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= GIS analysis and data preparation

= Development of a 3D city model

= Creation of a dashboard for 2D and 3D
route planning and flight preparation

» Real-time data processing

= Virtual 3D flight visualization

Services of PSU

The Project

The KONFORMUS project developed an innovative, secure, resilient,
and high-performance network system that ensures uninterrupted and
loss-free communication between the relevant participants in the opera-
tion and monitoring of unmanned aerial vehicles (drones). The network
system combines multiple innovative hardware and software compo-
nents to provide future certification-ready U-Space services (U-Space:
lower airspace for drones).

A central element is an integrated, fail-safe communication system based
on various mobile transmission channels for the resilient transfer of criti-
cal aircraft information between the drone and central data processing.
Additionally, an autonomous, drone-independent identifier was develo-
ped to generate highly precise navigation and flight data. These data are
processed in real time in a central USSP data management system in
compliance with regulations.
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In addition, the system includes a reliable 3D geospatial mo-
del for urban airspace, which is made interactively available
in real time to all relevant stakeholders through the developed
dashboard.

Data Processing

Within the project, PSU acted as a GIS data provider and cre-
ated a comprehensive 3D geospatial dataset for use by the
stakeholders. Selected geospatial data were processed using
ArcGIS® Pro, FME, and Python, and integrated into a geo-
database containing all static and dynamic data relevant for
U-Space. Additionally, emergency landing sites from the R&D
project UmSITrUL were incorporated. This resulted in a high-
resolution city model that supports both flight planning and in-
flight monitoring.

Hexagons with altitude and obstacle information for simplified flight
planning

Interfaces

Interfaces with the other subsystems were defined and imple-
mented to ensure reliable data transmission between the GIS
provider and the USSP (real-time data, weather data,
webcams, flight plans, traffic volumes, etc.). For this purpose,
an architecture for the transfer of geospatial data, real-time
data, and flight plans was established. The interfaces were
implemented via HTTP-based APIls, extensively tested, and
optimized.
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Send Approved Flight Plans

Provide Flight Planning Dashboard

ISend Operator Information

Send dipul Parameters

Provide dipul and gpx file

(created track and flight volumes)

Send Approved Flight Plan and Flight Volumes

Provide Weather Information Dashboard|

Update Flight Plan to Active

Provide Real Time Traffic Information

Provide Inflight Monitoring Dashboard

Operator

Interfaces between the U-Space Service Provider (USSP) and the GIS
provider (provision of 2D and 3D GIS data)

Dashboard for Route Planning and Flight Preparation

PSU developed a demonstrator web dashboard for route
planning and in-flight monitoring, built using ArcGIS® Expe-
rience Builder. It visualizes both static and dynamic GIS
data, including geometries and attributes, in 2D and 3D. Re-
levant interfaces for real-time display of drone positions
were integrated..

Final Tests

At the conclusion of the project, test cases were defined to
optimize the overall system through systematic end-to-end
testing and to validate the various use cases. Hardware and
software, as well as communication with the prototype
drone, were demonstrated to verify the results. The tests
were carried out in close coordination with the project part-
ners uVigilant and esc, and included both error identification
and correction as well as targeted system improvements.

3D Dronenflug Monitoring

“ * s

Dashboard view with in-flight monitoring in 2D and 3D
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