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. The paper develops a critical reflection on the notion of digital intelligence 0o0.

: = = applied to architectural knowledge, considering surveying as a cognitive Detail of Fig. O1.

2 = 3 rather than a merely technical process. Through the case studies of the Rome. Palazzo Cactan at
' [(J ¥ i Mausoleum of Caecilia Metella and the Caetani castrum at Capo di Bove, the Capo di Bove, view of the

; . . . . west elevation (photo by

i | research examines how integrated survey technologies—laser scanning and the author).

: photogrammetry—enable an “intelligent” construction of knowledge based

on the critical correlation of data rather than their accumulation. The article

distinguishes between artificial intelligence and the intelligence of surveying:

the former aims at automation, the latter at comprehension. Grounded in

metrical, philological, and stratigraphic approaches, this perspective redefines

digitalization not as a documentary end, but as a conscious act of knowledge,

outlining a critical epistemology of architectural heritage.

[l contributo propone una riflessione critica sul concetto di intelligenza digitale

‘ applicato alla conoscenza architettonica, intendendo il rilievo come processo

- ' ‘ cognitivo piu che tecnico. Attraverso i casi studio del mausoleo di Cecilia Metella
\n' e del castrum Caetani a Capo di Bove, la ricerca analizza come le tecnologie di
Ty S rilievo integrato - laser scanning e fotogrammetria — consentano una costruzione
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“intelligente” del sapere, basata sulla selezione e correlazione critica dei dati
piuttosto che sulla loro mera acquisizione. Larticolo propone una distinzione fra
intelligenza artificiale e intelligenza del rilievo: la prima orientata all'automazione,
la seconda alla comprensione. Tale approccio, fondato su strumenti metrici,
filologici e stratigrafici, consente di ridefinire la digitalizzazione non come fine
documentario, ma come atto di conoscenza consapevole e verificabile, aprendo a
una nuova epistemologia del patrimonio architettonico.

INTRODUCTION: FROM DATA TO KNOWLEDGE

In the vocabulary applied to heritage, the term intelligence is now frequently invoked in algorithmic
terms, as if computing power could guarantee the quality of knowledge. In the historical-architectural
field, however, intelligence primarily means the ability to interpret evidence critically, restoring
coherence to complex and stratified phenomena. Surveying is the act in which this capacity is most
evident: not a mere measurement, but the transformation of the visible into knowledge through
choices of scale, resolution, information hierarchy, and cross-checking with sources®'. From this
perspective, digital surveying is not a documentary end, but an epistemological device which—when
well oriented—produces verifiable, intersubjective, and communicable knowledge (Bai, 2022).

The outcomes of the research carried out at the Caetani castrum at Capo di Bove and at the
Mausoleum of Caecilia Metella [Fig. 01.] offer two privileged observatories for questioning the
relationship between data and interpretation (Lucchetti, 2024b).

In the first case, reading the masonry and defensive devices in relation to the residential layout
required a rigorous organization of three-dimensional data, with an alphanumeric classification of
elements and the extensive adoption of tools borrowed from the archaeology of architecture®. In the
second, the geometric and iconographic verification of the frieze with bucrania and festoons, and

the discussion of the upper doorway in the drum, showed how integrated, large-scale surveying can
resolve attributional and chronological questions long considered controversial (Inglese & Lucchetti,
2022b; Lucchetti, 2022).

If digitalization has shifted the center of the discourse from form to information, the present risk is to
mistake the quantity of data for the quality of knowledge. The difference is not trivial: the former lives
in the point cloud; the latter is built in the long time of analysis. This is where we propose to speak of
the intelligence of surveying: not a diluted synonym of artificial intelligence, but the definition of a
critical operation capable of transforming data into historical argument, underpinned by procedures
of cross-validation (source/data, measurement/interpretation) and by visualizations that make explicit
inferences, margins of uncertainty, and intermediate outcomes.

METHOD: DIGITAL STRATIGRAPHY, CLASSIFICATION, AND PHILOLOGICAL CONTROL

The methodological framework adopted in the two case studies rests on three assumptions:
three-dimensional acquisition is necessary but not sufficient; knowledge arises from a structured
dataset (classification, relations, hierarchy); every hypothesis must be made explicit and verifiable
through drawings, plates, diagrams, and queryable models. Operatively, surveying was conducted by
integrating laser scanning with terrestrial and aerial photogrammetry®, to obtain high-density point
clouds capable of capturing undercuts, discontinuities, and textures useful to technological analysis®.
The subsequent phase concerned the organization and classification of holes only, via a binomial
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01.

