effect on UAV flight routing
using routing algorithms and datasets provided by the Prof. Schaller Umwelt Consult GmbH (PSU) [3].

The framework developed in this thesis will contribute to the systematic and simplified integration of airspace
considerations into urban planning workflows. It will further advance the automation of hypothetical scenario
modeling within urban digital twins.

Requirements Familiarity with CityGML 3.0, XML, and GIS software (Arc-GIS or QGIS) is required. Pro-
gramming experience in a high-level language (e.g., Python) is beneficial, as is familiarity with the Linux
operating system. A basic understanding of generative AI methods is advantageous.
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