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Abstract. Inspired by Freud’s reading of Rome as layered entity, we
developed an analytical and experimental pedagogy for a travel abroad
studio that excavates stories embedded within buildings and projects them
as a contemporary reading. Each student team was given a square fragment
of the Nolli Map of Rome with an embedded architectural “gem”. Through
deep observation, dissection and analysis in multiple scales, the students
proposed a thesis revealing the logic embedded in the artifact and its
zeitgeist; uncovering the spirit of the time it was written through the spirit
of our time, when it is read. We used devices of our time - scripting,
environmental analysis, 3D computer modelling and 3D printing to make
the ephemeral physical and precisely project our poetic imagination. The
ambition of this project is to turn the reading of an architectural gem into
writing, taking the analysis to its next generative step. This pedagogy
focuses on articulating intangible aspects of architecture physically, using
the act of architectural reading as a key to unlock a new beginning.

1 Analysis — projecting a future through the past

“Now let us, by a flight of imagination, suppose that Rome is not a human habitation but a
psychical entity with a similarly long and copious past— an entity, that is to say, in which
nothing that has once come into existence will have passed away and all the earlier phases of
development continue to exist alongside the latest one...”

Sigmund Freud [1].

When Sigmund Freud writes of the subconscious, he conjures Rome as a layered entity
composed of simultancously coexisting moment, where nothing is fully erased and
projections of the past are always present. As we frame the past, we view it through our
present eyes. As Dana Arnolds observed, architecture is a curious historical artifact since it
allows us to physically step into past constructions and view them with contemporary eyes
[2]. Inspired by Freud’s reading of Rome, I developed an analytical and experimental
pedagogy for a travel abroad studio that excavates stories embedded within buildings and
unlocks them to project a new contemporary reading, using scholarship to generatively
unearth the past and imbue it with a new reading. We used devices of our time—scripting,
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environmental analysis, 3D computer modelling and 3D printing—to make the ephemeral
physical and precisely project our poetic imagination.

As we encounter an artifact and analyse it, we are not neutral observers; we bring our
insight, understanding and philosophy. At the Copper Union School of Architecture, where
I completed my undergraduate studies, analysis was seen as an act of both writing and
reading. As Richard Henderson discusses analysis in Education of an Architect “...To seek
only to undo the profound amalgam of a masterwork is to invite with surety its imminent
death...The analysis is didactically a beginning, an instrument of search, a seed of
exploration, and a natural ground for discovery.[3]”

During the Fall 2017 semester at Rensselaer Polytechnic Institute (RPI), I headed a travel
abroad program to Italy, based in Rome. With Freud’s sense of historical palimpsest, and a
sense of analysis as an act of writing, I sought to develop a curriculum that would take
advantage of the unmitigated first-hand experience of historical Roman architecture joined
with the technological advantages that we are afforded in our contemporary time.

2 STUDIO METHODOLOGY

2.1 Rome as a multi-scalar site of discovery

Rome served as our studio’s subject matter, point of departure and extended classroom. We
engage with Rome through architectural analysis, peering into a building’s bones to uncover
its heart. Each student team analysed a predefined square fragment of the Nolli Map
containing an imbedded architectural “gem” or the architectural artifact to be analysed (see
Fig. 1 for sites analysed). Students created their analysis through academic research that
entailed uncovering architectural source drawings, constructing their own base drawings, and
analysing and modelling the artifacts at different scales. They augmented the academic
research with hands-on investigation, visiting the sites and enhancing their architectural
readings with their first-hand experiences and measurements.

Through multi-scalar observation, dissection and analysis, students proposed a thesis that
reveals the logics embedded in the artifact and its zeitgeist, uncovering the spirit of the time
it was written through the spirit of our time. The ambition of this project is to turn the reading
of an architectural gem into writing, taking the analysis to its next generative step. An
architectural reading becomes a key to unlock a new beginning. Each student project
contained a seed for thesis guiding which intangible aspects (such as light, view, perspective,
generative process or urban hypotheses) becomes physical.
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Fig. 1. 1748 Nolli map of Rome with students sites indicated.

2.2 Solid modelling

The studio’s methodology attempts to make intangible aspects of the building physical. One
method to do so is through developing 3D computer models of the artifacts they are
exploring, similar to how Luigi Moretti [4] understands the structure and sequence of space
through creating solid casts of the building’s voids. This technique allows Moretti to look at
space as volume and understand spatial relationships as physical constructions. Therefore,
the intangible aspects of space become articulated. By looking at buildings and details as if
they were Rachel Whiteread negative casts of space, relationships are exposed and details
become manifested.