Rome, Palazzo Caetani at Capo di Bove, view of the west elevation (photo by the author).

02.

Rome, Palazzo Caetani at Capo di Bove, south elevation of the courtyard with features embedded in the
masonry indicated according to the binomial classification system (author's elaboration).
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alphanumeric system that allows both punctual queries (by facade, room, element) and transversal,
semi-automatic assessments of hole attributes (e.g., putlog holes and recesses for timber carpentry)
[Fig. 02.] (Lucchetti, 2024a).

The third leg of the method is the stratigraphic reading of masonry, summarized in Harris diagrams
related not only by physical contact but also by technological correspondence [Fig. 03.] (bonded
openings, changes in facing, junctions) and by functional devices (walkways, defensive apertures,
service passages).

In the Caetani palatium this procedure made it possible to distinguish twenty-seven wall stratigraphic
units, with relations of terminus ante/post that recalibrate the notion of a unitary building campaign,
highlighting phases of adaptation and realignment to late-antique preexistences and to the site
morphology. In particular, the attribution of USM_03 and USM_11 derives from the combined reading
of a clear vertical discontinuity, a shift in bonding/texture, and variations in mortar and surface
finishing observable in the dense model; these indicators were first mapped in the orthoprojection and
then validated through on-site philological control [Fig. 04.].

The outcome is more than a "snapshot” of the present state: it is a temporal diagram of the building's
development, in which each unit can be queried in relation to materials (flint, brick, travertine),
techniques (e.g., opera saracinesca), and connections with structural and defensive elements®.

The same logic was applied to the Mausoleum of Caecilia Metella. The high-resolution modelling of
the frieze with bucrania and festoons—acquired with calibrated lenses and UAV integration—enabled
millimetric comparisons with historical documentation (nineteenth-century surveys, restoration
campaigns, etc.) and, above all, the verification of the bonding of the upper doorway with the
rusticated drum facing. This verification—made possible by aligning diatones and by reading cut
surfaces—supports the originality of the opening in the Augustan phase, refuting the hypothesis of

a medieval breach related to Caetani fortification®. The resulting digital twin is not a simple virtual
double, but an argumentative environment in which each portion of geometry is called upon to
“testify” in a process of proof and counterproof [Fig. 05.].

With respect to the debate on artificial intelligence, the method proposed here adopts a stance

of critical collaboration: Al is useful where repetition and large-scale classification (surface
segmentation, chromatic clustering, pre-classification of textures and decay) can save time (although
not applied as a pipeline in the two cases presented here) (Russo et al., 2021); but the validation of
hypotheses—the properly cognitive act—remains the prerogative of philological control, lest we slide
into an automation of error (Pansoni et al., 2023). Hence the insistence on making the inferential chain
explicit (from raw data to model, from model to schema, from schema to argument): the intelligence
of surveying is the ability to show how a conclusion has been reached, not merely to produce one.

METRIC AND HISTORICAL VERIFICATIONS: SURVEYING AS A KNOWLEDGE DEVICE

The Caetani castrum at Capo di Bove is a laboratory of defensive palimpsest in which the wall system
is welded to the topography of the Via Appia and to Roman preexistences, reconfiguring functions
and paths. The digital restitution did not stop at measuring; it argued the relationships between wall
faces and functions (residential and military), between constructive continuity and discontinuity,
between apparent regularity and micro-events on the building site (stitching, height increases, pattern
variations). The reading clarified the role of opera saracinesca not as an undifferentiated stylistic label,
but as a response to specific needs of consolidation and transition, often corresponding to changes

of use and layout. The adoption of an alphanumeric code for units and components made it possible
to visualize recurrence patterns, rendering visible—through thematic maps—both the distribution of
techniques and points of friction between phases.

At the Mausoleum of Caecilia Metella, the intelligence of surveying operated on two fronts. On

the one hand, the geometric-material front: the relationship between podium and drum, the
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Stratigraphic diagram of the recorded wall units in Palazzo Caetani at Capo di Bove (author's elaboration).
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04.

