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From Architectural Projection to a Cartography of
Relations: The Meta-representation for Transcri-
bing the Shifting Nature of 20th-century Buildings
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Abstract. The changing nature of 20th-century buildings is a major feature
of this architecture. It reflects the evolving nature of architectural projects in
terms of design and of the transformations that lie ahead for a heritage that is
heading towards social and ecological obsolescence. This paper is a proposal
to build a tool called meta-representation, using a documentation method
based on digital tools. Considering that a building is a sum of representations
(textual but above all graphic), we wish to produce a cartographic repre-
sentation that can include all representations, not as an abstract table, but
as a connection between the various documented data that make it possible
to transcribe a 20th-century building. These relationships and the related
data are organised via an ontology system, which is represented in the Re-
searchspace platform used to support the construction of the cartography. By
explaining this approach through 20th-century French buildings, we explore
how each object can lead to a spatial transcription of the knowledge graph,
and therefore new knowledge relationships, whose graphic iterations offer
explanations for better dissemination and understanding of architecture.

1 Introduction

1.1 General introduction

The 20th century marked a transformative paradigm shift in architecture, symbolized by the
advent of the Modern Movement [1]. Social and industrial transformations accompanied this
architectural evolution in design, production, and living practices. Aerial views, crane paths,
prefabrication, and the emergence of mass housing are defining characteristics of this archi-
tectural period. These concepts are interdependent: mass housing demanded industrialized
production and repetitive spatial layouts, particularly through standard floor plans. Finally,
new design and construction capabilities of materials promoted the use of concrete and steel,
which became typical materials of this architecture. These elements define its uniqueness,
how it was designed, perceived, and experienced.

These unique characteristics can today be seen as weaknesses. Indeed, 20th-century ar-
chitecture is frequently pushed toward transformation. Accelerated obsolescence due to the
experimental implementation of early concretes and the gap between current energy expec-
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tations and the standards of the time of construction contribute to the devaluation of these
structures (e.g., thermal bridges from balconies, the quality of facade insulation, etc.). This
devaluation can lead to transformations in use or perception, endangering emerging heritage
through lost states or complete demolition. This prolific architecture, representative of a pa-
radigm in architectural history, constitutes a heritage. However, unlike its predecessors, this
heritage has not yet gained full recognition, and its inherent characteristics are sometimes
seen as markers to be erased or conceptual flaws to be corrected.

This heritage thus exists within a unique dynamic, as it will likely be passed down to fu-
ture generations in a conceptual and material form radically different from its original state.
This uniqueness lies less in architecture’s inherent transformability [2] than in the scale, sub-
jects, and growing awareness of how transformations impact 20th-century architecture’s defi-
ning features [3]. If the image of a palimpsest evokes the future of 20th-century architecture,
both in terms of ecological challenges (from demolition to transformation) and spatial ones
(as the evolution of living modes and qualities), it should not be assumed that the previous
states of the parchment must simply disappear. In this sense, transformation and its traceabi-
lity could become an intrinsic characteristic of 20th-century heritage, which documentation
must account for.

This article explores the need for adapted documentation within France’s heritage and ex-
perimental research frameworks [4]. It thus proposes a method for representing and relating
architectural objects using the architect’s tools, while enabling data manipulation through a
dynamic cartography. This conceptual and methodological shift aims for a necessary genera-
lization, given the diversity of architectural objects. This conceptual and material heteroge-
neity requires a tool that can: capture multiple states and representations, create connections
between data, and engage all stakeholders in this heritage. This is the concept we refer to as
meta-representation, developed throughout this article.

In the following sections, we first address the singularities and challenges of 20th-cen-
tury architecture, emphasizing its dynamic and heterogeneous nature. We then establish re-
presentation as the native language of architecture and the need for adapted documentation
methods (Section 2). Following this, we present our meta-representation approach, detailing
its theoretical foundations, the tools used, and its implementation (Section 3). Finally, we de-
monstrate its practical application through case studies, showing how it captures the evolving
states of buildings and enables dynamic knowledge mapping (Section 4).

2 High stakes in high domains

2.1 Why 20th-century architecture is different: Challenges and opportunities

This architecture is multifaceted and requires a multi-scalar approach to understand it. In-
deed, the founding texts of 20th-century architecture [1] convey a universalist ideal, sugges-
ting a homogeneous vision. However, the territorial reality of 20th-century architecture [5],
especially modern architecture [6] and French and european architecture [7], is heteroge-
neous, requiring a selective approach.

