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The project Danube’s Archaeological eLandscapes, launched on July 1st 2020, aims to preserve and present 
the archaeological heritage of the Danube region. The international network of 23 partners from ten countries 
will visualize ten exceptional archaeological locations of the region with the help of state-of-the-art technolo-
gies. The project, which is co-financed by the EU-programme Interreg Danube Transnational Program, gives 
new impetus to the digitisation and captivating presentation of Europe’s archaeological heritage.

The success of the European Year of Cultural Heritage 2018 program has demonstrated that cultural herit-
age is important for Europe. Moreover, it has spectacularly shown that this impressively diverse heritage 
creates a unique identity and exciting narratives for European regions. Furthermore, it established the con-
ditions and background of cultural tourism developments (RepoRt Com / 2019/548 final). At the same time, 
cultural heritage faces a huge challenge as its potential is not always recognized. It is especially true for 
archaeological heritage. The Virtual Archaeological Landscapes along the Danube (DAeL) addresses this 
lack of recognition, the main objective of the project being to make the archaeological landscapes of the 
Danube region more visible and attractive. This endeavour is in accordance with the method that approaches 
the landscape as a dynamic system, constantly changing due to the interaction of man and his environment. 
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Fig 1. Partners of the Danube’s Archaeological eLandscapes project
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From the second half of the 20th century onwards, this progressive approach, through the European Her-
itage Conventions, provides an opportunity to preserve the historical context of the landscapes, but it does 
not make it much easier to understand the sites. Our project wishes to present and interpret the hidden 
archaeological landscapes, often identifiable only to professionals, through new digital technologies.

The key actors in the collaboration are the large museums in the region (Fig. 1), which collect, preserve, 
research, mediate and exhibit the tangible and intangible heritage of our world and men-kind. In the Euro-
pean framework, it is clear that museums are centres of knowledge that have an ever-deepening social role. 
Also, museums are creative starting points for cultural tourism, partly due to the institutions’ openness to 
be engaged in dialogues and parallel interpretations.

In recent years, it has become increasingly clear that if museums are to maintain their current social role 
in the future, they must also follow the changes in society: pursuing trends, applying the advancements of 
digital technology, and striving for the best possible experience-based presentation is now a must (Bast, 
2018; Ruttkai & Bényei, 2018). Nowadays, 3D visualization is gaining more and more emphasis in the 
presentation of archaeological research and its results (FoRte & silotti, 1997; Tasić et al., 2017). The fast 
development of technology allows us to take photos using the camera of our mobile phones, which then 
can be processed into 3D models. Spatial representation provides in many ways more than the traditional 
archaeological methods, including the reconstruction and presentation of finds, in situ state recording, land-
scape analysis and the preparation of primaeval environments. Nowadays, traditional museum exhibitions 
based on objects in display cases can hardly reach the stimulus threshold of visitors. For this reason, cura-
tors strive for an interactive presentation that allows the audience to make direct contact with the find as 
well as the environment of past times. An excellent solution to this challenge is provided by VR technology, 
which allows us to hold in our hands and see a virtual copy of the exhibited objects from any angle, without 
damaging the artefact (BaRBieRi et al., 2017; CaRRozzino & BeRgamazzo, 2010; stylani et al., 2009).

The DAeL project uses this forward-looking digital technology to present the magical archaeological 
landscapes of the Danube Basin in a creative and innovative way, embedded in a regional narrative. Through 
Virtual Reality (VR) and Augmented Reality (AR) technologies the museums will encourage visitors to 
learn about the rich archaeological heritage not only through the exhibitions but also in the original, land-
scape historical contexts. In this way, they can enjoy the cultural heritage of their homeland, while they can 
also discover the long-forgotten history of the Danube region on a virtual journey across national borders.

The Hungarian National Museum has added two special locations to this ambitious plan: the 330,000-year-
old Stone Age site discovered at Vértesszőlős and the Roman villa complex at Baláca, the greatest of its 
kind in the Balaton Uplands.

The Vértesszőlős limestone mine has been a key paleontological and botanical site since the 18th cen-
tury. Archaeological finds were discovered in 1962 and named after Professor Márton Pécsi, while László 
Vértes uncovered nine preserved cultural layers of settlements on top of each other, between 1963–1968. 
Due to the especially favourable circumstances, a demonstration site was set up at the excavation site, 
which has been open to the public since 1968.

In Vértesszőlős, the basin of the dried hot springs preserved stove remains, layers covered with bones, 
and nearly nine thousand stone tools, as well as an occipital bone of an adult male and a child’s milk-tooth 
(Fig. 2). Perhaps the most important find at the site is this piece of occipital bone, known as “Samuel”, 
while the 6,600 leaf and crop imprints and animal tracks on the surface of the limestone mud of the one-
time watering-place reveal the natural environment. Overall, the rich, 330,000-year-old archaeological site 
provides a uniquely complex picture of the prehistoric period. Thus, it will be possible to accurately present 
the alder bog forests mixed with willow and poplar trees in the vicinity of the hot water springs, and the 
forests of oaks and elm trees that lived a little further away. Among the shrubs, hazelnuts and wild grapes 
are worth mentioning. A little further afield, already on the hills, we find oak groves mixed with birch trees 
and pines, hazelnut and lilac bushes, and finally, spruce and hornbeam oaks lived on the plateau (Fig. 3). 
Bison, bear, deer, wolves, and lions also found habitat near this wetland (VéRtes, 1969; kRetzoi & DoBosi, 
1990). At the same time, it is a real challenge to show the life of Heidelberg-type prehistoric people, which 
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requires a high degree of artistic freedom different 
from the contributors of the DAeL project.

