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Abstract. In 1873, Auguste Choisy published L'art de bdtir chez les
Romains, analyzing Roman architecture through innovative worm’s-eye
view axonometric projections. While scholarship has emphasized his
structural and constructive analysis, this research reveals a more complex
engagement with compositional logic. Through systematic confrontation
between Choisy's original plates and photogrammetric surveys of the same
monuments, we identify significant geometric discrepancies that appear
neither random nor attributable solely to 19™-century measurement
limitations. These divergences function as geometric inferences: interpretive
projections guided by compositional hypotheses rather than neutral technical
records. Choisy's strategic choices - including fragment selection, cutting
planes, and geometric regularization - systematically embed projective
interpretation within apparently technical documentation. They show how
his axonometries operated as analytical instruments projecting idealized
compositional logics onto fragmentary material evidence. This research
demonstrates that productive engagement with historical architectural
documentation lies not in correcting past inaccuracies but in understanding
how different projective methods construct fundamentally different forms of
architectural knowledge.

1 Introduction

In 1873, Auguste Choisy published L'art de batir chez les Romains, presenting a study of
twenty-four fragments from Roman antiquity with the explicit aim of exposing constructive
principles and building know-how. While the treatise offers substantial textual analysis, it is
distinguished primarily by its plates illustrating Choisy's arguments through an innovative
graphic language: worm’s-eye view axonometric projections. This projective choice allowed
Choisy to consolidate analytical discourse on structural fragments while simultaneously
rendering material qualities, fabrication processes, and constructive singularities of Roman
architecture [1].
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However, beneath the apparent focus on structural and constructive dimensions lies a
more complex question: do Choisy's drawings reveal engagement with compositional logic
that transcends technical analysis? This research problematizes the nature of Choisy's
projective methodology by confronting his 19"-century drawings with contemporary
photogrammetric documentation of some of the same monuments, the Baths of Caracalla,
Basilica of Constantine, and Temple of Minerva Medica. Crucially, we do not directly
observe Roman architecture; we observe Choisy observing Roman ruins. This temporal
stratification fundamentally shapes our investigation.

Through systematic comparison between Choisy's plates and laser-scanned surveys of the
same edifices 150 years later, we identify significant geometric discrepancies that appear
neither random nor attributable solely to 19%-century measurement limitations. Where
existing scholarship has emphasized Choisy's engagement with structural and constructive
principles, our confrontation between historical representation and contemporary
documentation reveals something more: his projective choices, the selection of fragments,
their cutting planes, their geometric regularization, systematically embed compositional
interpretation. We argue these divergences function as geometric inferences, making
Choisy's drawings epistemic constructions rather than neutral observations. His axonometries
operated as analytical instruments projecting idealized compositional logics (symmetries,
continuities, repetition) onto fragmentary material evidence, demonstrating that his
projective method served architectural argumentation about spatial and compositional
coherence as much as technical documentation of constructive systems.

2 Situating Choisy: Between Structural Rationalism and
Projective Intelligence

Auguste Choisy's work occupies an important place in representation research especially in
relation to the development of worm’s-eye view axonometries. Yet, while L ‘art de bdtir chez
les Romains gets cited constantly in construction history, serious engagements with how his
drawings actually work came surprisingly late.

The standard take on Choisy puts him in the 19" century rationalist camp, essentially
extending Viollet-le-duc’s structural determinism into Roman antiquity [2], [3]. Construction
historians have always valued the treatise for its systematic coverage of Roman building
techniques the concrete work, the vaulting systems, the relieving arches. In this reading,
Choisy's axonometries are clever teaching tools, useful illustrations that make complex
construction legible. This is not wrong, but it is worth questioning what the drawings might
project beyond illustration or a demonstration of technicity.

A different conversation started with Yve-Alain Bois’ 1984 essay on axonometry, which
suggested Choisy's projective method was less about representation and more about a way of
thinking through architecture. Bois argued that axonometry enabled a specific kind of
analytical vision that the drawing functioned as an instrument of thought rather than just a
recording device. This was generative for thinking about Choisy's work as interpretive rather
than merely documentary, even though Bois was really more interested in how modernists
used axonometry than in what Choisy was doing with Roman ruins.

