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Introduction

Digital models of historical buildings have played a
crucial role in studying and protecting architectural
heritage for nearly forty years. Their applications and
the evaluation of their potential in widely understood
conservation have evolved from purely popularization
models, through research purposes, to design models.
This article presents and discusses applications of ar-
chitectural heritage digital models in the three above-
mentioned main areas of use.

Architectural heritage virtual models

The initial interest in creating architectural heritage
virtual models dates back to the 1980s. The work of
the ABACUS team in Glasgow, under the supervision
of Tom Maver, was where the creation of the 3D city
model began in 1984.! The three-dimensional virtual
model for a hypothetical reconstruction of the origi-
nal Winchester Cathedral performed in 1984-1986
was among the first model activities related to histor-

ic buildings.? Also, earlier work related to the Roman
Temple of Sulis-Minerva at Bath, from 1983-1984 was
among the initial models of such type.> These works,
particularly the Winchester Cathedral model presented
as the animation, gained considerable publicity and re-
sulted in further ambitious projects, such as the recon-
struction of Cluny III Abbey under the supervision of
Manfred Koob in 1989.*

The abovementioned examples (except Virtual
Glasgow) were intended to create a visual story about
no-longer existing historical buildings. These models
served a particular purpose, which was a sequence of il-
lustrations or a film. They were based on architectural,
historical, and archaeological knowledge; however, the
main scope was heritage popularization.

As available modeling and visualization techniques
developed, the reception of the created virtual envi-
ronments in relation to the simulated historical reality
gained importance, both in terms of the presentation
methods and the need for accessibility and interopera-
bility of the developed models (also in the long run).?
Moreover, the potential of these models in knowledge
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codification, space-time presentation, and semantic re-
lations is also indicated.®

The creation and usage of digital heritage models
pose a significant problem in terms of their reliability
and research rigor observance, for instance, in the field
of the uncertainty of a visualization or with regards
to enriching the models semantically in the historical
sources’ context.” The adopted standards, such as the
London Charter,® facilitate the preservation of these
values, proposing the methods of conduct applied to
modeling activities. Adequately prepared and docu-
mented digital models can be a valuable research tool.

The potential of digital heritage models can be
considered to be the referencing of typological criteria
based on the purpose for which the model is created
and used. These goals include: popularizing, research,
and design (alternatively related to facility manage-
ment). Another criterion is the modeled object’s status,
namely whether it still exists or not. As stated above,
digital models were initially associated with populari-
zation purposes. They were also related to the recon-
struction of no-longer existing objects. In this case, they
are commonly referred to as virtual reconstructions. It
is worth noting that the adopted terminology, initially
based mainly on archeology,’ may lead to some ambi-
guity in interpretation. Reconstruction is quite rightly
associated with a faithful recreation of a monument. In
the case of no-longer existing structures, modeling is
based on sources and strongly depends on their quali-
ty and credibility; thus, it often refers to interpretation
and hypotheses. Therefore, to maintain concept preci-
sion, such models should rather be seen as simulations
of the past. According to the modeling and simulation
theory, the latter is used for experimenting and testing
systems that cannot be engaged at a given moment. In-
deed, this understanding corresponds to cases of no-
longer existing heritage objects, which belong to the
past. M. Forte commented on this case: “We do not
reconstruct the past anymore; we perform the digital
past.”® As the abovementioned term “reconstruction”
is widespread and commonly used, it is probably not
worth redefining it, but at the same time we must
keep in mind the specificity of such models. To avoid
misunderstandings, it is worth considering the term
“hypothetical virtual reconstruction,” which indicates
the supposed nature of the presented solutions. A new
quality in creating models of no-longer existing struc-
tures is offered by their parameterization, as it enables
the dynamic encoding of the model’s specific features
with the account to the nature of the knowledge. In
this way, such reconstructions become full-fledged
simulations of the past, which clearly emphasizes their
hypothetical nature.!!

The popularizing and research applications of archi-
tectural monuments models (including their hypothet-
ical reconstructions) increasingly refer to the conserva-
tion practice following the change of its doctrine. An
increasing amount of attention is being paid to public
education aspects and information concerning heritage.