The Baláca villa site of ca. 56 hectares is the 
biggest of the known Roman villas in the Balaton 

Uplands. The central building had a size of 2400 m2, to which a number of smaller constructions were 
attached. The central dwelling was equipped with a bath, farming buildings and a monumental burial place 
that originally must have been 12 m high (palágyi, 2005). A partial reconstruction of the main building 
and its immediate environs (especially the tumulus) stood in the focus of a long debate in scholarly circles, 
which ended with a compromise (eRtel 1994; HajnóCzi 1984; Hajnóczi & Mezős 1996; Mezős 1994) 
that divides the public even today (koVáCs 2017). Much of the reconstruction was made possible by the 
archaeological and restoration works that started in the early 20th century and are still ongoing today (for a 
summary, see kiRCHoFF, 2002; 2008; palágyi, 2008).

The most prominent figures of archaeological research here were Gyula Rhé and Sylvia Palágyi. As a 
result of decades of work, the Baláca site’s residential area – with 6 buildings and a 2-hectare park with 
Mediterranean features – is open to visitors (Fig. 4). Restored artefacts used in everyday life and farming, 
brought to light during the excavations, are also featured in the interior installations. The luxurious rural life 
of the Roman aristocracy is evoked by the mosaic 
floors of the main building, on display in their orig-
inal location (except for the large reception room, 
where there is a usable, walkable, tactile copy, while 
the original mosaic is the central ornament of the 
Hungarian National Museum’s collection of Roman 
stonework). Murals of the buildings, showing a sig-
nificant Italian influence, are on display at several 
spots, partly in the location of their original discov-
ery, and partly as a feature of the interiors. The exhi-
bition space that opened in 1984 has been part of 
the institutional network of the Hungarian National 
Museum since 2013.

By the means of the Danube’s Archaeological 
eLandscapes project, the archaeological work of the 

Fig. 2. Vértesszőlős I: the exploration of a cultural layer 
which is consisting of thousands of bone fragments and stone 

tools (by László Vértes; © Hungarian National Museum)

Fig. 3. More than 300,000-year-old imprint of an elm leaf 
(© Hungarian National Museum)

Fig. 4. Detail of the Roman villa farm at Baláca (© 
Hungarian National Museum)

https://mnm.hu/en/museums/villa-romana-balaca-roman-villa-and-garden-ruins
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past century can be presented in a fully visual, 21st-century way to visitors, as they walk through the site. More-
over, this can be done without potentially harming the original monuments with additional constructions. The 
virtual reconstruction also poses a great opportunity to present the entire farm of 56 hectares, although only 10 
hectares are currently under museum management and the remaining 46 hectares are used as arable land.

The virtual reality representation of the landscape and the buildings is based on a 3D point cloud pro-
vided by drone images. To create the basic dataset, one part of villa area was photographed with a drone, 
with a min. 70% overlap between the completed shots. In an ideal case, the camera should be positioned 
perpendicular to the surface or at an inclined angle in order to gain information about as many otherwise 
imperceptible details as possible. Geodetic accuracy was made possible by fitting points measured with 
high-precision GPS. The photogrammetric evaluation of the 4K-resolution images was performed through 
a software using automatic algorithms. The software created a three-dimensional point cloud that served as 
the basis of the virtually represented landscape (Fig. 5) (for the international application of the method, see 
CHiaBRanDo et al., 2017; RemonDino et al. 2011; saueRBieR et al., 2012).

The digital content, which is to be finalized during our project, will be used in virtual reality installations; 
moreover, through the integration of the Iron Age Danube Route and the development of new archaeologi-
cal cultural routes, it will also contribute to the connection between regions of the Danube basin that are of 
archaeological interest. These methods offer a novel approach to any cultural journey.

NOTE
The project is implemented under the Danube Transnational Programme, and 
funded by the European Regional Development Fund, the Instrument for Pre-Ac-
cession Assistance (IPA) and co-funded by Hungary, from 1 July 2020 to 31 
December 2022 (DTP3-641-2.2 | ERDF EUR 2,118,635.56, IPA EUR 21,335.00).

The lead partner of the project is the Universalmuseum Joanneum, and the lead researcher is Dr Marko Mele.

Fig. 5. A 3D photo mosaic of the central buildings from Baláca villa complex 
(by Tamás Látos © Hungarian National Museum)

http://www.ironagedanuberoute.com
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