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ABSTRACT: In video games, the viewer's perspective is shifted to a virtual
world. The reference to real space is faded out. In a presentation of lost architectural
monuments via augmented reality, devices such as smartphones or tablets are used
simultaneously as a recording and playback instrument to convert signals via image
recognition software to control the visual world of experience. For the app ‘Monu-
mente 3D’ of the Staatliche Schldsser und Gérten Baden-W(rttemberg, we georef-
erenced 3D-models of cultural monuments and defined the possible viewing planes
and surfaces for viewers in order to be able to take on a new level of perception.
The extensive areas can be explored on site from a first-person perspective,
whereby the reconstruction of the site is perceived in real time in a 1:1 juxtaposition
to the real space. Visitors are localised and their position in the extensive complex
is precisely adapted to the respective model section, allowing viewers to experience

the entire space in comparison between the medium and reality.

1. INTRODUCTION

As part of the state of Baden-Wirttemberg's
‘Digital@BW’ digitalisation campaign, the
Staatliche Schldsser und Gérten Baden-
Wirttemberg launched a project in 2018 for the
virtual reconstruction of individual cultural
monuments in the state.

The aim is to virtually reconstruct lost and
historically significant castles, palaces and
gardens as closely as possible to the original
based on scientific research and using
engineering methods. The resulting 3D models
will be used for modern and innovative cultural
mediation and for scientific purposes. The use
of digital formats is intended to appeal to
younger visitors in particular. So far, three
cultural monuments are offered in the
Monumente 3D app for mobile devices. These
are: 1. the Hohentwiel Fortress on Lake
Constance, 2. the Heidelberg Palace Gardens
‘Hortus Palatinus’ and 3. the Watteau Cabinet
at Bruchsal Palace. An app for Dilsberg Castle
on the Neckar will follow in spring 2025 and the
digital reconstruction and app for a dining room
in Weikersheim Palace later in the year.

An essential element of the project work is the
search for and use of innovative methods for the
virtual representation of space and the search
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for new possibilities for model-orientated
communication. In the course of the scientific
reconstruction and through the handling of the
models, the objectives are constantly receiving
new impulses that lead to the development of
new features. At the same time, innovative
approaches and perspectives in the field of
visual mediation emerge through the use of the
medium of mobile devices. The mobile phone
is utilised in its many possibilities and the
content is designed accordingly. A development
that is constantly gaining in importance is
emerging here, which was already formulated
in the early days of media theory. (‘The medium
is the message’, Marshall McLuhan, The
Gutenberg Galaxy).

2. SCIENTIFIC RECONSTRUCTION -
SOURCES AND METHODS

The 3D reconstructions completed to date are
the Hohentwiel Fortress, the Hortus Palatinus
(the historic palace garden in Heidelberg) and
the Watteau Cabinet in Bruchsal Palace. While
on the one hand there are two large monuments
with extensive areas whose reconstruction is
based on the representation of an exterior space,
the Watteau Cabinet is a small interior space
whose reconstruction must be carried out under
different conditions.
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All models are based on a high-precision survey
of the existing inventory using TLS and SFM.
In the case of Hohentwiel and Hortus Palatinus,
the spatial data framework is supplemented by
Lidar data in order to take changes in the terrain
structure into account. The data obtained in this
way is generated into an as-built model and also
serves as the basis for the subsequent additions
and the visualisation of different construction
phases. The knowledge of these phases is pro-
vided by the scientific research team via a pool
of historical plans, views, historical descrip-
tions and other sources, e.g. on the building ma-
terials used. The resulting spatial models are in-
itially created as mass models and then supple-
mented and refined according to the sources.
The shape and dimensions of the buildings are
checked in various work phases and textured ac-
cording to existing documents. The subsequent
integration into the national geodata network
takes place via various measuring points.
Matching and integrating the generated spatial
data into the real measured national geodata is a
prerequisite for the subsequent localisation of
app users on the precisely aligned 3D model.

Figure 1: high-resolution reconstruction of the
Hortus Palatinus, c. 1620

Different conditions apply to the reconstruction
of the Watteau Cabinet, a cabinet room in
Bruchsal Palace measuring just 22 square me-
tres, and the task also differs from the first-men-
tioned monuments. This is a room that was
sumptuously painted between 1756 and 1759
and furnished with over 50 panel paintings by
the painter Januarius Zick, which was destroyed
during Second World War. Its virtual recon-
struction is based almost exclusively on histori-
cal black and white photographs, which often
document the individual paintings in a highly
distorted, blurred and colourless manner. In or-
der to reconstruct the Watteau Cabinet, these
photographic documents were rectified in sev-
eral stages and the colours were recreated ac-
cording to the pattern of existing paintings. The
small-scale internal organisation of the room,
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which was not documented by plans, also had
to be reconstructed virtually by rectification and
rasterisation. While the model of the fortress
and palace garden focuses on the spatial data-
supported reconstruction and visualisation of
the historical state of large-scale buildings in
open terrain, the Watteau Cabinet focuses on
the experience of an interior space viewed from
close up.