For this article, we relied on Marseille’s inventories [8], supplemented by archival col-
lections, the primary (and often only) documentary sources for studying these buildings, as
analyzed by surveyors. The initial challenges of data production intersect with broader is-
sues extending beyond Marseille’s specific case. To convey these buildings’ changing nature,
we must address broad topics: materials and construction processes [9], programmes [10],
typologies and production quantities [11]. These markers are gateways to the analysis of
buildings, which is the subject of the discussion presented here. Finally, this changing nature
is closely linked to heritage preservation and prevailing policies. France has a long tradition
of heritage protection (e.g., its Historic Monument system). However, the Council of Eu-
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rope’s 20th-century heritage challenges [12], implemented in France via the XXe label and
later ACR, highlighted the early need to recognize this architecture. Results vary by region,
limited by administrative frameworks [13]. Yet, this system has revealed many major French
buildings, despite its limited use of primary architectural data and tools.

Although the Ministry of Culture has, through a multi-year scientific and educational
programme [14], placed greater emphasis on these particular objects, this seems to be only
the beginning of their documentation. However, multiple issues persist: insufficient historical
distance for equal protection, the need for transformations to address ecological and sociolo-
gical challenges, and a lack of contextualization and understanding [15]. Consequently, most
of this rich yet complex production awaits recognition and documentation [16]. In our view,
a building can only be fully understood through architects’ primary language: representation,
especially given the exponential transformation challenges ahead [17].

2.2 Representation as the native language of architecture

Architecture is inherently a matter of representation [18]. Unlike other disciplines where the
object of study (painting, texts) can be analyzed directly, architecture exists at the intersec-
tion of material reality (the built structure) and immaterial concepts (plans, intentions, social
uses). To understand a building, one must therefore analyze its graphic and textual represen-
tations (drawings, models, archives) as much as its physical form. This duality is particularly
acute for 20th-century architecture, where transformations, degradation, or shifting societal
needs often create a significant gap between original intent and current state. In this sense,
without going into detail about the issues of Peirce’s semiotics and the study of signs and
meaning [19], we find it interesting to refer to Umberto Eco’s work on architectural semio-
tics:

[Translation] «I.3. In architecture, a distinction must also be made between the codes for
reading (and constructing) the object and the codes for reading and developing the object’s
design; here, we will only concern ourselves with reading the architectural object and not
the architectural design. Once the rules for interpreting the object are known, the rules for
annotating the project follow, as these are rules of notation in an unwritten language that is
nevertheless conventionalised in terms of writing (just as the transcription of verbal language
is based on rules for writing verbal elements such as phonemes and morphemes). This does
not exclude the possibility that a semiotics of the project will involve problems of some in-
terest, since in a project we have, above all, different notation systems (a plan is not codified
in the same way as a section) [...].» [20] p.289

Here, we see the connection between reading an object and reading a project: one stems
from the other, though each has unique characteristics. This link is critical. Breaking this link
severs the object’s interpretation from its transcription, like discussing a language without
its words. This occurs when heritage discussions ignore architectural semiotics, favoring a
predominantly textual approach focused on poietic [21] or administrative values [22]. Putting
an end to this rupture means allowing heritage to be, above all, architecture.

2.3 Graphic modelling to represent a changing nature

To connect an object with its representation, we use graphical knowledge modeling to repo-
sition architectural (and heritage) analysis as a tool for graphical semiosis, the production of
meaning through signs like sketches or diagrams. This knowledge modeling itself becomes a
sign, projecting new representations through graphically explained relationships. It acts as a
2D digital avatar of a building’s (or buildings’) architectural semiotics.

The key advantage of this representational framework is that, unlike a material ob-
ject, which only reflects a building’s latest state (even destruction), this immaterial avatar



SHS Web of Conferences 233, 03004 (2026) https://doi.org/10.1051/shsconf/202623303004
EAEA17 2026

transcribes all its states. It is capable of transcribing the changing nature of 20th-century
architecture (in its past conceptual states but also in terms of its future transformations).
Using architectural tools for heritage preservation moves us beyond deficient approaches
for 20th-century buildings. Their qualities, values, and meanings must be deconstructed,
enhanced, and transmitted, not just superficially (facades) but in depth (plans) in order to
safeguard them [23].

