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Abstract. Digital three-dimensional reconstructions of architectural 
heritage have become increasingly used as research tools, yet their visually 
coherent representations often conceal the interpretive processes, 
uncertainties, and evidential gaps underlying their production. This paper 
proposes a method for visualising evidential proximity, defined as the 
distance between the reconstructed geometry and the documented sources 
that support it, within three-dimensional architectural restitution models. 
The method is based on the systematic evaluation of heterogeneous 
historical sources according to their integration modes (transposition, 
interpretation, and extrapolation), across multiple analytical aspects of the 
architectural elements. These evaluations are represented directly within the 
3D model using a source-based visual encoding approach implemented 
through native tools in Blender, an open-source 3D modeling software. Its 
application is demonstrated through the digital reconstruction of the dining 
room of the Palais Stoclet, a UNESCO World Heritage building that is 
inaccessible for direct survey and only known through documentary sources. 
Embedding interpretive metadata within the model itself frames 3D 
reconstruction as a reflexive space for scientific exchange, contributing to 
transparency, critical evaluation, and the projection of reconstruction 
hypotheses across time. 

1 The transparency of the reasoning process 
Over the last five decades, digital technologies and computer-aided design (CAD) have 
evolved rapidly, resulting in a proliferation of powerful new tools that allow for creating 
architectural heritage studies with unprecedented levels of detail. The creation of advanced 
three-dimensional (3D) models has had a significant impact on the way that architectural 
historians document and analyse the built environment. Advancements in surveying 
technologies, including photogrammetry and laser scanning have also provided researchers 
with new methods to document the architectural heritage of intact buildings, as well as 
architectural remains in various states of preservation. 
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The concept of Heritage Building Information Modelling (HBIM) has evolved into an 
avenue to organise and combine information relating to buildings that are significant from a 
historical perspective into a single spatial environment. It is now being used more frequently 
within contemporary heritage studies as a methodological framework to reconstruct and 
document the original condition of existing buildings where they have been altered, 
extensively remodelled or demolished. The production of a three-dimensional digital model 
in these cases is reliant on the cross-referencing of various and often incomplete records 
including, but not limited to, surviving architectural fragments, archival drawings, historical 
imagery, written descriptions, paintings, etc. As a result of this process the restitution 
generated is inherently hypothetical, consisting of a combination of incomplete, 
heterogeneous and sometimes contradictory pieces of information. Digital modelling tools 
frequently produce visually realistic representations of restitution outcomes. However, such 
representations can be misleading, as they tend to obscure the interpretive nature of the 
restitution and the uncertainty associated with the underlying data. 

From this perspective, a digital model should not be understood as an authoritative or 
final form of representation, but rather as one actor among others in the larger network of 
discussion, hypotheses, and interpretations surrounding the heritage object. Beyond 
illustrating a reconstructed state, the 3D model actively shapes interpretive reasoning by 
enabling comparison, testing, and revision of historical hypotheses across time, being 
continually reactivated by new research inquiries.

Therefore, a fundamental challenge arises within digital heritage research. If 3D 
reconstructions are unavoidably shaped by interpretation, partial evidence, and evolving 
knowledge, then their apparent visual coherence risks concealing precisely the uncertainties 
that define the scholarly process. This tension prompts the central questions addressed in this 
study: beyond their descriptive or aesthetic dimension, how can 3D models convey the 
interpretative and hypothetical nature of the knowledge they embody? How can controversy1 
be represented and made explicit within a visualization process that transforms 
heterogeneous and fragmentary data into a homogeneous and apparently certain 3D 
representation? 

Aiming to address the issues surrounding the representation of controversy in 3D 
restitution models, this paper examines how such information can be made explicit when the 
studied object is inaccessible (or even demolished) and can only be approached through 
heterogeneous historical sources. It questions the existing means and methods available for 
visualizing interpretative doubt and incomplete evidence and proposes an approach for 
making those aspects visible within 3D virtual reconstructions. The proposed approach is 
applied to the dining room of the Palais Stoclet, conceived as a highly integrated interior in 
which architecture, furniture, decorations, and artworks form a coherent ensemble, known as 
“gesamtkunstwerk” (i.e., "total work of art"), a concept issued from the Vienna Secession 
(c.1897-1914). The building has a substantial heritage value, being inscribed on the 
UNESCO World Heritage List; however, access for on-site survey is currently restricted.  