In this way, such models may even constitute a require-
ment for effective action in the field of monument pro-
tection. In the light of successive declarations adopted
by the ICOMOS and UNESCO, social awareness may
be indicated as the essential criterion for the valuation
of monuments,'? whereas the dynamic changes in the
surrounding reality require innovative thinking and
unconventional actions. Gustavo F. Aroz,”® the Presi-
dent of ICOMOS, called for such actions in his speech
at the Second Congress of Polish Conservators in 2015.
This approach applies, for instance, to the reconstruc-
tion of monuments damaged as a result of military hos-
tilities. The admissibility of such a reconstruction was
indicated in the Dresden Declaration'* as strongly re-
lated to a sustainable sense of identity. Although nearly
forty years have passed since the announcement of the
abovementioned Declaration, discussions concerning
the reconstruction of buildings destroyed during the
Second World War are still intense in Poland. Howev-
er, should these aspirations be interpreted in the light
of the social reception of lost heritage, the hypotheti-
cal virtual reconstructions may at least partially assume
this function, especially in the context of re-evaluations
resulting from the pandemic crisis. The ubiquitous
mediation of reality through virtual contacts (whatever
its assessment as a substitute for direct relations, un-
doubtedly the technologies related to such communi-
cation have become popular and familiar) prompts an
outlook on the role of virtual heritage models, particu-
larly hypothetical reconstructions, also in this respect.
The usefulness of virtual (thus, intangible) herit-
age models in conservation practice is often juxtaposed
with the characteristics of traditional conservation,
which focus on preserving and protecting historical,
physically existing substance. However, it seems that in
addition to the abovementioned arguments regarding
the public perception of monuments and research po-
tential, other aspects of the evolving conservation doc-
trine are worth attention as well. Alongside the primary
protection of the factual matter, the preservation of a
monument’s form and spirit should also be considered.
Andrzej Tomaszewski discussed the protection issues
related to these values and their characteristics.”® In the
case of virtual models, it is challenging to discuss the
matter authenticity aspect. However, showing specific
intangible values related to a monument may provide
a discussion subject, especially regarding disseminating
knowledge on heritage. Virtual models are often per-
ceived as determined by characteristics of the digital
tools used to create them, which force unambiguous
precision and favorize explicit and specific knowledge
at the expense of tacit knowledge. This aspect is, in
fact, characteristic of the entirety of digital humanities.
However, it would be wrong to assume that this “ex-
cessive” accuracy and sterility are characteristic exclu-
sively for digital tools. As stated by, for example, Adam
Mitobedzki’s in 1973 (well before the era of virtual
models), “however, it is worth warning against too re-
alistic reconstructions that isolate the object from its
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cultural context and its dynamics, thereby presenting
architecture ‘statically,’ in shapes as clean and orderly
as if they used to exist in the conditions of utopia.”'
Therefore, this may be a feature of all activities aimed
at recreating a no-longer existing condition, whereas
appropriate methodology of activities remedies this
problem regardless of the tools used.

Digital models are also becoming an increasingly
important element of the practice related to the trans-
formation of historical matter and design in the histor-
ical context and the active protection of this resource.
It happens, among other reasons, thanks to the appli-
cation of BIM (Building Information Modeling) tech-
nology in modeling architectural heritage.

Semantically-enriched object modeling

The application of BIM enables the creation of virtual
building models. It also allows for the structuring and
integrating of information sources, related data manage-
ment, and interdisciplinary cooperation.” Since a signif-
icant part of the current building processes concerns the
conservation, repair, and maintenance (CRM) of exist-
ing facilities, there is a growing demand for BIM tech-
nology development towards the surveying and record-
ing of semantic information. The basis of the HBIM
(Historic Building Information Modeling) approach is
to determine the value, significance, and currently re-
searched data about the structure under study.'

The model and its information are processed at dif-
ferent stages of the project, which allows for the in-
tegration of analyses, documentation, verification of
existing conditions, technical details concerning the
physical building’s components, and facility manage-
ment. At the same time, the BIM model maintains its
structure and connections, enabling the elimination of
information redundancy. It can also provide the basis
for architectural and conservation works, as it may be
used to make the right design decisions. Through an
integrated system approach, appropriate filtering, and
information use, the entire life cycle of a building"
may be viewed and managed, which is essential for his-
toric buildings.

The use of HBIM i1n architectural and conservation
practice is still under research and experiments related
to information techniques development. Among the
issues under discussion, the insufficient functionality
of BIM processes should be mentioned concerning the
demand and the data used in cultural heritage.*® The
majority of the current commercial BIM platforms are
based on object-oriented modeling. They use prede-
termined procedures to combine individual model el-
ements and can be read by other information systems.
Parametric information and data beyond the definition
of geometry are used to create an object, which is then
part of a library on BIM platforms. Libraries of objects,
created according to global standards and classification
methods, may solve the complexity of recording the
historical objects.?! Thus, such data forms the basis for
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the interdisciplinary use of the model.?> The universal
approach to cooperation in BIM is also raised within
the open BIM methodology.?