2.4 The importance of data transmission

Documenting 20th-century architecture presents immense challenges, as it shapes this archi-
tecture’s future. This heritage preservation and transmission process inherently reflects these
buildings’ values, qualities, and weaknesses. To enable this transmission, we must integrate
knowledge engineering methods and FAIR (Findable, Accessible, Interoperable, Reusable)
principles, which perfectly represent the needs of this architecture. Open-access imperatives
require us to build tool systems and methods for creating these buildings’ immaterial ava-
tars. Key challenges, digital twins [24], knowledge structuring and dissemination methods
[25], must drive experiments for native (not retrospective) integration of digital practices into
20th-century heritage preservation. By focusing on architectural projections (plans, sections,
axonometries, photographs, etc.), we adjusted our practices to adopt a broader perspective
and work on the links between them: a level we call meta-representation.

2.5 Tools to structure, enrich and transmit

We deploy our meta-representation using ResearchSpace [26], a British Museum tool that
builds documented databases (integrating visual/textual artifacts) and generates knowledge
graphs and 2D maps from the entire document set. Previously used for painting studies,
this tool supports annotation, ontological class creation, and authority document generation.
Here, we use it to model knowledge about individual buildings or their interrelations. To
implement this description and, more generally, the database, the entire ecosystem relies
on the CIDOC CRM ontology, the conceptual reference framework for describing cultural
artefacts [27]. Despite the high initial cost, constructing interconnected data, revealing new
knowledge relationships and enabling deeper exploration, justifies this collective investment.
This knowledge modeling mirrors a key 20th-century architecture feature: its interconnec-
tions. These stem from regional networks, professional relationships, and global conceptual
links, spread via modernist journals [28], all traceable in knowledge cartographies.

3 To build a meta-representation

3.1 Our approach to meta-representation

A meta-representation is a representation of a knowledge graph, which encompasses other
representations aimed at transcribing 20th-century architecture. This medium allows users to
define semantic relationships (via the CIDOC ontology) between heterogeneous representa-
tions. The challenge is to construct these relationships in a 2D space, dynamically populated
as new data (geometric, images, 3D models, text, publications) is added. Thus, a building’s
map can be spatially organized by: study focus, document type, temporal states, or mul-
ti-building scales. This maintains architects’ tools and skills in the data architecture. In Fi-
gure 1, zoning by document type shows a spatial data organization: 2D plans/section/facade
(blue-green) are close to architects (blue) and 2D-based analyses (green), while production
metadata (purple) link the various functions in 2D space. Each relationship (line),whether
pre-existing or newly defined, has the potential to generate new explicit representations.
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Fig. 1. Selection of data extracted from meta-representation of 317-319 Boulevard du Prad by E.Chirié
in Marseille, designed according to a zoning logic by data type.

3.2 Meta-representation or digital twin?

While a representation uses signs, figures, or symbols to depict an object, meta-representa-
tion parallels digital twins. Whereas the latter tend to construct a faithful three-dimensional
transcription of buildings, with a view to spatializing knowledge, meta-representation aims
at a similar objective but in a different form. By abandoning the pursuit of an immaterial
transcription of the building’s form, it seeks to construct an immaterial transcription of the
knowledge associated with it, a link between the material and the immaterial. Meta-repre-
sentation leverages native multimodality more easily than 3D models. Unlike digital twins,
which call upon the current state of the building as an obligatory requirement for the spatiali-
zation of knowledge, it can be built retrospectively from partial iconographic sources.

Thus, it offers a solution for transcribing a building’s successive states across its entire
life cycle. Obviously, when it comes to 20th-century architecture, we are looking at objects
that already exist and may have already evolved. But given the ambitions surrounding this
heritage as a resource for the future through its transformation, documenting it today means
anticipating its future states, keeping track of what came before our present, through archives
and their updates. Obviously, this 2D meta-representation is not incompatible with a classic
3D digital twin approach. However, ground-level complexities (quantity, access, diverse de-
signs) challenge our ability to sustain these transcription modes as primary knowledge tools.