In such contexts, the guiding assumption is that a 3D model is granted scientific 
credibility not through hyper realistic rendering, but by virtue of its ability to provide explicit 
confirmation of the interpretive process used to create it (i.e. the decisions made, the 
assumptions, the remaining uncertainties etc.). The focus of this paper is on the transparency 
of the reasoning process that reveals the epistemological distance between the evidence and 
the reconstruction. By exposing these elements, the model also guides further research, 
clearly indicating what is well documented, what is hypothetical, and where gaps in 
knowledge exist that need to be addressed.  

1 In this paper, controversy refers to uncertainty related to sources, interpretative choices in their use, 
and the coexistence of competing hypotheses or scholarly disagreement. 

1.1 State of the art 
The concept of Heritage Building Information Modelling (HBIM) emerged as an effective 
means for augmenting survey-based representation of historic buildings with relevant 
semantic architectural data and parametric modelling enabling the integration of geometry, 
documentation, and metadata within a unified environment [1-2]. However, while effective 
for documenting regular architectural shapes, HBIM workflows faced limitations when 
addressing complex or irregular geometries typical of heritage contexts, often requiring 
additional scripting or hybrid modelling approaches [1-3]. 

These constraints led to broader critiques regarding the suitability of BIM workflows 
(originally developed for the Architecture, Engineering, and Construction industry) in 
heritage documentation [3]. In response, hybrid workflows combining proprietary BIM 
platforms2 with open-source or specialised tools have been proposed to better support the 
modelling of complex geometries [3-5]. 

Heritage research in archaeology has often been based on the analysis of existing material 
remains. This has led to extensive methodological research within heritage archaeology 
focused on the development and refinement of three-dimensional digitisation techniques, 
particularly LiDAR and terrestrial laser scanning, for the recording of artefacts and other 
material remains. The resulting high-resolution models (often referred to as “digital twins”), 
can be integrated into HBIM environments, where they support multiple applications, 
including geometric and material analysis, virtual reconstruction, and data dissemination [6-
7]. By contrast, in architecture most of the research cases involve buildings that are partially 
preserved, extensively modified or completely lost. In such situations, digital models are not 
derived from direct measurement but from the critical synthesis of heterogeneous 
documentary sources with cross-examination [8-9]. In this context, 3D modelling functions 
as an instrument for formulating and testing reconstruction hypotheses, as exemplified by the 
virtual reconstruction of Victor Horta’s (1861-1947) Maison du Peuple (built around 1896–
1898 and demolished in 1965), which relied on fragmentary and diverse documentation [9]. 
Reconstruction hypotheses result from an iterative process of abductive reasoning, as 
modelling decisions are continually compared to the documentation and revised as areas of 
uncertainty are discovered [10]. 

Yet, while digitisation and modelling have progressed, the ways we visualise interpretive 
processes behind architectural restitutions still lack sufficient addressing [3]. The use of 
visually realistic digital models creates the impression that reconstructed states are stable and 
resolved, thereby “freezing” provisional knowledge and masking the continuous, evolving 
nature of the act of interpretation. This limitation resonates with the critique formulated by 
Latour and Yaneva who argue that buildings themselves should not be understood as fixed 
objects but as continuous “animated series of projects, successful and failing, as a changing 
and criss-crossing trajectory of unstable definitions and expertises” [11, p. 109]. By analogy, 
this perspective highlights how the provisional and evolving character of reconstruction 
hypotheses (like the buildings they seek to represent) tends to remain largely implicit within 
3D models. 

The concept of virtual reconstruction predates the digital era. It is derived from the Latin 
‘virtualis’ (from ‘virtus’) [12] and denotes potential (i.e. what can exist), in opposition to 
what is actual (i.e. realised or instantiated), rather than to what exists physically [13]. 
Therefore, a reconstruction may be virtual without being digital, just as it may be digital 
without being physical. This distinction is exemplified by Giovanni Battista Piranesi’s 
reconstruction of the Temple of Isis (c. 1756) (Fig. 1), in which he provides visual 
differentiation of conjectural elements from attested remains and makes an explicit statement 

2 The term platform denotes an integrated software environment combining multiple tools, shared data 
structures, and coordinated workflows, as opposed to a single software application or file format. 
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that this is only a hypothetical reconstruction. Digital tools have not altered the ontological 
nature of reconstruction, but rather its technical implementation and epistemic visibility, 
prompting the need to formalise long-standing principles of transparency and scholarly 
accountability. 