Procedural modeling allows creating complex ge-
ometric relationships and can be used as a recording
and hypotheses testing means. Unlike traditional 3D
modeling (MESH — mapping a given object’s surface
with a polygon mesh and NURBS - curves and sur-
faces created using control points), object libraries use
variable parameters to define the volumetric properties
of components, thereby simulating various assump-
tions in real-time. Parametric objects can be interpret-
ed and transformed at a given detail level based on spe-
cific architectural analyses and studies.?* Issues related
to modeling with standards of detailedness were cov-
ered by R. Bruman.®

The complete mapping of the detailedness, hetero-
geneity, and variability of historical buildings over time
is often impossible, despite the potential of predefined
objects. Therefore, the models are significantly simpli-
fied in terms of visualizing reality and challenges appear
regarding the reliability, quality, and understanding of
data.”® Research conducted under the DURAARK pro-
ject” indicates that by enriching a BIM model with
semantic information, the need for detailed geometry
modeling may be reduced. Classification and assigning
additional properties in HBIM enables evaluation at
the level of individual elements by defining functions,
determining the structure, assigning meaning, or link-
ing external sources. Moreover, semantic enrichment
allows for combining various heterogeneous sources,
including historical data and conservation valoriza-
tion.® J. Plume described the model created in this
way as an Integrated Digitally-Enabled Environment
(IDEE),? which can be used to understand the studied
place fully, popularize knowledge and make the right
design decisions.

An example of the HBIM model based on laser
scanning of the Sztorch Tenement in Jarostaw

The study of the Sztorch Tenement in Jarostaw pro-
vides an example of the potential of semantically-
enriched object modeling. The building is subject to
conservation protection based on an entry in the reg-
ister of monuments No. A-850 of April 9, 1997. The
building was erected at the beginning of the twenti-
eth century (around 1910), and its technical condition
was described as good. In the post-war period, the ten-
ement was renovated several times. Currently, only a
small percentage of the plaster in the lower parts of the
facade is damaged. According to the monument’s re-
cord sheet,® the most critical conservation postulates
include the preservation of the facade décor and main-
taining the body of the tenement house. Hence, the
described model puts the most significant emphasis on
the exact reproduction of these aspects.

The laser scanning method and photogrammetry
were used to prepare the digital building survey of the
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Fig. 1. Comparison of archive photo with the scanning data and HBIM model, from left to right: archival photo, laser scan, linear model
view, visualization, photo source: Registration card of architectural and construction monuments no. A-850; by the authors.
Ryc. 1. Poréwnanie fotografii archiwalnej z danymi ze skanu i z modelu HBIM, od lewej do prawej: fotografia archiwalna, skan laserowy,
model linearny, widok, wizualizacja, zrédto: karta rejestracyjna zabytku architektury i budownictwa nr A-850; oprac. autorzy.

Sztorch Tenement. The obtained data was then used
to create a highly detailed HBIM model (Fig. 1). It is
crucial to plan measurement data acquisition and pri-
oritization®' when measuring monuments, as it helps
determine the number of parameters necessary for
registration. The constant development of laser scan-
ners accounts for a reasonable compromise between
the high accuracy of the record required in the case of
works on the monument and the time spent making
a model. Laser scanning extended by photogramme-
try allows mapping reality at a very high level of detail
(Fig. 2). This data provides the basis for creating 3D
models filled with information. Thanks to the ortho-
photos recorded in color, it is possible to precisely vis-
ualize the object already at the stage of its survey. Such
visualization can provide the desired amount of infor-
mation to both an expert and a layman.

The point cloud database consists of combining
the total data obtained from the laser scanner stations.
Purging the object of undesirable elements (measure-
ment errors, e.g., a reflection of the beam from glossy
surfaces) constitutes an element of the process. Then,
successive iterations of the point cloud are optimized
for data size. The processing of point clouds is culmi-
nated by linking them to the BIM environment. Creat-
ing BIM models using point clouds helps to minimize
the number of steps taken while inventorying an object
and avoid losing accuracy, data quality, and mapping
detail. Another advantage of this modeling method lies
in the possibility of integration with other information
systems, such as the GIS (Geographic Information Sys-
tem) environment or external databases.

For models of high visual quality (as in the case de-
scribed), properly collected data is used to create com-

Fig. 2. Elevation view with sgraffito mapped using photogrammetry, against the background of a snapshot view of a model with a point

cloud as a base; by the authors.

Ryc. 2. Widok elewacji ze sgraffito zmapowanym przy uzyciu fotogrametrii, na tle widoku modelu wykonanego na podstawie chmury

punktéw; oprac. autorzy.
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Fig. 3. A parametric object used to create rustication, developed for the project’s purpose: a— interface for entering detailed dimensions
of the element in the form of parameters, b—possibility of creating various shapes using a single object, c—possibility of changing the
element’s detailedness level depending on the needs, d—edge profile automatically adjusted to the detailedness level; by the authors.

