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“I could tell you how many steps make up the streets
rising like stairways, and the degree of the arcades’
curves, and what kind of zinc scales cover the roofs;
but I already know this would be the same as telling
you nothing. The city does not consist of this, but of
relationships between the measurements of its space
and the events of its past: the height of a lamppost and
the distance from the ground of a hanged usurper’s
swaying feet; the line strung from the lamp post to the
railing opposite and the festoons that decorate the
course of the queen’s nuptial procession; the height of
that railing and the leap of the adulterer who climbed
over it at dawn; the tilt of a guttering and a cat’s progress
along it as he slips into the same window; the firing range
of a gunboat which has suddenly appeared beyond the
cape and the bomb that destroys the guttering; the rips

in the fish net and the three old men seated on the dock
mending nets and telling each other for the hundredth
time the story of the gunboat of the usurper, who some
say was the queen’s illegitimate son, abandoned in his
swaddling clothes there on the dock. As this wave from
memories flows in, the city soaks it up like a sponge and
expands.
A description of Zaira as it is today should contain all
Zaira’s past. The city, however, does not tell its past, but
contains it like the lines of a hand, written in the corners
of the streets, the gratings of the windows, the banisters
of the steps, the antennae of the lightning rods, the
poles of the flags, every segment marked in turn with
scratches, indentations, scrolls...”
Italo Calvino, Invisible Cities (1974)
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1. BECOMING-RESOURCE: AN INTRODUCTION
As we enter a third decade of popular reckoning with the idea
of networked computation, any notion of a divide between
the physical and the virtual is proving less and less tenable
with every passing day. Slowly at first, but with increasing
momentum, the ordinary things and places that have
constituted the cities around us since there were such things
as cities are identifying themselves to the global informatic
network, or being identified to it.
Real-world objects and arrangements of objects; structures
and locations; events and situations: all of these are acquiring
representations in the virtual space of the network.
As yet, by far the greater number of these representations are
passive — descriptions, really. These descriptions leave the
objects in question only the most limited ability to take account
of one another, adapt to the circumstances of use, or otherwise
respond to evolving conditions.
But it doesn’t need to end there, and oughtn’t. The networked
city will only come into its own once it’s been reconceived as a
framework of active resources, each endowed with some kind
of structured, machine-readable presence and the possibilities
for interaction this leads to.
What kinds of interaction? We can learn things from them. We
can learn things about them. We can tell them to do things.
Considered as a manifold of such resources, the city becomes a
vast, active livable information surface.
At the moment, this is admittedly happening in a haphazard
way, and only for certain classes of interesting things. Traffic
cameras were some of the very first pieces of municipal
infrastructure to show up on the Internet, as far back as
the mid-1990s; networked meteorological stations have
been around about as long. Metropolitan transit systems
generally make their routes and timetables available online,
very occasionally even the real-time dispositions of their
fleets. Restaurant locations and opening hours are frequently
available; increasingly, their health and cleanliness ratings are
as well, though almost never in the same place.
Hundreds of thousands, if not millions, of real-world places
have already been provisioned with handles letting the users
of one or another social-networking service “check in” there:
useful when we’re interested to know who is at that location
right now, or at least in the very recent past, who has been
there historically and who is there most often.
Some familiar structures have been granted the ability to speak

to us through channels we’re already listening on, the first that
we are aware of London’s Tower Bridge, endowed by designer
Tom Armitage with its own Twitter account since 2008. Though
not every piece of municipal infrastructure is going to be
able to take advantage of such clever hacks, Tower Bridge’s
twitterances surpass machine-readability in favor of the
directly human, even the polite (“I am opening for the Stavros S
Niarchos, which is passing upstream”).
Other objects in the landscape speak, but in a way that
currently requires a greater effort at translation. The world’s
cities are host to emplaced, communicating sensors in the
greatest possible profusion: sensors for air quality and
light level, sensors for motion and noise level, sensors for
temperature and sensors for weight.
Occasionally, it’s even possible to connect with active elements
of faraway streetscapes and make things happen from a
distance. Around the world, a handful of cameras and gates,
fountains and media façades — dynamic, building-scale
display surfaces — have network addresses accessible to the
public and are in some way programmable remotely.
All of these developments, consciously or otherwise, are
attempts to translate the conventional urban fabric into an
ensemble of resources available for network use — and
ultimately, therefore, our own use. These initial steps are of
necessity clumsy, incomplete and inconsistent, bound to lead
to redundancy and the duplication of effort, but they clearly
point the way toward a time in which urban environments
around the world have been reimagined as supple, responsive
ensembles of network-accessible functionality.
What stands in the way of this ambition? Consider a
single dimension of the challenge described above, the
characterization of place. A profusion of incompatible formats
has blossomed as proprietary services, jockeying to be the
sovereign lens through which the world is seen, each stake
their claim to characterize urban places. The San Francisco
dive bar Zeitgeist, for example, simultaneously shows up
to the network as a “venue” on the location-sharing service
Foursquare, a Place on Facebook and as a Google Place page.
Search for Zeitgeist, and what do you get? Maps of its location,
pictures of its exterior and interior, reviews from Yelp! or Zagat
or Citysearch. Google even offers ostensibly helpful “service”
and “value” infographics, though by precisely by who these
qualities have been judged, or against what metric they were
calibrated, is unclear. But none of these things are moored to
the place itself in any meaningful way. None of the comments
on these pages feed into Zeitgeist’s own webpage, few are
aggregated or otherwise taken note of by anyone other than the
people looking at the particular service they were left on, and
there is no way to poll any of them for qualities that might be
salient to one’s experience of the bar.
And although it’s worth asking whether these discontinuities
and heterogeneities can themselves give rise to interesting

effects — are some destinations popular on Foursquare,
for example, but not on its competitor Gowalla? — the lack
of some stable, consistent way of describing and referring
to places, or of distinguishing between an enterprise, its
geographic location and the structure in which it is housed, is
hampering the emergence of genuinely useful services.
If the existence of these dueling formats for the
characterization of a business establishment is problematic, at
least there are such formats in wide deployment, and people
using them. It would be hard to argue the same of networked
urban objects and their attributes, for which there remain no
commonly accepted schemas of representation, no useful
service-discovery protocols, and little in the way of relevant
zero-configuration networking standards.
Consider setting out, here at the beginning of 2011, in an
attempt to learn something useful from contemporary street
furniture. Imagine that you wanted to create a real-time map
of all the bike racks in a given neighborhood, and whether or
not they were currently occupied. Or that you wanted to write
a simple script that would notify you when a bike rack located
within fifty meters of your present position became available.
If you were interested in yoking these devices, any data
they might generate and their instructions into some kind of
relationship with one another, you couldn’t. As yet, very few
of the networked things we encounter in the street have been
endowed with the capacity to share the data they generate in a
format useful to anything else.
Still fewer accept instructions from afar, from anyone
other than their owner — maybe the occasional soft-drink
vending machine, Webcam or media façade, and these mostly
commercial gimmicks. If the discrete components of the
built environment are taking the most tentative steps toward
speaking with us, their human users, they’ve only rarely
been trained to speak with each other, to take account of and
respond to conditions other objects might make them aware of,
either in real-time or at all.
By contrast, what if there were commonly accepted schemas
that would account for interactions between humans and
networked objects, between one such object and another? In
fact, better yet: what if all of that had been accomplished and
then went away — evaporating from ordinary consciousness,
as is the way of technologies once they’ve become well
assimilated?
What would it mean to think of a city as a dense mesh of
active, communicating objects — each one able to gather
information from the environment around it, routinely share
that information with other objects as well as human users,
even act upon it where appropriate? And if we can treat
the things we encounter in urban environments as system
resources, rather than a mute collection of disarticulated
buildings, vehicles, sewers and sidewalks, what might we do
with them?

The possibilities are as varied and engaging as the number
of urban places on Earth. Some are, to be sure, of the type
that generally only prove exciting to bean-counters, the stuff
of enhanced throughput and optimal resource utilization
efficiency. Others are trivial things, really, interventions that
will at best make bourgeois lives more comfortable still. But
some speak directly to some of our oldest, deepest and most
dearly held aspirations for the places in which we live and the
selves we can become in them. And all become possible the
moment the physical spaces and services we recognize as the
lineaments of a city are first fused in a reasonably continuous
fabric of computational awareness and response.
At the drier end of the spectrum of possibility is the prospect
of letting each connected resource report on its own current
status. For infrastructural elements like traffic signals, street
lights and bus shelters, information about breakdowns and
failures would propagate not merely to other objects on
the network — permitting the entire ensemble to flex in
adaptive response — but reach citizens as well, in terms
they can relate to, understand and base their own plans on.
Municipalities and their maintenance departments would be in
a position to realize significant efficiencies in terms of improved
oversight, reduced wastage and more timely repairs, and those
reliant on uptime would be buffered against at least some of
the hassle bound up in a default.
We would compelled to recognize an entirely new class of
nonhuman urban actors. Of course, there’s nothing new about
the idea that things might act, and instigate the acts of others.
But it will be far harder to deny things agency when they
speak: drawbridges and railroad crossings, storage lockers
and bike racks, each able to say when they’re open and when
they’re closed, when they’re available and when they aren’t.
When widely deployed, such signalling would transform our
places into on-demand cities that make the maximum use of
otherwise underutilized facilities, and otherwise wrest the
most from existing capacity.
For amenities no less than utilities, such reporting would
mean a tighter and more useful coupling between demand
and available supply: incredibly finely-grained, near-realtime
reads on the state of a city and the events unfolding there. Not
merely, in other words, to report on restaurants are open right
now within walking distance, but whether or not each currently
has tables available; not merely where a vehicle-charging
station is, but how long the current waits are.
More urgently, we could bind together existing transportation
networks, vehicles and infrastructures in a vastly more flexible
meta-network of transmobility services, extending more
regular coverage to more of the surface area (and volume) of a
city, extending access to the many now underserved by existing
transit provisions, and transforming notions of the “right to the
city” from rhetoric to reality.
Drawing the torrential volumes of data provided by networked
resources into appropriately designed visualizations will endow
each of us with new powers of visibility — an endowment
that amounts to nothing less than an extension of the human
sensorium, rendering much of the world around us effectively
transparent to inquiry.
We will come to such a vastly improved understanding of the
places we live and the processes unfolding all around us that
we will wonder how we ever managed to get by before. Such
improved situational awareness will, among other benefits, act
to sharply reduce or mitigate the fear that keeps so many from
fully embracing the life available to them, allowing the broader
community in turn to benefit from the energy and talent they
have heretofore been unable to bring to the table.
The great ambition inscribed in all of these projects is to make
cities more perfectly responsive to the needs of all their users,
temporary as well as permanent, visitors as well as residents.
It means leveraging the power of networked information
processing to enable a lighter, more supple and responsive,
even a playful way of interacting with the metropolitan
manifold.
2. DEVELOPING FOR CITY-AS-PLATFORM
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Before any significant progress toward these aims is possible,
it will be necessary to account for details of a highly technical,
even an arcane nature. It may seem strange to couple soaring
humanist rhetoric with talk of structured data, object models,
zero-configuration networking, and so on. But the argument we
are making is that top-level behavior — outcomes at the level
of lives, experiences and memories — will ultimately depend
critically on the design and granular behavior of artifacts far
deeper in the urban “stack.”
It isn’t so much that that our choices will be determined by
these things. But they will surely be conditioned. Our

ability to use the city around us, our flexibility in doing so, just
who is able to do so, will be shaped by decisions made about
the technical design of objects, their interfaces and the precise
ways in which they are connected and made visible to the
network.
In the past, the parties responsible for developing technical
definitions and standards of this sort have generally selfselected from a population with both a philosophical belief
regarding the importance of a topic in software engineering,
and the domain knowledge to do something about it. In
practice, this has by and large meant working groups of
developers acting under the auspices of the World Wide Web
Consortium (W3C), the Institute of Electrical and Electronics
Engineers (IEEE), or another standards body sufficiently large
and influential to compel acquiescence with its dictates.
And this is all right because there has tended to remain a
certain homogeneity between the disciplinary background
and daily work of these volunteers and the things they’re
attempting to represent. There is, after all, but a single
Document Object Model. The working group responsible for
developing such a thing is either going to consist outright
of information architects and other specialists in document
structure and ontology, or have reliable access to same. And
while we would never suggest it was without complication,
their task was made significantly easier as a consequence of
the close conceptual, institutional and practical relationships
between those producing the definition (software engineers),
those making practical use of it (manufacturers of Web
browsers) and the thing being defined (a template necessary to
the consistent rendering of Web documents).
But here we clearly face a complication. Whatever working
group eventually undertakes the task of producing technical
standards for networked cities, they will have to come to some
understanding regarding not merely the definition, but the
meaning, of all sorts of urban artifacts and potential resources:
subway stations and billboards, sewer drains and bollards,
planters and tunnels.
Collectively, they will have to be at least as familiar with
the work of Jane Jacobs, Jan Gehl and Holly Whyte as they
are with that of Vint Cerf or Eric Raymond. They will need to
understand the use, interpretation and resonance of sidewalks,
walls, structures, and doors — and will have to understand
that a door in Guangzhou implies subtly different things from
its physically identical counterpart on Michigan Avenue. They
will, in a word, need to be far more interdisciplinary in their
composition than the equivalent groups producing definitions
for the Web.
3. BORN TO BE OPEN
You will have gathered by now that we believe that the design
of object models, APIs and other such specifications to be an
inherently political act. Decisions made about the types of
data provided, the degree to which such data can be modified
by users, and the scope of access they are afforded will have
an enormous impact on the ways in which a given networked
artifact and all the services drawing upon it can be used
downstream.
A precondition for the optimal use of the framework we’ve
been describing isn’t a technical provision so much as a
philosophical one. It is that the resources and systems of
resources we wish to bring into being be designed so that
they are open at every level, in the sense of that word used by
software developers. That is to say, they consist materially of
open platforms, and in the information they share, of open data.
What possible benefit could be derived from thinking this way,
from building our strategies of placemaking around resources
that are so nakedly available to all? There are at least four
benefits to be derived from an open stance, two of the which
flow from open access to data, and the balance of which
depend on open platforms:
The primary advantage of open data in this context is that
it resists attempts to concentrate power by leveraging
asymmetries of information and differentials of access. If one
has this data set, then all do.
We might more rigorously define the desiderata here as
ensuring that the goods produced by data-collection resources
are both nonrivalrous (i.e. my use of the resource doesn’t
preclude your use, or any other) and nonexcludable (there’s no
way to restrict the benefits produced by the resource to paid
users). The trouble is, of course, that many digital offerings
have turned out to be eminently excludable; it has proven
to be depressingly easy to move services like WiFi from the
unhindered access many of us once thought of as their natural
state back toward locked, paid-access models. So, like other
classes of things we perceive to be public goods, we need to

both design networked urban resources so they reflect this
understanding, and wherever possible, inscribe it in law.
Nor is it premature to begin doing so now. Despite the stutterstep and scattered adoption of networked technologies, we
have clearly already gotten to the point where analysis of our
actions generates value for others in the course of everyday
urban activities. If anything, parties other than ourselves are
currently better set up to derive meaningful value from parsing
such data than we are.

