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The digitization of Cultural Heritage involves not 
only engaging in critical and interpretive processes 
of analysis but also utilizing tools and technologies, 
thereby requiring specific technical skills. The science 
of representation, therefore, finds itself more than ever 
in a position to merge humanistic and technological 
disciplines in a holistic vision, in a continuous renewal 
and updating of communicative methods and tools.
Drawing represents the world by re-presenting it as a 
duplicate on the plane of the image. Whether for an 
existing reality or a design intention, there is always 
the need to understand the complexity of space and 
architecture, which over time has manifested in ever-
evolving languages and techniques, from painting to 
photography, from cartography to satellite maps, to 
the most current interactive information systems.
Today, virtual reconstructions allow for the remote 
analysis of distant landscapes, knowledge of endangered 
heritage, and the revelation of archaeological sites no 
longer visible by reconstructing their original form. At 
the same time, expectations for the quality of digital 
products describing built heritage and enabling analysis 
and investigation at different scales are growing.

Models and information systems, constituting 
repositories of knowledge, simulation scenarios, 
and spaces of interconnection and interaction, have 
assumed an importance that is now an essential 
goal for all projects aimed at describing cultural assets. 
However, the volume of information constantly generating 
new products and the updating of tools and technologies 
FDSDEOH� RI� JHQHUDWLQJ� WKHP� SURPSW� UHÁHFWLRQ� RQ� WKH�
“future” of these digital information products. How many 
of these digital outputs truly represent advancements 
IRU� UHVHDUFK� LQ� WKH�ÀHOG"� ,Q�ZKLFK�GLUHFWLRQ� LV� WKH�YLUWXDO�
ZRUOG� PRYLQJ"� :KDW� DUH� WKH� PRVW� HරHFWLYH� SURFHGXUHV�
IRU� FRQWUROOLQJ� DQG� YHULI\LQJ� GLJLWDO� GXSOLFDWHV"� $QG�
KRZ� GR� GLරHUHQW� YDULDWLRQV� RI� YLUWXDO� WKUHH�GLPHQVLRQDO�
representation support the management of the built 
HQYLURQPHQW�DW�YDULRXV�VFDOHV"
5HVHDUFKHUV� ZRUNLQJ� LQ� WKH� ÀHOG� RI� DUFKLWHFWXUDO�
representation must consider and discuss the implications 
RI� WKH� WHUP� ´GLJLWDO�µ� ,Q� WKLV� UHJDUG�� IRFXV� LV� UHTXLUHG�RQ�
the enormous amount of data we can produce, their actual 
TXDOLW\��DQG�WKH�XVH�RI�WKLV�LQIRUPDWLRQ�WR�VWUXFWXUH�QHZ�DQG�
LQFUHDVLQJO\�LQ�GHSWK�NQRZOHGJH�WKDW�VKRXOG�EH�QRW�RQO\�DQ�
endpoint but also the beginning of deeper consideration. 
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Abstract

'LJLWDO�PRGHOOLQJ�KDV�PXOWLSOLHG�WKH�RSSRUWXQLWLHV�RරHUHG�E\�
graphic representation for the study, analysis, documentation, 
DQG�HQKDQFHPHQW�RI�WKH�DUFKLWHFWXUDO�KHULWDJH�� ,Q�SDUWLFXODU��
3D models, intended both as a visual computing tool -that 
is, data processing and deepening of the characteristics of 
buildings- and as “complex” models -as they are connected 
to a heterogeneous information system- favour the 
documentation of the historical and architectural values of 
WKH�KHULWDJH�� ,Q�WKLV�FRQWH[W��%XLOGLQJ� ,QIRUPDWLRQ�0RGHOOLQJ�
�%,0��� LQ� LWV� GXDO� PHDQLQJ� RI� JUDSKLF� UHSUHVHQWDWLRQ� DQG�
GDWDEDVH�� KDV� DPSOLÀHG� VXFK� SRWHQWLDO�� RරHULQJ� LWVHOI� DV� DQ�
LQWHUDFWLYH� SODWIRUP� ZKHUH� WR� PDQDJH� WKH� KHWHURJHQHRXV�
and multidisciplinary information inherent to the architectural 
KHULWDJH�� +RZHYHU�� WKHVH� PRGHOV� DUH� QRW� D� FRPSOHWH� DQG�

exhaustive transcription of the characteristics of the object of 
study, but rather a critical selection of these, made according 
WR� WKH� SXUSRVHV� RI� WKH� UHSUHVHQWDWLRQ� DQG� WKH� VSHFLÀFLWLHV�
RI� WKH� DUFKLWHFWXUDO� REMHFW�� )RU� WKLV� UHDVRQ�� LQ� RUGHU� IRU� WKH�
UHSUHVHQWDWLRQ� WR�KDYH�D� VFLHQWLÀF�EDVLV�� LW� LV� QHFHVVDU\� WKDW�
the sources used for the realization of the model are declared 
transparently and that the interpretative level of the virtual 
UHFRQVWUXFWLRQ�LV�FOHDU�
7KH� FRQWULEXWLRQ� GHDOV� ZLWK� WKH� LVVXHV� RI� WUDQVSDUHQF\� RI�
models and their reliability, in relation to both geometric 
DQG� QRQ�JHRPHWULF� FRQWHQWV�� ,Q� SDUWLFXODU�� EDVHG� RQ� DQ�
experiment conducted on several case studies, it proposes a 
SRVVLEOH� VSHFLÀF� SURFHGXUH� IRU�PRGHOOLQJ� WUDQVSDUHQF\� DQG�
reliability evaluation, necessary for the documentation of the 
DUFKLWHFWXUDO�KHULWDJH�WKURXJK��'�PRGHOV�
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Introduction
'LJLWDO� PRGHOOLQJ� KDV�PXOWLSOLHG� WKH� SRVVLELOLWLHV� RරHUHG�
by graphic representation for the study, analysis, and 
HQKDQFHPHQW�RI�WKH�DUFKLWHFWXUDO�KHULWDJH���'�PRGHOV�� LQ�
fact, can favour the documentation of the historical and 
architectural values of the heritage and, at the same time, 
FDQ�EH�WRROV�IRU�FRPPXQLFDWLRQ�DQG�YDORULVDWLRQ�
In this respect, 3D models must be intended both as a visual 
computing tool -that is, data processing and deepening of 
the characteristics of buildings - and as “complex” models 
-as they are connected to a heterogeneous information 
V\VWHP��
The modelling of the architectural heritage can concern 
GLරHUHQW�WKHPHV��OW�PD\�LQYROYH�IRU�H[DPSOH�UHFRQVWUXFWLYH�

hypotheses of past phases of a building or an urban context 
�%UXVDSRUFL�HW�DO���������
6LQFH�ZKDW�FDQ�EH�NQRZQ�LV�RQO\�FXUUHQW�UHDOLW\��WKH�UHIHUHQFH�
RI�WKHVH�UHFRQVWUXFWLRQV�LV�WKH�VXUYH\�RI�WKH�SUHVHQW�VWDWH��,Q�
addition, there is the critical analysis of the various archival 
GRFXPHQWV��VXFK�DV�KLVWRULFDO�SKRWRV��GUDZLQJV��DQG�VR�RQ��
The scholar, then, on the basis of the critical analysis of survey 
GDWD�DQG�DUFKLYDO�GRFXPHQWV��PDNHV�LQWHUSUHWDWLYH�FKRLFHV� 
Similar interpretative problems can be found in the 
digital visualizations of hypotheses of projects never 
FRPSOHWHG�� ,Q� WKLV� FDVH�� WKH� �'� PRGHO� EHFRPHV�
DQ� LQVWUXPHQW� IRU� XQGHUVWDQGLQJ� KRZ� WKH� DUWHIDFW�
FRXOG� DSSHDU� DQG� WKH� FXUUHQW� DUFKLWHFWXUDO� YDOXHV�� 
The modelling of incomplete architectures is carried 
out on the basis of a critical overlap of the project 
ZLWK� WKH� VXUYH\� RI� WKH� FXUUHQW� VWDWH�� 7KH� GLJLWDO�

)LJ����²�7KH�GLරHUHQW�WKHPHV�RI��'�PRGHOOLQJ�IRU�WKH�DUFKLWHFWXUDO�KHULWDJH�
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UHFRQVWUXFWLRQ� RI� XQÀQLVKHG� DUFKLWHFWXUHV�� WKHUHIRUH��
raises important matters of interpretation: on the basis 
of a critical analysis, interpretative choices must be 
made, aimed at overcoming any inconsistencies and 
K\SRWKHVL]LQJ�ZKDW�LQ�WKH�SURMHFW�LV�LQFRPSOHWH�RU�XQFOHDU� 
+RZHYHU�� HYHQ� ZKHQ� WKH� PRGHOOLQJ� FRQFHUQV� H[LVWLQJ�
buildings, digital visualization is not exempt from 
interpretative choices: for example, the interpretation 
of survey data, the reconstruction of non-geometric 
DVSHFWV� VXFK� DV� WKH� FRQVWUXFWLYH� WHFKQRORJ\�� DQG� VR� RQ� 
So, the declaration of the sources and the “interpretative” 
OHYHO� RI� WKH� LQIRUPDWLRQ� REWDLQHG� ZLWK� UHVSHFW� WR� WKH�
DYDLODEOH� GDWD� DUH� WZR� HVVHQWLDO� WKHPHV� LQ� WKH� FRQWH[W�
RI� WKH� UHSUHVHQWDWLRQ� RI� WKH� DUFKLWHFWXUDO� KHULWDJH�� 7KH�
issue of the model “Transparency” becomes essential, 
understood as the declaration of the information sources 