Ryc. 3. Obiekt parametryczny uzyty do wykonania boniowania, stworzony na potrzeby projektu: a — interfejs do wprowadzania wymiaréw
szczegotowych w postaci parametréw, b — mozliwos¢ tworzenia réznych ksztattow przy pomocy pojedynczego obiektu, ¢ — mozliwosé
zmiany poziomu szczegodtowosci w zaleznosci od potrzeb, d — profil krawedzi automatycznie dostosowany do poziomu szczegdtowosci;

oprac. autorzy.

plex library objects. The process of the HBIM model
creation, in this case also a possibly complete data re-
pository, has been automated by using object-oriented
modeling. Thanks to the possibility of projecting the
point cloud in each generated view (floor plans, eleva-
tions, sections, and 3D views) and modeling with BIM
building objects (such as walls, columns, or windows)
could be practical and precise. In the Sztorch modeling
process, both the objects existing in the software library
and the proprietary ones (Fig. 3) were used in the case of
atypical elements or items requiring a higher level of de-
tail. They were created using GDL (Geometric Descrip-
tion Language — ArchiCAD programming language)
and Grasshopper visual programming to create variable
library elements that constitute a parameterized ob-
ject-oriented representation of scanning measurements.

The model elements were enriched with seman-
tics, color-related information, and historical data
combined with archival drawings and photos. Based
on such entered data, it is possible to manage the fa-
cility and plan future activities for the monument. A
virtual building may enable a wide range of analyzes
regarding the geometry of a tenement house itself. It
also contains data from archival documentation and
publications, such as descriptive or photographic in-
formation. With the use of this data, the geometry of
the elements may be enriched or recreated (Fig. 4).
It becomes possible to valorize it properly, mark its
authenticity, modifications, defects, or missing and
damaged elements (Fig. 5). The semantic data used in
this case can also be applied to aid the initial determi-
nation of construction parameters (e.g., wall bearing
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Fig. 4. Overview of the classification and historical properties of the modeled library element; by the authors.
Ryc. 4. Przeglad klasyfikacji i cech historycznych zamodelowanego elementu bibliotecznego; oprac. autorzy.
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Fig. 5. Example of the possibility of filtering and visualizing information in the context of conservation valorization; by the authors.
Ryc. 5. Przyktad mozliwosci filtrowania i wizualizowania informacji w kontekscie waloryzacji konserwatorskiej; oprac. autorzy.

capacity) if this is impossible based on geometric rep-
resentation alone.

This contextual set of information can be linked
to a specific element, such as using a CDE (Common
Data Environment) platform and used for the sub-
sequent management of the monument. Thus, the
HBIM model is a comprehensive interdisciplinary data
environment of particular use in conservation design.
However, it can also be applied during the building’s
occupancy, including ongoing maintenance works.

As a result, an HBIM model was obtained with
precise spatial dimensions, parameterized as effi-
ciently as possible (with elements such as walls, win-
dows, ceilings, details of cornices). Rather than being
only a record of geometry, these objects carry mate-
rial and physical properties, defined at the classifying
and defining stage of each objects’ properties. Hence,
the applied software can identify a specific geometry
(modeled window or wall) within object specifications
created for selected parameters. In the case of HBIM
modeling, the classification of historical and conserva-
tion aspects is particularly extensive, as it comprises in-
formation on such aspects as the state of preservation,
integrity, or individual element dating.

The issue of interoperability arises when data is
used multiple times in various systems. As it is possible
to exchange data and use open formats (such as IFC
— Industry Foundation Classes), each subsequent user
will not be confined to specific software to view the
properties and classification of objects. It also enables
long-term model development with geometric and
semantic data, enriching it with new information, for
example, data obtained as a result of further research.

As the semantic data is present in the classification
and properties, integrated HBIM models facilitate ef-
fective conservation and design analysis (Fig. 5), facility

management (thanks to the CDE platform mentioned
above), and heritage popularization. Above all, mode-
ling the monument information is characterized by a
high detailedness of geometric and semantic informa-
tion. This facilitates substantively appropriate and ef-
fective implementation of the design process and the
precise planning and management of the various stages
in conservation design.

Conclusion

Architectural heritage models may constitute a source
database for the potential transformation of historical
substance and active protection of this resource. Un-
derstanding the examined object, together with plan-
ning and managing design works, is likely accelerated
and facilitated by integrating semantic information with
parameterized 3D geometry. The integrated HBIM
digital environment enables flexible modification and
application of related resources, supporting the mon-
ument’s protection in popularization, research, design,
and documentation.