“What we’re wrestling
with here is a body of
amorphous and slippery,
but absolutely central,
questions.”
Consider the situation related to us during a recent visit to
Brisbane, Australia, in which the data collected by regional
transit authority TransLink regarding use of local bus shelters
— data, in other words, that reflected the daily decisions of
tens of thousands of people — was recently licensed to an
advertising agency under the terms of an exclusive, ten-year
contract. TransLink presumably derived some revenue from
this arrangement, but the very people whose actions produced
something worth licensing were essentially excluded from
direct benefit.
More pointedly, consider the analytic products and services for
“digital out-of-home” advertising offered by the French concern
Quividi, whose name is Latin for “he who has seen.” Their
proposition is based on the inclusion, in the mounting frame of
a dynamic display billboard, of a subtly concealed networked
camera.
This camera captures images of passersby as they drift before
the display, and applies a suite of analytics called VidiReports
to the footage it garners. Quividi claims that VidiReports can
discern audience demographics (gender; age, from four bands;
and ethnic composition, derived from known indices of facial
structure) and most relevantly whether or not people in these
demographic categories appear to be paying attention to the
content being displayed. (The attention metric is apparently
derived from a characteristic index of reflectivity on the
eyeballs of those actually watching the screen, and includes a
“glance counter.”)
The value of such analysis to both existing and prospective
advertisers is obvious and significant. Often, as in the case of
this and other similarly inobtrusive data-collection devices, we
will generate this value by simply passing by, even if we pay
no attention to that which is being displayed — for a negative
response is still a valid and useful data point. And given the
extreme subtlety of the billboard camera’s design, and in fact
the great pains the designers have gone to in order to render
it inobtrusive, we will do so whether we know we are doing it
or not.
That this kind of arrangement persists on private property may
or may not be acceptable, in the long run. But we believe that it
is absolutely intolerable in public space. Only a sustained and
meaningful commitment to open data access will allow the
greatest possible number to share in the benefit derived from
what are, after all, their own activities.

accessible and extensible manner. You should certainly be able
to draw data out of them, and — so long as those functions
represent no threat — to run other functions on top of them.
Accordingly, we believe that all public infrastructure capable
of data collection of any type should, as a matter of policy
and law, be furnished with open, read-access APIs. (This
transparency cuts both ways: public infrastructure should
be designed to record traces of its use, and share this data
as well.) This policy of open access is designed to secure
the goods of data collection and interpretation for the widest
possible constituency.
Conversely, and happily, open access to data provides the
maximum scope for the clever application of entrepreneurial
acumen. There’s no reason in the world why developers cannot
create and field for-profit applications and services built on
data freely acquired, so long as they respect certain clearlyenunciated provisions in the licensure of same.
The bottom line ought to be that if you can develop a
commercially-viable service making use of these freelyavailable resources, there’s nothing that should stand in your
way. That way, the emphasis rests where it ought to: with
the ease of use, the quality of interpretation, the analytic
clarity, the power, pleasure or satisfaction your effort is able
to offer its users. We are quite comfortable in asserting that
open resources will give rise to the most vibrant ecosystem
of third-party development, an ecosystem of entrepreneurs
free to search the space of possibility and elaborate on niche
opportunities previously unimaginable.
A further hope that we inscribe at the heart of an open-sourced
networked urbanism is that we can take back an appropriate
measure of control over the circumstances that literally govern
our lives: we the uncredentialed, the nonexpert. We can teach
ourselves what we need to learn, share whatever knowledge
we glean, build on the insights of the others engaged in the
same efforts.
Just as the novice programmer is invited to learn from,
understand, and improve upon — to “hack” — open-source
software, the city itself should invite its users to demystify
and reengineer the places in which they live and the processes
which generate meaning, at the most intimate and immediate
level.
It is, of course, true that by no means everyone wants to.
Experience with the Linux desktop operating system and other
open-source tools suggests that the user experience of such
alternatives remains under-refined compared to proprietary
competitors. My own personal supposition is that the highly
motivated and technically sophisticated developers responsible
for almost all open-source and free production can almost
literally not comprehend what it is like to be bewildered by
what they would regard as the fundamentals of information
technology — can do so, at any rate, only with the greatest
difficulty and sustained effort. In my experience, it is the
rarest of open-source development initiatives that allocates
significant budgetary resources to the work of interaction
designers, information architects, and other user experience
professionals, or (just as likely) even thinks to retain them in
the first place.
So free and open-source alternatives have tended to present
potential users with the horns of a neat dilemma. On the one
hand, open-source products by definition offer their users
substantially greater and more granular control. On the other,
that control generally comes at the cost of wrangling the
thing’s behavior, through an interface designed by engineers
for engineers, in precisely the manner all of our efforts toward

ease of use are meant to preclude.
No: people clearly want to get on with the business of their
lives. We should be clear as a first principle that taking
advantage of high-level functionality no more require
understanding the logic of the underlying system than driving
a car requires a comprehensive grounding in the history of
the internal combustion engine. And yet, if we conceive of our
ensemble of resources as an open platform, the potential for
self-education is there for those who would avail themselves
of it.
Historically, the manufacturers of information technology
haven’t been particularly good at framing the things they make
in ways that allowed nonspecialist users to learn from them,
let alone make full use of their power. But there have been
important exceptions: think of the View Source command
that is still offered in almost all Web browsers, that allows
the user to study the HTML responsible for the structure and
appearance of a given Web page, and that taught many an early
Web developer the understandings that would become the tools
of their trade. Some analogous provision for openness in the
design of networked urban resources would be invaluable.
Finally, and perhaps counterintuitively, open platforms are
simply more secure. Opening up access to an application’s
source code furnishes that code to a relatively large number
of developers, subjecting it to the rigorous critical inquiry of
a pool of reviewers orders of magnitude larger than the one
proprietary developers have available to them internally. This
community of peers is relatively disinterested, motivated by
desires other than that of shipping the product on schedule,
and utterly disincentivized to paper over any flaws their inquiry
might turn up. This kind of decentralized effort will highlight
known vulnerabilities in the code, identify points of weakness
that might offer leverage for malicious exploits, even lead
to the development and release of patches, and has been
observed to do all of this more efficiently than proprietary
alternatives.
If for no other reason that the stakes are so high, any
distributed system presenting as large an attack surface as
a networked city truly needs the enhanced security that goes
hand-in-hand with open development.
5. IN PRACTICE
What we’re wrestling with here is a body of amorphous
and slippery, but absolutely central, questions: just how do
everyday urban activities generate data, and how is that data
represented? How, specifically, is such data captured by the
“cloud,” passed between services within it, and then offered
back to individual users? Who is empowered to make use of it?
How questions like these ultimately get answered will make
all the difference between cities that work for the people who
live and dream in them, and ones which afford experiences of
hassle, dismay and danger. But what might all of this look like
in practice?
Here we offer a use case set in the shotengai, or main shopping
street, of the quiet Hiro-o neighborhood of Tokyo. Even at
quarter to nine on an intermittently rainy fall evening, the street
runs lively with activity and noise. A gaggle of awkward-age
schoolgirls laugh and pass around pictures on a mobile phone,
as their well-dressed, harried-looking elders try to thread their
way around or through them.
Cars, the preponderance of them taxis, slowly trundle the
narrow street. Perhaps one out of every six or seven

4. DEFINING PUBLIC OBJECTS
Coming to terms with the fact that a very wide range of
everyday objects and surfaces in our cities will be capable
of gathering and transmitting information — very often with
neither our consent nor even necessarily our awareness —
will not be easy, psychologically or jurisprudentially. It will
require, among other adaptations, a new way of conceiving of
the things we encounter in public space.
What is a “public object”? The outward-facing surfaces of
buildings. Sidewalks. Parking meters, lamp standards, bus
stops and newsstands. Municipal vehicles. Any artifact located
in or bounding upon public rights-of-way. Any discrete object
in the common spatial domain, intended for the use and
enjoyment of the general public. Any discrete object which is
de facto shared by and accessible to the public, regardless of
its ownership or original intention.
Where such objects are capable of gathering, displaying,
sending, receiving, storing or acting upon information,
we believe they ought to operate in an open, transparent,
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seems to be orbiting the block. The street itself is flooded
with fluorescent overspill from the open storefronts of the
businesses lining it, washed by the bright reds, blues and
greens of LED signage. A recorded sales cry warbles from the
chain drugstore at earache volume, distorted to the point of
incomprehensibility.
The sidewalks of Hiro-o are like those of any big city
neighborhood anywhere: overloaded with things one might
want conceivably want to grab ahold of and treat as resources,
whether this is to query the stock level in the soft-drink
vending machine, post something on the community notice
board, or find out if there’s space available in the tiny two-car
parking lot nestled in a sidestreet, a gemlike miniature of its
larger cousins elsewhere.
Everything in the public right-of-way also overflows with
attributes we may wish to quantify or measure, from whether
or not it’s actually raining at this very moment —and if so,
how hard — to the sidewalk’s level of service (or pedestrian
load factor) and the flow of traffic in the street itself. Maybe
we’re interested in the average size of social groups, and in
how long those groups tend to remain coherent. Or from what
neighborhoods people have arrived in Hiro-o, and where they’re
headed to when they depart.
All of these questions, curiosities and desires could be
addressed — addressed decisively, resolved — by the
reconsideration of the objects around us as networked
resources. Some of them, indeed, are already well on their
way: the cigarette vending machine scans the faces of wouldbe buyers in an effort to determine whether they’re old enough
for legal purchase, and it and the newer models among the
other vending machines alongside it bear ports from which a
telltale CAT5 cable emerges, the traffic of bits down its length
attested by the wink of a solitary yellow LED.
Every iPhone and cheap plastic clamshell keitai on the street
is tied to a consumer, a reliable proxy for personal identity and
location via the intercession of IMEI and credit-card or bank
account numbers. If you wanted to find someone in this most
complicated of all urban haystacks, you could certainly do
much worse than to poll the aether for the unique signature
of the device associated with their bank account — that is, if
they haven’t outright told you where they are via Foursquare
or Twitter or one of their burgeoning complement of local
equivalents.
But while all of these things are surely interesting, they lack
one or more of the crucial provisions we’ve been discussing:
the accessible handle, the readiness to be discovered, the
ability to tell the interface you’re seeing through how to parse
and make sense of an object’s capabilities.
Put those together, and what do we have? How might the
transition from “something found in the streetscape” to “selfdescribing resource” play out? Let’s take a closer look at a
single such object: one of the spaces in that two-car lot:

yr. Historic high and low rent. trend. Various parties, for their
own reasons, would find these data sets useful or interesting
or necessary to the elaboration of their own business model…
and note, too, that they are essentially available at no
additional cost once the basic data collection has occurred.
The point isn’t just that a driver has found a parking space in a
few minutes or seconds less than would otherwise have been
the case. That in itself, to say the least, would hardly seem
worth the massive effort it took to get there, even if multiplied
at scale.
The point is the more efficient use of resources, the fewer
wasted trips around the block, the lowered stress, the
higher likelihood that that driver will be a pleasant person
to be around over the next few minutes, the lower risk
of disruption to social commitments and obligations, the
neighbors that won’t be bothered by the churn of circling cars,
the opportunities which might have been missed and will
now be grasped. The point, further, is the occasion for better
knowledge of the city this interaction makes possible, however
granularly; the chance arising in the interplay of these elements
for a nimble third party to present a genuine value proposition
to driver, or lot operator, or both, or someone else entirely; and
the notion that someone studying the data generated by many
events like this one might come up with a new and entirely
better way of doing things.
These things, writ large, are very much worth the effort, or
so we believe. In fact, they constitute reason to be optimistic
about the future of cities, at a time when reasons for optimism
of any sort are growing thin on the ground.
Extend the model, always extend. The public-facing plasma
monitor at the corner (type: display), the bottled-tea vending
machine, the dome-mounted surveillance camera, the
embedded traffic sensors: what would you do if you could have
access to the flows of data coming off these things?
What tools and visualizations and analytical abstractions could
you build on such flows? What businesses?
What new and unexpected social connections might emerge
from their enunciation? What knowledge?
And this is just one neighborhood of Tokyo — not nearly the
most interesting one, either, nor that most richly provisioned
with potentially interactive street objects. Try to imagine what
this percolation of activity looks like citywide, across the
nation, globally: a hundred billion connected things, sending
up flares and soundings, responding to same, waiting for the
moment we pick them up and use them.
Thinking of a city this way introduces a set of very potent
metaphors from informatics that aren’t, in the end, really any
such thing at all: services, utilities, scripts and applications
running on top of the platform for computation that is the
contemporary city.

and inapposite jargon terms to urbanist thought, which is after
all already well provisioned with same. It’s to bring the power
lying behind these concepts to bear on our ability to conceive
of and execute the experiences we think of as urban. And,
eventually, to offer people a high-level language with which to
describe the way they want to configure urban resources and
compose situations.
Even if we’re limited to resources in the public realm, it
suddenly becomes trivial to frame natural-language queries
about the things we encounter in the world. What is the
current number of seats available on the 4.15 ferry to
Larkspur Landing? How does the number of people waiting at
the westbound bus stop on Gray’s Inn Road vary by hour, by
season, by weather? Is there any correlation between arrests
for solicitation and the location of surveillance cameras in
the Raval? What’s the most dangerous street intersection
in Chengdu? How many times during the last month were
gunshots audible from the roof of 4800 Baltimore Avenue?
What are the top ten locations in Bangkok from which
emergency services were called in the last three years?
We can run utilities — what percentage of the chairs in the
Herald Square pedestrian plaza are available right now? Which
running processes are involved in claiming them? — or
write simple scripts: “Notify me when a group of three chairs
becomes available.”
We can use the results of these queries directly and
instrumentally, we can pass them onto other connected
systems for action, or we can feed them into databases,
visualizations, and analytical packages. Each answer turned
up in this way can satisfy idle curiosity — nothing wrong with
that — or further the development of insight, provide crucial
support to a decision or bolster one or another side of a debate.
Each and every single one, moreover, is potentially the granule
around which a community of shared concern can form. Shall
we allocate more resources toward police booths or foot
patrols, site the recycling station here or here, permit or forbid
late-night entertainment in this block? If you think there’s
no possible relationship between the low-level details of
informatic design and the construction of a public that thinks of
itself as such, pay close attention to what happens in the wake
of introducing semantic object models for everyday things,
and the high-level, natural-language queryability they enable.
Among the very first things we’ll all learn from them is how
surprisingly tight the coupling can be.

6. DESIGN FOR NETWORKED CITIES AND CITIZENS
None of this will be without risk, none of this can be had
without some loss. But the truth is that we are already
experiencing certain losses as a result of the introduction of
networked computation into our cities.
In fact, if there’s a way to characterize the current relationship
between networked informatics and metropolitan experience,
it’s that the former tend to cut against the ways we have
historically understood city life and the things we have relied
on cities to do for us. As we shall argue, the ability to trivially
search the space of a city is leaching away at the constitution
of a quality we have always recognized as urban savvy or
savoir faire. The persistent retrievability of personal information
is undermining the city’s capacity to act as a chrysalis for
personal reinvention. Technologies like high-resolution
positioning and algorithmic facial recognition are destroying
any promise of anonymity we thought the metropolis offered.
It is only by consciously and carefully transforming the urban
landscape into a meshwork of open and available resources
that we can redress this imbalance. This transformation
would neither have to be directed from the top down, nor
accomplished all at once. But the greater the number of
resources available, the greater the extent to which they are
described properly and are capable of being used without
further configuration, the better off we’ll all be. We will
collectively stand that much greater a chance of winding up
with networked places that reflect something of our own local
values and traditions, wherever we live and whatever those
values might encompass.
These are not the “smart cities” IBM, Oracle and Cisco want
to deploy — or, more properly, to sell to municipal bodies
the world over. They require neither greenfield sites nor the
patronage of a paternalist government. These are simply the
cities we already live in, and love, endowed with all the new
capabilities and potentials an emerging technology can offer. If
this is to be a century of networked cities, as the consultants
and thinktanks keep telling us it will be, we passionately
believe that any such thing not merely can, but must, be built
on a foundation of respect, empathy and care.
This, anyway, is the effort to which we’ve devoted ourselves at
Urbanscale. We hope you’ll join us.