Fig. 1. Drawing of the great Temple of Isis, its atrium, its triclinium and other adjacent buildings. 
Picture: Giovanni Battista Piranesi, ca. 1756. 

In this context, the London Charter [14-15] and the Seville Principles [16] form 
foundational reference frameworks for the use of computer-based visualisation in cultural 
heritage research. Rather than prescribing specific tools or workflows, they define normative 
requirements concerning source identification, justification of interpretive choices, and the 
explicit distinction between documented and hypothetical elements. The non-prescriptive 
nature of these charters acknowledges the variety of disciplinary contexts and delegates their 
implementation to research communities within their respective fields [15-16]. 

Subsequent methodological frameworks have defined ways to document uncertainty and 
interpret data while focusing on the standardisation of the technical approach used to 
represent these elements. Blaise and Dudek’s informative modelling approach [17] 
reconceptualised the 3D model as an information structure, whereby heterogeneous sources 
are organised into semantic layers and uncertainty is communicated through visual variables 
such as colour, transparency, and abstraction, while allowing for alternative hypotheses. 
Building on this perspective, Favre-Brun [8] proposed a more operational framework for 
evaluating and visualising uncertainty by assigning reliability values to reconstructed 
elements across multiple parameters and translating these assessments into graphical and 3D 
visualisations. While this approach increased transparency, the attribution of reliability values 
remained dependent on expert judgement alone. 

Further studies introduced structured documentation systems linking geometry to sources 
and paradata [18], as well as evaluative metrics such as Levels of Accuracy, Quality, and 
Reliability within HBIM environments [19-20]. More recent semantic HBIM research has 
focused on ontology-based data integration yet continues to struggle with representing 
competing hypotheses and ongoing scholarly debate within the model itself [3].  

The STEVO (Spatiotemporal Visualization Ontology) framework introduces an 
ontology-based methodology for formalizing the visualization of cultural heritage knowledge 
graphs [21]. It establishes a structured model in which heritage entities are depicted as visual 

elements, each enriched with spatial and temporal attributes, thereby facilitating their 
integration into interactive visual scenes. A significant contribution of STEVO is its explicit 
treatment of uncertainty and granularity: uncertain data may be semantically encoded, for 
example, through variable temporal intervals or ambiguous spatial references, and visually 
represented using graphical techniques such as colour variation or marker duplication. 

Annotation-centred approaches, such as the Aïoli3 platform, have addressed interpretive 
traceability by linking expert annotations directly to images, point clouds, and 3D surveys, 
rather than embedding interpretation within reconstructed geometry [22]. Currently, this type 
of approach can only be used for interpretations of observable remains and cannot adequately 
address uncertainties in reconstructed representations of architectural elements that are either 
not surveyable or have been lost. 

The Extended Matrix (EM)4 framework (implemented as a Blender add-on connected to 
the yEd graph editor) provides a systematic way to record the interpretive reasoning within 
the virtual reconstruction of archaeology by extending the Harris Matrix to include Virtual 
Stratigraphic Units (USV) related to the sources and inference steps, and Transformation 
Stratigraphic Unit (TSU) which document changes and interventions over time [23]. Within 
this graph-based structure, the EM formally links the characteristics of geometry to 
documentary evidence and reasoning. While effective in archaeological contexts, its 
stratigraphic logic becomes less expressive in architectural reconstructions focused on a 
single historical state, where temporal sequencing gives way to evidential proximity5 between 
sources and geometry. Furthermore, it does not provide a way to show epistemic uncertainty, 
disagreement among experts, or how much inferences deviate from their sources within the 
three-dimensional model. As a result, architectural reconstructions may continue to appear 
visually resolved despite their contested or incomplete evidential basis. This limitation 
becomes very important to architectural research where the epistemic production of 
knowledge, and critical thought, is generally done with visuals rather than documented or 
data-driven means. 

2 Methodology and results 
In response to the limitations identified above, the study related in this paper discusses the 
challenges of making interpretive processes and the controversy surrounding digital virtual 
reconstruction explicit by providing a way to visually represent evidential proximity within 
the 3D model itself (Fig. 2). This is accomplished using Blender an open-source 3D 
modelling software widely adopted across various disciplines related to architecture and 
archaeology. The software was selected for its ability to generate complex, irregular 
geometries and for its open-source nature, which ensures methodological transparency and 
adaptability across various research contexts. However, the proposed method relies 
exclusively on Blender’s native tools, without the use of third-party add-ons, enabling 
replication using standard modelling operations. 