It should be emphasized that the documentation
activities are in line with Andrzej Tomaszewski’s pre-
dictions. As he stated in 1997, “Apart from preventive
and integrated maintenance, the future of our disci-
pline will be determined by conservation through doc-
umentation.”? In a broader sense, this documentation
can also be applied to virtual models, i.e., hypothetical
reconstructions, being research tools.*

In architecture and conservation, HBIM models
offer a new quality and allow the multi-faceted integra-
tion of activities and information in the design process.
As such, the models require further research and dis-
cussion on developing information exchange standards
and methods.

22 Wiadomosci Konserwatorskie « Journal of Heritage Conservation » 68S/2021



References / Bibliografia

Archive materials / Archiwalia
Record sheet of architectural and construction mon-
uments No. A-850, of April 9, 1997, drawn up in
1997 by Teresa Pickarz, Osrodek Dokumentacji
Zabytkéw, Warszawa.

Secondary sources / Opracowania

Apollonio Fabrizio, Classification Schemes for Visualiza-
tion of Uncertainty in Digital Hypothetical Reconstruc-
tion, [in:] 3D Research Challenges in Cultural Heritage
II, ed. S. Miinster, M. Pfarr-Harfst, P. Kuroczynski,
M. Toannides, vol. 10025, 2016.

BrumanaRaffaella, Della Torre Stefano, Previtali Mattia,
Barazzetti Luigi, Cantini Lorenzo, Oreni Daniela,
Bianfi Fabrizio, Generative HBIM modelling to em-
body complexity (LOD, LOG, LOA, LOI): surveying,
preservation, site intervention—the Basilica di Collemag-
gio (LAquila), “Applied Geomatics” 2018, vol. 10,
No. 4.

Brykowska Maria, Metody pomiardw i badati zabytkéw ar-
chitektury, Warszawa 2003.

Counsell John, Taylor Tim, What are the goals of HBIM?,
[in:] Heritage Building Information Modelling, ed.
Y. Arayici, J. Counsell, L. Mahdjoubi, G. Nagy,
S. Hawas, K. Dewidar, New York 2017.

Forte Maurizio, Cyber Archaeology: A Post-virtual Per-
spective, [in:] Between Humanities and the Digital, ed.
P. Svensson, D.T. Goldberg, Cambridge 2015.

Hichri Nouha, Stefani Chiara, Luca Livio, Véron
Philippe, Gael Hamon, From point cloud to BIM: a
survey of existing approaches, “ISPRS — International
Archives of the Photogrammetry, Remote Sensing
and Spatial Information Sciences” 2013, vol. XL-5/
W2, No. 5.

Kadtuczka Andrzej, Przeszlos¢ dla przysztosti: tysigcletnia
Wislica i jej materialne i niematerialne dziedzictwo. Pom-
nik historii jako forma opieki RP, “Wiadomosci Kon-
serwatorskie — Journal of Heritage Conservation”
2019, No. 60.

Koller David, Bernard Frischer, Greg Humphreys, Re-
search challenges for digital archives of 3D cultural heritage
models, “Journal on Computing and Cultural Heri-
tage” 2009, vol. 2, No. 3.

Koob Manfred, Die dreidimensionale Rekonstruktion und
Simulation von Cluny III, [in:] Cluny. Architektur als
Vision, ed. M. Koob, H. Cramer, Heidelberg 1993.

Kulig Anna, Filipowski Szymon, Wojtowicz Maciej,
New Technologies in Studying Architectural Monuments:
Parametric and Algorithmic Analysis of a Gothic Vault in
Szydtowiec, “Wiadomosci Konserwatorskie — Jour-
nal of Heritage Conservation” 2020, No. 64.

Kulig Anna, Nassery Farid, Filipowski Szymon, Zielif-
ski Rafal, Wykorzystanie technologii BIM w nowoczesnej
inwentaryzacji i analizie zabytkow architektury, “Wiado-
moéci Konserwatorskie — Journal of Heritage Con-
servation” 2015, No. 42.

Lengyel Dominik, Toulouse Catherine, Visualisation of
Uncertainty in Archaeological Reconstructions, [in:] Vir-
tual Palaces, Part II: Lost Palaces and their Afterlife. Vir-
tual Reconstruction between Science and Media, vol. 3,
ed. S. Hoppe, S. Breitling, Heidelberg 2016.

Lépez-Menchero Victor Manuel Bendicho, Flores
Gutiérrez Mariano, Vincent Matthew, Grande Le6n
Alfredo, Digital Heritage and Virtual Archaeology: An
Approach Through the Framework of International Rec-
ommendations, [in:] Mixed Reality and Gamification for
Cultural Heritage, ed. M. loannides, N. Magnenat-
Thalmann, G. Papagiannakis, Cham, 2017.