Given only the proper tools, we believe that people will build
the most incredible ecology of bespoke services on open
resources like these. If you’ve found the blossoming of iPhone
or Android apps impressive, in other words, wait until you
see what people come up with when they can query stadium
parking lots and weather stations and bike racks and reservoir
levels and wait times at the TKTS stand.

The point isn’t, at all, to introduce yet another brace of clumsy

I was recently asked to comment on ‘the street of the future’;
a response for a quango responsible for the built environment
and a government department responsible for transport, roads
and so forth. Which means it’s really the street of the nearfuture. I didn’t have enough time to write something short, so I
dashed off the following, and I’m really posting here as a note
to self, rather than an attempt to deeply discuss the everyday
informational street circa 2008. Still, I hope you find it useful
or engaging.
It’s deliberately grounded in the here-and-now, more or less,
so it will seem rather old hat to some of you. Which in a sense
it is. And in another sense, it isn’t. But either way, this was
a better strategy for the task-in-hand, and in imagining the
scene below, via a kind of narrative, it’s still remarkable to
even sketchily consider how much data is already around us,
and is near-invisible to traditional urban planning perspectives.
And I’d suggest that this data beginning to profoundly affect the
way the street feels. Some quick analysis follows the narrative,
raising a series of questions for governance, legislation
and the public-private partnerships that also constitute the
contemporary street.
THE STREET AS PLATFORM
The way the street feels may soon be defined by what cannot
be seen with the naked eye.
Imagine film of a normal street right now, a relatively busy
crossroads at 9AM taken from a vantage point high above the
street, looking down at an angle as if from a CCTV camera. We
can see several buildings, a dozen cars, and quite a few people,
pavements dotted with street furniture. Freeze the frame, and
scrub the film backwards and forwards a little, observing the
physical activity on the street. But what can’t we see?
We can’t see how the street is immersed in a twitching, pulsing
cloud of data. This is over and above the well-established
electromagnetic radiation, crackles of static, radio waves
conveying radio and television broadcasts in digital and
analogue forms, police voice traffic. This is a new kind of
data, collective and individual, aggregated and discrete, open
and closed, constantly logging impossibly detailed patterns of
behaviour. The behaviour of the street.

The traffic light system itself is capturing and collating data
about traffic and pedestrian flow, based on real-time patterns
surrounding the light, and conveying the state of congestion
in the neighbourhood to the traffic planning authority for that
region, which alters the lights’ behaviour accordingly. (That
same traffic data is subsequently scraped by an information
visualisation system that maps average travel times on to
house price data, overlaid onto a collaboratively produced and
open map of the city.)

There would be a rate attribute, and one for rate type (“Fixed”
or “Dynamic,” the latter reflecting a dynamic pricing market
for parking resources). And the key to this particular resource’s
utility, availability, which would toggle between two states,
“Available” and “Unavailable.” (Perhaps as a grace note, a
designer could provide for two further transition-state attribute
values, like changing lines in the I Ching: “Becoming available”
and “Becoming unavailable.”) Depending on the precise details
of the lot’s business model, there might be an attribute for
estimated time until availability.

In an adjacent newsagent’s, the stock control system updates
as a newspaper is purchased, with data about consumption
emerging from the EFTPOS system used to purchase the paper,
triggering transactions in the customer’s bank account records.
Data emerges from the seven simultaneous phone
conversations (with one call via Skype and six cellular phones)
amongst the group of people waiting at the pedestrian crossing
nearest the newsagent.

These are the basics. With these attributes and the proper
service-discovery settings, this space would show up as an
asset on any suitably-equipped Internet device, from the lot
manager’s iPhone and the in-dash GPS “navi” of the Prius
turning the corner to the Tokyo Metropolitan Traffic Control
Center — even the laptop screen of a Barcelona office worker,
idly imagining what it might be like to live in Japan.
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Such data emerges from the feet of three friends, grimly
jogging past, whose Nike+ shoes track the frequency and
duration of every step, comparing against pre-set targets for
each individual runner. This is cross-referenced with playlist
data emerging from their three iPods. Similar performance data
is being captured in the engine control systems of a stationary
BMW waiting at a traffic light, beaming information back to the
BMW service centre associated with the car’s owner.

As a networked resource, it would of course have a unique
address in IPv6 namespace. It would further be characterized
by an extensible object descriptor, and that description
would include attributes for location, to a very high degree
of precision; type (“parking space”); capacity (“compact car
and below”); and ownership (“private”). This last qualifier
is important because while municipal parking authorities
generally have to turn a space in order to relieve street
congestion, private operators presumably only want to
maximize revenue. They don’t care how long one particular car
occupies the space, as long as it’s paid for.

And then, of course, the add-ons, refinements and derivatives
begin. uptime. percent utilization. charging available? (y/n.)
sheltered? (y/n.) vandalism incidents affecting this space, 1
mo/1 yr/5 yr. theft incidents affecting this space, 1 mo/1 yr/5

THE
STREET AS PLATFORM
Dan Hill, February 2008
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The recent browser histories of the two PCs with internet
access in a coffee shop across the road update sporadically
with use, indicating both individual patterns of websites
accessed and an aggregate pattern of data transfer throughout
the day. At the counter of the coffee shop, a loyalty card is
being swiped, updating records in their customer database.
The flat above the shop is silently broadcasting data about
the occupant’s usage of his Sky+ box, DAB radio with internet
connection, and Xbox Live console. His laptop noisily plays
music, noiselessly accreting data to build a profile of the user’s
taste in music at the web-based service Last FM. This track
has inaccurate or no metadata, which means it is not registered
by Last FM, in turn harming its latent sales prospects.

A police car whistles by, the policewoman in the passenger
seat tapping into a feed of patterns of suspicious activity
around the back of the newsagent on a proprietary police
system accessed via her secured BlackBerry. A kid takes a
picture of the police car blurring past with his digital camera,
which automatically uses a satellite to stamp the image with
location data via the GPS-enabled peripheral plugged into the
camera’s hot-shoe connection.
Across the road, a telecoms engineer secures a wireless device
to the telephone exchange unit on the pavement, which will
intermittently broadcast its state back to base, indicating when
repairs might be necessary.
Walking past, an anxious-looking punter abruptly halts as
the local Ladbrokes triggers a Bluetooth-based MMS to his
phone, having detected him nearby, and offers discounts on a
flutter on the 3.30 at Newmarket (the Ladbrokes is constantly
receiving updates on runners, riders and bets, linked to a
national network aggregating information from local nodes
at racecourses and bookies). The potential punter had earlier
received a tip on said race from his chosen newspaper’s daily
sports bulletin, delivered via his mobile’s newsfeed reader
software. As he wonders whether he could discreetly sidle
into the bookies to place the bet he’d promised himself he
wouldn’t, the street-lamp above his head fades down as its
sensors indicate the level of ambient daylight on the street is
now quite sufficient, switching into a mode where the solar
panel above collects energy for the evening and delivers any
potential excess back into the grid, briefly triggering a message
indicating this change of state back to the public-private
partnership that runs the lighting services in this borough,
in turn commencing a transaction to price up the surplus
electricity delivered to the grid.

“The way the street feels
may soon be defined by
what cannot be seen with
the naked eye.”
The same increase in daylight causes a minor adjustment in
four of the seven CCTV cameras dotted along the street, as they
re-calibrate their exposure levels accordingly, the digital video
accruing on the array of remote disk drives at a faraway control
centre is rendered slightly differently in response.
In an apartment over the bookies, the occupant switches on her
kettle, causing the display on her Wattson device that monitors
real-time electricity usage in the flat to jump upwards by a
hundred watts, whilst triggering a corresponding jump in the
sparklines displaying usage on the Holmes software that tracks
that data over time, and which compares her consumption to
four of her friend’s houses in the same neighbourhood.
Three kids are playing an online game on their mobile phones,
in which the physical street pattern around them is overlaid
with renderings of the 19th century city. They scuttle down an
alleyway behind a furniture showroom as the virtual presence
of another player, actually situated in a town forty miles away
and reincarnated as a Sherlock Holmes-ian detective, indicated
on their map by an icon of a deerstalker and gently puffing
pipe, stalks past the overlaid imagined space. The three play
a trio of master criminals, intent on unleashing a poisonous
miasma upon the unsuspecting and unreal caricatures
generated by the game.
Approaching the furniture showroom’s delivery bay to the rear,
the driver of an articulated lorry grinds down through his gears
in frustration as he realises the road over the lights narrows to
a point through which his cab will not fit, information not made
clear by the satnav system propped on his dashboard. The RFID
chips embedded into the packaging of the seven armchairs
in his trailer register briefly on the showroom’s stock control
system, noting the delivery time and identity of the driver. When
formally checked in later by the showroom’s assistant with a
barcode-scanner, the damage to one of the chairs is noted and
sent back to base, automatically triggering the addition of a
replacement armchair to the next lorry out to this town, while
recalculating stock levels. In the shoe-shop next door, a similar
hand-held scanner, unknowingly damaged in a minor act of
tomfoolery a day earlier, fails to register the barcode on a box
of sneakers, resulting in a lost sale as the assistant is unable
to process the transaction without said barcode. The would-be
customer walks out in disgust, texting his wife in order to vent
his furious frustration on someone. She sends a placating if

deliberately patronising message back within a few seconds,
which causes him to smile and respond with an ‘x’ two
seconds after that. In doing so, his allocation of SMSs for the
month tips over to the next tier in his payment plan, triggering a
flag in an database somewhere in Slough.
Deciding to spend his money - that he unwittingly has less
of than he did a few moments ago - on a book instead, he
steps into the only local bookstore on the street, using the
now more expensive data plan of his mobile phone service to
retrieve aggregated reviews for the latest Andy McNab, which
he half-reads whilst perusing the back cover of the book.
Unfortunately the corresponding prices offered up by the review
system are in US dollars, as the service is not localised and
thus he can’t compare prices. This is fortunate for the shop,
however, and so during the resulting purchase of the book, the
store’s stock control system automatically orders a fresh batch
of the now best-seller whilst the on-counter top 10 displays
McNab’s seemingly inexorable rise up the charts on a battered
old LCD monitor. Round the corner, the number of copies of
the McNab book in the municipal library remains exactly the
same. Instead, the large external LED display hoisted over the
door at huge expense conveys the volume of ISBNs of books
being swiped by librarians inside the building, in real-time.
Part of an installation by students at the local art college, the
most popular genres of books taken out, inferred from the
aggregate of ISBNs and cross-referenced with Amazon, are
displayed every five minutes via a collage of randomly-selected
movie clips from YouTube that match broadly that same genre
and keywords (filtered for decency and sensitivity by bespoke
software which is itself receiving updates, detailing what
is considered obscene at this point). Currently, a 2-second
sequence of a close-up of David Niven’s nose and moustache
from The Bridge Over The River Kwai morphs into the bulging
right arm of Sylvester Stallone in Rambo, cradling a stolen
Soviet rocket launcher. The patterns of clip consumption at
YouTube twitch accordingly.
Looking up at the display in fascination and bewilderment, an
elderly lady stumbles over a pothole in the pavement. Helped
back to her feet by a younger man, she decides to complain
to the council about the pothole. The man suggests he can do
that right now, from his iPod Touch and using the library’s open
public wifi, by registering the presence of a pothole at this
point on the local problems database, Fix My Street. The old
woman stares at him quizzically as it takes him fifty seconds to
close the website he had been looking it on his mobile (Google
Maps directions for “hairdressers near SW4”, a phrase he’ll
shortly have to type in again, having neglected to bookmark it)
and access fixmystreet.com. He spends the next few minutes
indicating the presence of a pothole outside the library on Fix
My Street (unaware of the postcode, he has to select one from
a few possible matches on street name), before he moves on,
satisfied with his civic good deed for the day. The elderly lady
had long since shuffled off, muttering to herself. Although Fix
My Street smartly forwards on all issues to the corresponding
council, a beleaguered under-trained temp in the also
underfunded ‘pavements team’ is unaware of fixmystreet.com
and unable to cope with the levels of complaint, and so the
pothole claims five more victims over the next two weeks until
someone rings up about it.
The LED display board can also sniff what is being accessed
via the library’s public wifi network, and displays fragments
of the corresponding text and imagery. It switches briefly
over to this mode, in order to denote that Fix My Street was
being accessed, and displays some details of the transactions
detailing the pothole issue. Before flicking back to the YouTube
x ISBN installation, the display then conveys some information
from the local council about a forthcoming street upgrade,
blissfully unaware of the possible connection to be made
between that and the pothole. Unfortunately, at that point, the
pale sunlight hits the screen at such an angle that it cannot
be read by two hurrying passers-by anyway. The display then
dissolves into a slow pan across Keira Knightly’s delicately
arched eyebrow from Pirates of the Caribbean.
In the swinging briefcase of one of the passers-by, an Amazon
Kindle e-book reader briefly connects to the public library having previously visited the library, the owner had registered
the public wifi in her settings. It commences a rapid-fire series
of handshakes with Amazon’s systems, swapping personal
details back and forth with user profile information, and thus
beginning to download a new book by Ian McEwan to the
device. Despite the wealth of metadata in this rich stream
of data, the Kindle’s closed system means that the library’s
databases, and LED display installation, cannot possibly be
made aware of this literary transaction being conducted using
its infrastructure. Either way, with seven seconds the Kindle
user is out of range and the download automatically fizzles out,
settling back to wait for the scent of open wireless.
Behind the library, a small 19th century cottage that’s been on

