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Abstract

Mobility technologies, since the discovery of the uniaxial wheel, have strongly shaped the
forms and times of cities and buildings and their interiors. The paper explores how newly
developed flying transports, such as drones, may in the future reshape and alter the interi-
ors of the buildings we inhabit.

Utopias about cities with flying cars are a literature full of examples and theories, such as
Andrea Branz/Archizoom’s No Stop City and Instant City and others, but also even more
extensive cinematography such as Christopher Nolan’s movie Inception and Stanley
Kubrick's 2001: A Space Odyssey.

In fact, the flying vehicles, by which people as well as goods will soon move, introduce

a fourth dimension (time) and will allow access to buildings from the roof and facades.
They will recover the distributional logic of an iconic and historical typology of Milanese
architecture, that of the edificio a ballatoio, in which the distribution of spaces followed a
private/public logic that would lend itself perfectly to the buildings of the drone city.

The article will explore the transformations in plans, materials, facades, ways of living, and
relationships that, this coming revolution, will introduce into the interior spaces of buildings
and our existences.



1. Elevation. How Drones Will Change Cities

In 2018, design magazine Dezeen, produced a documentary
directed by Marcus Fairs and Oliver Manzi, entitled Elevation.
How drone will change cities, that began questioning archi-
tects, designers, planners, and curators about the impact of
drones on the city, built space, interiors, and ways of living.

It was a documentary assessing both the negative and positive
implications of drones arriving on our windowsills, balconies
and terraces delivering goods and people at all times of the
day and night.

The documentary includes interviews with Norman Foster of
Foster+Partners, Anab Jain of Superflux, and transport de-
signer Paul Priestman, who demonstrate enthusiasm in high-
lighting the potential of these new vehicles of transport and
delivery (Hafiz & Zohdy, 2022).

There are also more critical voices who see the possibility of
losing privacy and security, if not becoming instruments of
risk to our safety (Baraona Pohl, Verzier, & Shoshan, 2018).
There are futuristic evaluations in which drones will help us
relieve congestion on the streets, enable us to control con-
struction sites, carry out construction or decoration, as in the
case of the facade painted by drones in an experiment carried
out by the Carlo Ratti e Associati Studio, and help us increase
our awareness of the context with a constant change of per-
spective.

The purpose of this article is to show how this already avail-
able technology will profoundly reshape even the most inti-
mate parts of a building, such as the interior spaces.



2. Nomadic Infrastructures

The use of drones undermines the transport system that has
shaped the city so far, based on linear and fixed infrastruc-
tures. Roads, streets, squares, developed linearly at ground
level defined plots of land on which architecture and build-
ings were constructed.

The horizontal, radial, linear or gridded city has created
architecture, especially residential architecture, developed
by layers/layers of intimacy and privacy with a progression:
public, semi- public, semi-private, private, intimate.

The foundation of cities has been shaped by streets and path-
ways, squares, pavements, and entrances to buildings mainly
at ground level, but the visionary temptation to imagine dif-
ferent modes of access and movement accompanies the histo-
ry of architecture and interiors.

One of the most famous reflections on the impact that fly-
ing transportations could have on living goes back to F. L.
Wright’s Broadacre City, in which flying machines were used
for short-range proximity connections. That visionary project
anticipated an advanced and technological system of last-mile
logistics, served by flying vehicles better suited to the city
environment, capable of relieving traffic congestion of the
streets and allowing a reforestation of the city as advocated
by Carlos Moreno’s recent theories on the 15 minutes city.

We are not new to this scenario that has fed literature and mov-
ie. In Ridley Scott’s Blade Runner, flying vehicles land on the
various floors of the city, creating new connections at different
heights, without necessarily entering from the ground floor.
The exploration of the potential about the relationship be-
tween accessibility and the verticality of buildings has been



going on since the dawn of modern architecture, when the
automobile became a popular private vehicle, but also when
the first air transport began to invent prototype aircraft.

The technological fervor also found expression in the move-
ment of Futurism, which, through projects and works of art,
had guessed that mobility would become a shaping force in
architecture, the city, and the lives of all.

Futurism played a key role in inspiring the iconic film Me-
tropolis, directed by Fritz Lang in 1927, in which spaces inter-
twine at all heights, linking accesses with flying bridges that
crossed vertical spaces that mix public and private, inside,
and outside in a continuum.

