
Computer-based Visualization of 
Architectural Cultural Heritage

We  want  to  support  digital 
capabilities  for  the  higher 
education  sector  and  stimulate 
innovative  learning  and teach-
ing  practices.  The  main objec-
tive is to define applicative 
guidelines  and  operational 
methodologies  aimed  at  the 
study,  the  implementation,  the 
visualization,  the  accessibility 
and the critical evaluation for 
3D models  of  artefacts  that  no 
longer exist or never have been 
built, in  accordance  with  the  
Charter on  the  Preservation  of  
Digital Heritage  (UNESCO,  2003)  
and the  FAIR data principles  
(2016).  The aim  is  to  define  a  

Supporting digital capabilities of the higher educa-
tion sector and stimulating innovative learning 
and teaching practices

clear methodology  for  the  crea-
tion and documentation of Com-
puter-based Visualisations of 
Architectural Cultural Heritage.
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Computer-based Visualization of Architectural Cultural Heritage
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HS Mainz

Mainz University of Applied Sciences
Institute of Architecture

 The course offers students a 
practice-oriented introduction to 
a common CAD software for ar-
chitects. The fundamentals of 
CAD as well as advanced princi-
ples of BIM methodology are 
thought with further applications 
oriented towards the building 
process. Using examples of partly 
lost sacred buildings from the 
Jewish cultural sphere in the area 
of East-Central Europe, the 
course offers students the oppor-
tunity of getting in touch with a 
foreign culture in a foreign coun-
try, while raising awareness for our 
shared cultural heritage on the 
basis of common ground princi-
ples. 

Digital 3D reconstruction of masonry synagogues
Therefore, the students are con-
fronted with the method of digital 
3D reconstruction and are re-
quired to generate accessible, 
well documented and reusable 
3D research data using online 
publishing tools and creative 
common licensing.  

Piotr Kuroczyński Tara JaliliJan Lutteroth
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HS Mainz

Digital 3D reconstruction of the former synagogue in Oszmiana (Belarus)

Tara Jalili
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HS Mainz
Jana Arning Carla Flohr

Digital 3D reconstruction of the former synagogue in Nowy Korczyn (Poland)
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HS Mainz
Annelotte von Velsen Sebastian Kleinhans

Digital 3D reconstruction of the former synagogue in Tykocin (Poland)

Patrizierhaus�
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Igor BajenaPiotr Kuroczyński 

Lodz University of Technology
Institute of Architecture and Urban Planning

In this course, students immerse 
themselves in the critical exami-
nation of historical sources and 
cultivate skills in 3D modeling 
using 2D representations as a 
foundation. The seminar revolves 
around the architectural legacy 
of wooden synagogues in the 
former Republic of Poland, which 
tragically vanished during the 
Second World War. By harnessing 
computer-aided research, the 
objective is to emphasize the im-
mense value of digital 3D recon-
struction as a powerful tool for re-
search and dissemination. The ul-
timate aspiration is to meticulous-
ly document, effectively commu-
nicate, and widely share the lost 

Digital 3D reconstruction of wooden synagogues

cultural heritage with the scientif-
ic community, the general public, 
and creative industries alike. This 
will be accomplished through the 
creation of "Scientific Reference 
Models" and their derivatives, 
such as rapid-prototyping, aug-
mented reality, and virtual reality 
applications. These innovative 
methodologies for transferring 
cultural heritage will be seamless-
ly integrated into teaching prac-
tices, enhancing educational ex-
periences and nurturing a pro-
found understanding of history, 
architecture, and digital technol-
ogy.

TUL
Tomasz Grzelakowski
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Digital 3D reconstruction of the synagogue in Mogielnica (Masovia, Poland)

TUL
Julia Wiśniewska Adam Miziołek
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Digital 3D reconstruction of Synagogue in Pilica (Poland)

TUL
Michał Majchrzak Miłosz Kazuła
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WUT
Warsaw University of Technology
Faculty of Architecture

The role of new information man-
agement techniques in protect-
ing and transforming historical ob-
jects, complexes, and cities is 
growing. New tools used daily in 
the architect's workshop find ap-
plication in this area. This work 
also requires a specific interdisci-
plinary dialogue between archi-
tects, historians, art historians, 
conservators, and IT specialists. A 
special role in the designing pro-
cess is played by the study phase, 
consisting of collecting and ade-
quately ordering information 
about the historical values of the 
object/objects, with particular 
emphasis on the detailed valori-
zation carried out for the needs of 
a specific design task.

Information Processes in Architectural Heritage

The project is based on Jakub 
Franczuk's archaeological re-
search in the ancient Roman city 
of Mustis in Tunisia. We chose one 
of the temples as the object of vir-
tual reconstruction. The work was 
divided among three teams, 
each focusing on a separate 
issue while working in an integrat-
ed environment. Students learned 
about methods of acquiring 
metric data, parametric and al-
gorithmic heritage modeling, per-
forming simulations, and ways of 
interactive visualization like Virtual 
Tour, VR, and AR. 