the market for a year now is being re-valued by estate agents.
This new figure, a few thousand pounds less than the previous,
is entered automatically via the estate agent’s PDA and ripples
through their internal databases and then external facing
systems. It doesn’t trigger any change in three other proprietary
databases listing average house prices in the neighbourhood
until three weeks later. This house price change subtly affects
the average for the area, which is later recombined into the
aforementioned map that compares with commuter times for
the borough.
An employee of the local water company knocks on a door up
the street, calling in order to take a reading from the house’s
meter. She uses a bespoke application on her mobile phone,
which should indicate the location of the meter on the property.
In this case, it doesn’t, so she has to ask.
Five TomTom satnav systems in five of the twelve cars on
the street suddenly crash for reasons unknown, causing an
instantaneous reboot and login sequence over the course of
twenty seconds. One driver notices. The four other drivers are
slightly distracted by the glow of a giant TV screen, installed
and operated by the council but paid for through corporate
sponsorship, which glowers over the end of a pedestrianisedshopping mall at the end of the street over the lights. It’s
broadcasting the Australian Open tennis, which is being played
live in Melbourne. A homeless person is sleeping underneath
the screen, soaking up some of its transmitted warmth. An
on-street information kiosk stands beside the screen, offering
a scrollable map of the local area and directory of local
businesses. It’s little-used, as the directory of businesses was
always incomplete and intermittently updated, its data now
rusty and eroded by time. Plus maps are available on most
people’s mobile phones. Still, the printer installed in its base
occasionally emits a money-off coupon for some of the local
businesses.
Under the pavement on one side of the street, a buried
sensor records the fact that some fibre-optic cables are now
transmitting data with 10% less effectiveness than when they
were installed. A rat ascends from an accidentally uncovered
grille under the library’s down-pipe nearby, its whiskers
containing trace elements of plastic cladding. A blogger posts
an entry on her weblog regarding some new graffiti on the
library’s rear, uploading the image via her mobile phone, thanks
to her blog platform’s relationship with Flickr, a popular photo
sharing site. She adds a cursory description of the stencilled
representation of the Mayor’s face superimposed onto a £50
note instead of the Queen’s. Shortly afterwards, she receives
an SMS from the service Twitter, indicating that two of her
friends are heading for a café up the street, and she decides
to intercept them to discuss her find, sending back the URL
of her post and the time of her imminent arrival. Her phone’s
Google Maps application triangulates her position to within a
few hundred metres using the mobile cell that encompasses
the street, conveying a quicker route to the café. Unfortunately,
none of their systems convey that the café is newly closed for
redecoration.
Working from home in his small house backing onto the old
cottage, a lawyer files his case notes via the passwordprotected intranet his company operates, his wifi network
encrypted to prevent leakage of such confidential data. He
then closes his network connection, switching instead to his
neighbour’s wifi network - which has been left purposefully
open in the interests of creating a cohesive civic layer of
wireless coverage on their street - in order to watch the
watch the highlights of his football team’s two-nil victory the
night before. In this way, his own remarkably cheap wireless
network data plan never goes beyond its monthly cap. This
parasitic wireless activity is only curtailed months later, when
the previously benevolent neighbour uses some free sniffer
software she downloaded to detect the presence of the wifi
router that’s responsible for the majority of the data usage in
the street.
A local off-license has an old monitor in the window that cycles
through a series of crude screen-grabs of faces of shoplifters
of local stores, derived from the various CCTV systems owned
by a local association of shopkeepers. Unfortunately, the face
of the purchaser of the Andy McNab book is mistakenly added
to the system three weeks later.
(Coincidentally, in a meeting being conducted several miles
away, a project team working on council tax systems briefly
considers whether a system of localised screens displaying
which houses in the street had not paid their council tax yet,
updated wirelessly, would be ethically sound.)
Waiting at the lights, someone pays their council tax by mobile
phone, triggering an internet-based bank transfer via SMS.
Across the road, a car belong to a city-wide car-sharing
network patiently waits to be activated by a swipe of a
member’s RFID card. It transmits its location and status
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back to the car-sharing network’s database every few minutes.
Also in a prime position by the lights, a café is briefly office
to two businesspeople having an informal meeting. Although
the café’s wireless network is closed, their usage charges
are paid for by the company they work for, and they barely
notice the cost. The company credit card details are retrieved
automatically over a secure transaction. Though it has poorer
muffins, the café opens 90 minutes earlier than the library.
A series of small high-resolution displays, hanging under each
traffic light and angled towards stationary drivers, alternately
communicates the number of accidents that have occurred
around these lights in the last year, and then the current speed
limit, which can be calibrated to an optimum level for the
current traffic conditions in the borough. The traffic lights also
house the city’s congestion charging system’s cameras, logging
the number-plates of cars passing through its network of
inner-city streets.
A wireless sensor network, carefully and discreetly embedded
in the trunks of trees lining one side of the street, silently
monitors the overall health of the limes and planes, collating
data and waiting patiently for the council’s tree surgeon to
inspect the arboreal vital signs. At the end of the line of trees,
a new bench has been installed on the street. At either side
of the bench, there are two standard electrical power-points
freely available for citizens to recharge their phone or laptop.
A small LED winks to indicate this, alongside a standardised
explanatory icon drawn up by the department also responsible
for the highways’ signage systems. The power running to the
bench is carried via flexible cables that can twist and stretch
around the growing roots of the nearest trees. The bench also
carries a WIMAX transmitter as part of a research project led by
the local university. As such, this bench appears as a key node
on several GIS.
A cab drives through the traffic lights as they switch to green
and it quickly signals to turn left, looking to nose back on itself
as the presence of a fare is indicated at a nearby hairdressers,
via the in-taxi control system. A faraway voice crackles over
the intercom a few seconds later attempting to verify that
the driver is en-route. The driver clarifies she is en-route but
that she’ll take a few minutes more than usual as her satnav
system indicates high traffic levels across the three normal
routes taken.

At another building on the street, a new four-storey
commercial office block inhabited by five different companies,
the building information modelling systems, left running
after construction, convey real-time performance data on the
building’s heating, plumbing, lighting and electrical systems
back to the facilities management database operated by the
company responsible for running and servicing the building.
It also triggers entries in the database of both the architect
and engineering firms who designed and built the office block,
and are running post-occupancy evaluations on the building
in order to learn from its performance once inhabited. In turn,
and using this feed, the city council’s monitoring systems note
the aggregated energy usage for the commercial buildings on
the street, constantly shuffling its league table of energyefficient neighbourhoods. The current score for the street,
neighbourhood and city is displayed outside the nearby library,
on a trio of vertical axis wind turbines with LEDs embedded in
their blades.
A prototype of a similar monitoring system, but embedded in
the bus-stop opposite the library, records the performance of
the lights, travel information displays, large plasma-screen
advertising display, and the chilled-beam cooling system
newly installed for comfort. The travel information displays
themselves receive updates in real-time via a slice of radio
spectrum allocated to such data, indicating the proximity of
the next five buses. This same system also conveys the latest
information on the whereabouts of the no. 73 in particular,
in the form of an SMS to a prospective passenger who has
selected this as her ‘favourite bus’ via the transport company’s
website. Around the corner, she breaks into a trot accordingly.
The plasma display is currently running an advert for the local
radio station’s breakfast show (displaying a live stream of
SMS messages sent to the show, filtered for obscenity and
likelihood of libel). As the slightly out-of-breath imminent
passenger arrives within range of its Bluetooth-based
transceiver, it cross-fades to a display from the city’s premiere
modern art gallery, with whom she has registered her mobile
phone as a preferred mode of communication and whose
systems are quickly cross-referenced for her attendance
record for the last few years, and thus it informs her of a new
exhibition about to start. This she doesn’t notice at all, but
one person in the loosely-defined queue around the bus stop
does, and scribbles the details on his hand. Four seconds

later, the display recognises another mobile phone with an
open Bluetooth connection and an active account within
the agglomeration of companies that have registered their
databases with this advertising service, and shifts its display
accordingly. The call-and-response between the queue and the
screen continues until the bus finally pulls in and the screen’s
transient audience dissipates. It settles back to a carousel of
generic advertising messages and local information tailored to
that street and its surrounds.
As the bus departs, the new passengers on-board swipe their
RFID-based integrated transport system ID cards, updating
mass transit databases with every possible aspect that can
be gleaned from this simple activity (time of day, location,
frequency of use, favourite entry points etc.) The now-empty
seat in the bus-stop registers that it is indeed now empty
using simple sensors, and wirelessly logs this fact with a
database monitoring the usage and state of street furniture
in the neighbourhood. Powered by solar panels on top of the
bus-stop, it creates a pulsing ambient glow.

“Given the time from lab
to street, this represents
the research thinking of
over a decade ago.”
Across the road, another billboard displays the number of
reported burglaries and bag-snatches in the neighbourhood
in the last three months, live data direct from the police force
systems. This causes several passers-by to feel a touch more
anxious than they did a moment ago. Had they walked past
a moment before, the billboard would have been displaying
information on a forthcoming community sports day at the
local park. One of the passers-by would have recognised
their son in the video of last year’s winners, running in slow
motion under the crisp typography. A moment before and the
passers-by would have been subjected to a tortuous promo for

a Portuguese avant-garde play currently running at the local
theatre, within which a QR code displayed in the top-right hand
corner could’ve been read with a mobile phone’s IR reader,
delivering the website for the theatre to the phone’s browser.

mesh networks the right way to go?
As the location and timing of work and leisure becomes ever
more entwined and slippery, how should the infrastructure
and shape of the street respond to this? How to deal with
legacy issues, like the defunct kiosk mentioned earlier, given
the rate of change in technology and cultural understanding of
technology? Are leasing or ownership models appropriate for
the hardware and for the software?

Of the two bars, two pubs and three cafés on the street, only
one has recently checked that the location and description
data overlaid on Google Maps is present and correct, and thus
is fortunate to receive the custom of two hungry Hungarian
tourists for a full English breakfast with all the trimmings.
Twenty metres below the ground, a tube train scurries under
the crossroads, outrunning its halo of data that details its
location and speed from the engine control systems, while
CCTV conveys images of the carriage directly underneath. The
carriage contains forty-four mobile phones seeking a signal,
some with Bluetooth headphone sets; ten BlackBerries and four
other PDAs likewise; thirteen mp3 players of varying brands,
a couple also with Bluetooth headphones; seven sleeping
laptops. Directly overhead, ten thousand metres up, the distant
roar of a commercial airliner’s Rolls-Royce engines, beaming
their performance data back to engineers via satellite in realtime …
AND PRESS PLAY ...
This somewhat banal sketch of an average high street is very
deliberately based on the here and now; none of the technology
lurking in the background behind this passage is R&D. Most
of it is in use in our streets, one way or another, and the
technology that isn’t could be deployed tomorrow. As such,
given the time from lab to street, it represents the research
thinking of over a decade ago.
This doesn’t even go near concepts like Bruce Sterling’s
spimes, or The Living’s Living City, or Christian Nold’s
biomapping, in which objects, people and buildings constantly,
silently and invisibly communicate with each other, shaping
each others’ behaviour and representation.
And arguably, this still underestimates significantly the size,
shape and intensity of the data cloud immersing the street - it’s
the tip of the iceberg. Moreover, in centring on a snapshot,
it doesn’t convey the ebb and flow of systems and data over
time. It’s not even particularly contrived - there are no

PHOTO: Clarion Julie Wells

sketches of, say:
‘an urban planning student measures the varying wifi signals
up and down the street for her research into the informational
city’ or, ‘three documentary filmmakers deployed by the council
film slow-motion sequences of pedestrians’ feet crossing
the road, later digitised as part of a multimedia portrait of
the neighbourhood’ or, ‘a dysfunctional teenager hacks into
the bookie’s systems, after a morning of being ignored by
his parents, and proceeds to swipe the credit card details of
the four old men inside, later publishing them on the internet
after placing a frivolous selection of bids at eBay in one of the
old men’s names’ or, ‘a writer denotes the ghostly presence
of a 12th century market using psychogeographical markup
language’ or, ‘for fun, a bored intern at an urban planning
consultancy drives simulated herds of cattle through a digital
model of the crossroads designed for predicting the patterns of
behaviour in crowds during a terrorist attack’ and so on.
Instead, this is all everyday technology - embedded in, propped
up against, or moving through the street, carried by people
and vehicles, and installed by private companies and public
bodies. Each element of data causes waves of responses
in other connected databases, sometimes interacting with
each other physically through proximity, other times through
semantic connections across complex databases, sometimes in
real-time, sometimes causing ripples months later. Some data
is proprietary, enclosed and privately managed, some is open,
collaborative and public.
Yet how much of this activity is obviously perceptible on
our streets when viewed through conventional means? The
snapshot above, without the explanatory narrative of the
systems being touched by these activities, would just like
a freeze-frame of a few people and vehicles set against a
backdrop of buildings. A photograph or drawing would show
only a handful of people, a few vehicles and some buildings.
Traditional urban planning might note patterns of flocking or
grouping, when tracking the flow of people through a space,
yet would they make a causal observation based on the
presence of the open wifi that created a ‘flock’?
Forty years ago, the British architects Archigram suggested
that “When it’s raining on Oxford Street, the buildings are
no more important than the rain”. The group’s David Greene
subsequently asked “So why draw the buildings and not the
rain?”. Why indeed? The sketch above tries to describe data
rather than rain, but they’re similarly ephemeral. The work
of Archigram, and others, may provide some useful prompts
for thinking about this softer infrastructure - when critiqued
- though Greene himself has noted that the importance of
apparently permanent buildings has persisted, even for “the
electronic nomads of the global financial systems”. So the
more relevant question is how do the buildings and the rain of
data interrelate?

PHOTO: Timo Arnall
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Informational systems are beginning to profoundly change the
way our streets work, the way they are used, and the way they
feel. This in itself presents a major challenge for the existing
practice and vocabulary of planning. How much of this life of
the street, this rapidly increasing torrent of human activity,
is registered as a field of enquiry or activity in most planning
activity? Imagine this street scene over the next few years of
deployment of a more ubiquitous and pervasive computing, and
the challenge to identify, understand, denote and plan for this
environment is even more pressing. Considering the non-visual
senses might be a better analogy when it comes to perceiving
the way data affects i.e. looking at the way the street sounds,
feels or smells.

References here would include Finnish architect Juhani
Pallasmaa’s book The Eyes of the Skin, and the collection
Sense and the City edited by Mirko Zardini (particularly
geographer Stephen Flusty’s work on new descriptions of
spaces, such as ‘stealthy spaces - that cannot be found’,
slippery spaces - spaces that cannot be reached‘, ‘prickly
spaces - that cannot be comfortably occupied’, ‘jittery spaces that cannot be utilised unobserved’, and so on). The somewhat
esoteric world of psychogeography - the layered informational
and psychological history and geography that conveys a sense
of place - might be another reference point. Sound could be a
particularly useful analogy, as data has similar characteristics,
and is at least partly understood and considered by existing
policy, even if it generally focuses on noise abatement, rather
than the potential of encouraging what some research is calling
‘positive soundscapes’.
So the patterns of data in the streets, the systems that enable
and carry them, the quality of those connections, their various
levels of openness or privacy, will all affect the way the street
feels rather more than street furniture or road signs. Holes in
data, public and private, may become more relevant than the
pothole in the pavement - until you trip over it, at least. (This
latter point isn’t frivolous - for we should be aware of the
limits of information services, until made physical. Either from
a phenomenological point-of-view, or from the view that just
says these systems tend to be transient, it’s important to keep
a sense of perspective.)
The sketch above deliberately traverses quite a few modes of
activity - from private to public; individual to civic; commercial
to recreational; residential to vocational. And in all instances
systems are in flux, in development, or require implementing,
testing and shaping. In many of these instances there are
decisions to be made about openness, responsibility, privacy,
security, interaction, experience.
Some of these will be directly under the aegis of government,
some through public-private partnerships, some though
architects of the built environment, some through architects
of this informational environment, some through commercial
enterprises, some through NGOs, some through municipal
institutions, some through education, some through individuals
or community groups, and so on.
There are decisions to be made about raw infrastructure - the
equivalent of transport networks and power supply. Should
the street be enabled by fibre optic, copper wire, WIMAX,
3G, 802.11x wifi, and so on. How close does that run to the
curb? Who will install and operate? How smart should street
furniture be? How should it convey itself to the world? Should
it expose its seams, to aid understanding and engagement,
or withdraw silently into the woodwork, reducing clutter and
complexity? What would happen to the flow on the street if the
street furniture attracted clusters of people within its halo of
connectivity?
Without this infrastructure, the street only half-exists,
becoming a residual dead-zone in the city. And yet should
areas on the street deliberately be dead-zones, shielded from
connectivity in order to provide respite, reflection, quietude?
How is that to be managed and conveyed?
Car engines may be limiting their speed themselves, via GPS should traffic control systems have some say in their real-time
calibration too, to ensure optimum speed levels for the city? As
control and monitoring systems become pervasive, how should
the relationship between private and public infrastructure,
behaviour and legislation respond? In terms of public transport,
car-sharing schemes and real-time congestion pricing, are