and the possibility of philological reconstruction of the 
FKRLFHV� PDGH� IRU� WKH� UHDOL]DWLRQ� RI� WKH� PRGHO�� $V� LW� LV�
essential to declare the level of reliability of the model, 
ZLWK�UHVSHFW�QRW�RQO\�WR�WKH�JHRPHWU\�EXW�DOVR�WR�WKH�RWKHU�
LQIRUPDWLRQ�FRQWHQWV��VXFK�DV�WKH�FRQVWUXFWLRQ�WHFKQRORJ\� 
,Q� WKLV� FRQWH[W�� %XLOGLQJ� ,QIRUPDWLRQ� 0RGHOOLQJ�� LQ� LWV�
dual meaning of graphic representation and database, 
KDV� DPSOLÀHG� WKH� SRWHQWLDO� IRU� GRFXPHQWDWLRQ�� RරHULQJ�
LWVHOI� DV� DQ� LQWHUDFWLYH� SODWIRUP� ZKHUH� WR� PDQDJH� WKH�
heterogeneous and multidisciplinary information inherent 
WR�WKH�DUFKLWHFWXUDO�KHULWDJH��$W�WKH�VDPH�WLPH��LW�KDV�PDGH�
WKH�LVVXHV�RI�WUDQVSDUHQF\�DQG�UHOLDELOLW\�HYHQ�PRUH�UHOHYDQW� 
7KH� SURSRVHG� FRQWULEXWLRQ� GHDOV� ZLWK� PRGHOV� IRU� WKH�
documentation of architectural heritage, focusing in 
particular on the issues of transparency and reliability of 
WKH�PRGHO�

)LJ����²�7KH�+%,0�PRGHOOLQJ�ZRUNÁRZ��7KH�PRGHO��FUHDWHG�RQ�WKH�EDVLV�RI�WKH�KLVWRULFDO�FULWLFDO�DQDO\VLV�RI�WKH�FROOHFWHG�GDWD��PXVW�EH�HYDOXDWHG�WR�
GHFODUH�LWV�JHRPHWULF�DQG�LQIRUPDWLRQDO�UHOLDELOLW\�
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3D models for architectural heritage: themes 
and issues 
,Q�DFFRUGDQFH�ZLWK�/HYL�6WUDXVV·V�GHÀQLWLRQ�RI�PRGHOV�DV�́ V\VWHPV�
RI� V\PEROV� ZKLFK� VDIHJXDUG� WKH� FKDUDFWHULVWLF� SURSHUWLHV� RI�
H[SHULHQFH��EXW�ZKLFK��XQOLNH�H[SHULHQFH��ZH�KDYH�WKH�SRZHU�WR�
manipulate” (Lévi-Strauss, 2008), the digital interpretative model is 
FRQÀJXUHG�DV�D�VLPXODWLRQ�RI�UHDOLW\��DQG�QRW�DQ�XQFULWLFDO�PLPHVLV���
WKURXJK�ZKLFK� LW� LV�SRVVLEOH� WR� LQYHVWLJDWH�DQG�JHW� WR�NQRZ� LW��
HQULFKLQJ�RXU�H[SHULHQFH�PXFK�PRUH�WKDQ�LW�ZRXOG�EH�SRVVLEOH�
ZLWKRXW�WKH�PHGLDWLRQ�RI�YLVXDOL]DWLRQ��0DOGRQDGR��������

This simulation does not only concern the geometric-
dimensional characteristics of the building, but also 
includes the material, technical aspects and the historical-
DUFKLWHFWXUDO�YDOXHV�RI�WKH�EXLOGLQJ�
7KH�PRGHO�FRQVLVWV�RI�D�VLPSOLÀFDWLRQ�RI�WKH�SKHQRPHQRQ��
DLPHG�DW�HQKDQFLQJ�LWV�PRVW�VLJQLÀFDQW�DQG�UHSUHVHQWDWLYH�
DVSHFWV�� ,Q� WKH� QHFHVVDU\� UHGXFWLRQ� RI� DUFKLWHFWXUDO�
complexity made during modelling, there is thus an 
LQFUHDVH�LQ�WKH�OHYHO�RI�NQRZOHGJH�RI�WKH�REMHFW�RI�VWXG\�
7KH�FRQVWLWXHQW�HOHPHQWV�RI�WKH�PRGHO�DUH�OLQNHG�WRJHWKHU�
E\�WKH�VDPH�UHODWLRQVKLSV�WKDW�OLQN�WKH�HOHPHQWV�RI�WKH�UHDO�
REMHFW�� EXLOGLQJ� DQ� DQDORJ\� EHWZHHQ� WKH�PRGHO� DQG� WKH�

)LJ����²�(YDOXDWLRQ�RI�JHRPHWULF�UHOLDELOLW\�LQ�WHUPV�RI�GHYLDWLRQ�EHWZHHQ�WKH�SRLQW�FORXG�DQG�WKH�PRGHO��'HSHQGLQJ�RQ�WKH�/R*�RI�WKH�HOHPHQW�DQDO\-
VHG��WKH�GHYLDWLRQ�LV�HYDOXDWHG�RQ�WKH�HQWLUH�VXUIDFH��RQ�WKH�JHQHUDWUL[HV�DQG�GLUHFWUL[HV��RU�RQ�ERWK��DFFRUGLQJ�WR�GLරHUHQW�UDQJHV�
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PRGHOOHG�SKHQRPHQRQ��'RFFL�DQG�&KLDYRQL���������7KXV��
“interpretive graphic models” facilitate the understanding 
of the building’s distinctive features, providing the 
foundation for the study, reading and interpretation of 
DUFKLWHFWXUH��
Due to its inherent characteristics, the study of architectural 
heritage constitutes an articulated process of building 
NQRZOHGJH� FRPSULVLQJ� D� YDVW� DPRXQW� RI� KHWHURJHQHRXV�
GDWD�DQG�LQIRUPDWLRQ��WKH�DQDO\VLV�DQG�FRUUHODWLRQ�RI�ZKLFK�
LV�DLGHG�E\�WKH�FUHDWLRQ�RI�GLJLWDO�PRGHOV��)RU�WKLV�UHDVRQ��
WKUHH�GLPHQVLRQDO�PRGHOLQJ�FDQ�EH�WUDFHG�EDFN�WR�9LVXDO�
Computing, a technique for processing data based on their 

YLVXDO�UHSUHVHQWDWLRQ��WKURXJK�ZKLFK�WR�GHULYH�LQIRUPDWLRQ�
DQG�FUHDWH�QHZ�NQRZOHGJH��%UXVDSRUFL��������
During the modelling process, the architectural object 
LV� H[DPLQHG� LQ� LWV� FRQVWLWXHQW� DVSHFWV�� ZKLFK� DUH� WKHQ�
WUDQVODWHG� LQWR� WKUHH�GLPHQVLRQDO� GLJLWDO� HOHPHQWV�� %\�
modelling the building, the scholar analyses its architectural, 
VSDWLDO�� WHFKQLFDO�� DQG�PDWHULDO� FKDUDFWHULVWLFV�� DV� ZHOO� DV�
aspects related to architectural and constructional events 
and changes that have occurred over time, thus coming to 
XQGHUVWDQG�LWV�KLVWRULFDO�DQG�DUWLVWLF�YDOXHV�
Thus, the 3D model should be understood as a visual tool 
for studying and analysing architectural features and, 

)LJ����²�(YDOXDWLRQ�RI�LQIRUPDWLRQ�UHOLDELOLW\��GHSHQGLQJ�RQ�WKH�/R'�DQG�WKH�W\SH�RI�VRXUFH��GLUHFW��LQGLUHFW��H[KDXVWLYH�RU�RWKHUZLVH��
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)LJ����²�:LWK�WKH�VDPH�LQIRUPDWLRQ��WKH�KLJKHU�RU�ORZHU�LQIRUPDWLRQ�OHYHO�ZLOO�UHTXLUH�PRUH�RU�IHZHU�K\SRWKHVHV��ZLWK�D�FRQVHTXHQW�UHOLDELOLW\�WKDW�PD\�
EH�KLJKHU��IHZHU�K\SRWKHVHV��RU�ORZHU��PRUH�K\SRWKHVHV��

at the same time, verifying the hypotheses and research 
FRQGXFWHG�RQ�WKH�DUFKLWHFWXUDO�KHULWDJH�
'LJLWDO� PRGHOOLQJ�� DV� ZHOO� DV� GUDZLQJ� LQ� JHQHUDO�� LV�
FKDUDFWHUL]HG�E\�LWV�KHXULVWLF�QDWXUH��LQ�WKDW�ZKDW�LV�UHSUHVHQWHG��
WZR��RU�WKUHH�GLPHQVLRQDOO\��LV�WKH�VFKRODU·V�LGHD�RI�WKH�EXLOGLQJ�
RU�XUEDQ�VSDFH�EHLQJ�H[DPLQHG��ZKLFK�PXVW�EH�FRQWLQXRXVO\�
YHULÀHG�WKURXJK�FRPSDULVRQ�ZLWK�SKHQRPHQDO�UHDOLW\�
5HSUHVHQWDWLRQ��WKHUHIRUH��WDNHV�WKH�IRUP�RI�DQ�LWHUDWLYH�SURFHVV�
consisting of the succession of hypotheses and validations, 
WKDW� LV��RI�GUDZLQJ�DQG�FRPSDULQJ� WKH�YLVXDOL]DWLRQ�ZLWK� WKH�
SHUFHSWLRQ�RI�WKH�UHDOLW\�VWXGLHG��
The interpretive nature of this process is evident: it is the 
PRGHOHU�VFKRODU� ZKR�� EDVHG� RQ� KLV� RU� KHU� H[SHUWLVH� DQG�
VHQVLWLYLW\��PDNHV�FULWLFDO�FKRLFHV�UHJDUGLQJ�ERWK�JHRPHWULF�DQG�
QRQJHRPHWULF�DVSHFWV��)RU�D�VFLHQWLÀF�IRXQGDWLRQ�RI�PRGHOOLQJ��
it is therefore necessary to consider the requirements of 
WUDQVSDUHQF\�DQG�UHOLDELOLW\�>&HQWRIDQWL������@�
7UDQVSDUHQF\�� ZKLFK� RULJLQDWHG� LQ� WKH� ÀHOG� RI� DUFKDHRORJ\��
UHIHUV� WR� WKH�GHFODUDWLRQ�RI� WKH� VRXUFHV�XVHG� LQ�PDNLQJ� WKH�
model and the possibility of philologically reconstructing the 
FKRLFHV�PDGH�LQ�UHODWLRQ�WR�WKHVH��,Q�YLHZ�RI�WKH�´RSDFLW\µ�RI�
GLJLWDO�YLVXDOL]DWLRQ��7KH�/RQGRQ�&KDUWHU��������S�����KRSHV�´>���@�
that research results that include digital visualization should 
convey to users the state of the art, such as the distinction 
EHWZHHQ� HYLGHQFH� DQG� K\SRWKHVHV� DQG� EHWZHHQ� GLරHUHQW�
OHYHOV�RI�SUREDELOLW\µ�>%HQWNRZVND�.DIHO�HW�DO������@�

7KH� 3ULQFLSOHV� RI� 6HYLOOH� �������� LQWURGXFLQJ� ´6FLHQWLÀF�
7UDQVSDUHQF\�µ� VWDWH� WKDW��� ª$OO� FRPSXWHU�EDVHG� YLVXDOL]DWLRQ�
PXVW� EH� HVVHQWLDOO\� WUDQVSDUHQW�� L�H�� WHVWDEOH� E\� RWKHU�
researchers or professionals, since the validity, and therefore 
the scope, of the conclusions produced by such visualization 
ZLOO�GHSHQG�ODUJHO\�RQ�WKH�DELOLW\�RI�RWKHUV�WR�FRQÀUP�RU�UHIXWH�
WKH�UHVXOWV�REWDLQHG«�
The need to enable the testability of visualization by other 
scholars through the transparent presentation of the entire 
elaborative process (methodology, techniques, reasoning, 
origin and characteristics of the sources of research, results and 
conclusions) and the organization of metadata and paradata is, 
WKHUHIRUH��HPSKDVL]HG���S����
Digital modelling and visualization of architectural heritage, 
moreover, pose the problem of the reliability of virtual 
reconstruction, referring not only to the geometric-dimensional 
DVSHFW��L�H���WKH�UHODWLRQVKLS�EHWZHHQ�WKH�UHVWLWXWLYH�PRGHO�DQG�
PHDVXUHPHQW��EXW�DOVR�WR�DOO�LVVXHV�LQKHUHQW�LQ�WKH�NQRZOHGJH�
of a historic building (concerning, for example, the construction 
HTXLSPHQW�RU� WKH�KLVWRULFDO� VRXUFHV�RQ�ZKLFK� UHFRQVWUXFWLYH�
hypotheses of buildings that no longer exist or have been 
KHDYLO\�PRGLÀHG�KDYH�EHHQ�DGYDQFHG���7R�WKH�LVVXH�RI�GHYLDWLRQ��
understood as deviation of the model from the real object 
UHSUHVHQWHG�E\�WKH�SRLQW�FORXG�>4XDWWULQL�HW�DO���������$SROORQLR�
������%UXPDQD�HW�DO������@��WKHUHIRUH��UHÁHFWLRQV�UHODWHG�WR�WKH�
RWKHU�LQIRUPDWLRQ�FRQWHQWV�RI�WKH�PRGHO�DV�ZHOO�FDQ�EH�DGGHG�
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>$SROORQLR�DQG�*LRYDQQLQL��������%UXQR�DQG�5RQFHOOD�����@��
7KHVH�LVVXHV�DUH�DPSOLÀHG�LQ�%XLOGLQJ�,QIRUPDWLRQ�0RGHOOLQJ�
�%,0��� $ORQJVLGH� WKH� LPSRUWDQW� SRVVLELOLWLHV� RරHUHG� E\� %,0�
LQ� WKH�ÀHOG�RI�DUFKLWHFWXUDO�KHULWDJH�GRFXPHQWDWLRQ�� WKHUH� LV�
an even more urgent demand for transparency of modelling 
DQG�GHFODUDWLRQ�RI�LWV�UHOLDELOLW\��$V�LV�ZHOO�NQRZQ��LQ�WKH�%,0�
environment the geometric representation and the information 
HQULFKPHQW�DUH�GHÀQHG�LQVLGH�WKH�OHYHO�RI�GHYHORSPHQW�RI�WKH�
GLJLWDO�REMHFWV��ZKRVH�LQFUHDVH�FRUUHVSRQGV�WR�D�OLQHDU�LQFUHDVH�
LQ�WKH�TXDQWLW\�DQG�TXDOLW\�RI�WKH�LQIRUPDWLRQ�FRQWDLQHG�ZLWKLQ�
WKH� %,0� REMHFWV�� ,Q� LQWHUQDWLRQDO� DQG� QDWLRQDO� UHJXODWRU\�
references (such as the English system PAS 1192-2, the 