Thierry Mandoul took this further in his 2008 study, showing how the worm’s-eye view
axonometries allow Choisy to layer multiple kinds of information, measurement, materiality,
structure, spatial relationships into single synthetic images. Mandoul argues that this wasn't
just a representational choice but an analytical one, that the projective system itself enabled
Choisy to make arguments about architectural coherence that couldn't be made through text
alone. Still, Mandoul focuses primarily on the mechanics of the axonometric system.

What is missing is any systematic examination of how Choisy's drawings relate to the
actual physical evidence. Researchers have noticed inconsistencies between his plates and
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other historical documentation [4], but these get explained away as the natural limitations of
19"-century surveying. Few studies has systematically compared his work with
contemporary measurement technologies. This leaves open a basic question: are we looking
at observational records constrained by technical limitations, or at something more complex,
at interpretive projections structured by architectural hypotheses about how these buildings
work?

There is also a temporal problem that hasn't been adequately theorized. When we study
Choisy’s drawings of Roman buildings, we’re not looking at Roman architecture directly.
We’re looking at representations made by a 19™-century engineer engaging with already
ruined monuments, and we’re doing so 150 years later, after the buildings have undergone
further transformation. This creates a kind of recursive observation, interpretive acts layered
across time that fundamentally shapes what kind of knowledge is possible, yet it is rarely
addressed.

This research looks to fill these gaps through direct comparison between Choisy’s
drawings and contemporary photogrammetric surveys of the same monuments. The high
precision of photogrammetry and laser scanning allows us to see where his representations
correspond to measurable reality and where they diverge. More importantly, it lets us look
for patterns in those divergences. The aim is not to identify errors in Choisy’s work, but to
understand his projective choices as evidence of how he was thinking what we're calling
geometric inference guided by compositional reading. The discrepancies, we argue, aren't
measurement failures but traces of architectural interpretation, showing how Choisy used
projection to inadvertently make arguments about composition and spatial organization going
beyond a strictly structural reading of Roman architecture.

3 Projection Across Times, The Fragment as an Epistemological
Object

This research involves three distinct temporalities: the original Roman constructions (1st-4th
centuries CE), Choisy’s axonometries in 1873, and our photogrammetric surveys and
subsequent analytical representations conducted in 2025. This temporal stratification is not
just chronological, it is fundamentally epistemological. The monuments themselves, the
Baths of Caracalla, the Basilica of Constantine and the Temple of Minerva Medica, bear
rhetorical traces of two millennia of transformation, degradation and interpretation. Choisy
encountered them as ruins, already fragmentary and incomplete, yet his drawings present
them with a synthetic clarity that suggests reconstructive, even compositional interpretation.
We, in turn, encounter buildings which have undergone an additional 150 years of weathering
or preservation since Choisy’s visit. This creates a mise en abyme of architectural
observations, we study how Choisy studied Roman architecture, while simultaneously
confronting monuments that exist in a state different from both their ancient completeness
and their 19™-century ruin.

However, the objective is less to understand and document the evolution of degradation
inflicted by time than to verify, through the cross-analysis of contemporary surveys of the
existing built fabric, the interpretative, and possibly fictional, dimension of Choisy’s
drawings. While the prominence given to axonometry can be assumed to contribute strongly
to the didactic quality of his plates, the analytical dimension of these representations refers
to other issues. Through his drawings, Choisy reveals above all an engineer’s gaze, one more
sensitive to the constructive logics of Roman architecture than to its ornamentation. For him,
ornament appears in part as the formal translation of constructive constraints and assemblies
[5, p. 44]. These analytical orientations may also be explained by the intellectual context of
the period. It is not unlikely that this quest for tectonic “truth” resonates with broader
concerns of the time, partly influenced by the architecture parlante of Enlightenment



SHS Web of Conferences 233, 01002 (2026) https://doi.org/10.1051/shsconf/202623301002
EAEA17 2026

architects such as Claude-Nicolas Ledoux or Etienne-Louis Boullée. As architectural

historian Antoine Picon notes, “[...] it is in the Age of Enlightenment that a new mode of

reading buildings emerges, granting a special status to their mechanical characteristics” [6,

p. 25].