Who is responsible for the representation of the street
on the various informational systems underpinning the
above sketch? Or, conversely, the representation of those
informational systems on the physical street? Who looks
after the digital equivalents of ‘Blue Plaque’ heritage signs, in
which the layered history of the street can be explored - do
they need a form of planning permission? What is the power
consumption of this street? As Buckminster Fuller might
have said, “how much does this street weigh?” The displaced
energy consumption of the street, distributed on to servers
and power sources all over the world, could be immense.
Conversely, much of the connectivity may rely on a handful
of key undersea cables providing high-speed bandwidth to
the city. These will occasionally convey a sense of fragility in
the network, perceived but not comprehended by users. As
the scenario is largely here and now, it appears unaffected by
the issues of ‘peak oil’ and the different kind of supply that
renewable energy sources might entail. Any future scenario
planning needs to consider that aspect in particular rather more
carefully.
In each case, who is best qualified to deliver all this?
The complex interplay of these fibres will help define the sense
of the street, and planners first of all need to identify this rich,
sometimes slippery network, before going on to decide where it
can be shaped and where it should be shaped.
Note: It’s also worth bearing in mind that complex software
models can convey some of this data fairly exactly, yet still not
tell us about the cultural memory of the street. This system is
in turn a part of other, more complex systems of behaviour and
representation.
There are two caricatured possible futures that can be deployed
to flush out a few more issues.
1. LOCKED DOWN STREET
The depiction of the highly-privatised data environments which
constantly reach out to potential consumers is familiar from
numerous hackneyed science fiction plot-lines. For example,
the now infamous and faintly ludicrous scene in Minority Report
where the protagonist is assailed by highly targeted ads as he
walks through a shopping street.
Systems that are focused around a user’s private data, then
played back to them with little or no chance of opt-out, are
likely to emerge nonetheless. This we can infer from current
web-based systems. Spam filling an in-box is debilitating
enough without the physical urban environment adding to
the problem. Social software systems rarely let you cleanly
unsubscribe. Thus the call for secure privatised systems for
advertising display, as in the bus stop sketch above, will be
strongly made by companies claiming to prevent irrelevant or
misleading messages polluting the physical environment.
Equally, many of the scenarios above indicate highly personal
data - browser usage patterns, credit card details, traffic
control systems and so on. So it’s clear that the street will
be a platform for highly secure data transfer and proprietary
systems. Personal data security will be an increasing focus
for individuals and service providers, as the often haphazard
approach to personal data will not be allowed to continue,
through regulation and compliance (cf. the UK government’s
recent mishandling of social security records). Equally, systems
with potential to reduce public safety if misused - the traffic
light controls above, for example - will need to be carefully
regulated and deployed as highly secure systems.
The intriguing area, however, is around systems in which
personal data is used more openly. Where patterns of behaviour
are played back to people, as per current social software
systems like Facebook, Last FM, Flickr, Twitter etc. Judging by
uptake of this social software over the last few years, it seems
the average user cares little for privacy of much personal data.
Look at Facebook et al, and you’ll see an awful lot of personal
data given away. Users can play fast and loose with the
veracity of this data, but one can assume that a fair proportion
is accurate. However systems can overstep the mark. Witness
the response when Facebook did try to deploy a highly targeted
advertising model based around personal data and that of
users’ friends; the resulting furore meant that Facebook had to
withdraw the functionality, at least temporarily and at least in

that form. With commercial proprietary systems based around
social data, a desperate reliance on the users’ goodwill and
ongoing patronage can mean a self-moderating system to
some degree. If a proprietary system is perceived as using data
inappropriately, when re-using it on its users, it’s likely to be
subject to resistance.
So the general movement within social software systems which we might be able to take as canaries in the coal mine
for wider patterns to some extent (though it might be very
different when physical) - is towards an openness in terms of
recombining data. An optimistic viewpoint perhaps. (And one
solely derived from observing that social software written
under a largely Californian ideology, whose mileage may vary
massively in different urban cultures).
Equally, closed systems will rarely be able to take advantage
of the aggregated patterns of data that could emerge
from a neighbourhood. For instance, a concept like the
Personal Well-Tempered Environment relies on the various
sensors and meters implanted in energy-monitoring devices
being able to communicate with one another over open
standards, irrespective of who constructed, distributed
or runs the system. Proprietary systems, while ideally
suited to high-security purposefully-closed networks, are
intrinsically unlikely to enable a form of creative aggregation
and connection unintended by the owners and makers.
If BMW’s ConnectedDrive system was open and shared
by other manufacturers, imagine how useful elements
of that automobile engine data might be to transport and
environmental planners too?
So as the street begins to produce data on a vast scale, locking
all of it down seems both impossible and counter-productive,
as a suspicion of using such data inappropriately, well-founded
or not, will lead to resistance.
Moreover, the locked down street, based around centralised
proprietary systems, can be surmised to struggle with
localisation. (See the ‘price finder in US dollars’ example
above.) Intrinsic local detail will tend to require collaborative
updates from local users themselves. Broader platforms that
draw on such openly produced collaborative efforts (cf. Google)
may well continue to be popular - note how Google Maps
conveys the street - but is dependent on the kindness, and
quality, of strangers.
Crucially, better GIS data (across multiple independent
systems) will become fundamental to the way the street
is articulated. Omissions in data already lead to issues for
British streets - note how some articulated lorry drivers end
up careering through small country towns, their GPS systems
had leading them there to avoid traffic, only to discover that
the roads are too small for their trucks. A street that does
not accurately convey its state to such systems is in danger
of being ignored or inadvertently misused. An open approach
to descriptive data can enable a far richer local dataset to
emerge, more accurately conveying the sense of what the
street is. It may also be patchy, however.
Given the commercial environment most of this technology
is developed in, it’s likely that multiple, fragmented and
disconnected systems will embed themselves in the
increasingly responsive and interactive façades and fabric of
the near-future street. This may mean familiar issues, but now
manifest in the built environment:
»» Frustration of data locked in one system that can’t be
transferred to another;
»» Systems unaware of other systems, and thus do not
enable useful connections to be made (physical or digital);
»» Poorly-designed systems which inadvertently convey too
much personal information;
»» Tracking of patterns of behaviour that are not made
evident to the user;
»» Systems that convey information poorly;
»» Amongst others. This commercial development is a given,
and often not related to those whose job it is to shape
streets.
Yet traffic systems, signage and display systems, mass transit
systems, municipal buildings, street furniture, landscaping,
the quality and typology of infrastructure laid down,
public databases and information systems, acquisition and
communication of community information, and encouragement
of commercial activities through levies, grants and publicprivate partnerships are all examples of wider civic concerns
for those who do have to shape streets. Planners and architects
have to decide, and soon, whether they want to have a say in
this scenario. By their actions in terms of infrastructure,
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THE BATTLE FOR THE SOUL OF
THE
SMART CITY
Greg Lindsay, December, 2010
fastcompany.com/1710342/

Who will own the brains of smart cities - citizens or
corporations? At stake is an impending massive trove of data,
not to mention issues of privacy, services, and inclusion. The
battle may be fought in the streets between bands of Jane
Jacobs-inspired hacktivists pushing for self-serve governance
and a latter-day Robert Moses carving out monopolies for IBM
or Cisco instead of the Triborough Bridge Authority. Without a
delicate balance between the scale of big companies and the
DIY spirit of “gov 2.0” champions, the urban poor could be the
biggest losers. Achieving that balance falls to smarter cities’
mayors, who must keep the tech heavyweights in check and
“frame an agenda of openness, transparency and inclusivness.”
Those are some of the conclusions of “The Future of Cities,
Information, and Inclusion,” a 10-year forecast commissioned
by the Rockefeller Foundation and published this morning
by the Institute for the Future. “Without this catalyst for
cooperation,” the authors conclude, “we may repeat the
devastating urban conflicts of the 20th century that pitted
central planners like Robert Moses against community
activists like Jane Jacobs.” Befitting the Foundation’s focus
on the world’s poorest and what it calls “smart globalization,”
the report’s emphasis is on smartening up cities in the
developing world--cities that lack both data about their
swelling populations and the tools needed to make sense of
it. The roster of expert contributors comprises a who’s who
of ubiquitous computing and gov 2.0 types, including MIT
Senseable City Lab director Carlo Ratti, Everyware author Adam
Greenfield, the Santa Fe Institute’s Nathan Eagle, Intel Labs
Director Genevieve Bell, Microsoft Research’s Jonathan Donner,
and San Francisco CIO Chris Vein.

PHOTO: Nurri Kim
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schemes and thought leadership, how will they shape the
street? It might well mean a new multidisciplinary and holistic
approach to the street. As Reyner Banham said, when you’re
running with technology, you’re in fast company - and you may
have to “discard the professional garments by which you are
recognised”.
2. OPEN SOURCE STREET
Many of the examples in the sketch above have been left
deliberately ambiguous as to their openness. The various
information modelling systems - the building information
modelling system; those conveying the state of local services;
those broadcasting the presence of a bus - could be built with
openness in mind. Why do this? In order to enable maximum
coverage and to stimulate engagement and innovation, with
occasional possibility for unintended creative use. And often,
it’s public data and therefore part of a civic relationship.
Just as good street planning might leave a space open to
possibility, and not over-prescribe its program, so informational
systems can leave themselves open to possibility. The powerful
notion of an API (Application Programming Interface) means
that a database can be machine-readable (by code in other
systems) and that data can be used elsewhere. APIs can have
various qualities - be read-only or read-write, open or closed,
and so on.
The library LED installation above might be rather more
creatively and usefully imagined as a read-write system. For
instance, so that others could insert local information - say,
a database of the nearest school’s football team scores into the stream of information. The bus information system
could have a read-only API to enable others to build new
visualisations of when buses are due, perhaps deployed even in
sculptures or using sound, or enable users of more obscure or
outdated mobile devices to have representations of the service
programmed for their handsets (which is unlikely to happen
with commercial development). The API on those Rolls-Royce
engines 30000 feet up should be particularly closed, however.
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Interestingly, the equivalent of road signage - say, digital
displays of civic information - might be best served not
through an open platform. As traffic signs and markings in
the UK comply with the Traffic Signs Regulations and General
Directions 2002 (TSRGD), it raises the fundamental question of
whether a digital equivalent for civic/public data needs to exist.
The flexibility of representation in the digital realm - known
on the web as separating content from presentation - means
that numerous possibilities exist for displaying data. But should
public/civic data have its own hallmark of quality, and undergo
the kind of stringent analysis and compliance that physical
signage has? A Kinneir and Calvert design for displaying public
data? Or should the flexibility of the medium enable data to
float freely across numerous platforms and modes, enabling
different presentation across in-car head-up displays, mobile
phone screens, physical displays as per the wind turbines
above, façades on municipal buildings and so on. Could we do
both?
In a sense, the entire street itself can now be thought of as
having an API, conveying its overall behaviour to the world,
each aspect of it increasingly beginning to generate and
recombine data.
From a governance perspective, all this real-time data should
be invaluable to those whose job it is to maintain and develop
the street - forming a kind of post-occupancy evaluation for
the entire neighbourhood - but if the same data were made
open, accessible and approachable (anonymised appropriately)
the community that uses the street could end up feeling far
more engaged in their environment. The patterns of use in their
data become as self-evident as that shortcut worn through the
grass in front of the library.
If they can add further detail to this environment, using the
street as a platform, all the better.
For instance, simply triangulating location via mobile cell
(as per Google Maps Mobile) is currently not accurate to the
building level but can often infer the street with some accuracy.
With this simple application, wayfinding is enhanced instantly
- this is the street you’re on, at the touch of a button. The

street then has an opportunity to announce itself to the user,
via business listings, historical information etc., all capable
of being listed via Google Maps layers (or equivalent). Here is
an example of an open system i.e. data is not moderated or
prevented, but it is enabled by a third party. (Ownership is a
complex issue here. The street’s data is contributed by various
parties, but what does Google own?) Aspects of the street
not perceptible in such information systems - like the other
cafés the hungry Hungarians didn’t know about - may become
invisible, in a sense. Does the library exist on this street? Does
the smart bench? Should their digital representation relate to
their physical wayfinding elements?

“Discard the professional
garments by which you
are recognised.”
So there are a huge variety of possible approaches here, as
finely grained and multi-dimensional as there are approaches
to planning the built fabric of the street.
In terms of built fabric, the physicality of these informational
systems becomes important too. In the locked down street,
systems may record behavioural data invisibly. As with
Facebook, this sense of being invisibly watched is likely to
raise suspicion. If the sensors are made visible, and if the
results are made visible, with feedback mechanisms, that’s a
different story, at least partly.
For instance, meters and sensors can often be deployed on the
street with little information about their purpose. From now on,
it may well be important to make the invisible visible here too,
to communicate its function and purpose.

Together, they highlight five “technologies that matter” for
cities in 2020: mobile broadband; smart personal devices,
whether they’re dirt-cheap phones or tablets; governmentsponsored cloud computing (modeled on the U.K.’s national
“G-cloud” initiative); open-source public databases to promote
grassroots innovation, and “public interfaces.” Instead of
Internet cafés, imagine an outdoor LED screen and hacked
Kinect box allowing literally anyone to access the Net using
only gestures. The report’s centerpiece is a map depicting
how these technologies might be applied across 13 scenarios,
from something as simple as on-demand census counting
(to track the influx of urban immigration) to crowdsourced
public services (best exemplified in the U.S. by SeeClickFix,
the subject of a profile in the December/January issue of
Fast Company) to high-resolution, real-time models of urban
processes.

“There are ways all of
these can play out as
either dystopia or utopia.”
None of these developments are unambiguously good, stresses
Anthony Townsend, director of technology development at
IFTF and the report’s lead author. Data-rich models might offer
residents a chance to see how congestion pricing might effect
the volume of traffic on their street, or they might be harnessed
by technocrats in places like China or Singapore to further
tighten their grip on how cities function. Crowdsourcing carries
its own complications, adds Townsend. “It’s cooperation versus
offloading: cities shoveling off service delivery onto citizen
groups” in a social media successor to business improvement
districts, “while in the developing world, you’re going to have
governments that never provided services to begin with”
leaving the crowd to fend for themselves in the name of
empowerment.

“Those tensions come up in every discussion,” Townsend says,
whether it’s privacy versus the public good, collecting data
versus parsing it, and guaranteeing access to all citizens versus
carving out virtual gated communities and corporate enclaves.
“You could imagine a world with a lot of preventative measures
to stop smoking or stop obesity from spreading through social
networks--which we know to be true,” he says. “Or you could
use this information to deny them health insurance or even
access to parts of the city. There are ways all of these can play
out as either dystopia or utopia.”
In that regard, “The Future of Cities, Information, and Inclusion”
is the highest-profile critique to date of the bright green
rhetoric from companies like IBM, Siemens or Cisco, which
have seized the chance to pad their top lines with government
sales while corporate IT customers stockpile mountains of
cash. In what the report calls the “Battle for the Smart City:”
Global technology companies are offering “smart city in a box”
solutions. Governments are responding to their pitch: a smarter,
cleaner, safer city. But there is no guarantee that technology
solutions developed in one city can be transplanted elsewhere.
As firms compete to corner the government market, cities will
benefit from innovation. But if one company comes out on
top, cities could see infrastructure end up in the control of a
monopoly whose interests are not aligned with the city or its
residents.
But cities need them, too. Government officials just need to
avoid being sold a bill of goods. “You could say the residents
of Caracas elect their leaders, and those leaders should be
imposing their agenda on any company they do business with,”
Townsend says. “But at the end of the day, these company
want to solve problems, and they have a lot of resources to
bring to bear. What’s going on right now at the grassroots
level isn’t scalable or sustainable yet, and that’s what these
corporate campaigns bring to the table. The map is a call-toarms for leaders at any level--they need to become better
customers of the IT industry.”

Though this might appear counter many trends in contemporary
product design (e.g. iPod) - where the goal is often to hide,
disguise or remove the seams that indicate how the product
works, or is constructed or articulated - actually showing
the seams of an object is far more likely to engender trust,
engagement and appropriation.
The city information model briefly described in the sketch
would benefit from an open API, enabling the kind of innovation
described in the Personal Well-Tempered Environment idea.
Again, appropriate decisions need to be taken about privacy and
ethics - should councils be able to zoom down to house level
to see individual environmental behaviour, or should individuals
be able to see their neighbour’s efforts, or their council’s
efforts? Might public, or public-private, bodies be a contender
for managing the overall data around environmental behaviour
at the street, neighbourhood and city levels? By exposing this
data in an open fashion, they again engender trust, stimulate
innovation, and have some say in the informational civic
relationships emerging from the street, a civic relationship as
important as any other.
And yet, an open-source approach can mean that the range and
depth of information, and the quality of execution, are left in
the hands of others. Will the wisdom of crowds conjure a street
rich enough to, as Baudelaire had it, enjoy taking a bath of such
multitude?
The reality of course is that the near-future street will
simultaneously encompass both scenarios - and many more as in the sketch, due to the multiplicity of clients, services and
products that make up a neighbourhood.
Designing the contemporary street means attempting to
understand and shape the most complex set of relationships
between humans and the built environment yet imagined.