Jakub Franczuk Karol ArgasińskiKrzysztof Koszewski Jakub Franczuk Karol ArgasińskiKrzysztof Koszewski
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WUT

Partial digital 3D reconstruction of the Roman temple of Fortuna in Mustis (Tunisia)

Joanna TokarskaAnastasiia MakarevychEwa Loos
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WUT

Digital 3D reconstruction of the Synagogue in Wolpa (Belarus)

Katarzyna Prokopiuk
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Universitat Autònoma de Barcelona 
Department de Prehistòria. Quantitative Archaeology lab
UAB-OpenLab. Digital Lab.

This master's degree provides graduate students from any branch of 
humanities, heritage and cultural studies with theoretical and practi-
cal training in the development of new technologies for digitizing cul-
tural heritage materials. 

This 600 hours course makes emphasis on: 

• Programing Heritage Information Systems
• Computer Visualization – including photogrammetry and 3D        
   scanning

• Human-Computer Interaction

All those computational methods are applied to the reconstruction of 
historical, artistic and cultural materials and to the design of Virtual 
Museums and other forms of advanced digital dissemination of cultur-
al knowledge.

Digital Humanities and Digital Heritage (Official 
master's degree). In collaboration with Universitat 
Pompeu Fabra

UAB
Jan Salazar GironèsJuan A. Barceló Evdoxia Tzerpou
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Digital 3D reconstruction of an celtiberian hut at the castro of Santa Tecla, Galicia (Spain)

UAB
Jan Salazar GironèsJoan Ibáñez Juncosa
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Jon Iker Escondrillas

Digital 3D reconstruction of a hut from the Neolithic site of La Draga, Catalonia (Spain)

UAB
Jan Salazar Gironès Evdoxia Tzerpou
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Digital 3D reconstruction of a unique building in the village of Castellet de Banyoles, Catalonia
(Spain)

UAB
Suren VazquezGalder Sassiain
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University of Porto, Faculty of Architecture 
Center for Studies in Architecture and Urbanism

Representation tools, such as 
sketching, hand drawing, physi-
cal models, and virtual models, 
are crucial elements in the teach-
ing and learning process in the 
Faculty of Architecture (FAUP) 
and are typically used in combi-
nation or alone.
Although there is not a course or 
curricular unit on 3D virtual recon-
struction at FAUP, in several of the 
curricular units (CU), in master dis-
sertations, in advanced courses, 
in doctoral theses, and also in re-
search projects that include stu-
dents and alumni in teams, 3D 
scanning, 3D modelling, and 3D 
virtual reconstruction have been 

Integrated Master’s in Architecture, Advanced 
Course in Architectural Heritage, Doctoral Program 
in Architecture

used with a significant increase 
over time.
The work done in Construction CU 
can be mentioned as an exam-
ple where 3D modelling is used to 
understand and communicate 
execution modes of certain build-
ings in the History of Portuguese 
Architecture CU. Here physical 
and virtual models are used to re-
constitute a building in a certain 
period of time. In some research 
projects with student participa-
tion, the models are also used 
either for didactics, structural 
analysis or communication to the 
general public.

U.PORTO
Clara Pimenta do Vale Hugo PiresJoão Pedro Xavier

C

M

Y

CM

MY

CY

CMY

K

230830_Covher Poster_1st.pdf   9   30.08.2023   15:17



Digital 3D reconstruction of the former City Hall Building and D. Pedro Square in 1892, Porto 
(Portugal)

U.PORTO
Cristina TassoAfonso SilvaGabriela BiscottoCamila Esturilho
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Alma Mater Studiorum, University of Bologna
Departmet of Architecture

In this course, the students learn 
how to analyse, deconstruct, and 
represent the complexity of archi-
tectural models through the use 
of 3D digital representation meth-
ods. They build a hypothetical 3D 
architectural model starting from 
documental graphical sources 
by authors of the past (e.g., C. N. 
Ledoux, A. Palladio, M. Guidi, G. 
A. Antolini, etc.). They learn the 
difference between representa-
tion methods and 3D modelling 
techniques and they are asked to 
apply them according to their 
needs and the context. They 
learn how to deal with classical 
orders, historical units of measure-
ment, architecture modularity, 
documental inconsistencies and 
incomplete primary sources. 

Architectural Drawing and Graphic Analysis (2nd year)
They are taught to document 
and communicate the hypotheti-
cal reconstruction process trans-
parently and objectively, with a 
particular focus on the visual 
communication of uncertainties 
through the use of false colours. 
Another important aspect of the 
course is the visualization of the 
3D models through the educated 
choice of the point of view and 
the projection type. In the end, 
they learn how to present their 
work through printed posters by 
applying all the good practices 
of traditional technical drawing. 

UNIBO
Federico Fallavollita Riccardo FoschiFabrizio I. Apollonio
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Digital 3D reconstruction of an isolated palace for a nobleman designed by Mauro Guidi

UNIBO
Matilde Barchi Sofia Capelli
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Digital 3D reconstruction of "Barrière de Reuilly" designed by Claude-Nicolas Ledoux, Paris (France)

UNIBO
Joshua Flenghi Lucia Lacchini
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Digital 3D Reconstruction of the “Church of Beata Vergine detta della Vena” designed by Mauro 
Guidi, Cesena (Italy)

UNIBO
Asia Zecchini Florida Bajramaj
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