Rome, Palazzo Caetani
at Capo di Bove, east
elevation. Detail of the
vertical discontinuity
between USM_03 (left)
and USM_11 (right)
(author's elaboration).

05.

Point cloud generated
from the laser scanning
survey of the Capo di
Bove complex (author's
elaboration).
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modulation of the transition profile, the rhythm of the rustication, the continuity of the frieze,
and the relationships among bucrania, garlands, and trophies at the western interruption of the
inscription [Fig. 06.].

On the other, the historical front: the history of reuse (spolia, lime burning, defensive superstructure),
post-sixteenth-century demilitarization, and the role of the monument as a topographic landmark

in the modern age®. On both fronts, the integrated survey enabled verifications: metric consistency
between the doorway cut and the rustication pattern (absence of chisel marks incompatible with the
original phase), reading of internal bonds along the stair between concrete core and stone facing,
control of module/profile ratios across the cornice transitions. In this sense, digitalization becomes

a counter-analogy: it does not seek “type" or "model" at any cost but documents the deviation—the
significant exception—that advances interpretation.

At a theoretical scale, the two cases correct a widespread misunderstanding: that "more data" suffices
to obtain "more knowledge.” On the contrary, the results show that too much unstructured data
produces noise and predisposes to confirmation bias—in human judgment as well as in automated
pipelines. What qualifies surveying as an intelligent operation is methodological parsimony: knowing
what is necessary to acquire, how to structure it, and when to stop. In this direction, the adoption

of information models (HBIM and the like) cannot be reduced to migrating points into objects: a
historical semantics is required, associating with each component not only geometric and material
attributes, but also a state of uncertainty, a documentary genealogy, and a position within the
stratigraphic sequence (Cotella, 2023). Only then does digital intelligence become operational
knowledge, useful to research, conservation, and public communication alike.

CONCLUSIONS

The cases of the Caetani palatium at Capo di Bove and the Mausoleum of Caecilia Metella show

that the "intelligence” of surveying coincides with the ability to make the construction of knowledge
explicit. Digitalization has scientific value when it produces transparent chains of passages—from
data to thesis—that can be replicated, challenged, and refined. So-called “intelligent” technologies
(segmentation, pattern recognition, assisted classification) are valuable allies for reducing time and
increasing attention to detail, but they do not replace the responsibility of philological and historical-
critical control: the truth of the survey remains, ultimately, an effect of method and a cultural
operation belonging to its practitioner (Russo et al., 2021; Pansoni et al., 2023).

For this reason, a critical epistemology of digitalization is proposed, grounded in the structure of
data (explicit classification, digital stratigraphy, historical semantics), in cross-verification (geometry/
masonry, survey/sources, model/diagram), and in the transparency of inferences (statement of
uncertainties, alternative interpretations, acquisition limits). In this framework, artificial intelligence
may delegate repetitive and classificatory operations, while the intelligence of surveying will continue
to safequard the link between measurement and meaning, ensuring that architecture—also in the
digital realm—remains a matter of history and not merely an object of computation.
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High-resolution projection of the facade along the Via Appia of the Mausoleum of Caecilia Metella.
Detail of the figured frieze and the inscription (author's elaboration).
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NOTES

01] On surveying as a cognitive act, see (Docci & Maestri, 1984).

02| Part of the outcomes of the binomial classification experiment on architectural elements
are published in (Lucchetti, 2024a).

03| For the survey of the Mausoleum of Cecilia Metella and the Caetani palace, 240 scans
were acquired, with 39% overlap, a 28% balance, and 98% of points < 6 mm.

04| On the survey of the Mausoleum of Cecilia Metella, see (Inglese & Lucchetti, 2022a, 2022b).
05| For an overview of the construction techniques detectable in the Caetani castrum, see
(Esposito €t Passigli, 2008).

06| Both Mufioz and Gelasio Caetani argued that the doorway was broken through when the
mausoleum was fortified; see (Caetani, 1927, p. 154; Mufioz, 1913, p. 14). The hypothesis was
later taken up by (Gerding, 2002, p. 37).

07| On the events related to the demolition and reuse program of the Mausoleum of Cecilia
Metella, see (Franceschini, 1986, p. 147; Antinori, 1989).
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