PHOTO: Nurri Kim
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TOTEMS
AND CITY AVATARS
Tom Armitage, February 2011
berglondon.com/blog/2011/02/23/totems-and-city-avatars
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a weighted chesspiece – that behave in very particular ways
(toppling, spinning) when subjected to the laws of real-world
physics. Their totems prove that the laws of reality are in
effect.
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The bike-key touches all of these: the built environment
of the roads, the transit map, payment services, the digital
infrastructure. It’s not just an avatar for a single service; in
some ways, it’s an avatar for the entire “stack” of the city.

E1

of the system that world runs on.

St

“On my keyring,
everywhere I go, I carry a
piece of London.”

London that I carried with me. When I said that, I wasn’t really
referring to the traditional notion of an object describing the
And so, for me, that keyfob that I pass through my fingers when
W 4th
St of kinship groups – although there are definitely
structure
I pick my keys up, or fidget with them in my pocket, is not justC, D, E, F, M
comparisons to be drawn there, which Elizabeth Goodman
a service avatar; it’s an avatar for a city.
touched on in her session on the final day.
Then, of course, I have to unpack what I mean by “city”: not
My reference was more rooted in popular culture.
only the architecture and built environment, but also: the
In Christopher Nolan’s recent film Inception, characters keep
people within it; the transit systems that I experience so much
“totems” – small objects that behave in recognisably unique
of it through; the service layers including power, utilities, and
ways that only their owners know – to prove that they are truly
even the payment schemes such as Oyster; the many digital
in the real world to themselves (as opposed to being in one of
layers on top, Foursquare and Gowalla and geotagged photos
Washington
the dream landscapes in which much of the film takes place).
on Flickr and so forth.
The city and the service are tied together.

al

“…because these things are now connected, their value
moves from the device to the service it represents, and the
actual objects become secondary. They become what I call
service avatars.”

“Inception” (2010)
Christopher Nolan / Warner Bros

ug

I mentioned that, for me, the key acted as a kind of what Mike
Kunivasky (orangecone.com) calls a Service Avatar. As Mike
explains in his Microsoft Social Computing Summit talk:

Christopher St

The bike-key has no1,functionality
without the service: it’s
2
just an RFID tag inside a piece of plastic. The service itself is
unavoidably located in London. The computer systems that run
it do not have to be, but the bikes themselves – the critical
hardware within the service – cannot be located anywhere
else.

Do

I suppose that could have mentioned my Oyster Card, but that
usually lives tucked away in my wallet. The bike-key was
something I touched several times everyday; it acts as a kind of
key-fob for me.

Mike is talking about electronic devices like digital cameras
and TVs at this point in his talk – things that have functionality
within them that is then connected to a service.

ac

(If you’re not aware of London’s cycle hire scheme – it’s a
system of bike rental whereby bikes, distributed between
docking stations around the city, can be unlocked with a plastic
“key” and a small fee. It’s similar to Paris’ Vélib).

Union Sq - 14th St
L, 4, 5, 6, 6x, N, Q, R
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At one point during City Tracking (citytracking.org), I
commented that I still felt a connection to London during my
time in San Francisco through the bike-key on my keyring
(image, right).
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BARCELONA: La Rambla is the main north-south promenade

COPENHAGEN: Central area around the car-free Strøget
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Spring St
A, C, E
LONDON: The Mayfair and Soho districts south of Oxford St

Broadway - Lafayette
B, D, F, M
NEW YORK: Midtown Manhattan south of Central Park

PARIS: Streets were designed by Georges-Eugène Haussmann

Prince St
N, R
2nd Ave
F
distance

solvitur ambulando
30

60

90

about 2 min walk

ROME: East of the Tiber River bend that points to the Vatican
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SAN FRANCISCO: Market St splits the central city into 2 grids

TORONTO: Between Queen and College Sts east of Bathurst

Spring St
4, 6, 6x
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NEW YORK CITY
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CROWDS
AND POWER
Elias Canetti
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The closed crowd renounces growth and puts the stress on
permanence. The first thing to be noticed about it is that is has
a boundary. It establishes itself by accepting its limitation. It
creates a space for itself which it will fill. This space can be
compared to a vessel into which liquid is being poured and
whose capacity is known. The entrances to this place are
limited in number, and only these entrances can be used; the
boundary is respected whether it consists of stone, of solid
wall, or of some special act of acceptance, or entrance fee.
Once the space is completely filled, no one else is allowed in.
Even if there is an overflow, the important thing is always the
dense crowd in the closed room; those standing outside do not
really belong.
The boundary prevents disorderly increase, but it also makes
it more difficult for the crowd to disperse and so postpones
its dissolution. In this way the crowd sacrifices its chance of
growth, but gains in staying power. It is protected from outside
influences which could become hostile and dangerous and it
sets its hope on repetition. It is the expectation of reassembly
which enables its members to accept each dispersal. The
building is there waiting for them; it exists for their sake and,
so long as it is there, they will be able to meet in the same
manner. The space is theirs, even during the ebb, and it its
emptiness it reminds them of the flood.

1st Ave
L

SHEARING
LAYERS
From How Buildings Learn, by Stewart Brand (1994)

Br
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et

Cooper
Square
book: http://amzn.com/0140139966

1997 BBC TV series (6 parts): http://bit.ly/howbuildings_video
See also Phil Gyfords’ notes: http://bit.ly/gyford_howbuildings
Site
This is the geographical setting, the urban location, and the
legally defined lot, whose boundaries and context outlast
generations of ephemeral buildings. “Site is eternal.” Duffy
agrees.
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Structure
The foundation and load-bearing elements are perilous and
expensive to change, so people don’t. These are the building.
Structural life ranges from thirty to three hundred years (but
few buildings make it past sixty for other reasons).
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In contrast to the open crowd which can grow indefinitely
and which is of universal interest because it may spring up
anywhere, there is the closed crowd.
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For just as suddenly as it originates, the crowd disintegrates. In
its spontaneous form it is a sensitive thing. The openness which
enables it to grow is, at the same time, its danger. A foreboding
of threatening disintegration is always alive in the crowd. It
seeks, through rapid increase, to avoid this for as long as it
can; it absorbs everyone, and, because it does, must ultimately
fall to pieces.
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locks and those who shut themselves in are suspect. “Open” is
to be understood here in the fullest sense of the word; it means
open everywhere and in any direction. The open crowd exists so
long as it grows; it disintegrates as soon as it stops growing.
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The promptness with which apology is offered for an
unintentional contact, the tension with which it is awaited, our
violent and sometimes even physical reaction when it is not
forthcoming, the antipathy and hatred we feel for the offender,
even when we cannot be certain who it is - the whole knot of
shifting and intensely sensitive reactions to an alien touch proves that we are dealing here with a human propensity as
deep-seated as it is alert and insidious; something which never
8th St / NYU
leaves a man when he has once established the boundaries of
N, R
his personality. Even in sleep, when he is far more unguarded,
he can all too easily be disturbed by a touch.

This is the extreme form of the spontaneous crows and much
more will have to be said about it later. In its innermost core
it is not quite as spontaneous as it appears, but, except for
these 5, 10 or 12 people with whom it actually originates, it is
everywhere spontaneous. As soon as it exists at all, it wants
to consist of more people: the urge to grow is the first and
supreme attribute of the crowd. It wants to seize everything
within reach; anything shaped like a human being can join
It is only in a crowd that man can become free of this fearAstor Place
it. The natural crowd is the open crowd; there are no limits
4, 6, 6xwhatever to its growth; it does not recognize houses, doors or
of being touched. That is the only situation in which the fear
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Washington
Square Park

The repugnance to being touched remains with us when we
go out among people; the way we move in a busy street, in
tre restaurants, trains or buses, is governed by it. Even when we
eare
t standing next to them and are able to watch and examine
them closely, we avoid actual contact if we can. If we do not
avoid it, it is because we feel attracted to someone; and then it
is we who make the approach.

hS

3rd Ave

L before, is a
The crowd, suddenly there where there was nothing
mysterious and universal phenomenon. A few people may have
been standing together - five, ten or twelve, not more; nothing
has been announced, nothing is expected. Suddenly everywhere
is black with people and more come streaming from all sides
as though streets had only one direction. Most of them do not
know what has happened and, if questioned, have no answer;
but they hurry to be there where most other people are. There
is a determination in their movement which is quite different
from the expression of ordinary curiosity. It seems as though
the movement of some of them transmits itself to the others.
But that is not all; they have a goal which is there before they
can find words for it. This goal is the blackest spot where most
people are gathered.
ue

0t

THE OPEN AND THE CLOSED CROWD
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All the distances which men create around themselves are
dictated by this fear. They shut themselves in houses which noone may enter, and only there feel some measure of security.
The fear of burglars is not only the fear of being robbed, but
also the fear of a sudden and unexpected clutch out of the
darkness.
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changes into its opposite. The crowd he needs is the dense
crowd, in which body is pressed to body; a crowd, too, whose
physical constitution is also dense, or compact, so that he no
1960 (as Masse und Macht), 1962 (English translation)
longer notices who it is that presses against him. As soon as a
man has surrendered himself to the crowd, he ceases to fear
http://amzn.com/0374518203
its touch. Ideally, all are equal there; no distinctions count,
not even that of sex. The man pressed against him is the same
as himself. He feels him as he feels himself. Suddenly it is as
THE FEAR OF BEING TOUCHED
Union Sq - 14th
St
though everything
were happening in one and the same body.
L,
4,
5,
6,
6x,
N,
Q, R one of the reasons why a crowd seeks to close
There is nothing that man fears more than the touch of the
This is perhaps
unknown. He wants to see what is reaching towards him, and
in on itself: it wants to rid each individual as complete as
to be able to recognize or at least classify it. Man always tends
possible of the fear of being touched. The more fiercely people
to avoid physical contact with anything strange. In the dark, the press together, the more certain they feel that they do not fear
fear of an unexpected touch can mount to panic. Even clothes
each other. This reversal of the fear of being touched belongs
give insufficient security: it is easy to tear them and pierce
to the nature of crowds. The feeling of relief is most striking
through to the naked, smooth, defenseless flesh of the victim.
where the density of crowds is greatest.
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Spring St
A, C, E

Broadway - Lafayette
B, D, F, M

Prince St
N, R

Skin
Exterior surfaces now change every twenty years or so, to keep
up with fashion or technology, or for wholesale repair. Recent
focus on energy costs has led to re-engineered skins that are
air-tight and better-insulated.
Services
These are the working guts of a building: communications
wiring, electrical wiring, plumbing, fire sprinkler systems, HVAC
(heating, ventilating, and air conditioning), and moving parts
like elevators and escalators. They wear out or obsolesce every
seven to fifteen years. Many buildings are demolished early if
their outdated systems are too deeply embedded to replace
easily.
Space Plan
The Interior layout—where walls, ceilings, floors, and doors
go. Turbulent commercial space can change
2ndevery
Avethree years
or. so; exceptionally quiet homes mightFwait thirty years.
Stuff
Chairs, desks, phones, pictures; kitchen appliances, lamps,
hairbrushes; all the things that twitch around daily to monthly.
Furniture is called mobilia in Italian for good reason.

NYU INTERACTIVE TELECOMMUNICATIONS PROGRAM
721 BROADWAY (4TH FLOOR), NEW YORK CITY

Spring St
4, 6, 6x
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THE DEATH AND LIFE OF
GREAT
AMERICAN CITIES
Jane Jacobs, 1961
Rebublished by Vintage (1992) http://amzn.com/067974195X

CHAPTER 2:
THE USES OF SIDEWALKS: SAFETY
(Page 30 +)
Streets in cities serve many purposes besides carrying vehicles,
and city sidewalks - the pedestrian parts of the streets servce many purposes besides carrying pedestrians. These uses
are bound up with circulation but are not identical with it and
in their own right they are at least as basic as circulation to the
proper workings of cities.
A city sidewalk by itself is nothing. It is an abstraction. It
means something only in conjunction with the buildings and
other uses that border it, or border other sidewalks very near
it. The same might be said of streets, in the sense that they
service other purposes besides carrying wheeled traffic in their
middles. Streets and their sidewalks, the main public places of
a city, are its most vital organs. Think of a city and what comes
to mind? Its streets. If a city’s streets look interesting, the city
looks interesting; if they look dull, the city looks dull.
More than that, and here we get down to the first problem,
if a city’s streets are safe from barbarism and fear, the city
is thereby tolerably safe from barbarism and fear. When
people say that a city, or a part of it, is dangerous or a jungle
what they mean primarily is that they do not feel safe on the
sidewalks.
But sidewalks and those who use them are not passive
beneficiaries of safety or helpless victims of danger.
Sidewalks, their bordering uses, and their users, are active
participants in the drama of civilisation versus barbarism in
cities. To keep the city safe is a fundamental task of a city’s
streets and its sidewalks.
This task is totally unlike any service that sidelwalks and
streets in little towns or true suburbs are colled upon to do.
Great cities are not like towns, only larger. They are not like
suburbs, only denser. They differ from towns and suburbs in
basic ways, and one of those is that cities are, by definition,
full of strangers. To any one person, strangers are far more
common in big cities than acquaintances. More common not
just in places of public assembly, but more common at a man’s
own doorstep. Even residents who live near each other are
strangers, and must be, because of the sheer number of people
in small geographical compass.
The bedrock attribute of a successful city district is that a
person must feel personally safe and secure on the street
among all these stranger. He must not feel automatically
menaced by them. A city district that fails in this respect also
does badly in other ways and lays up for itself, and for its city
at large, mountain on mountain of trouble.
Today barbarism has taken over many city streets, or people
fear it has, which comes to much the same thing in the end. “I
live in a lovely, quiet residential area,” says a friend of mine
who is hunting another place to live. “The only disturbing sound
at night is the occasional screem of someone being mugged.”
It does not take many incidents of violence on a city street, or
in a city district, to make people fear the streets. And as they
fear them, they use them less, which makes the streets still
more unsafe.
To be sure, there are people with hobgoblins in their heads, and
such people will never feel safe no matter what the objective
circumstances are. But this is a different matter from the fear
that besets normally prudent, tolerant, and cheerful people
who show nothing more than common sense in refusing to
venture after dark - or in a few places, by day - into streets
where they may well be assaulted, unseen or unrescued until
too late.
The barbarism and the real, not imagined, insecurity that gives
rise to such fears cannot be tagged a problem of the slums.
The problem is most serious, in fact, in genteel-looking “quiet
residental areas” like that my friend was leaving.
It cannot be tagged as a problem of older parts of cities. The
problem reaches its most baffling dimenensions in some
examples of rebuilt parts of cities, including supposedly the
best examples of rebuilding, such as middle-income projects.
The police precinct captain of a nationally admired proejct
of this kind (admired by planners and lenders) has recently
admonished residents not only about hanging around outdoors
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after dark but as urged them never to answer their doors
without knowing the caller. Life here has much in common
with life for the three little pigs or the seven little kids of
the nursery thrillers. The problem of sidewalk and doorstep
insecurity is as serious in cities which have made conscientious
efforts at rebuilding as it is in those cities that have lagged.
Nor is it illumintating to tag minority groups, or the poor, or the
outcast with responsibility for city danger. There are immense
variations in the degree of civilisation and safety found among
such groups and among the city areas where they live. Some of
the safest sidewalks in New York City, for example, at any time
of day or night, are those along which poor or minority groups
live. And some of the most dangerous are in streets occupied
by the same kinds of people. All this can also be said of other
cities.