3 Developed by the MAP laboratory (CNRS), the Aïoli platform is available online at: 
http://www.aioli.cloud/?page_id=2219&lang=fr (accessed on 26 January 2026) 
4 Developed within the Italian National Research Council (CNR), notably at the Institute of Heritage 
Science (ISPC), and is available online at: https://www.extendedmatrix.org (accessed on 26 January 
2026) 
5 The term evidential proximity, as used in this paper, is defined and discussed in Section 2. 
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Fig. 2. Methodological pipeline for integrating heterogeneous sources in 3D virtual reconstruction 
and evidential proximity visualisation. Image: Flavius-Teofil Neaga, 2026. 

2.1 Documentary corpus and source analysis 

The starting point of the proposed approach is the construction of a documentary corpus, 
which constitutes the sole evidentiary basis for modelling the architectural object under study. 
As stated previously, the corpus assembled is inherently heterogeneous since it consists of 
architectural drawings, photographs taken at different time periods, textual descriptions of 
various elements, archival materials, and secondary analyses generated by scholars who have 
previously studied the building. For this reason, it is necessary to establish a point in time 
from which to examine the architectural object since all buildings have undergone some form 
of modification over time whether it be alteration of the built fabric, renovation, and/or 
changes in use. 

Once the temporal scope is defined, the collected sources are organised and cross-
referenced to identify the information relevant to the selected state of the building. This 
process involves comparing documents, resolving complementarities or contradictions, and 
extracting data pertinent to specific aspects of the reconstruction, while recognising that a 
source may inform multiple attributes of the same architectural element and that these 
attributes can be further refined through cross-referencing with additional sources. 

The focus of this study is on the dining room of the Palais Stoclet, designed by Josef 
Hoffmann (1870-1965), examined in relation to its initial architectural state around 1911, 
corresponding to the completion of the project. The Palais Stoclet is a major work of early 
twentieth-century architecture and an Art Nouveau landmark of Belgian architecture, 
inscribed on the UNESCO World Heritage List. However as stated earlier, due to various 
constraints beyond the scope of this paper, it cannot be accessed for direct survey, which, in 

combination with its architectural significance, exemplifies the type of heritage object for 
which documentary-based 3D reconstruction is both necessary and justified. 

The documentary sources used for the restitution were gathered from a combination of 
published literature, including scholarly books and articles dedicated to the Palais Stoclet, 
online resources, and archival materials held by public institutions. This corpus resulted from 
a collaborative effort between our laboratory (AlICe lab) and urban.brussels, the public 
administration of the Brussels-Capital Region responsible for urban planning, cultural 
heritage, and architectural documentation. 

2.2 Source-based 3D modelling and evaluation of evidential proximity 

After defining the period of our study and assembling, cross-referencing and analysing, the 
sources of information about the building, we can proceed to create the restitution model. 
The process of modelling begins with identifying the various architectural components that 
make up the scene. With regards to the interior space (i.e. the dining room), these components 
may be individual (e.g. such as furniture, fixtures, and decor) or continuous (e.g. such as 
floors, walls and ceilings). Once the components are identified, they are organised within the 
3D model following the CCTB6 classification, which provides a structured framework for 
systematic analysis and comparative evaluation of architectural elements at various scales. 

Within the modelling stage, two primary aims are pursued: namely to provide a clear 
geometric representation (of which there may be many) of the architectural element and to 
assess how closely the model of each of the individual elements represents the documentary 
source material from which they were developed. The method for determining how closely 
individual model elements represent their corresponding documentary sources is referred to 
herein as evidential proximity. In this context, the term denotes the manner in which source 
materials are integrated into the modelling process and thus provides a measure of the 
cognitive distance between the sources of evidence and the resulting geometric 
representations. As multiple sources of a variety of types may be used to develop one model 
element, this evaluation of evidential proximity is performed at the level of source per 
element rather than at the global level of the entire model. 

Three modes of source integration are identified here. In the transposition mode, the 
information from the source is incorporated into the model directly, using a literal approach 
(e.g., dimensions that are explicitly stated or textures that are extracted from an image) [24]. 
The interpretation mode takes into account the modeller’s judgement and uses the evidence 
from the documentation to create extensions of similar types of elements based on aspects 
such as typology, style, or context [24]. In the case of extrapolation, little or no documentary 
evidence exists. Although expert judgement may be used, modelling decisions will ultimately 
be grounded in their knowledge and analytical considerations aimed at maintaining the 
logical coherence of the reconstructed object [24]. 