Marzouk Mohame, Hawas Soheir, Integrating Value
Map with Building Information Modelling Approach for
Documenting Historic Buildings in Egypt, [in:] Her-
itage Building Information Modelling, ed. Y. Arayici,
J. Counsell, L. Mahdjoubi, G. Nagy, S. Hawas,
K. Dewidar, New York 2017.

Maver Tom, Petric Jelena, Virtual Heritage: Is There a
Future for the Past?, [in:] III Congreso Iberoamericano
de Grafico Digital, SIGRADI Conference Proceedings,
Montevideo 1999.

Mitobedzki Adam, Badania nad historiq architektury, [in:]
Przedmiot, metodologia, zawdd, ed. P. Skubiszewski,
Warszawa 1973.

Pietroni Eva, Ferdani Daniele, Virtual Restoration and
Virtual Reconstruction in Cultural Heritage: ‘Términology,
Methodologies, Visual Representation Techniques and Cog-
nitive Models, “Information” 2021, vol. 12, No. 4.

Reilly Paul, Towards a virtual archaeology, “Computer Ap-
plications and Quantitative Methods in Archaeolo-
gy” 1990.

Reilly Paul, Todd Stephen, Walter Andy, Rediscovering
and modernising the digital Old Minster of Winchester,
“Digital Applications in Archaecology and Cultural
Heritage” 2016, vol. 3, No. 2.

Styk Jan, Wrona Stefan, Informacyjne srodowisko rekon-
strukgji: Przedlokacyjna struktura osadnicza w Pultusku
w XI-XIV wieku, Warszawa 2015.

Styk Jan, Modele architektoniczne, Warszawa 2018.

Sroczynska Jolanta, Wartost spoleczna zabytkdw architektu-
ry w Swietle wybranych dokumentsow UNESCO, ICO-
MOS, Rady Europy, ksztattujqcych teorig ochrony dzie-
dzictwa kulturowego, “Wiadomosci Konserwatorskie
— Journal of Heritage Conservation” 2021, No. 65.

Tomaszewski Andrzej, Na przelomie tysigcleci. Miedzyna-
rodowa sytuacja konsenwacji zabytkéw, “Ochrona Za-
bytkéw” 1997.

Woodwark John, Reconstructing history with computer
graphics, “IEEE Computer Graphics and Applica-
tions” 1991, vol. 11, No. 1.

Electronic sources / Zrodla elektroniczne

buildingSMART, openBIM, https://www.buildingsmart.
org/about/openbim.

Wiadomosci Konserwatorskie « Journal of Heritage Conservation + 68S/2021 23 =—=



Counsell John, A role for GIS in capturing and unifying
records of historic gardens and landscapes (2002), https://
www.semanticscholar.org/paper/A-role-for-GIS-
in-capturing-and-unifying-records-of-Counsell/
ccd27¢381a635ddeceb6c5980e79848b8b0a653e.

Declaration of Dresden on the “Reconstruction of Monuments
Destroyed by War”, https://www.icomos.org/en/re-
sources/charters-and-texts/179-articles-en-francais/
ressources/charters-and-standards/184-the-decla-
ration-of-dresden.

DURAARK, Durable Architectural Knowledge, https:/
royaldanishacademy.com/case/duraark.

Kemp Anne, First Steps to BIM Competence, https://www.
thebesa.com/media/2899/bim-competence-final.pdf.

Kemp Anne, Open standards for open BIM. Planning, BIM &
Construction Today, https://www.pbctoday.co.uk/news/
bim-news/open-standards-open-bim-3/18512/.

London Charter, http://www.londoncharter.org/ (accessed:

6 VI 2021).

Maxwell Ingval, Integrating Digital Technologies in Support
of Historic Building Information Modeling: BIM4Con-
servation (HBIM) — A COTAC Report, https://cotac.
global/resources/COTAC-HBIM-Report-Final-A-
21-April-2014-2-small.pdf.

Plume Jim, Integrated Digitally- Enabled Environment: the
Internet of Places, AGI Foresight Report, https://www.
agi.org.uk/wp-content/uploads/2021/01/AGIFore-
sight- 2020 _r4.pdf (accessed: 20 VI 2021).

' T. Maver, J. Petric, Virtual Heritage: Is There a Future for the
Past?, [in:] IIT Congreso Iberoamericano de Grafico Digital, SIG-
RADI Conference Proceedings, Montevideo 1999, p. 482-487.