“Great cities are not like
towns, only larger. They
are not like suburbs, only
denser.”
Deep and complicated social ills must lie behind delinquiency
and crime, in suburbs and towns as well as in great cities.
This book will not go into speculation on the deeper reasons.
It is sufficient, at this point, to say that if we are to maintain
a city society that can diagnose and keep abreast of deeper
social problems, the starting point must be, in any case, to
strengthen whatever workable forces for maintaining safety
and civilisation do exist - in the cities we do have. To build city
districts that are custom made for easy crime is idiotic. Yet that
is what we do.
The first thing to understand is that the public peace - the
sidewalk and street peace - of cities is not kept primarily by
the police, necessary as police are. It is kept primarily by an
intricate, almost unconscious, network or voluntary controls
and standards among the people themselves, and are enforced
by the people themselves. In some city areas - older public
housing projects and streets with very high population turnover
are often conspicious examples - the keeping of public
sidewalk law and order is left almost entirely to the police and
special guards. Such places are jungles. No amount of police
can enforce civilisation where the normal, casual enforcement
of it has broken down.
The second thing to understand is that the problem of insecurity
cannot be solved by spreading people out more thinly, trading
the characteristics of cities for the characteristics of suburbs.
If this could solve the danger on the city streets, then Los
Angeles should be a safe city because superficially Los Angeles
is almost all suburban. It has virtually no districts compact
enough to qualify as dense city areas. Yet Los Angeles cannot,
any more than any other great city, evade the truth that, being
a city, it is composed of strangers not all of whom are nice. Los
Angeles’ crime figures are flabbergasting. Among the seventeen
standard metropolitan areas with populations over a million, LA
stands so pre-eminent in crime that it is a category by itself.
And this is marketdly true of crimes associated with personal
attack, the crimes that make people fear the streets.
[...]

THE SIDEWALK BALLET
(Page 50 +)
Under the seeming disorder of the old city, wherever the
old city is working successfully, is a marvelous order for
maintaining the safety of the streets and the freedom of the
city. It is a complex order. Its essence is intricacy of sidewalk
use, bringing with it a constant succession of eyes. This order
is all composed of movement and change, and although it is
life, not art, we may fancifully call it the art form of the city
and liken it to the dance--not to a simple-minded precision
dance with everyone kicking up at the same time, twirling in
unison and bowing off en masse, but to an intricate ballet in
which the individual dancers and ensembles all have distinctive
parts which miraculously reinforce each other and compose
an orderly whole. The ballet of the good city sidewalk never
repeats itself from place to place, and in any one place is
always replete with new improvisations.
The stretch of Hudson Street where I live is each day the scene
of an intricate sidewalk ballet. I make my own first entrance
into it a little after eight when I put out the garbage can, surely
a prosaic occupation, but I enjoy my part, my little clang, as
the droves of junior high school students walk by the center of
the stage dropping candy wrappers. (How do they eat so much
candy so early in the morning?)
While I sweep up the wrappers I watch the other rituals of
morning: Mr. Halpert unlocking the laundry’s handcart from its
mooring to a cellar door, Joe Cornacchia’s son-in-law stacking
out the empty crates from the delicatessen, the barber bringing
out his sidewalk folding chair, Mr. Goldstein arranging the
coils of wire which proclaim the hardware store is open, the
wife of the tenement’s superintendent depositing her chunky
three-year-old with a toy mandolin on the stoop, the vantage
point from which he is learning the English his mother cannot
speak. Now the primary children, heading for St. Luke’s, dribble
through to the south; the children for St. Veronica’s cross,
heading to the west, and the children for P.S. 41, heading
toward the east. Two new entrances are being made from
the wings: well¬-dressed and even elegant women and men
with brief cases emerge from doorways and side streets.
Most of these are heading for the bus and subways, but some
hover on the curbs, stopping taxis which have miraculously
appeared at the right moment, for the taxis are part of a wider
morning ritual: having dropped passengers from midtown
in the downtown financial district, they are now bringing
downtowners up to midtown. Simultaneously, numbers of
women in housedresses have emerged and as they crisscross
with one another they pause for quick conversations that
sound with either laughter or joint indignation, never, it seems,
anything between. It is time for me to hurry to work too,
and I exchange my ritual farewell with Mr. Lofaro, the short,
thick-bodied, white-aproned fruit man who stands outside his
doorway a little up the street, his arms folded, his feet planted,
looking solid as earth itself. We nod; we each glance quickly up
and down the street, then look back to each other and smile.
We have done this many a morning for more than ten years, and
we both know what it means: All is well.
The heart-of-the-day ballet I seldom see, because part of
the nature of it is that working people who live there, like
me, are mostly gone, filling the roles of strangers on other
sidewalks. But from days off, I know enough of it to know that
it becomes more and more intricate. Longshoremen who are
not working that day gather at the White Horse or the Ideal or
the International for beer and conversation. The executives and
business lunchers from the industries just to the west throng
the Dorgene restaurant and the Lion’s Head coffee house; meatmarket workers and communications scientists fill the bakery
lunchroom. Character dancers come on, a strange old man with
strings of old shoes over his shoulders, motor-scooter riders
with big beards and girl friends who bounce on the back of the
scooters and wear their hair long in front of their faces as well
as behind, drunks who follow the advice of the Hat Council and
are always turned out in hats, but not hats the Council would
approve. Mr. Lacey, the locksmith, shuts up his shop for a
while and goes to exchange the time of day with Mr. Slube at
the cigar store. Mr. Koochagian, the tailor, waters the luxuriant
jungle of plants in his window, gives them a critical look from
the outside, accepts a compliment on them from two passersby, fingers the leaves on the plane tree in front of our house
with a thoughtful gardener’s appraisal, and crosses the street
for a bite at the Ideal where he can keep an eye on customers
and wigwag across the message that he is coming. The baby
carriages come out, and clusters of everyone from toddlers
with dolls to teen-agers with homework gather at the stoops.
When I get home after work, the ballet is reaching its
crescendo. This is the time of roller skates and stilts and
tricycles, and games in the lee of the stoop with bottletops
and plastic cowboys; this is the time of bundles and packages,
zigzagging from the drug store to the fruit stand and back over

to the butcher’s; this is the time when teen-agers, all dressed
up, are pausing to ask if their slips show or their collars look
right; this is the time when beautiful girls get out of MG’s; this
is the time when the fire engines go through; this is the time
when anybody you know around Hudson Street will go by.
As darkness thickens and Mr. Halpert moors the laundry cart to
the cellar door again, the ballet goes on under lights, eddying
back and forth but intensifying at the bright spotlight pools of
Joe’s sidewalk pizza dispensary, the bars, the delicatessen,
the restaurant and the drug store. The night workers stop now
at the delicatessen, to pick up salami and a container of milk.
Things have settled down for the evening but the street and its
ballet have not come to a stop.
I know the deep night ballet and its seasons best from waking
long after midnight to tend a baby and, sitting in the dark,
seeing the shadows and hearing the sounds of the sidewalk.
Mostly it is a sound like infinitely pattering snatches of party
conversation and, about three in the morning, singing, very
good singing. Sometimes there is sharpness and anger or sad,
sad weeping, or a flurry of search for a string of beads broken.
One night a young man came roaring along, bellowing terrible
language at two girls whom he had apparently picked up and
who were disappointing him. Doors opened, a wary semicircle
formed around him, not too close, until the police came. Out
came the heads, too, along Hudson Street, offering opinion,
“Drunk . . . Crazy . . . A wild kid from the suburbs.” (He turned
out to be a wild kid from the suburbs. Sometimes, on Hudson
Street, we are tempted to believe the suburbs must be a
difficult place to bring up children.)
Deep in the night, I am almost unaware how many people are
on the street unless something calls them together, like the
bag¬pipe. Who the piper was and why he favored our street I
have no idea. The bagpipe just skirled out in the February night,
and as if it were a signal the random, dwindled movements
of the side¬walk took on direction. Swiftly, quietly, almost
magically a little crowd was there, a crowd that evolved into a
circle with a Highland fling inside it. The crowd could be seen
on the shadowy sidewalk, the dancers could be seen, but the
bagpiper himself was almost invisible because his bravura
was all in his music. He was a very little man in a plain brown
overcoat. When he finished and vanished, the dancers and
watchers applauded, and applause came from the galleries too,
half a dozen of the hundred windows on Hudson Street. Then
the windows closed, and the little crowd dissolved into the
random movements of the night street.
The strangers on Hudson Street, the allies whose eyes help
us natives keep the peace of the street, are so many that
they always, seem to be different people from one day to
the next. That does not matter. Whether they are so many
always-different people as they seem to be, I do not know.
Likely they are. When Jimmy Rogan fell through a plate-glass
window (he was separating some scuffling friends) and almost
lost his arm, a stranger in an old T shirt emerged from the
Ideal bar, swiftly applied an expert tourniquet and, according
to the hospital’s emergency staff, saved Jimmy’s life. Nobody
remembered seeing the man before and no one has seen him
since. The hospital was called in this way: a woman sitting
on the steps next to the accident ran over to the bus stop,
wordlessly snatched the dime from the hand of a stranger who
was waiting with his fifteen-cent fare ready, and raced into the
Ideal’s phone booth. The stranger raced after her to offer the
nickel too. Nobody remembered seeing him before, and no one
has seen him since. When you see the same stranger three or
four times on Hudson Street, you begin to nod. This is almost
getting to be an acquaintance, a public acquaintance, of course.
I have made the daily ballet of Hudson Street sound more
frenetic than it is, because writing it telescopes it. In real life,
it is not that way. In real life, to be sure, something is always
going on, the ballet is never at a halt, but the general effect
is peaceful and the general tenor even leisurely. People who
know well such animated city streets will know how it is. I
am afraid people who do not will always have it a little wrong
in their heads--like the old prints of rhinoceroses made from
travelers’ descriptions of rhinoceroses.
On Hudson Street, the same as in the North End of Boston or in
any other animated neighborhoods of great cities, we are not
innately more competent at keeping the sidewalks safe than
are the people who try to live off the hostile truce of Turf in a
blind-eyed city. We are the lucky possessors of a city order that
makes it relatively simple to keep the peace because there are
plenty of eyes on the street. But there is nothing simple about
that order itself, or the bewildering number of components that
go into it. Most of those components are specialized in one way
or another. They unite in their joint effect upon the sidewalk,
which is not specialized in the least. That is its strength.

THE SOCIAL LIFE OF SMALL
URBAN
SPACES
William H. Whyte, 1980 (book and companion film)
Rebublished by Project for Public Spaces (2001)
book: amzn.com/097063241X - film: vimeo.com/5298850
Excerpts selected by Mike Migurski - http://teczno.com/s/7b
Social Life is a preview of results from Whyte’s Street Life
Project, a study of the rituals of urban behavior further
chronicled in 1989’s City: Rediscovering the Center. As a
“manual” that focuses on “spaces that work, don’t work,
and the reasons why,” Whyte’s research is comprehensive:
he discusses sitting space and climate conditions as well as
indoor spaces and spaces for small cities. The book is half
research report and half policy memo, approaches reinforced
by Social Life’s two appendices: one detailing the scientific
method of time-lapse filming, the other describing New York’s
open-space zoning provisions (at least partially informed by the
findings of Whyte’s team).

PAGE 19, ON CROWDS:
What attracts people most, it would appear, is other people. If
I belabor the point, it is because many urban spaces are being
designed as though the opposite were true, and that what
people liked best were the places they stay away from. People
often do talk along such lines; this is why their responses to
questionnaires can be so misleading. How many people would
say they like to sit in the middle of a crowd? Instead, they
speak of getting away from it all, and use words like “escape”,
“oasis”, “retreat”. What people do, however, reveals a different
priority.
PAGE 23, ON SIMILARITY:
The strongest similarities are found among the world’s
largest cities. People in them tend to behave more like their
counterparts in other world cities than like fellow nationals
in smaller cities. Big-city people walk faster, for one thing,
and they self-congest. ... Modest conclusion: given the basic
elements of a center city - such as high pedestrian volumes,
and concentrations and mixtures of activities - people in one
place tend to act much like people in another.
PAGE 33, ON BENCHES:
Benches are artifacts the purpose of which is to punctuate
architectural photographs. They’re not so good for sitting. There
are too few of them; they are too small; they are often isolated
from other benches or from whatever action there is on the
plaza. Worse yet, architects tend to repeat the same module in
plaza after plaza, unaware that it didn’t work very well in the
first place.
PAGE 35, ON CHAIRS:
The possibility of choice is as important as the exercise of
it. If you know you can move if you want to, you feel more
comfortable staying put. This is why, perhaps, people so often
move a chair a few inches this way and that before sitting in it,
with the chair ending up about where it was in the first place.
The moves are functional, however. They are a declaration of
autonomy, to oneself, and rather satisfying.
PAGE 61, ON DISTRUST AND “UNDESIRABLES”:
Many corporation executives who make the key decisions about
the city have surprisingly little acquaintance with the life of
its streets and open spaces. ... To them, the unknown city is a

place of danger. If their building has a plaza, it is likely to be a
defensive one that they will rarely use themselves. Few others
will either. Places designed with distrust get what they were
looking for and it is in them, ironically, that you will most likely
find a wino.
PAGE 64, ON GUARDS AND PLAZA MAYORS:
...it is characteristic of well-used places to have a “mayor”.
He may be a building guard, a newsstand operator, or a food
vendor. Watch him, and you’ll notice people checking in during
the day. ... One of the best mayors I’ve seen is Joe Hardy of the
Exxon Building. He is an actor, as well as the building guard,
and was originally hired by Rockefeller Center Inc. to play
Santa Claus, whom he resembles. Ordinarily, guards are not
supposed to initiate conversations, but Joe Hardy is gregarious
and curious and has a nice sense of situations. ... Joe is quite
tolerant of winos and odd people, as long as they don’t bother
anybody. He is very quick to spot real trouble, however.
PAGE 85, ON MEGASTRUCTURES:
The ultimate development in the flight from the street is
the urban fortress. In the form of megastructures more and
more of these things are being put up - huge, multipurpose
complexes combining offices, hotels, and shops - such as
Detroit’s Renaissance Center, Atlanta’s Omni International.
Their distinguishing characteristic is self-containment. While
they are supposed to be the salvation of downtown, they are
often some distance from the center of downtown, and in any
event tend to be quite independent of their surroundings, which
are most usually parking lots. The megastructures are wholly
internalized environments, with their own life-support systems.
Their enclosing walls are blank, windowless, and to the street
they turn an almost solid face of concrete or brick.

APPENDIX A IS A GUIDE TO USING FILM IN RESEARCH.
PAGE 103, ON RESEARCH FATIGUE:
But, thanks to the long term time span of our study, we got our
second wind and finally learned a few simple but important
lessons. The crux is evaluation. Taking the film is easy. So is
showing it. It’s even fun. But when you start figuring out, frame
by frame, what the film has to tell, and what it means, you
will find the process can be enormously time consuming, and
before long, tedious. That’s where it all breaks down. Unless
you master this phase, you will not stay the course. Happily,
there are ways to shortcut the tedium, greatly speed up
evaluation, and in the process make it more accurate.
PAGE 109, ON BEING CAREFUL:
The real danger comes in photographing illicit activities,
especially when you do it without realizing it. Our narrowest
call was when we set up a perch on the fourth floor of a
building in the middle of a block on 101st Street. The object
was to observe the social life on the stoops and fire escapes.
Before long, Cadillacs with out-of-state license plates began
stopping in front of the building opposite, and there was
considerable movement in and out of the basement door. A
wholesale heroin operation was under way. ... At length it was
discerned that a look-out with binoculars was alerting people
to the impending arrival of police cars. Then, one day, we saw
on the film that the binoculars were trained directly on our
camera. We withdrew.