Nevertheless, beyond the apparent interest in his treatise in discussing the constructive
and structural value of Roman architecture, Choisy also seems, intentionally or not, to
develop a narrative centred on the fragment.

While one may assume that through an analytical approach to drawing Choisy attempts
to distance himself from a purely spatial reading of architectural history, he does not entirely
free himself from it. We argue that the fragment contributes to revealing complementary
compositional dimensions. Central to this investigation is the conceptual status of the
fragment itself. Choisy’s analytical methodology deliberately isolates architectural
fragments, specific structural elements, spatial sequences, or constructive details, extracting
them from their larger architectural contexts for didactic purposes.

This fragmentation reflects a pedagogical ambition: to identify constructive principles
capable of accounting for larger architectural ensembles through the careful study of
exemplary parts. In most cases, the fragments correspond to structural units or constructive
elements (such as bays) that can be implicitly redeployed, in theory, within a fictional spatial
framework. However, the fragment operates on multiple registers in this research. First, there
is the fragment as physical ruin, the actual degraded state of Roman monuments. Second,
there is the fragment as Choisy’s analytical selection, his deliberate choice of what to isolate
and represent. Third, there is the fragment as we encounter it through contemporary survey
technologies, which generate their own forms of fragmentation through point clouds and
digital models. Each mode of fragmentation produces a different form of architectural
knowledge. The physical fragment is mute, requiring interpretation to become legible.
Choisy’s drawn fragment is highly articulate, embedding interpretation within what appears
to be objective technical representation. The digital fragment offers unprecedented
dimensional precision while simultaneously overwhelming analysis through data density.

The aim, therefore, is to investigate the “space” separating the digitization of the fragment
in its current state from the representation proposed by Choisy of that same object. This
comparative analysis is based on:

—a reading of dimensional discrepancies between the two objects;

— the identification of the cuts and boundaries defined in Choisy’s survey of the fragment and
applied to the contemporary survey;

—the identification of possible compositional logics expressed by the fragment in relation to
the overall composition of the building (symmetry, repetition, rotation, continuity,
translation);

—the examination of the projective system employed by Choisy;

—and the comparison of the materialities expressed in Choisy’s representation with those
derived from photogrammetric survey.

This comparative analysis aims to highlight possible proximities or divergences that may
testify to Choisy’s deliberate intention to complement his constructive and structural reading
with a compositional understanding articulated through the unity of the fragment. By working
across these registers, the research questions what it means to understand a fragment and how
projection mediates between material evidence and architectural understanding.

4 Confronting Geometric Inferences and Compositional Reading

The comparative analysis between Choisy's drawings and our lasergrammetric and
photogrammetric surveys reveals significant dimensional and geometric discrepancies.
While we might initially attribute these to technical limitations of 19"-century surveying
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instruments, our research proposes a more nuanced interpretation: Choisy operated through
geometric inference, guided by compositional reading.

Geometric inference describes a projective methodology where Choisy might have
supplemented incomplete measurement data through reasoned geometric projection based on
compositional hypotheses. Rather than treating discrepancies as errors, we argue they reveal
Choisy's active interpretive engagement with architectural logic. He was not simply
recording what existed but projecting what he understood the architecture to embody
conceptually. This resonates with Yve-Alain Bois's discussion of axonometry as a projective
system that enables analytical seeing, a representational mode functioning as an instrument
of thought rather than passive documentation [7].

The Basilica of Constantine plate reveals most clearly how Choisy's representational
choices operate as analytical instruments (fig.1, left drawing). The fragment depicts a
complex structural articulation that aims to demonstrate the construction of the barrel vault
and its coffering, which the worm’s-eye view showcases with clarity. Yet the fragment
discloses considerably more than this stated objective [8]. It articulates the relationship
between the lower arch, the barrel vault and the ribbed vault's departure, establishing a
hierarchical reading of structural elements that unfolds across a single fragment.
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Fig. 1. Choisy’s Original Plate, 1873 (left drawing); Study of the Basilica of Constantine,
Composition and Measurements, Students, 2025 (right drawings).

What becomes evident through close examination is the strategic intelligence embedded
in Choisy's sectional choices. The cutting planes are positioned not arbitrarily but to infer
symmetries that allow the viewer to mentally reconstruct the unseen portions of the building.
The fragment functions as a generative object, by grasping the structural logic articulated
within this bounded view, one can project the compositional system governing the entire
edifice. This is the legibility inherent in Choisy's drawings: they isolate fragments in such a
way that the part contains, implicitly, the organizational principles of the whole.