3.3 Meta-representation: Linking data towards better heritage preservation

Meta-representation acts as a link, between experts and residents, buildings and data, and
data and concepts. In this sense, each relationship that emerges on the map, each connec-
tion between two elements resulting from the structuring work, can reveal unprecedented
relationships, whether for a single building or multiple structures. These relationships en-
able us to transcribe new knowledge into architectural language, materializing conceptual
links through graphic explanations. In this sense, the new representations, resulting from
knowledge relationships, are closely linked to:
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1. Data produced to represent and analye buildings (the container and its quality)

2. Knowledge used as a means of analysing architecture (the content and its relevance)

These new representations do not necessarily require graphic innovation. They may be
based on traditional techniques. The value of the knowledge link that emerges through the
effort of meta-representation lies in the new knowledge that can appear through a representa-
tion, regardless of the representation’s novelty. Thus, each representation can be immediately
integrated and sourced, as it emerges from a structured data architecture. We thus build data
and knowledge with natively integrated provenance, covering:

1. conceptualization (links between data on the map);

2. production (data-content links);

3. reproduction (links between new entities and their conceptual references).

This approach enables multi-scale, multi-location sharing by integrating metadata and
paradata from the start [29], embedding FAIR principles natively into the production me-
thod. This availability makes it possible to extract the construction of heritage from the often
solitary gaze of a few experts, sharing the burden collectively to build a plural and intrinsic
heritage. This means taking into account the different levels of considerations and obligations
of the public, but always using the architect’s tools. As a result, these new representations
become shared and shareable on an intradisciplinary level (a method/analysis tool/form of
representation), in a dynamic of open dissemination and reproducibility, while enriching the
knowledge graph. But this is also the case on an extra-disciplinary level: through mediation
with the possibility of simplifying the complex discourse and language of architecture.

4 A tool for iterations at multi-scale and with multi-modality

In this final section, we explore iterations, clarifying the abstract forms discussed earlier,
as part of a long-term dynamic. Our approach ensures each map has unique relationships,
tailored to the author’s proposed structure. Our work focuses on Marseille’s 20th-century
collective housing, diverse in form and data. Synthesizing all available data and relationships
is impossible. However, each case study demonstrates both the method’s explanatory power
and the value of its adaptability. Figure 2 adopts an ‘unreal’ and ‘simplified’ representation,
not depicting a single building’s life but synthesizing multiple cases, to show the need to
extend this framework beyond its current medium. The central horizontal timeline shows a
building’s life cycle states (material: delivery; immaterial: preliminary project) and the data
they generate (e.g., floor plans, facade renovation photos). These examples illustrate a simpli-
fied form of cartography that can lead to the production of new representations, arising from
the relationship between two data points from successive states of a building’s life cycle.
This builds on Marseille case studies, such as Figure 1, which maps one case with extensive
relationships, revealing potential new representations.

The first (traditional) proposal transcribes two plan phases. The map includes two en-
tities, permit and execution versions (1963 and 1968), linked by a knowledge relationship
explaining their evolution. Figure 3’s superimposed states enable visual synthesis, though
their semiotic depth differs (without even considering archive use vs. redrawing). These re-
presentations become analytical tools (annotatable) for: (1) mediating project processes, (2)
understanding living spaces in relation to neighbors, and (3) scaling to variable contexts (e.g.,
one floor vs. another).

The second proposal, Figure 4 explores a relationship not between plan states but between
reality and archives. This representation explicitly links archive quality with the building’s
observed reality. This representation transcends expert knowledge by linking archive plans to
physical reality, proposing a summary document that updates the archives and refers directly
to the documents that enabled the redesign and modelling of the building.

The third proposal, Figure 5 maps a building’s recognition stages (publications, protec-
tions, conferences, letters in brackets) and transformation stages (degradation, rehabilitation,
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Fig. 2. Knowledge map based on temporal conceptual modelling (by the "Condition state" class from
CIDOC-CRM), built around the structuring stages of the life of a 20th-century architectural building, and
the linking of data for the emergence of new representations, with each proposal path explained & detailed
as an individual iteration in the text.
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numbers in brackets) across its immaterial (design) and material (construction to demoli-
tion) life cycle. In this sense, the quantification and explanation of each stage does not find
its place directly in the diagram (avoiding overload). Instead, it draws on the referenced
resources mapped in the meta-representation to account for: a quote for facade renovation,
a reference to a book that mentions the building, or photographs documenting the appropria-
tions of inhabitants (e.g., verandas in Figure 2). Mapping tools enable two-way enrichment:
adding documented resources to the map, or refining the map based on the diagram. While
Figure 5 may seem abstract in isolation, it gains clarity within the map’s relational context,
linking to the building’s temporal, spatial, and anthropological evolution.