As stated above, different documentary sources in this investigation can yield information 
about various analytical aspects of the architectural element under study. In this research, 
four analytical aspects are considered for each element: Morphology, Dimensions, Spatial 
Location and Materials [8]. Each source is therefore evaluated based on the individual aspect 
which it relates to rather than an overall assessment of the source. Accordingly, the modelling 
process acknowledges that a given source may provide strong evidence for one aspect of an 
element (e.g. Morphology) while offering little or no information for another (e.g. 

6 CCTB stands for Cahier des Charges Types pour les Bâtiments (“standard specifications for 
buildings”), a classification framework originating from the Walloon region (Belgium) that organises 
building components into functional and technical categories for documentation purposes. Available 
online at: https://batiments.wallonie.be/home.html (accessed on 26 January 2026) 
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Fig. 2. Methodological pipeline for integrating heterogeneous sources in 3D virtual reconstruction 
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Dimensions). The results of each evaluation are recorded on a structured spreadsheet (Table 
1) which documents the mode of integration identified during modelling for each 
source/element/aspect relationship, thereby providing support for the subsequent 
visualisation of each mode of integration by assigning a unique chromatic code (i.e., green = 
Transposition, yellow = Interpretation, red = Extrapolation).

Table 1. Spreadsheet for evaluating evidential proximity for the CCTB Superstructure class. 
Image: David Lo Buglio / Jean Trottet, 2023. 

2 T2 Superstructures 
21.15.3d Columns and pillars made of natural stone 

Elements Sources Doc. 
Code Morphology Dimensions Spatial 

Location Materials 

21.15.3d 
– 

Entrance 
columns 

Tobias G. Natter, Gustav 
Klimt. the Complete 

Paintings, TASCHEN, p.173 
PH1 

Tobias G. Natter, Gustav 
Klimt. the Complete 

Paintings, TASCHEN, p.152 
PH2 

Archive_Urban, Photos-Neu, 
01.tif PH3 

JOSEF HOFFMANN 1870-
1956: Progress Through 

Beauty, Birkhauser, p,130Fig 
28 

PL1 

State colour to be displayed  
(based on the majority rule) 

However, since multiple sources may inform a given aspect of an element through 
different modes of integration, only a single mode of integration must be selected for 
visualisation within the 3D model. In order to minimize the subjectivity involved in the 
selection process, a majority rule is applied. In cases where a clear majority cannot be 
established, specific decision rules are applied to ensure that the representation remains 
consistent. If all three modes of integration are represented equally (i.e., extrapolation/red, 
interpretation/yellow, and transposition/green), the intermediate mode of integration (i.e., 
interpretation/yellow) is retained. If two modes of integration are equally represented (i.e., 
transposition/green and interpretation/yellow), the mode of integration with the higher 
evidential reliability between the two (i.e., transposition/green) is used for the representation 
of the architectural element. For instance, if the two modes of integration are tied between 
transposition/green and extrapolation/red, the mode of integration considered is 
interpretation/yellow.  

Fig. 3. Detail of the Geometry Nodes network for evidential proximity visualisation in the 3D model 
Image: Flavius-Teofil Neaga, 2026. 

2.3 Visual encoding of evidential proximity within the 3D model 

The visualization of evidential proximity within the 3D Model is achieved by utilizing the 
native Geometry Nodes (Fig. 3) and Shader Editor functionalities provided in Blender. To 
each individual architectural element, that has been established during the modelling stage, 
is assigned a Geometry Node branch that functions as a Modifier. 

For each element, the Geometry Node stores values related to the four analytical aspects 
previously mentioned: Morphology, Dimension, Spatial Location, and Materials. These are 
manually entered by the user with numeric representation of the mode of information 
integration through discrete scale values (i.e., Extrapolation = 1; Interpretation = 2; and 
Transposition = 3). The stored values in the Geometry Node, are read by the software in the 
Shader Editor and it assigns a colour according to the chromatic scheme that has been 
previously established during the analytical phase (i.e., green = Transposition, yellow = 
Interpretation, red = Extrapolation). 

The use of an Empty object7 located within the scene, allows control over visual 
representation of the model and functions as a global switch for selecting the visual state to 
be displayed. Through this type of mechanism, the model will display both a conventional 
textured representation, and an analytical representation corresponding to each of the four 
individual aspects (Fig. 4). In each of these analytical representation states, the geometry is 
colour-encoded to represent evidential proximity as a means of clearly defining the level of 
interpretive distance between the architectural element and each aspect within that 3D model. 