A contemporary example of this form of articulation that deeply inspired our
methodology is Andrew Saunders’ project Baroque Topologies, which was exhibited at the
University of Pennsylvania School of Design in February 2017 and later published in the
book Baroque Topologies in 2018 by Andrew Saunders [5]. Saunders uses Lidar scans to
survey Baroque buildings and articulates their ornamented three-dimensional skin in detailed
solid models and ghostly transparent and painterly views. As Robin Evans observes “light is,
after all the ultimate geometric instrument” [6]. By using Lidar as his contemporary lens to
develop physical artifacts such as drawing and models, Saunders creates an uncanny new
perspective that casts Baroque space in a new light.

The pedagogy present in our travel abroad studio work relies on similar solid cast
techniques as those utilized in the Moretti and Saunders precedents, though we take this
technique one step further when we intentionally imbue them with our analytical readings.
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3 STUDENT PROJECTS - Revealing the Intangible

In this section, I will share the pedagogical structure of the analysis studio through four
separate projects that reflect on a different aspect of this pedagogy. Each project delved into
different aspects of the precedent buildings. The task facing the students was not to create a
homogeneous, one-size-fits-all analysis; rather, they were invited to identify the unique
perspective from which they viewed their building, one that would unlock a deep
architectural truth. In order to do so, each student team needed to be perceptive and listen to
its buildings attentively.

The architectural gems selected for the curriculum vary in nature and context; hence,
each project highlights a different intangible aspect to be made physical. Although the
students all use similar tools, they articulate different intangibles. The first two projects make
visible physically intangible aspects of the building, such as light and distorted perspective
view. The third project rereads the building through a projected parametric evolutionary lens,
unpacking the buildings’ thesis through identifying parameters that could have had an
alternate future if history unfolded differently. Lastly, the fourth project addresses an urban
scale fictional reading, echoing Italo Calvino’s Invisible cities. In this study, the students
projected different generative reflections of Rome that resulted in fictional versions of it.

3.1 VOLUMIZING TIME - Solidifying light at the Pantheon

In the project Volumizing Time, the gem the students studied was the Pantheon, a structure
that epitomizes the relationship between light and architecture. The single oculus of the
Pantheon has been an object of awe and study for almost two millennia. The students
conducted an array of drawings of the Pantheon to gather an understanding of its logics and
structure.

To understand the light in the Pantheon, the students created a series of observations and
photographic studies. The virtue of a travel abroad program is that knowledge is not gained
only through books, but is collected through first-hand investigations as well. On a sunny day
in early November, the students conducted a photographic study; they spent the whole day
going back and forth to the Pantheon and created a photographic observation of light passage
throughout the day (Fig. 2a). They then compiled and constructed the moments digitally and
developed a three-dimensional version of the sun’s path that day. Based on their observations
and assumptions, students constructed a 3D printed digital cast of the documented moments
as both individual moments (Fig. 2b) and as continuous flow (Fig. 2c), recalling Henri
Bergson’s understanding of duration as a continuum [7].
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Fig. 2. Study of light entering the pantheon on November 10, 2017 — a. Photographic study b. 3D
print as individual moments c. 3D print as flow. Work by RPI students Lindsey Carpenter & Mannion
O’Connor.

Although this interpretation of the light was engaging, it was a “subjective” form of
documenting light flow rather than the sun’s true path. The students switched to using an
environmental software tool that takes specific environmental data from world weather
information at a specified location and translates it into environmental analysis. In this case,
specific light paths outputted as precise vectors in a 3D model. In figure 3, we see
environmental data diagrams on the winter solstice (Fig. 3a), the anniversary of the founding
of Rome (Fig. 3b), and throughout the year (Fig. 3c).

Fig. 3. Study of light entering the Pantheon on different times a year by RPI students Lindsey
Carpenter & Mannion O’Connor.

Each of these moments can teach us something about the building (see Fig. 3-5). On the
shortest day of the year, the winter solstice (December 21), the sun never leaves the level of
the coffers, denoting one important dimension in the building. On the anniversary of Rome’s
founding (April 21), sunlight shines directly from the oculus to the entrance of the rotunda,
denoting the threshold of the building and symbolically placing Rome amongst the Gods.
Lastly, when viewing the accumulation of light in the Patheon year-round, we see how the
symmetrical structure is asymmetrically lit, as the environment selectively interacts with only
half of the structure. The students created solid casts that solidify the light in the Pantheon
(Fig. 5) and reveal the three-dimensionality of light projections in the Pantheon as temporal
and spatial artifacts.
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Fig. 4. Scripted drawings exploring the Pantheon, showing light entering the Pantheon at different
times of year, by RPI students Lindsey Carpenter & Mannion O’Connor.

Fig. 5. 3D printed models exploring the Pantheon, showing solidifying light entering the Pantheon at
different times of year, by RPI students Lindsey Carpenter & Mannion O’Connor.

3.2 RELATIVE TRUTHS — testing perception at the Church of St. Ignazio

The project Relative Truths exposes the idea of subjectivity through the relationship of two-
dimensional projection and three-dimensional space in the anamorphic projection frescos of
Andreo Pozzo in the Jesuit Church of St. Ignazio. The students studied the relationship
between the anamorphic projections in the Pozzo frescos and the space of the church, its
relationship to the time it was drawn and its relevance today. Both frescos were drawn at the
Baroque age of counter-reformation and were meant to reinforce the Roman Catholic Church
as the one righteous path. The spatial illusion depicted in the frescos can be seen as “perfect”
from specific points of view marked in the floor of the church and as distorted, skewed and
chaotic from other points of view. Students experienced this schism first hand as a spatial
experience and extended that corporeal insight into their analyses through experiential
models.
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Pozzo used projection as a tool to construct an experience for the observer, confronting
them with the idea of the “correct” view verses the distorted one. Similar to other quadrata
artists, he utilized physical projection using string and/or light to project onto the fresco
surface in situ, as explored by Robin Evans [8]. The students used distorted physical
modelling as a way to create Pozzo’s distorted fresco as a three-dimensional condition.
Photography was used to document and distill the observations, recording the perception of
the model in a given vantage point.

The students explored the tension between the historical, singular view point of the
Roman Catholic Church and the modern experience of multiple viewpoints which compose
a given reality. They began their study by constructing what they thought was an “objective”
structure represented in the fresco at the nave in 3D form. Then they continued to explore the
distortion of a three-dimensional constructs viewed from “ideal” viewpoints (Fig. 6b). Each
model was built to be viewed through the “ideal viewpoint” (a view finder). Exploring
different “realities” (or in this case separate models) seen as the “same ideal space.” This is
evident in the photographic study in Fig. 6a, where different dimension models viewed from
a precise point look similar.

®
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Fig. 6. Models exploring St. Ignazio showing different three-dimensional models of nave fresco
paired with their ideal viewpoints, by RPI students Lila Sferlazza & Lindsey Wood.

The domed fresco at St. Ignasio was born of necessity. The planned dome for the church
would have cast a large a shadow on the neighboring Franciscan library and therefore could
not be built. Instead, an illusionary dome was constructed. The fresco constructs the illusion
of the intended dome (if viewed from the marked “ideal” location in the church). Similarly
to the nave, the students constructed the structure depicted in the fresco directly as different
3D anamorphic models to be seen as an “ideal” point of view (Fig. 7). They continued to
imbue the studies with a contemporary sensibility — one that contends with multiple points
of view. A postmodern reality is composed of multiple “ideal” viewpoints that intersect with
one another. Truth no longer is seen to reside in a singular viewpoint. The contemporary
viewpoints overlap with one another, obscuring and on occasion blending to create a complex
and less determinate structure.
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Fig. 7. Models exploring St. Ignazio showing different three-dimensional constructions of the domed
fresco paired with multiple viewpoints, by RPI students Lila Sferlazza & Lindsey Wood.

3.3 INSTRUMENTS OF PASSION - San Carlo alle Quattro Fontane

The project Instruments of Passion studies San Carlo alle Quattro Fontane by Borromini and
asks if we can imagine an alternative evolution to Baroque architecture that does not develop
as Rococo exuberance but poses a different structural path. The students first identified
Baroque parameters and intensified them as an evolution, taking original Baroque tendencies
of ornamentation, subdivision and perspective and heightening them to a new future. Students
constructed these new futures as alternative evolution models tested in 3D printed solid casts
(Fig. 8).

These tests take each Baroque tendency and enhance it to its extreme, beyond an aesthetic
tendency into a structural and spatial proposal. For example, through the lens of perspective,
perspectival niches and apertures were exaggerated to extend to their structural limit (Fig.
9c¢). Similarly, the details of dome ornamentation gain three-dimensional and structural depth
(Fig. 9a), testing the evolution in different scales of the built environment.

Fig. 8. Models exploring San Carlo alle Quattro Fontane projecting an alternative future for Baroque
development, by RPI students Haruka Liu & Alexander Schneiderman.
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Fig. 9. Models exploring San Carlo alle Quattro Fontane projecting an alternative future for Baroque
development, by RPI students Haruka Liu & Alexander Schneiderman.