Our photogrammetric survey allows us to read material traces of construction that Choisy
selectively emphasized. This confrontation also clarifies Choisy’s projective choices. By
overlaying his axonometry with our larger survey, the geometric operations underlying his
representation become visible. We can identify the symmetries he suggests and the
compositional axes he privileged (fig.1, right drawings). The survey reveals Choisy's method:
he read through the constructive traces to extract structural principles, then cut through the
objects to make those principles identifiable. Where the photogrammetric model presents
undifferentiated measured surfaces, Choisy's drawing articulates hierarchies, primary and
secondary structural elements, load-bearing and infill, compositional axes and subdivisions.
The plate thus operates on two registers simultaneously. On the surface, it offers technical
documentation of vault construction and coffering techniques. But through its projective
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choices, the specific viewpoint, the cutting plane positions, the elements included and
excluded, it constructs an argument about the whole.

A telling example of divergences between the space and the drawing emerges in Choisy's
representation of the vault geometries at the Baths of Caracalla. The original plate (fig.2, left
drawing) is one of his rare drawings combining both a parallel projection and a plan view, an
unusual choice that itself signals interpretive complexity. The semi-vault dome over the
curved arched entryway apparently demanded this dual representation: Choisy employed a
cabinet projection to represent the frontal arch in true size, but this projective choice
compromised the legibility of the back space, which explains the need for a plan view. When
comparing the positioning of a wvault's central axis in Choisy's drawings with
photogrammetric projection of the same viewpoint and fragment, we find notable differences
(fig.2, right drawings). Choisy depicts the half-dome as a precise quarter-sphere, with the
frontal arch forming a complete semicircular archway. Our survey reveals something quite
different: the arch is foreshortened, and consequently the dome does not constitute a full
quarter-sphere but rather a smaller spherical segment, lowered by approximately 4.5 Roman
feet from the ideal geometry Choisy presents.
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Fig. 2. Choisy’s Original Plate, 1873 (left drawing); Study of the Caracalla Baths, Confronting the
Vault’s Geometry, Students, 2025 (right drawings).

We suppose he was not able to take measurements this high up and thus based his drawing
on what he had access to, geometry. Thus, Choisy's placement appears calibrated not to
physical measurement but to express structural hierarchy within a compositional system.
These are not simply imprecisions but interpretive projection, Choisy drawing what the
architecture means structurally and compositionally rather than merely what it measures
physically. A lowered arch and truncated half dome lack the geometric purity of the perfect
quarter-sphere and classical Roman semicircular arch. In demonstrating Roman structural
ingenuity, Choisy inadvertently exposed his own interpretive bias, his correcting eye that

projects architectural ideals onto fragmentary evidence. He drew not what the ruin
measures but what he understood the architecture to mean structurally and compositionally.
The result is a vault more compositionally coherent than the actual remains, a projection of
Roman architectural logic rather than a transcription of Roman architectural fact.

As with the study of the two previous plates, the one illustrating the Temple of Minerva
Medica first surprises by the viewpoint adopted: an elevated bird’s-eye perspective (fig.3,
left drawing). Although the viewpoint may seem surprising for expressing a building with a
decagonal plan, this projection allows Auguste Choisy to sequence the constructive logics of
the dome.
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Fig. 3. Choisy’s Original Plate, 1873 (left drawing); Study of the Minerva Medica Temple,
Transverse Arches, Students, 2025 (right drawings).

The drawing of the temple thus highlights its lattice ribs as a founding structural element.
Choisy conceives them as a self-supporting structure intended to serve, during construction,
for the infill of Roman concrete (opus caementicium). These ribs are therefore considered
more as a means of execution than as a structural element ensuring the dome’s long-term
stability. In continuation, the drawing of the lattice ribs even tends to express a continuity of
meridional structural lines up to the crown of the dome. However, Lynne C. Lancaster offers
another structural reading: “The dome has numerous lattice ribs running along the meridians,
but some of the ribs do not extend all the way to the crown” [4]. This means that they were
likely built at the same time as the “infill” and did not serve as a temporary framework for
the dome.