3. CUSTOMISATION OF THE MODELS
AND TRANSFER TO THE UNITY
ENGINE

The performance of the user's end device is de-
cisive for the aesthetics of the models and the
texture of their surfaces within the app. This re-
sults in a technical discrepancy between the re-
quirement to create the virtual reconstruction as
true to the original as possible and, on the other
hand, to display its polygon-rich surfaces for the
app in a mobile way. Consequently, our recon-
structions have 3D models in high-resolution

(fig. 1).
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Figure 2: Reduced and optimized model of Hortus
Palatinus for usage on mobile devices

These then have to be reduced in their data vol-
ume for transfer to the Unity engine (fig. 2). The
large overall models of the Hohentwiel and the
Hortus Palatinus are strictly reduced in the total
number of polygons. Model versions with a
richly textured surface cannot be displayed as
an interactive model due to the lack of capacity



of the devices but can be displayed in the con-
tent area of the app as static images or as a film.
On the one hand, this reduction in detail of the
reconstruction means a loss. Unlike the original
high-end version, the interfaces appear simpli-
fied. On the other hand, this gives the app its
own aesthetic, which relativizes any claim to re-
alistic object representation in an advantageous
way.

4. STRUCTURE OF THE APP

The overall models of the respective monument
are of central importance in the app. They are
interactive in many ways. Important individual
buildings and places are equipped with
interfaces, the points of interest, in the overall
model. They lead to content and explanatory
illustrations. Thanks to the precise and geodata-
compliant integration of the model and the
satellite positioning, visitors can recognise their
respective local position as a blue dot on the
screen. Users can choose between three views
for the Hohentwiel and Hortus Palatinus apps:
Satellite view, bird's-eye view and first-person
view.

Additional information can be found under
‘Things to know’ under the tiles organised
according to different subject areas. This
encyclopaedia section is supplemented by AR
models and ‘speaking images’. This feature is
based on the basic idea of Ali Mitgutsch's
hidden object books for children, in which a
large number of individual small picture stories
populate a large overall picture. In the speaking
images, individual scenes or elements of a
picture surface are arranged in isolation as a
gallery of individual pictures. The user selects
an individual scene, the image mechanics
control the corresponding point in the overall
image and an audio narrates a corresponding
fictional story. The individual audios of a
speaking image are dramaturgically linked and
provide a playful access to the background of
the events.

Figures should be numbered consecutively
from Fig. 1 onwards. Tables should be
numbered Table 1 onwards.
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5. DEALING WITH SPACE

In the course of the project work, the handling
of the spatial aspect of the models also
develops. As a result, the viewer's perception of
space soon becomes particularly important in
the mediation process. It becomes apparent that
the perception of space changes considerably
with different locations, which has an impact on
both the mediation and the scientific knowledge
of the reconstructed sites.

One example is the first-person perspective: this
view can currently only be used in the app on
site, i.e. at the respective monument, as the
location is linked to the model in its position in
the geodata network. The first-person
perspective makes it possible to walk through
the model like in a video game. Depending on
the viewer's location, the appropriate model
view appears on the screen of the end device in
real time. In this way, the visual environment of
a historical observer can be simulated on the
end device. On the screen, the original
structures of the building and past buildings are
perceived, while in reality the viewer is
surrounded by the ruins. The comparison with
the former state of the complex is interesting.

Today, some areas of Hohentwiel Fortress
appear as places with a wide view of the
landscape, while the model shows visitors a
narrow area shielded by a wall, such as the steep
path leading to the Upper Fortress. The
experience of the comparative view reveals to
visitors that the active period of the fortress was
by no means romantic. The view of the Hegau
mountains and the panorama of the Alps,
praised by hikers there today, had no meaning
before the fortress was destroyed.

The spatial experience that visitors can have
with the app in the Watteau Cabinet at Bruchsal
Palace is also astonishing. Until its destruction
at the end of the Second World War, the cabinet
was considered a precious gem within the suite
of rooms on the Beletage of the palace.



Figure 3: Watteau Cabinet, historical photograph,
c. 1940, view of the western entrance

After that, viewers are only able to gain a vague
impression of the surviving photographic
documents (fig. 3). This has changed with the
recently presented reconstruction of the entire
room. Instead of isolated views of individual
wall areas, it is now possible to perceive the
individual panel paintings by Januarius Zick in
context and thus understand the pictorial
references. The possibility of perceiving the
overall space on the end device as a congruent
environment moving in real time creates a new
understanding of the relationships in the spatial
structure. Pictorial themes are juxtaposed in a
meaningful way. Figures depicted in different
paintings appear to communicate with each
other and the phenomenon of the privacy of a
cabinet room only becomes apparent when
individual spatial and pictorial elements are
perceived in context.
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Figure 4: Watteau Cabinet, digital reconstruction.
View to the south with mirror and painting above,
“Drunkard”.

The relationship between a large mirror and the
painting of a drunken man above it is one of the
aspects that has so far remained hidden from
research. We know that the man who
commissioned the work, Prince-Bishop Hutten,
drank a lot. And so the combination of the
mirror and the painting of the drunkard above it,
which is almost hidden due to its high position,
appears to be a reference to Socrates' “Know
thyself” (fig. 4).