7 An Empty object is a Blender-specific term used to represent an object without any vertices, edges
or faces.

Fig. 4. Comparison of visualization modes within the same 3D model: textured rendering (left) and 
evidential proximity evaluation for the materials aspect (right). Image: Flavius-Teofil Neaga, 2026. 

3 Discussion 
The proposed approach highlighted a method for making evidential proximity explicit within 
the 3D model itself, rather than in external documentation. By embedding evaluative 
information directly in the modelling environment, the approach adds an additional epistemic 
layer of information to the geometric representation of the model, while allowing both the 
reconstructed form and the data describing how it was created to remain within the same file. 
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This method enhances both legibility, traceability and portability of the evaluative metadata 
as it is inseparably tied to the model while stored, exchanged or reused throughout its 
lifecycle.  

However, some limitations arise regarding the current way of implementation. The 
encoding of evidential proximity using numeric values, while computationally efficient, may 
be very hard to intuitively understand for users unfamiliar with either the logic of the method 
used to derive evidential proximity or the modelling environment. This is directly related to 
the desire to use solely non-scripted functionalities, thus restricting the possible range of 
expressiveness. To resolve these issues, scripted interfaces that provide users with easier 
access and application of the functionalities will likely be needed. 

The potential interoperability and eventual standardization of the data obtained via this 
method is also a matter that should be addressed. Of particular interest is whether this data 
can be exported into already existing and adopted BIM standards (e.g., IFC 4 data format). 
If so, this could contribute to facilitating multidisciplinary workflows as well as collaboration 
beyond the modelling process. In conjunction, the automated translation of evaluative data 
into tabular formats (e.g., CSV) could provide support for extended documentation practices 
and archival use; thereby augmenting representations provided via the 3D model and 
reducing potential human errors. 

So far, colour encoding as a representation method is an effective means of conveying the 
information portrayed, yet it is only one among many possible types of visualisations. The 
use of other visual variables may also provide potential for greater expressive ability in 
visualising data where multiple analytic dimensions are represented simultaneously. This 
opens up the question of how different types of interpretative ambiguities can exist in the 
same model, including evidential proximity (i.e., the mode of integration of sources 
addressed in this paper), reliability of sources (or confidence attributed to individual 
documents) and how multiple hypotheses of an element may coexist within the model.  

At this stage the proposed approach could benefit from a method of quantitative 
evaluation that would inform the accuracy of the reconstruction model obtained, and that 
could furthermore clarify the handling of source reliability when data is conflicting. This 
aspect is considered by the authors as being another dimension of uncertainty that stretches 
beyond the scope of this paper and that would require extensive dedicated research and 
development.  

4 Conclusion 
One persistent challenge in digital heritage reconstruction is that visually coherent three-
dimensional restitutions appear to be finalised products while the processes through which 
the models were created and the gaps in evidence and reasoning often remain invisible within 
the model itself. This paper has exposed the results of a process aiming to treat the 3D model 
as a type of epistemic object capable of representing the reasoning behind its creation, 
through the introduction of the concept of evidential proximity, which articulates the 
relationship between geometries and the sources that support them.  

The outcomes of this research were twofold. Firstly, the study resulted in the virtual 
reconstruction of an inaccessible UNESCO World Heritage building (thereby enabling its 
scholarly investigation despite the impossibility of direct survey) aimed at bringing together 
within one spatial context a collection of artwork and objects that are dispersed 
geographically in different museums’ collections and other locations. Secondly, the research 
offered a practical methodological contribution by proposing an applicable method to 
visualise and retain a dimension of interpretive metadata directly within the 3D model itself.  

This contribution should be understood as an initial step toward addressing these 
challenges, rather than as a conclusive solution. Further research is suggested to focus on: (i) 

developing interface-level support so that the evaluative process becomes more intuitive and 
less susceptible to input errors; (ii) investigating other visual variables and proposing 
strategies that can represent multiple values across many different epistemics dimensions at 
once; (iii) building upon interoperability so that evaluative metadata can be exchanged across 
different modelling environments, including export to established standards (e.g., IFC 4) or 
linked documentation formats. 

While this research initially draws from HBIM contexts, the approach developed remains 
intentionally flexible, through the usage of an open-source 3D modelling environment, 
making it possible to be applied to various context even stretching beyond the field of 
heritage reconstructions.  
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