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Taking care of cultural heritage is an important task in cities all
over Europe. As an enabling technology, the use of aerial images
for the creation of 3D city-models (digital twins) is becoming
increasingly popular and offers a range of benefits to city and
urban planners. From urban quarters to entire construction
projects to transport or climate protection measures: Digital
twins show planning, maintenance, and future scenarios
interactively and realistically in a 3D model. At the same time,
the digital twin is linked to real parameters such as environment,
time, and condition.
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Customer Solutions

GGS has been dealing with OIS (Obligue Imaging System) for more
than 8 years. Since then, the requirements have changed to achieve
better resolutions for the reconstruction using more powerful

sensor setups with faster capture rates.

GGS is specialized in designing and building OIS for the customer’s
specific requirements. GGS focuses on finding the perfect
combinations between cameras and lens, adjustable oblique angles
and multispectral camera systems as integration to existing devices.
Aerial missions are limited due to predefined minimal flight altitudes
over cities, the capture rate of the camera, forward motion blurring
and the costs for the flight mission and data processing. Hence, a
GSD of 5 cm is still a quite common, extremely high resolution that
combines delicate details of the buildings with an acceptable data
volume and price range. The limits to achieve very high-resolution
data with aerial missions is at around 2 cm GSD. However, the 2

cm GSD results in 3 times more flight time and 7 times more data
to be processed compared with the 5 cm GSD. Thus, the request

to acquire data with an ultra-high resolution better than 1 cm for

building city model became increasingly important, particularly for

important objects.

OIS-L. made by GGS

The study shows an example of the city of Wissembourg in France

highlighting the possibilities in combined sensor usage. Phase One

technology was used in an oblique system and a single camera out

of this installation on a UAV. The combined image processing still

provides a challenge.

sSummarising
the benefits:
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Greatest detail and more accuracy

10-20% Reduction in processing time
Ability to collect Nadir and Oblique in a single

pass led to a reduction in passes required by
50%.
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Flexible GSD

Obligue imagery GSD up to 20 mm, drone
imagery up to O.5mm resolution.
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Comprehensive low-altitude sensor system

Close range photogrammetry based on UAV
enables highest resolution beyond limits.

Combining data of different accuracy and resolution into one model enhances the usability for the

end-users making it smart and easy to use.



The Project Location

Wissembourg, situated in the Northeast of France, Region Grand Est,
Département Alsace, is a historical city close to the border of Germany.
Founded in the 7th century, Wissembourg has many important old buildings
and is rich in cultural heritage objects. Wissembourg is a useful test site since
it covers urban areas, cultural heritage objects, hilly terrain with vineyards and
agriculture, mountains of the Biosphere Reservation Alsace/Palatine and rivers/
cannels floating around and through the city. The Palais Stanislas was built in
1722 and thus is one of the major historical monuments in Wissembourg. It is
under reconstruction and was one of the objects captured with a UAV mission.
Besides that, the Facade of the “Maison du Sel” and the reconstructed city wall
have been surveyed to generate incredibly detailed digital twins.

The reconstruction of historical buildings, especially if they are listed in the
inventory of cultural objects in France, must be done with respect to the
cultural heritage and must be documented after each reconstruction step.

The UAV Mission is a new feature for such object documentation and is used
increasingly for metric measurements. Data captured for the mentioned
objects have a resolution better than 1 cm GSD that enables the extraction of
details, that are sufficient to also be used for other conservation purposes. UAV
data can be captured more frequently than aerial missions and support the
documentation of an ongoing reconstruction.

City of Wissembourg as 3D Model
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Detailed digital twin of the city wall (rampart)

The Project Detalls

The city of Wissembourg was surveyed by aircraft with 5 cm GSD and 80/60%
overlaps. This resolution is far better than the existing national orthophotos.
The 3D reconstruction takes respect to the historical city and the need for
detailed planning and renovation of cultural heritage. Data collection took place
with the Camera OIS-L made by GGS. This sensor is equipped with one Phase
One iXM-RS150 camera with 150 MP and 70 mm focal length for nadir view,
mounted in landscape format, and four iXM-100, 100 MP cameras for oblique
views each equipped with an 80 mm lens. The sideward looking cameras were
mounted in portrait orientation with a tilt angle of 41 degrees while the forward
and backward cameras were mounted as landscape with 45-degree tilt angle.
This setup results in an oblique GSD of 4.7-7.8 cm. Such a setup with “wider-
angled” lenses has the benefit of many views of facades for the reconstruction
and good representation of roof overhangs. But the lower flight altitude
sometimes has restrictions of aerial control and a wider distribution of the GSD
on oblique views.