The idea of nomadic/flying infrastructures, experimented
theoretically by the radical movements in the architecture of
the 1960s and 1970s, with projects such as Archigram’s In-
stant City, were certainly the birth of the multidimensional
mobility paradigm. Also the introduction of imagery as in
Archigram/Branzi’s No Stop City, where the building was fully
accessible, flexible and therefore penetrable from all points
and not hierarchically from the ground floor, led to experi-
mental projects such as Steven Holl’s Linked Hybrid building
complex in Beijing, which while maintaining the paradigm
of gravity and access from the ground explored the potential
that access to the building from other levels could develop.
The latest generation of buildings seems to consider access to
all heights a possibility and no longer a projection. The Line
project in Saudi Arabia, which has a popular genealogy in
Mario Fiorentino’s Corviale and which introduces the concept
of an elevated development of a city that is, however, a single
building, 170 km long and 500 meters high, and The Circle pro-



ject in Dubai, which consists of a 550-metre-high ring that is in
fact a horizontal high-rise skyscraper, go in this direction. Ev-
idently, these visions derive from a technology such as drones
that is becoming increasingly democratized.

Imagining a world where buildings are accessed through all
sides, rather than just horizontally at ground level, has the
potential to transform urban life in profound ways. This para-
digm shift redefines development, composition, and a different
perspective, in which horizontal and vertical spaces intermin-
gle, raising the baseline for the emergence of the city. For Paul
Priestman, the potential impact of drones is equal to the advent
of the first railway, which initiated the linear expansion of cit-
ies. So, what could happen, and in part is already happening, is
that drones will redesign the various scales of design from the
city to the building and from this to the interior.

3. Flipped Building

The arrival of drones, which will allow access from all sides
of the building but before that from every other side, will
allow entry from the roof. Again, this is not a morphological
novelty, in fact some buildings, which may be in areas backed
by mountains or cliffs, may have an entrance from the top

of the building and provide a top- down development. As in
the provocative project recently proposed by Oxo Architects
is in fact inverted high-rise, a building that envisages the re-
use of abandoned motorway bridges on the Salerno-Reggio
Calabria motorway, accessed from above by leaving the car
and descending downwards. The project envisages a pedestri-
an street and a road dedicated to vehicular traffic at the top,
and a self-sufficient vertical village with rainwater collection



systems, purifiers, solar energy plants and mechanization of
organic waste. A geothermal and geo-hydro plant would pro-
vide hot water and electricity to the inhabitants of the futuris-
tic condominium, who would have to descend 45 meters in a
lift to reach the houses embedded in the pylons.

The role of the roof, which Le Corbusier had already identi-
fied as strategic in the Unité d’Habitation in Marseilles, be-
comes even more significant because it becomes a place of
access and service not only to the community but also to the
city. As soon as transport moves from the ways of earth to
the ways of heaven, the entire city will expand with a vertical
logic and new typological forms will emerge that will serve to
land, park, recharge drones (Hafiz & Zohdy, 2022).

But what the drones will be able to introduce is a real flip of
the section of the buildings by reconfiguring the composition,
functions, and hierarchies of all the interior spaces and espe-
cially by raising the base line and abandoning or redesigning
the ground floor. The overturned building will distribute
spaces according to other logics and flows, the role of roofs
will be completely redesigned at the expense of exclusivity
and in favor of the community.

4. The Street-Balcony

To understand the possible scenarios of the impact of drones
on buildings, the most interesting way seems to be the one
already explored in the past by all those experiments related
to the typology of the balcony building or the street at height.
The access, in fact, to the building from each facade entails a
review not only of the roof, but also of the balconies, terraces,
and service ramps of the building.



Indeed, to think that drones will dissolve the boundaries
between indoors and outdoors is unthinkable now, while it is
plausible to think that access will be mediated by architectur-
al infrastructures capable of transferring certain qualities of
the street to the heights while guaranteeing privacy and secu-
rity. In the past, examples of the development of typologies
capable of taking streets to heights, such as Ludwig Hilber-
seimer’s attempts to develop the Vertical City have proved to
be interesting proposals.

If the street is a room for the community, then is crucial that
movements on the street are imbued with sensitivity and
sense in order not to violate the home, but at the same time to
offer opportunities for encounters and to adhere to a kind of
pact that the street makes with the buildings facing it (Kahn,
1971). Herman Hertzberger stated that the streets of a city
need slowness, concentration to ensure social exchanges and
lively relations between people who do not have intimate
knowledge of each other and who do not intend to have it
(Hertzberger, 1996). In Hertzberger’s projects, in fact, the
street-living room is the one in the vicinity of residences “in
which the semi-public/semi-private space outside the dwell-
ings becomes a common living room, a shared space between
those who live there” (Bernardini, 2018).

It is precisely this idea of the street-inhabitant that seems to
point a sensible way forward in architecture’s response to the
entry of drones to safeguard its interiors. For this concept
assumes that inhabitants share something and have expec-
tations of reciprocity from one another (Kahn, 1971). The
street-balcony is a form of social gallery whose function is
not simply the dislocation, but that of community pact.



The absence of vehicles has allowed important experiments
with it in the history of architecture, as in many of the works
of the Team X Architects, the Smithson, Giancarlo De Car-
lo, Bakema and Van der Broek, Candilis Josic and Woods.

In their projects, this design infrastructure reinterpreted the
system of relationships, both physical and social, of the tra-
ditional city, but took it to new heights, entering the buildings
and giving shape to a private urban space (Bernardini, 2018).
Another model that may point to interesting answers is the
stem model proposed by the Candilis Josic and Woods group
of architects, which envisages elevated pedestrian paths that
accommodate both services and residences (Hertzberger,
2009). The stem tapers off as it proceeds towards residences
in increasingly smaller paths, ensuring a mediated relation-
ship between housing and services and urban space.

In Smithson’s street-in-the-air and Bakema’s and Van der
Broek’s aerial walkways, whose sections accommodate activ-
ities and socializing, but above all to guarantee another fun-
damental requirement, that of privacy of the living quarters,
without which even the sociability of the balcony would be
undermined (Smithson, 1971).

For this reason, the KCAP group, in the Stadstuinen project in
Rotterdam, decides to move the balcony away from the facade
by a few meters, then to set it apart for having the entrance
area to the dwellings has a semi-private mediating the transi-
tion between the individual and collective dimensions of the
residence, thus solving the problem of privacy between inside
and outside. The balcony, although detached from the build-
ing, is of such a size as to invite moments of rest and not just
transit (Bernardini, 2018).



The separation between public and private made by the
street-balcony must be a soft edge that can filter passages to
and from the interior in a gradual and pleasant way, avoiding
defensive closures to the exterior (Gehl, 1977).

The street-balcony is a semi-private or semi-public space

that has a strong relationship to both the interior space and
the public space on the ground. Jane Jacobs about the value
of this infrastructure in relation to a building in Brooklyn
argues that the walkways were cleverly designed not just for
transit, but for other uses as well, to solicit self-surveillance
from the residents (Jacobs, 2009).

The walkway provides the necessary distance to allow fre-
quent but not demanding contact, guarantee privacy and keep
the public space vital (Smithson, 1971).

The street-balcony responds to road congestion caused by cars,
making the ground zero of cities unlivable. This model has tak-
en hold in those very high-density metropolises, where flows
are separated to make mobility efficient and optimize space,
and where interiors have a very substantial urban dimension.
This is what has started to happen in cities like Hong Kong,
which already experience this four- dimensionality. The ground
floor is cancelled in favor of a connectivity that produces an
urban-scaled interior (Frampton, Solomon, & Wong, 2018).

In this sense, the West Village Basis Yard project in Cheng-

du is of great interest to us. A walkway winding through the
courtyard connects each floor of the building, from the base-
ment to the roof; it is designed for pedestrians and cyclists for
leisure and sports activities. This constant change of altitude
activates a dynamic flow of energy within this architectural
design and gives joggers and cyclists an unusual experience.



The project aims to integrate a variety of social resources into
a local collective living space that simultaneously accommo-
dates sports and leisure activities, cultural and artistic events,
fashion, and creative industries.

5. Post-Domestic Interiors

The Smithsons understood early on that a new housing model
needed a new type of street, and for this reason a Post-Do-
mestic model with drones in the urban landscape must also
precede a new type of elevated street or balcony-road. In this
idea of the street-balcony or ramp-balcony there is a safety
dimension that allows even the most fragile categories to have
autonomy. The street-balcony is a threshold between resi-
dence and sky (Bernardini, 2018).

The issue of privacy is in fact central to the management of
the relationship with the interior, and this theme is often re-
solved by the arrangement of spaces, as envisaged by Herman
Hertzberger in the Student House on the Weesperstraat, in
which the bedrooms, facing the balcony, have a raised floor
and ribbon windows that allow a view of the landscape with-
out allowing outside glances to infringe privacy.

Regarding the threshold relationship between drone and ar-
chitecture, we have arrived at the likely scenario that drones
will approach buildings through the mediation of an infra-
structure such as the street-balcony, but we will have to un-
derstand what will happen to the composition of spaces and
the qualities of these ones. Domestic spaces will undergo the
most metamorphosis, entering that Post-Domestic configura-
tion also initiated by the digital revolution.



Figure 1. Baharlouei, E., Site of the building, Thesis Incubator Studio, Politecnico di Milano, 2023.
(designed by Elena Baharlouei).

Figure 2. Baharlouei, E., The existing Apartment, Thesis Incubator Studio, Politecnico di Milano, 2023.
(designed by Elena Baharlouei).



The availability of technology such as drones raises political,
social, and cultural issues that are perhaps the main obstacle
to their indiscriminate entry onto the market today. Within
residential spaces, drones will have a profound impact on

the security that will require openings to the outside world,
windows and balconies, to protect against intrusions by
strangers; on the privacy that will have to be somehow guar-
anteed especially in the most intimate areas of the home; on
the relationships that will have, even in the real world and not
only in the digital one, continuity without any filter between
public and private (Rao, Gopi, & Maione, 2016)

Drones will have an impact on the composition of the interior
spaces of residences, and interior research will have to move
on several fronts:

e The redesign of interior layouts with a potential move of
the most private spaces away from the permeable parts of
the building.

e The exploration of new smart materials in architecture
and interiors capable of filtering according to situations
and moments from the view, listening, etc. of spaces to the
interior and vice versa.

e The creation of buffer zones capable of interposing them-
selves between the airspace of the drones and the building,
such as ramps capable of interrupting the continuity be-
tween outside and inside.

From research carried out within the Design Department of
the Politecnico di Milano, and with a thesis developed within
the Thesis Incubator Studio, we have been able to ascertain



that the walkway typology, as mentioned in the previous par-
agraphs, is the one that best responds to the needs for privacy,
security but also sociality in a world of flying transport (Ba-
haroulei, 2023).

What in the tradition of early 20th-century Milanese archi-
tecture is called the balcony typology thus becomes one of the
Post-Domestic typologies for this potential transformation
(Figg. 1-7).

The research experimented with how an existing residential
building could be redesigned should drones become the main
(not only) transport system for people and goods soon. It
emerged that the interior would undergo the following trans-
formations:

e Layout. Floor plans are defined according to the entrance,
predominantly from the street- balcony and the windows
that guarantee the entry of light but must not guarantee
violation of privacy. Established services, such as bath-
rooms and kitchens, remain fixed points, while the other
rooms are distributed towards the street-balcony those of
living, while the bedrooms are pushed inwards or behind
screens. On average, the bedrooms increase their surface
area by becoming true studios, while the service areas
reduce their size. Entertainment areas, on the other hand,
take on a strategic role and increase in size.

o Partitions. Walls tend to take the form of movable partitions
with different characteristics in terms of geometry and shad-
ing. Curtain systems with different degrees of transparency
and opacity make spaces and their functions more flexible.



e Windows and shading. Windows become membranes with
different levels of shading. Size and positioning are also
related to the need for privacy, but also ventilation and
lighting.

e Accesses. Two entrances can be envisaged, one from the
inside confirming the existing one and another from the
outside adapting existing balconies, loggias, and galleries
to allow for disembarking.

e Balconies. They change their role and configuration in
which these spaces can open or close to provide semi-pri-
vate or semi-public spaces.

e Bedrooms. Each room then becomes its own place, tending
to be self-sufficient with all comforts. Privacy must be guar-
anteed, not necessarily at night, but in intimate moments.

Although drones are now on our windowsills, research is still
very fragmented and unsystematic, failing to offer relevant
insights into a design, social, political, and therefore regula-
tory framework.

It will therefore be important for the disciplines of interior
design to help research, explore and package possible scenari-
os in the immediate future for designers, builders, regulators,
and ordinary inhabitants.



Figures 3 & 4. Baharlouei, E., Art School and Apartment for 2 families, Thesis Incubator Studio, Politec-
nico di Milano, 2023. (designed by Elena Baharlouei).



Figures 5 & 6. Baharlouei, E., Apartment for working and Apartment for students, Thesis Incubator
Studio, Politecnico di Milano, 2023. (designed by Elena Baharlouei).



Figure 7. Baharlouei, E., Offices, Thesis Incubator Studio, Politecnico di Milano, 2023. (designed by
Elena Baharlouei).
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