3.4 URBAN MONSTERS - Piazza Campidoglio

The project Urban Monsters gained insights from the Piazza Campidoglio and developed
them as a machine for generating different urban reflections of Rome. The Piazza was
designed by Michelangelo to turn an asymmetrical condition into a symmetrical Piazza (Fig.
10a). This symmetry frames an axis linking the Campidoglio to the Vatican, an axis the
students identified as an axis of power. Studying the Piazza Campidoglio’s paving patterns,
students found it contains symmetry in multiple axes. The students tested creating “off axes”
symmetries, creating “monstrous” deformations of the Piazza Campidoglio paving pattern
(Fig. 10Db).

a. b.

Fig. 10. Analysis of Piazza Campidoglio a. plan of Michaelangelo asymmetrical fagade b. studies of
creating “monsters” through reflecting the Piazza Campidoglio oval pattern off-axis, by RPI students
Sarah Cimino & Daniel Adomilli.

Fig. 11. Drawing showing axes of power in Rome within the Aurelian Wall, by RPI students Sarah
Cimino & Daniel Adomilli.
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Extending the study of reflection from the Piazza Campidoglio study to the urban scale,
students identified other axes of power in Rome within the boundaries of the Aurelian wall
(Fig. 11). Inspired by Calvino’s Invisible Cities [9], the students used mirroring as a
generative storytelling tool to create new hypothetical cities. This mirroring of Rome
occurred over different axes of power. Each axis marks a poetic character of the city that
became a seed for its fictional identity.

Fig. 12. Drawings generated from Piazza Campidoglio generating different Reflected cities - The City
of Isolation, The Fortified City, The Cities of Struggle, The City of Grand Entrances. Drawing
showing axes of power in Rome within the Aurelian Wall, by RPI students Sarah Cimino & Daniel
Adomilli.

Using solid modeling, the students constructed an urban scale physical model to serve
as an urban monster maker, containing slits that allow for the insertion of a mirror where each
slit mirrors a different three-dimensional urban double (figure 13).

Fig. 13. 3D printed models generated from Piazza Campidoglio, slits allow an insertion of a mirror —
creating the mirrored image of the city, by RPI students Sarah Cimino & Daniel Adomilli.

4 Conclusion

Freud writes about a projective condition where past and present co-exist and occupy the
same space, creating a collapsed space-time. We too project the past and craft drawings that
use both traditional projection systems to document, analyse and augment these projections
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with digital tools. In the travel abroad architecture studio, we produced physical artifacts such
as drawings or models to externalize and communicate our analysis. In Rome, we were lucky
to collaborate with the University of Arkansas-Rome Center where we had all the necessary
technological tools to aid our investigations and unlock hidden ideas, bringing them to
physical existence in real time. Different technologies aided us with different aspects. We
used environmental software tools to create precise sun and light studies; scripting and 3D
modelling to re-envision design processes; and combine 3D digital modelling with analog
construction, observation and photography to challenge three-dimensional anamorphic
projection. As our tools grow in precision and computational power, and with new
possibilities introduced by Al, we have to maintain care to ask the precise questions, and
uncover the relevant thesis to address the essence of each specific artifact. The tools have a
power to project readings, but we as authors must be vigilant to read and write them precisely.

Reflecting upon the course, it was interesting to receive some student feedback
acknowledging the challenge of the open-endedness of the research. Perhaps in a time where
education and pedagogy tend to be prescriptive, an open-ended search for a thesis within the
framework of analysis could be unnerving. In fact, that probably makes this pedagogical
approach important as it allows students to find a voice and an argument within the work
rather than be driven purely by a procedural approach. Another important aspect students
raised was how engagement with digital tools limited their ability to engage with the
architectural artifacts, bringing up an interesting insight that is at the core of our
contemporary tools — our engagement with computational tools may distance us from the
site. In a future run of this pedagogy, more physical presence on site, including in depth
measurements, scans and explorations would provide a good counter balance to the time
spent digitally.

Upon our return to Troy, NY we created an exhibition of the work developed in Rome
so we could share these first-hand insights with the School of Architecture community and
alumni (Fig. 14). We excavated theses from the bones of historical buildings as we framed
them with our contemporary gaze, materially projecting and sharing our readings of different
intangible aspects that lay dormant, awaiting discovery.

Fig. 14. Generative Excavations exhibition at RPI School of Architecture, photographs by Eleanor
Goldsmith, RPI.
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