The entire dataset was processed with the PhotoMeshTM from Skyline
Software. The calibrated camera system with the precise GNSS-INS resulted in
a very exact model with an accuracy of more than 3 cm. GCPs (ground control
points) have been used to validate the overall result.




Ultra-high-resolution survey

Wissembourg’s city architects requested ultra-high-resolution details for
specific objects, including the Palais Stanislas to document the renovation
process. For the UAV Mapping, the AeroSpector-S was chosen, equipped with
an iXM100 with a 35 mm lens. The camera was dismantled from the OIS-L,

for ease of use to access oblique ones was chosen. Due to dismantling and
changing the lens, it was necessary to do a full recalibration.

The OIS with 5 Phase One cameras
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AeroSpecor for the UAV Mission

The mission close to the facades was performed manually, while the more
nadir images were captured with a planned mission. Two further objects were
surveyed, one being a part of a new reconstructed city wall (remparts) and

the roof of the “Maison du Sel” where a true Orthophoto for the department
for cultural heritage was produced. The massively deformed roof of this
building is an extremely specific site of interest that was to be preserved during
renovation.

The aerial model left and the UAV model right of the roof of the Palais Stanislas



Results

The aerial data was processed with PhotoMeshTM from Skyline Software Systems as a full
project with Tie Point Matching, AT, Dense Point Cloud and mesh generation, texturing,

and export of the final model. The UAV Data was processed by Aerial Triangulation with

full automated Tie Point Extraction and Bundle Block Adjustments using the input GPS

as a factored observation. The calculated AT results function as an input to the full Aerial
Triangulation together with the Aerial Images. To ensure high level co-registration between
the UAV Images and Aerial Images, supplemental control points from the resulting 3D Mesh
from the Aerial data are used. The final 3D model now contains both levels of resolution in
one model and allows to analyze the detailed objects in the 3D city environment. This can
be part of touristic guidance. This was the first time such a combination was performed with

Skyline Software.

Orthophoto of the Maison Du Sel with his
deformed roof and with details at about
I mm GSD
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Recommended
Phase One Solutions

iXM-RS150

Phase One’s flagship full frame ultra-high
resolution aerial camera, with a resolution of
150MP. The iXM-RS cameras allow perfect
image quality in a large range of applications.

iXM-100

Uniquely designed cameras for UAV-based
aerial imagery, the revolutionary Phase
One iXM series redefines the boundaries of
technological innovation.
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Learn more at
I~ geospatial.phaseone.com/cameras



About Phase One

Phase One - a pioneer of digital imaging sensors and airborne systems for the
Geo market and the largest provider of aerial cameras based on a long tradition
for outstanding image quality and reliable sensors. Founded in 1993, Phase One
is a pioneer of digital photography. Phase One has developed core imaging
technologies and a range of digital cameras and imaging modules, providing the
world’s highest image quality in terms of resolution, dynamic range, color fidelity
and geometric accuracy. As such, Phase One has grown to become the leading
provider of high-end imaging technology across many demanding business
segments, such as aerial mapping, industrial inspection and cultural heritage
digitization, as well as serving the world’s most demanding photographers. For
more Information, visit www.phaseone.com

About GGS - Geotechnik,
Geoinformatik & Service GmbH

GGS - Geotechnology, Geoinformatics and Services GmbH was founded in

1988 by Dr. Gerhard Kemper. Having gathered expertise on aerial survey and
photogrammetry we offer high quality products and services, but are also
engaged in research and development of innovative sensors and aerial surveying
systems. Delivering our long-year expertise, services and products to projects in
over 30 countries, while constantly improving our portfolio we are your expert on
aerial imagery and survey, photogrammetry and sensor fusion. All-in-one is our
business!

For more info, contact:

Phase One
Carsten Wieser: +49 173 6917419 | cwi@phaseone.com

GGS - Geotechnik, Geoinformatik & Service GmbH
Dr. Gerhard Kemper: +49 6232 629271 | kemper@ggs-speyer.de
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