If Choisy’s plate tends to support the idea of a rational and economical Roman
construction, it is interesting to verify the interpretative freedom he adopts through his
drawing. By confronting it with the photogrammetric survey of the building today, one can
not only confirm Lancaster’s analysis but also appreciate the emphasis he places on
compositional logics beyond constructive concerns.

Examination of the transverse arches at the Temple of Minerva Medica reveals his
interpretation of structure serving compositional logic. Rather than depicting these as simple
structural infill, Choisy's drawing emphasizes their role in establishing spatial rhythm and
articulating relationships between primary structural bays and secondary spaces (fig.3, right
drawings).

By representing only three of the temple’s ten bays, he favors a reading of their rhythm
in plan while affirming the vertical sequence of geometric transitions. These highlight the
passage from a decagonal plan, at the level of the temple’s base, to a circular plan at the
springing of the hemispherical vault. It is not a question of denying the didactic scope of the

drawing’s constructive argument but of emphasizing here the compositional, if not
sensitive, expression of Choisy’s work. The representation of a vegetal context at the heart
of an eminently abstract graphic device is an excellent illustration of this.

By deconstructing Choisy's plates through theoretical and graphic analysis, students
encounter the implicit reasoning embedded within technical drawings. They discover that
Choisy's line weights differentiate structural hierarchies, material renderings communicate
construction sequences and cutting plane selections reveal spatial organization. These are
projective decisions structuring how architecture becomes legible and knowable. As Thierry
Mandoul has demonstrated, the worm’s-eye axonometric method provides a hybrid
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condition: measurable in three dimensions while simultaneously showing spatial
relationships [2]. This enables Choisy to consolidate dimensional data, material composition,
structural logic, and spatial configuration into single integrated representations. The drawing
itself becomes an argument about architectural coherence, demonstrating through projective
synthesis what textual description could only assert.

The confrontation between Choisy's drawings and photogrammetric data generates
productive tensions. Contemporary survey technologies offer unprecedented capabilities:
comprehensive point clouds capturing millions of coordinates, digital models enabling
precise geometric analysis. Yet this advancement does not simply supersede Choisy's work.
The photogrammetric point cloud, for all its precision, presents architecture as
undifferentiated measured surfaces with no inherent interpretation of structural logic or
compositional organization.

5 Conclusion

By confronting Choisy's projections with photogrammetric surveys of the same monuments
across 150 years, this research demonstrates that his engagement with Roman architecture
extended beyond constructive analysis to encompass compositional interpretation. The
geometric discrepancies we identified, the idealized quarter-sphere vault at Caracalla, the
continuous meridional ribs at Minerva Medica, the strategic cutting planes at the Basilica of
Constantine, are not measurement errors but systematic evidence of geometric inference
guided by compositional reading.

Choisy's projective methodology constituted an analytical instrument embedding
architectural argumentation within technical representation. Where measurement was
incomplete, he supplemented empirical data through geometric projection based on
hypotheses about structural and compositional coherence. He drew not what the ruins

measured but what he understood them to mean architecturally.

This triple temporal layering, Roman construction, 19"-century observation,
contemporary survey, reveals that we never access architectural heritage directly but always
through representational mediations. Photogrammetric point clouds offer dimensional
precision yet present undifferentiated surfaces requiring interpretation. Choisy's
axonometries embed interpretation within the drawing itself through deliberate projective
choices: viewpoint, cutting planes, line weights, material rendering.

The confrontation generates productive tension through these differences. The
photogrammetric survey reveals where Choisy's drawings diverge from physical reality,
exposing patterns in his geometric inferences. Yet this clarifies rather than supersedes his
contribution. His plates remain instructive as analytical instruments demonstrating how
drawing constitutes architectural thinking, extracting compositional principles from
constructive evidence, projecting coherent systems from fragmentary ruins.

This research suggests that productive engagement with historical architectural
documentation lies not in correcting past inaccuracies but in understanding how different
projective methods construct different forms of architectural knowledge. Choisy's geometric
inferences offer a model of drawing as analytical thinking that remains relevant because it
acknowledges interpretation as integral to representation rather than maintaining the fiction
of neutral documentation.
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