$PHULFDQ�%,0)RUXP�DQG�WKH�,WDOLDQ�81,���������WKH�/HYHOV�RI�
Development consist of both the graphic attributes (according 
to UNI 11337, geometric attributes - LoG) and the non-
graphical ones (according to UNI 11337, information attributes 
�� /R,��� 7KHVH� OHYHOV�� ERWK� FRQFHUQLQJ� DVSHFWV� WKDW� FDQ� EH�
TXDQWLÀHG�DQG�FRPSXWDEOH��H�J��GLPHQVLRQV��PDWHULDOV��FRVWV��
HWF����DUH�QRW�VX඼FLHQW�WR�H[KDXVW�WKH�LQIRUPDWLRQ�QHHGHG�WR�
GHVFULEH�DQ�DUFKLWHFWXUDO�DVVHW��7KHUHIRUH��LW�EHFRPHV�QHFHVVDU\�
to consider an additional level related to all those heritage-
VSHFLÀF�LQIRUPDWLRQ��QRW�FRYHUHG�LQ�FXUUHQW�%,0�HQYLURQPHQWV��
ZKLFK�ZH�FDQ�FDOO�/HYHO�RI�+LVWRU\��/R+��>%UXVDSRUFL�HW�DO�������@�
7KH� QHZ� LQWHUQDWLRQDO� VWDQGDUG� 81,� (1� ,62� �����������

)LJ����²7KH�9LVXDO�3URJUDPPLQJ�/DQJXDJH��93/��IRU�FDOFXODWLQJ�GHYLDWLRQ�DQG�HYDOXDWLQJ�UHOLDELOLW\�
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SURSRVHG�WR�UHSODFH�WKH�/2'V�ZLWK�WKH�/HYHO�RI� ,QIRUPDWLRQ�
1HHG��/R,1���ZKLFK��UHIHUULQJ�RQO\�WR�LQIRUPDWLRQ�QHFHVVDU\�IRU�
WKH�SXUSRVHV�RI�WKH�PRGHO��WKXV��LQ�WKH�FDVH�RI�+%,0��DOVR�WR�
information of a historical nature), can help overcome some of 
WKH�OLPLWV�GHULYLQJ�IURP�WKH�H[WHQVLRQ�RI�WKH�%,0�SURFHGXUH�WR�
KLVWRULF�EXLOGLQJV���+RZHYHU��WR�GDWH��DZDLWLQJ�WKH�WUDQVSRVLWLRQ�
of the LoINs by national regulations (in Italy by UNI 11337-4), 
the LoDs are still in force, so the standard presented in the 
SDSHU�LV�UHIHUUHG�WR�WKHVH��

)LJ����²�7KH�/HYHO�RI�$FFXUDF\��DVVHVVHG�WKURXJK�WKH�93/��LV�DXWRPDWLFDOO\�GLVSOD\HG�LQ�WKH�%,0�HQYLURQPHQW��

Transparency and reliability: a standardization 
proposal for HBIM
6LQFH� WKH� LVVXHV� RI� ´7UDQVSDUHQF\µ� DQG� ´5HOLDELOLW\µ� EHFRPH�
HYHQ�PRUH�LPSRUWDQW�LQ�WKH�FDVH�RI�+%,0��ZKHUH�WKH�JHRPHWULF�
representation is enriched by heterogeneous information 
DWWULEXWHV��LW�LV�WKHUHIRUH�QHFHVVDU\�WR�GHÀQH�VSHFLÀF�VWDQGDUGV�
WKDW�FDQ�HQVXUH�WKH�HරHFWLYHQHVV�RI�WKH�+%,0�SURFHVV�IRU�WKH�
GRFXPHQWDWLRQ�DQG�UHVWRUDWLRQ�SURMHFW�RI�KLVWRULF�EXLOGLQJV�
5HJDUGLQJ�WKH�WUDQVSDUHQW�SUHVHQWDWLRQ�RI�WKH�HQWLUH�PRGHOOLQJ�
SURFHVV�� LW� LV� SRVVLEOH� WR� H[SORLW� WKH� SRWHQWLDO� RI� %,0� IRU�
reconstructing the choices made, in relation to the sources 
XVHG�LQ�WKH�PRGHOOLQJ��,Q�IDFW��WKDQNV�WR�WKH�%,0�LQIRUPDWLRQ�
base, it is possible to insert into the digital environment the 
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LV� PDLQO\� OLQNHG� WR� WKH� GLDJQRVWLF� FDPSDLJQ� DQG� DUFKLYDO�
GRFXPHQW�UHVHDUFK��6R��LWV�UHOLDELOLW\�LV�RI�DQ�LQIRUPDWLYH�W\SH��
WKH�/R4l�IRU�WKH�FRQVWUXFWLRQ�WHFKQRORJLHV�
The informative reliability depends on both the Lol and the 
VRXUFHV�XVHG�IRU�PRGHOOLQJ��GLUHFW��LQGLUHFW��H[KDXVWLYH�RU�QRW���
OQ�WKH�HYDOXDWLRQ�RI�WKH�/HYHO�RI�4XDOLW\��RQO\�WKH�PHGLXP�DQG�
KLJK�/RO�RU�/R+�DUH�FRQVLGHUHG��DV�LQ�WKH�ORZ�OHYHO�WKHUH�LV�QR�
LQIRUPDWLRQ��DQG�VSHFLÀFDOO\�IRU�PHGLXP�/RO���/R+��WKH�UHOLDELOLW\�
�/R4��FDQ�EH�ORZ��PHGLXP��KLJK��GHSHQGLQJ�RQ�ZKHWKHU�WKH�
sources are, respectively, indirect, direct but not exhaustive, or 
GLUHFW�DQG�H[KDXVWLYH�
ln the case of high Lol / LoH, instead, the reliability can be: 
medium, if the sources are direct but not exhaustive, and high, 
LI�WKH�VRXUFHV�DUH�GLUHFW�DQG�H[KDXVWLYH��/DVWO\��LI�WKHUH�DUH�RQO\�
indirect sources, a high Lol or LoH is considered unreachable 
EHFDXVH�RI�WKH�H[FHVVLYH�QHHG�WR�K\SRWKHVL]H�
)URP� DQ� RSHUDWLRQDO� SRLQW� RI� YLHZ�� WKH� DVVHVVPHQW� RI�
the geometric reliability is carried out through the visual 
SURJUDPPLQJ� ODQJXDJH� �93/��� 7KH� 93/� DOORZV� IRU� D� VHPL�
DXWRPDWLF�SURFHGXUH�IRU�HYDOXDWLQJ�WKH�GHYLDWLRQ�EHWZHHQ�WKH�
point cloud and the model on the basis of the standards set 
out above, and declaring the Level of Accuracy, directly in the 
%,0�HQYLURQPHQW��
The advantage of using VPL is that once the algorithm is set up, 
LW�FDQ�EH�UHXVHG�PDQ\�WLPHV�IRU�GLරHUHQW�FRPSRQHQWV��,Q�IDFW��
E\�FKDQJLQJ�WKH�LQSXWV��H�J���PRGHO�VXUIDFH��UDQJH�RI�GHYLDWLRQ�
YDOXHV��HWF����WKH�FDOFXODWLRQ�RI�WKH�GLVWDQFH�EHWZHHQ�WKH�SRLQW�
FORXG�DQG�WKH��'�PRGHO�LV�DXWRPDWLFDOO\�XSGDWHG�
The informative reliability, on the other hand, is assessed 
WKURXJK�WKH�XVH�RI�YLHZ�ÀOWHUV��)RU�HDFK�LQIRUPDWLYH�UHOLDELOLW\��
��SDUDPHWHUV�ZHUH�FUHDWHG�DQG�DVVLJQHG�WR�VSHFLÀF�IDPLOLHV��
source, type of source (direct or indirect, exhaustive or non-
H[KDXVWLYH��� UHOLDELOLW\�� )LOWHUV� FRQQHFWHG� WR� WKH� ´UHOLDELOLW\µ�
SDUDPHWHU� ZHUH� WKHQ� FUHDWHG� IRU� HDFK� W\SH� RI� UHOLDELOLW\��
ZKLFK�DSSO\�D�JUDSKLFDO�VXEVWLWXWLRQ�VKRZLQJ�WKH�YDOXH�RI�WKH�
UHOLDELOLW\��ORZ��PHGLXP�RU�KLJK��
2QFH�FUHDWHG��WKHVH�ÀOWHUV�FDQ�EH�DFWLYDWHG�RU�GHDFWLYDWHG�LQ�
WKH�YLHZV��GHSHQGLQJ�RQ�WKH�W\SH�RI�UHOLDELOLW\�WR�GLVSOD\��

GRFXPHQWV�EDVHG�RQ�ZKLFK�WKH�%,0�PRGHO�ZDV�EXLOWHG�LQ�DOO�LWV�
DVSHFWV��DUFKLWHFWXUDO��VWUXFWXUDO��KLVWRULFDO��HWF���
Considering that the reliability should cover all the 
heterogeneous information relating to the historic building 
and that a third level of development (the LoH) has been 
introduced, three levels of reliability have been considered: 
����*HRPHWULF�UHOLDELOLW\��FDOOHG�/HYHO�RI�$FFXUDF\��/R$���HYDOXDWHG�
WKURXJK�WKH�PHDVXUHPHQW�RI�GHYLDWLRQ�EHWZHHQ�WKH�UHVWLWXWLRQ�
PRGHO�DQG�WKH�SRLQW�FORXG�
�����,QIRUPDWLYH�UHOLDELOLW\��FDOOHG�/HYHO�RI�4XDOLW\�ZLWK�VXEVFULSW�,�
�/R4,���UHODWLQJ�WR�WKH�QRQ�JHRPHWULF�FRQWHQWV�RI�WKH�PRGHO��,Q�
WXUQ��LW�LV�GLYLGHG�LQWR�VHYHUDO�VXE�OHYHOV��DV�PDQ\�DV�WKH�GLරHUHQW�
types of information entered in the model: reliability of the 
FRQVWUXFWLRQ�HTXLSPHQW��UHOLDELOLW\�RI�WKH�SODQW�V\VWHP�HWF�
��� � � +LVWRULF� UHOLDELOLW\�� FDOOHG� /HYHO� RI�4XDOLW\�ZLWK� VXEVFULSW�
+� �/R4+��� UHIHUULQJ� WR� WKH� VSHFLÀF� LQIRUPDWLRQ� FRQWHQW� RI�
the architectural heritage, that is, to all historical information 
FRQFHUQLQJ�WKH�SURFHVV�RI�IRUPDWLRQ�DQG�PRGLÀFDWLRQ�RI�WKH�
EXLOGLQJ��
� ,Q� WKH� SURSRVHG� VWDQGDUG� WKH� UHOLDELOLW\� DVVHVVPHQW�� ZKLOH�
UHPDLQLQJ� WKH� VDPH� LQ� PHWKRGRORJLFDO� DSSURDFK�� GLරHUV�
DFFRUGLQJ�WR�WKH�/R'�RI�WKH�VSHFLÀF�DUFKLWHFWXUDO�HOHPHQW��
The geometric reliability of the architectural element (LoA), 
in fact, is evaluated through the measure of the deviation 
(the range of deviation must be respected in the majority of 
the surface): on the entire surface of the architectural model 
HOHPHQW��IRU�WKH�ORZ�/R*��RQ�WKH�JHQHUDWUL[�DQG�GLUHFWUL[�RI�WKH�
VXUIDFH��IRU�WKH�PHGLXP�/R*��RQ�ERWK�RI�WKHP�IRU�WKH�KLJK�/R*��
)RU�HDFK�/R*��GHSHQGLQJ�RQ�WKH�LQWHUYDO�LQ�ZKLFK�WKH�YDOXH�IDOOV�
-average value over most of the surface- the Level of Accuracy 
FDQ�EH� ORZ��PHGLXP�RU�KLJK�� DQG�� WDNLQJ� LQWR�FRQVLGHUDWLRQ�
the greater geometric detail, the range of acceptable deviation 
EHFRPHV�PRUH�UHVWULFWLYH�DV�WKH�/R'�LQFUHDVHV�
7KH�/R4�FRQFHUQV�DOO�LQIRUPDWLRQ�QRW�UHODWHG�WR�WKH�JHRPHWULF�
VKDSH� ZKLFK�� WKHUHIRUH�� FDQQRW� EH� HYDOXDWHG� LQ� WHUPV� RI�
GHYLDWLRQ�EHWZHHQ�WKH�PRGHO�DQG�WKH�SRLQW�FORXG��&RQVLGHULQJ�
this, also the stratigraphy of the architectural elements can be 
DVFULEHG�WR�WKH�QRQ�JHRPHWULF�FRQWHQWV�VLQFH� LWV�NQRZOHGJH�
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)LJ����²�7KH�LQIRUPDWLYH�IRXQGDWLRQ�RI�%,0�LV�H[SORLWHG�WR�GHFODUH�WKH�VRXUFHV�XVHG�IRU�+%,0�PRGHOOLQJ�
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Conclusion
The contribution is meant to be just a proposal that aims 
WR� H[SORLW� WKH� %,0� LQIRUPDWLRQ� IRXQGDWLRQ� WR� LQVHUW� WKH�
transparency and reliability requirements, fundamental for 
the documentation of the architectural heritage through 
�'�PRGHOV��7KLV�SURFHGXUH��GHYHORSHG�WRGD\�RQ�WKH�EDVLV�
RI�WKH�/R*�DQG�/R,�GHÀQHG�E\�WKH�WKH�81O��������FDQ�EH�
adaptable also for the foreign regulations and for LolNs 
ZKHQ�WKHLU�LQWURGXFWLRQ�ZLOO�EH�HරHFWLYH�
In order to guarantee the model transparency, information 
DQG�GRFXPHQWV�DUH�OLQNHG�WR�HDFK�GLJLWDO�REMHFW��
In addition, for each digital element the relative 
reliability level is declared, concerning the geometric 
�/R$��� LQIRUPDWLYH� �/R4I�� DQG� KLVWRULFDO� �/R4H�� DVSHFWV��
0RUHRYHU��E\�LQVHUWLQJ�WKH�OHYHO�RI�UHOLDELOLW\�ZLWKLQ�WKH�%,0�
environment as an attribute of the individual architectural 
FRPSRQHQWV�� WUDQVSDUHQF\� DQG� LQWHURSHUDELOLW\� EHWZHHQ�
WKH�YDULRXV�VWDNHKROGHUV�LV�SURPRWHG��
7KH�REWDLQHG�UHVXOW�LV�D�VWDQGDUG�WKDW�FDQ�PDNH�WKH�+%,0�
DQ�HරHFWLYH�SURFHGXUH�WR�EH�XVHG�IRU�WKH�GRFXPHQWDWLRQ�
RI�WKH�DUFKLWHFWXUDO�KHULWDJH�


