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The City Wears Us. Notes on the Scope of
Distributed Sensing and Sensation
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Designers are cutting their marks on what will seem like an insane sentient garment, one
which lives on and in the surfaces of our future ruins. This clothing combines different
kinds of artificial intelligence, embedded industrial sensors, very noisy data, tens of
millions of metal and cement machines in motion or at rest, billions of handheld
glass-slab computers, billions more sapient hominids, and a tangle of interweaving model
abstractions of inputs gleaned from the above. A furtive orchestra of automation is
amalgamated from this uneven landscape and capable of unexpected creativity and
cruelty: an inside-out cave we may call, after Stanislaw Lem’s ocean of Solaris, the plasmic
city. (The “Smart City” is a different prospect. It employs similar tools, but dreams of
municipal omniscience and utility optimization. Within this new garment, modern
urban programs that have been drawn by the cycles of residence, work, entertainment of
earlier eras are re-sorted, but for the Smart City, they are reified and reinforced,
misrecognized as controls when they are actually variables.)
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| would like to consider the wearability of this garment as a kind of skin. Given that so
much urban-scale machine sensing extends or allegorizes vision, it may seem odd to
focus on the skin, but it is our largest sensory organ. We have extended synthetic vision
and synthetic audition, but modern media has done less to augment epidermal sensation
(though much more of late).1 Still, technologies of skin are part of what humans are.
Instead of evolving new skins as we migrated, we honed techniques to make special
purpose temporary skins, suited for heat, cold, underwater, ritual dramas, camouflage, or
to signal roles, etc. The presentation of self and the sexual selection dynamics that ensue,
rely heavily on the local semiotics of how we interpret these artificial skins, and so, we
have a global fashion and textile merchandising industry. On a more functional level,
synthetic skins modulate our environments, tuning them toward the well-tempered.2
But it is not just us. Urban sensing lets the surfaces of the city sense its environment as
well (who, what, where, when, how?). In turn, urban scale Artificial Intelligence depends
less on “Al in a Petri dish” than Al in the wild, feeling and reacting to and indexing its
world.3 As a different and more literal connotation of “distributed cognition” takes form
in this way, the already contested line between world-sensing and
information-processing gets blurrier.

Tracing what is a prosthesis of whom is open to more perspectives than master-control
chains of command.# As we wear our skins on our bodies and as our buildings, held
under an atmospheric skin in waves of foam (as Sloterdijk would have it), that
naturalized arrangement is disturbed by how urban sensing seems to approach
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proto-sentience. A person is not only a Virtruvian actor at some phenonomenological
core who wears the city; he or she is worn as well. We are also the skin of what we wear.
The garment being cut and sewn is not only for us to wear; the city also wears us.

Urban Sensing and Sensibility

I mean to be descriptive, not predictive, so before considering any sensing and sensation
to come, we map the sensing we have. What is most easily called artificial intelligence is
based not on an accumulation of raw inputs but on patterned impressions drawn from
that data, but any functional intelligence is defined by its ability to act upon its world,
and its ability to act is construed by what and how it can sense that world and itself
within it. There is a particular and perhaps peculiar affect theory for machines to be
unwound over the coming years.

For example, driverless cars are emblematic of big heavy machines sensing/learning in
the streets. Their proprioceptive sensors include wheel speed sensors, altimeters,
gyroscopes, tachymeters, touch sensors, while their exteroceptive sensors include
multiple visual light cameras, LiDAR range finding, short- and long-range RADAR,
ultrasonic sensors on the wheels, global positioning satellite systems/geolocation aerials,
etc. Several systems overlap between sensing and interpretation, such as road sign and
feature detection and interpretation algorithms, model maps of upcoming roads, and
inter-car interaction behavior algorithms. Along the gradient from fully to partially
autonomous, the humans inside provide another intelligent component that may be
variously copilot or cargo, and together they form a composite User ambling through the
City layer of The Stack.>

But the sensing and thinking systems are located not just in the valuable subjects and
objects rolling around, they are built into the fabric of the city in various mosaics.
Because how a sentient city thinks is inextricable from how a sentient city senses, a good
catalog is less a litany of objects in a flat ontology, or the feature set in a new model
technology, than an anatomical index of the interlocking capacities and limitations of an
incipient machinic sensate world. The distributed body includes not only automotive
sensors, but also digital component sensors, flow sensors, humidity sensors, position
sensors, rate and inertial sensors, temperature sensors, relative motion sensors, visible
light sensors and recording “cameras,” position sensors, local area and wide area
scanners, vibration sensors, force sensors, torque sensors, water and moisture sensors,
piezo film sensors, fluid property sensors, ultrasonic sensors, pressure sensors, liquid
level sensors, and so on. From a more panoramic vantage, remote sensing systems in low
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Earth orbit interlace with terrestrial networks to draw data up and down in turn. Remote
geosensing may observe bodies of water, vegetation, human settlements, soils, minerals,
and geomorphology with techniques including photogrammetry, multispectral systems,
electromagnetic radiation, aerial photography, multispectral systems, thermal infrared
sensing, active and passive microwave sensing, and LiDAR at different scales, etc.6 While
many of these have been part of cities, factories and geographies for decades, their
integration into the landscape by standardized computational protocols and networks
(by conventional Internet of Things models, or otherwise) means that domain specific
and more general artificial intelligence has a path out of the laboratory and toward
metropolitan-scale evolutionary robotics. How are they to be worn?
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Wearability

Wearable computing, as a domain of consumer electronics, is embryonic at best. Today
the term refers to smart watches and sensors that monitor heartbeat or glucose level in
sweat, or blinking lights on clothes triggered by sequencing software. Not very inspiring
stuff so far. In time, however, as microelectronics and signal processing layers shrink and
become more energy efficient, the expanded sector of “wearables” may become
predominate, just as mobile computing took leave of desktop computing. Of more
interest to us is how the miniaturization and flattening of system profiles may allow
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