2 P Reilly et al., Rediscovering and modernising the digital Old

Minster of Winchester, “Digital Applications in Archaeology

and Cultural Heritage” 2016, vol. 3, No. 2, p. 3341

J. Woodwark, Reconstructing history with computer graph-

ics, “IEEE Computer Graphics and Applications”, 1991,

vol. 11, No. 1, p. 18-20.

M. Koob, Die dreidimensionale Rekonstruktion und Simu-

lation von Cluny III, [in:] Cluny. Architektur als Vision, ed.

M. Koob, H. Cramer, Heidelberg 1993, p. 58-86.

> D. Koller et al., Research challenges for digital archives of 3D

cultural heritage models, “Journal on Computing and Cultural

Heritage” 2009, vol. 2, No. 3, p. 1-17.

E. Pietroni, D. Ferdani, Virtual Restoration and Virtual Recon-

struction in Cultural Heritage: Terminology, Methodologies, Visual

Representation Techniques and Cognitive Models, “Information”

2021, vol. 12, No. 4, p. 167.

7 VM.B. Lopez-Menchero et al., Digital Heritage and Virtual

Archaeology: An Approach Through the Framework of Interna-

tional Recommendations, [in:] Mixed Reality and Gamifica-

tion _for Cultural Heritage, ed. M. Ioannides, N. Magnenat-

Thalmann, G. Papagiannakis, Cham, 2017, p. 3-26;

D. Lengyel, C. Toulouse, Visualisation of Uncertainty in Ar-

chaeological Reconstructions, [in:] Virtual Palaces, Part II: Lost

Pulaces and their Afterlife. Virtual Reconstruction between Science

and Media, vol. 3, ed. S. Hoppe, S. Breitling, Heidelberg

2016, p. 103-117; E.I. Apollonio, Classification Schemes for

Visualization of Uncertainty in Digital Hypothetical Reconstruc-

tion, [in:] 3D Research Challenges in Cultural Heritage II,

ed. S. Miinster et al., Springer International Publishing

vol. 10025 2016, p. 173-197.

London Charter, http://www.londoncharter.org/ (accessed:

6 VI 2021).

P. Reilly, Towards a virtual archaeology, “Computer Appli-

cations and Quantitative Methods in Archaeology” 1990,

p. 133-139.

1" M. Forte, Cyber Archaeology: A Post-virtual Perspective, [in:]
Between Humanities and the Digital, ed. P. Svensson, D.T.
Goldberg, Cambridge 2015, p. 295-309.

" J. Styk, S. Wrona, Informacyjne srodowisko rekonstrukeji: Prze-
dlokacyjna struktura osadnicza w Puttusku w XIT-XIV wieku,
Warszawa 2015.

©

©

12 1. Sroczynska, Wartos¢ spoteczna zabytkdw architektury w swietle

wybranych dokumentsw UNESCO, ICOMOS, Rady Europy,

ksztattujqcych teorig ochrony dziedzictwa kulturowego, “Wiado-
mosci Konserwatorskie — Journal of Heritage Conserva-

tion” (hereinafter: “WK”) 2021, No. 65, p. 7-19.

A. Kadtuczka, Przesztos¢ dla przysztosci: tysigcletnia Wislica i jej

wmaterialne i niematerialne dziedzictwo. Pomnik historii jako forma

opieki RP, “WK” 2019, No. 60, p. 10-16.

Declaration of Dresden on the “Reconstruction of Monuments

Destroyed by War”, https://www.icomos.org/en/resources/

charters-and-texts/179-articles-en-francais/ressources/

charters-and-standards/184-the-declaration-of-dresden

(accessed: 20 VI 2021).

A. Tomaszewski, Na przetomie tysigcleci. Migdzynarodowa

sytuacja konserwacji zabytkdw, “Ochrona Zabytkdéw” 1997,

p. 103-109.

16 A. Mitobedzki, Badania nad historig architektury, [in:] Przed-
miot, metodologia, zawdd, ed. P. Skubiszewski, Warszawa
1973, p. 471-494.

7 A. Kemp, First Steps to BIM Competence, https://www.thebe-

sa.com/media/2899/bim-competence-final.pdf (accessed:

20 VI 2021), p. 11-14.

A. Kulig et al., Wykorzystanie technologii BIM w nowoczesnej

inwentaryzagji i analizie zabytkéw architektury, “WK” 2015,

No. 42, p. 33-43.

19 J. Counsell, T. Taylor, What are the goals of HBIM?, [in:]

Heritage Building Information Modelling, ed. Y. Arayici et al.,

New York 2017, p. 15-31.

J. Counsell, A role for GIS in capturing and unifying records of

historic gardens and landscape, https://www.semanticscholar.

org/paper/A-role-for-GIS-in-capturing-and-unifying-re-
cords-of-Counsell/ccd27¢381a635ddeceb6c5980e79848b-

8b0a653e (accessed: 6 VI 2021).