However, this representation natively encodes a 2D curve of recognition vs. transforma-
tion. Our long-term goal is to classify these trajectories from our case studies. These curves
could help us understand building histories and anticipate evolution through representational
analysis of similar trajectories. A flat trajectory indicates a building natively recognized as
consistent with its original state, with direct alignment between expert recognition and every-
day use. Conversely, a diagonal trajectory indicates a recognized building that has undergone
significant change. The temporal dimension and 3D transition let us determine whether reco-
gnition responded to or anticipated transformation. This transformation must then be explored
in light of the documentation to assess its quality. In the documented case study (Figure 5),
changes to the window joinery and major alterations (verandas, railings, etc.) create a gap
between users’ perception of the building and its recognition and definition in publications.
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Fig. 3. Representations of two conceptual states of a floor plan (permit and execution) separated and su-
perimposed with the footprint of the apartments in color/grey scale. Chateau Sec, Marseille, France, by
M. Fabre & B. Laville.
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Bl Archive collection corresponding to a visit
and survey

I Archive collection corresponding to a visit
and photograph

. Archive collection only, without visit, of a
construction detail level (execution or as-built)

. Archive collection only, without visit, of a de-
sign detail level (permit or modification)

B No document corresponding to the built reality

Fig. 4. Axonometry expressing by a gradient the levels of quality and reliability of the archive collection
used for the redrawing/modelling, with respect to the built reality. 46 Bd du Dr Rodocanachi, Marseille,
France, A. Devin & 1. Bentz.
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Fig. 5. Three-dimensional and two-dimensional graphs relating times and stages in the life of a building
in connection with either its transformation or its recognition with the aim of defining a life trajectory for
the intermediate housing estate Notre-Dame de la Garde at La Ciotat, France, by F. Vienne.

It will be necessary to develop and refine authoritative documents to define the level of
increase in transformations (according to their types) and recognitions (according to their re-
sonances, and integrating passive recognition). By defining spatial signatures based on these
representations, we aim to identify recurring patterns that rely on the relational framework
enabled by meta-representation. This approach directly embeds new knowledge within the
data that constitutes it, all within the unified framework of the knowledge graph.This final
proposal illustrates the relationship between data and provenance and the creation of a form
of synthesis through a representation that graphically explains the evolution of a building in
relation to established concepts.

5 Conclusion

In this article, we have attempted to demonstrate how the integration of digital sciences can
contribute to expressing the changing nature of 20th-century architecture through the tools
and skills of architects and the use of meta-representations of architecture. These meta-re-
presentations, which are a powerful tool for transcribing the temporal, spatial, and relational
components of 20th-century buildings, highlight the relationship between material reality
and successive immaterial states in a cartography of knowledge, allowing representation to
be maintained as a tool for structuring, documenting and exploring.

Through initial iterations based on case studies addressed in previous work, we have de-
monstrated how this concept of transcribing the changing nature of buildings can be realized
by linking structured multimodal data, slowly building a knowledge graph of 20th-century
architectures, transcribed and materialised as maps. These maps, the data they contain, their

10
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origins, and the relationships between them are entry points for expanding our knowledge of
objects that were originally designed to be interconnected during a fundamental period in the
history of architecture, whose effective protection has been slow in coming.

This paper is intended to be a progress report. By its nature, it is forced to skim over cer-
tain topics, but we hope to develop them in greater depth, particularly by linking this 2D data
architecture with 3D point clouds on a technical level and opening it up to other disciplines
such as sociology. In terms of heritage, we hope that these reflections allow the intangible
to be naturally constructed alongside tangible object, data management, and data backup
(including their symbiotic heritage status with the building), thus calling for the promotion
of all work carried out on the intangible level, as having fundamental heritage value, both for
society and for the disciplinary field. We think that these developments will provide a better
understanding of the complexity of 20th-century architecture, enabling heritage preservation
that is detached from administrative and financial issues. Doing so, we hope that heritage
preservation through knowledge and values objectified around reproducible methods, can
construct a common societal good constructed and understood through representation.
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