21 A. Kemp, Open standards for open BIM. Planning, BIM &
Construction Today, https://www.pbctoday.co.uk/news/bim-
news/open-standards-open-bim-3/18512/ (accessed: 20 VI
2021).

2 J. Styk, Modele architektoniczne, Warszawa 2018.

# buildingSMART, openBIM, https://www.buildingsmart.

org/about/openbim (accessed: 20 VI 2021).

A. Kulig et al., New Téchnologies in Studying Architectural Mon-

uments: Parametric and Algorithmic Analysis of a Gothic Vault in

Szydlowiec, “WK” 2020, No. 64, p. 59-74.

% R. Brumana et al., Generative HBIM modelling to embody com-

15

20

24

24 Wiadomosci Konserwatorskie « Journal of Heritage Conservation » 68S/2021



plexity (LOD, LOG, LOA, LOI): surveying, preservation, site

intervention—the Basilica di Collemaggio (L'Aquila), “Applied

Geomatics” 2018, vol. 10, No. 4, p. 545-567.

N. Hichri et al., From point cloud to BIM: a survey of existing

approaches, “ISPRS — International Archives of the Photo-

grammetry, Remote Sensing and Spatial Information Sci-

ences” 2013, vol. XL-5/W2, No. 5, p. 343-348.

2 DURAARK, Durable Architectural Knowledge, https://royal-
danishacademy.com/case/duraark (accessed: 20 VI 2021).

% M. Marzouk, S. Hawas, Integrating Value Map with Building
Information Modelling Approach for Documenting Historic Build-
ings in Egypt, [in:] Heritage Building Information Modelling, ed.

26

Y. Arayici et al., New York, 2017, p. 50-60.

» 1. Plume, Integrated Digitally- Enabled Environment: the Inter-
net of Places, AGI Foresight Report (2020), https://www.agi.org.
uk/wp-content/uploads/2021/01/AGIForesight-_2020_r4.pdf
(accessed: 20 VI 2021).

3 Record sheet of architectural and construction monu-
ments No. A-850, of April 9, 1997, drawn up in 1997 by
T. Pickarz, Warsaw 1997.

31 M. Brykowska, Metody pomiarow i badari zabytkdw architektu-
ry, Warszawa 2003.

32 A. Tomaszewski, op. cit., p. 103-109.

3 P Reilly et al., op. cit., p. 33-41.

Abstract

The article presents the issues concerning architectur-
al heritage digital models’ applications in conservation
practice. These considerations are discussed in the con-
text of the commencement of creating virtual models
regarding no-longer existing historical buildings in the
first half of the 1980s. Such models’ applications and
possible uses are analyzed within the adopted criteria
that distinguish the following model types. Firstly, the
popularization, research, and design models can be de-
termined depending on the planned application. Sec-
ondly, depending on the status of the modeled object,
models related to existing or no-longer existing build-
ings can be identified. The virtual models potential in
the context of cultural heritage societal values is also
discussed in the article. In such context, the authors
discuss the creation of HBIM (Historic Building Infor-
mation Modeling) models for the conservation activi-
ties purposes. The potential of semantically enriched
object modeling is indicated based on the example of
the Sztorch Tenement in Jarostaw, for which a laser
scan and its model were prepared.
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Streszczenie

Artykul przedstawia problematyke zastosowan cy-
frowych modeli dziedzictwa architektonicznego
w kontekscie dziatalno$ci konserwatorskiej. Jako tlo
rozwazan przedstawione zostaly poczatki tworzenia
wirtualnych modeli nieistniejacych budowli histo-
rycznych, siggajace pierwszej polowy lat osiemdzie-
siatych XX wieku. Zastosowanie 1 mozliwo$ci wy-
korzystania takich modeli analizowane s3 w ramach
przyjetych kryteribw wyrézniajacych ich rodzaje:
w zaleznoSci od planowanego zastosowania mode-
lu — popularyzatorskiego, badawczego, projektowego
oraz w zaleznosci od statusu modelowanego obicktu
— istniejacy badZ nieistniejacy. W tekscie omdwiono
takze potencjal wirtualnych modeli w kontekscie spo-
tecznych wartosci dziedzictwa oraz tematyke tworze-
nia modeli w technologii HBIM (Historic Building
Information Modeling) na potrzeby dziatan konser-
watorskich. Na przyktadzie Kamienicy Sztorcha w Ja-
rostawiu, dla ktérej wykonany zostal skan laserowy
obiektu oraz jego model, wskazano potencjat modelo-
wania obicktowego wzbogaconego semantycznie.