PAGE 89, ON THE INEVITABLE DECLINE OF MEGASTRUCTURES:
And it is going to date very badly. Forms of transportation and
their attendant cultures have historically produced their most
elaborate manifestations just after they have entered the period
of their obsolescence. So it may be with megastructures and
the freeway era that bred them. They are the last convulsive
embodiment of a time passing, and they are a wretched model
for the future of the city.
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THE
IMAGE OF THE CITY
Kevin Lynch, 1960
MIT Press (1960) http://amzn.com/0262620014

THE IMAGE OF THE ENVIRONMENT
Looking at cities can give a special pleasure, however
commonplace the sight may be. Like a piece of architecture,
the city is a construction in space, but one of vast scale, a thing
perceived only in the course of long spans of time. City design
is therefore a temporal art, but it can rarely use the controlled
and limited sequences of other temporal arts like music. On
different occasions and for different people, the sequences are
reversed, interrupted, abandoned, cut across. It is seen in all
lights and all weathers.
At every instance, there is more than the eye can see, more
than the eye can hear, a setting or a view waiting to be
explored. Nothing is experienced by itself, but always in
relation it its surroundings, the sequences of events leading up
to it, the memory of past experiences. Washington Street set in
a farmers field might look like the shopping street in the heart
of Boston, and yet it would seem utterly different Every citizen
has had long associations with some part of his city, and his
image is soaked in memories and meanings.
Moving elements in a city, and in particular the people and their
activities, are as important as the stationary physical parts. We
are not simply observers of this spectacle, but are ourselves a
part of it, on the stage with the other participants. Most often,
our perception of the city is not sustained, but rather partial,
fragmetary, mixed with other concerns. Nearly every sense is in
operation, and the image is the composite of them all.
Not only is the city an object with is perceived (and perhaps
enjoyed) by millions of people of widely diverse class and
character, but it is the product of many builders who are
constantly modifying the structure for reasons of their own.
While it may be stable in general outlines for some time, it is
ever changing in detail. Only partial control can be exercised
over its growth and form. There is no final result, only a
continuous succession of phases. No wonder, then, that the
art of shaping cities for sensuous enjoyment is an art quite
separate from architecture or music or literature. It may learn a

Page 18 of 24

great deal from these other arts, but it cannot immitate them.
A beautiful and delightful city environment is an oddity, some
would say an impossibility. Not one American city larger than
a village is of consistently ﬁne quality, although a few towns
have some pleasant fragments. It is hardly surprising, then,
that most Americans have little idea of what it can mean to
live in such an environment. They are clear enough about the
ugliness of the world they live in, and they are quite vocal
about the dirt, the smoke, the heat, and the congestion, the
chaos and yet the monotony of it. But they are hardly aware of
the potential value of harmonious surroundings, a world which
they may have brieﬂy glimpsed only as tourists or as escaped
vacationers. They can have little sense of what a setting can
mean in terms of daily delight, or as a continuous anchor
for their lives, or as an extension of the meaningfulness and
richness of the world.

the city as a thing in itself, but the city being perceived by its
inhabitants.
Structuring and identifying the environment is a vital ability
among all mobile animals. Many kinds of cues are used: the
visual sensations of color, shape, motion, or polarization of
light, as well as other senses such as smell, sound, touch,
kinesthesia, sense of gravity, and perhaps of electric or
magnetic ﬁelds. These techniques of orientation, from the
polar ﬂight of a tern to the path-ﬁnding of a limpet over the
micro-topography of a rock, are described and their importance
underscored in an extensive literature. Psychologists have also
studied this ability in man, although rather sketchily or under
limited laboratory conditions. Despite a few remaining puzzles,
it now seems unlikely that there is any mystic “instinct” of
way-ﬁnding. Rather there is a consistent use and organization
of deﬁnite sensory cues from the external environment. This
organization is fundamental to the efficiency and to the very
survival of free-moving life.

LEGIBILITY
This book will consider the visual quality of the American city
by studying the mental image of that city which is held by its
citizens. It will concentrate especially on one particular visual
quality: the apparent clarity or “legibility” of the cityscape. By
this we mean the ease with which its parts can be recognized
and can be organized into a coherent pattern. Just as this
printed page, if it is legible, can be visually grasped as a
related pattern of recognizable symbols, so a legible city would
be one whose districts or landmarks or pathways are easily
identiﬁable and are easily grouped into an over-all pattern.
This book will assert that legibility is crucial in the city setting,
will analyze it in some detail, and will try to show how this
concept might be used today in rebuilding our cities. As
will quickly become apparent to the reader, this study is a
preliminary exploration, a ﬁrst word not a last word, an attempt
to capture ideas and to suggest how they might be developed
and tested. Its tone will be speculative and perhaps a little
irresponsible: at once tentative and presumptuous. This ﬁrst
chapter will develop some of the basic ideas; later chapters
will apply them to several American cities and discuss their
consequences for urban design.
Although clarity or legibility is by no means the only important
property of a beautiful city, it is of special importance when
considering environments at the urban scale of size, time,
and complexity. To understand this, we must consider not just

the individual.
Obviously a clear image enables one to move about easily and
quickly: to find a friend’s house or a policeman or a button
store. But an ordered environment can do more than this;
it may serve as a broad frame of reference, an organizer of
activity or belief or knowledge. On the basis of a structural
understanding of Manhattan, for example, one can order a
substantial quantity of facts and fancies about the nature of the
world we live in. Like any good framework, such a structure
gives the individual a possibility of choice and a standing-point
for the acquisition of further information. A clear image of the
surroundings is thus a useful basis for individual growth.
A vivid and integrated physical setting, capable of producing
a sharp image, plays a social role as well. It can furnish the
raw material for the symbols and collective memories of
group communication. A striking landscape is the skeleton
upon which many primitive races erect their socially important
myths. Common memories of the “home town” were often the
first and easiest point of contact between lonely soldiers during
the war.
A good environmental image gives its possessor an important
sense of emotional security. He can establish an harmonious
relationship between himself and the outside world. This is the
obverse of the fear that comes with disorientation; it means
that the sweet sense of home is strongest when home is not
only familiar but distinctive as well.

To become completely lost is perhaps a rather rare experience
for most people in the modern city. We are supported by the
presence of others and by special way-finding devices: maps,
street numbers, route signs, bus placards. But let the mishap
of disorientation once occur, and the sense of anxiety and even
terror that accompanies it reveals to us how closely it is linked
to our sense of balance and well-being. The very word “lose”
in our language means much more than simple geographical
uncertainty: it carries overtones of utter disaster.
In the process of way-finding, the strategic link is the
environmental image, the generalized mental picture of the
exterior physical world that is held by an individual. This image
is the product both of immediate sensation and of the memory
of past experience, and it is used to interpret information
and to guide action. The need to recognize and pattern our
surroundings is so crucial, and has such long roots in the past,
that this image has wide practical and emotional importance to

“We must consider not
just the city as a thing
in itself, but the city
being perceived by its
inhabitants.”
Indeed, a distinctive and legible environment not only offers
security but also heightens the potential depth and intensity
of human experience. Although life is far from impossible in
the visual chaos of the modern city, the same daily action
could take on new meaning if carried out in a more vivid

setting. Potentially, the city is in itself the powerful symbol of
a complex society. If visually well set forth, it can also have
strong expressive meaning.
It may be argued against the importance of physical legibility
that the human brain is marvellously adaptable, that with some
experience one can learn to pick one’s way through the most
disordered or featureless surroundings. There are abundant
examples of precise navigation over the “trackless” wastes of
sea, sand, or ice, or through a tangled maze of jungle.

Yet even the sea has the sun and stars, the winds, currents,
birds, and sea-colors without which unaided navigation would
be impossible. The fact that only skilled professionals could
navigate among the Polynesian Islands, and this only after
extensive training, indicates the difficulties imposed by this
particular environment. Strain and anxiety accompanied even
the best prepared expeditions.
In our own world, we might say that almost everyone can, if
attentive, learn to navigate in Jersey City, but only at the cost
of some effort and uncertainty. Moreover, the positive values
of legible surroundings are missing: the emotional satisfaction,
the framework for communication or conceptual organization,
the new depths that it may bring to everyday experience. These
are pleasures we lack, even if our present city environment is
not so disordered as to impose an intolerable strain on those
who are familiar with it.
It must be granted that there is some value in mystification,
labyrinth, or surprise in the environment. Many of us enjoy
the House of Mirrors, and there is a certain charm in the
crooked streets of Boston. This is so, however, only under two
conditions. First, there must be no danger of losing basic form
or orientation, of never coming out. The surprise must occur in
an over-all framework; the confusions must be small regions
in a visible whole. Furthermore, the labyrinth or mystery must
in itself have some form that can be explored and in time be
apprehended. Complete chaos without hint of connection is
never pleasurable.
But these second thoughts point to an important qualification.
The observer himself should play an active role in perceiving
the world and have a creative part in developing his image. He
should have the power to change that image to fit changing

needs. An environment which is ordered in precise and final
detail may inhibit new patterns of activity. A landscape whose
every rock tells a story may make difficult the creation of fresh
stories. Although this may not seem to be a critical issue in our
present urban chaos, yet it indicates that what we seek is not
a final but an open-ended order, capable of continuous further
development.

greater and greater precision as the observers are grouped
in more and more homogeneous classes of age, sex, culture,
occupation, temperament, or familiarity. Each individual
creates and bears his own image, but there seems to be
substantial agreement among members of the same group. It
is these group images, exhibiting consensus among significant
numbers, that interest city planners who aspire to model an
environment that will be used by many people.

BUILDING THE IMAGE
Environmental images are the result of a two-way process
between the observer and his environment. The environment
suggests distinctions and relations, and the observer - with
great adaptability and in the light of his own purposes selects, organizes, and endows with meaning what he sees.
The image so developed now limits and emphasizes what
is seen, while the image itself is being tested against the
filtered perceptual input in a constant interacting process. Thus
the image of a given reality may vary significantly between
different observers.
The coherence of the image may arise in several ways. There
may be little in the real object that is ordered or remarkable,
and yet its mental picture has gained identity and organization
through long familiarity. One man may find objects easily on
what seems to anyone else to be a totally disordered work
table. Alternatively, an object seen for the first time may be
identified and related not because it is individually familiar but
because it conforms to a stereotype already constructed by the
observer. An American can always spot the corner drugstore,
however indistinguishable it might be to a Bushman. Again,
a new object may seem to have strong structure or identity
because of striking physical features which suggest or impose
their own pattern. Thus the sea or a great mountain can rivet
the attention of one coming from the flat plains of the interior,
even if he is so young or so parochial as to have no name for
these great phenomena.
As manipulators of the physical environment, city planners
are primarily interested in the external agent in the interaction
which produces the environmental image. Different
environments resist or facilitate the process of image-making.
Any given form, a fine vase or a lump of clay, will have a high
or a low probability of evoking a strong image among various
observers. Presumably this probability can be stated with

“Yet even the sea has the
sun and stars, the winds,
currents, birds,
and sea-colors.”
Therefore this study will tend to pass over individual
differences, interesting as they might be to a psychologist. The
first order of business will be what might be called the “public
images,” the common mental pictures carried by large numbers
of a city’s inhabitants: areas of agreement which might be
expected to appear in the interaction of a single physical
reality, a common culture, and a basic physiological nature.
The systems of orientation which have been used vary widely
throughout the world, changing from culture to culture, and
from landscape to landscape. Appendix A gives examples of
many of them: the abstract and fixed directional systems, the
moving systems, and those that are directed to the person, the
home, or the sea. The world may be organized around a set
of focal points, or be broken into named regions, or be linked
by remembered routes. Varied as these methods are, and
inexhaustible as seem to be the potential clues which a man
may pick out to differentiate his world, they cast interesting
side-lights on the means that we use today to locate ourselves
in our own city world. For the most part these examples seem
to echo, curiously enough, the formal types of image elements
into which we can conveniently divide the city image: path,
landmark, edge, node, and district.
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‘LIVING
IN A SMART CITY’
George Aye, School of the Art Institute of Chicago, 2011
georgeaye.com - bit.ly/aye_saic

MID-TERM UPDATE
For the last eight weeks at the School, I’ve been teaching a
class called, “Living in a Smart City”, with the help of John
Tolva, Director of Citizenship and Technology at IBM [he’s now
the Chief Technology Officer of the City of Chicago -mn].
We just had our mid-term presentation and I’m excited to share
the progress and insights the students have made so far.
But first, a little refresher on the class.
WHAT ARE SMART CITIES?
The term Smart City has been bandied about for years and
while not reaching saturation like “location-based social
networking”, the term has certainly been around the block.
Sometimes its talked about in terms of the level of ubiquitous
computing available in the built environment (think lamp posts
with queryable IP addresses), or the kinds of spaces that allow
for ‘read/write’ capability by its citizens. But for me, I try to
frame it as simply as I can:

THE DESIGN BRIEF:
A TRAFFIC INCIDENT AT AN INTERSECTION.
Following a series of ‘bootcamp’ style design problems as
warm up, the class went from tackling smart interior objects
(tables, doors, windows) to smart exterior objects (lamp posts,
mailbox, bus stop) to then looking at the changing landscape of
smart mobile devices and apps.
In addition, each week I asked the class a series of critical
‘common questions’:
»»
»»
»»
»»
»»

What does smart mean?
How will this affect users?
What are the network effects?
What is the historical context?
What happens when it all breaks down?

IBM, GE, Apple and Facebook already have our daily lives
on file and cities like Chicago, New York and San Francisco
are also gathering data while slowly making it accessible to
everyone. But in both cases, there is feverish gathering of data
but few tangible examples of what we should do with it once
we have it.
What patterns emerge from our behavioral data? What
new tools, services and environments are shaped by these
patterns?
But the real catalysts for this class came from two influencers:
John Tolva and Adam Greenfield. John’s experience and insights
at IBM gave me the opportunity to connect to a sea change
happening in local government right now, asking where and
how public data can be used with intense scrutiny. The other
influencer to my planning was Adam Greenfield. He is one of
the current thought leaders in this field and was instrumental
in shaping this class. He originally taught a similar class at
NYU a few years ago and upon talking to him, he revealed his
approach to teaching his class was to take an ever escalating
series of ‘situations’ from small to big. This approach became
the foundation for my class.
THE GOAL OF THE CLASS
My hope is that we start to use the data we have to be smarter
about the data we want and by taking a class of bright young
minds, can we envision how to use this data for the greater
good? Simply put the goal of the class is to :
Create a future vision of Chicago, where data is used to look
forward and then back—to reflect on a future that has yet to
be.

THE INTERRUPTION A TRAFFIC INCIDENT HAS TODAY
Today, most incidents are jarring and disruptive at best. It has
a ‘square wave’ visual profile if you will. For those directly
involved, it can be phyiscally and emotionally scarring. The
negative impact ripples throughout the city, lasting hours and
extending for miles.
Knowing that we can’t very likely eliminate traffic incidents
entirely, our collective hope is that we can minimize the
negative impact they have, by smoothing the ramp up and ramp
down for everyone involved.

The before scenario outlined the new vision for the intersection
with several ideas to lessen the pressure at the intersection
itself. The after scenario outlined the city’s new response to the
incident.

With that primer out of the way, the stage was set to tackle our
first major ‘situation’: a traffic incident at an intersection.
CHOOSING THE INTERSECTION

And for our situation, we decided to stress test the system by
having the class tackle a fairly serious incident - a pedestrian
fatally struck by a car and a cyclist critically injured by another
driver.
RESEARCH FINDINGS
Using a systematic approach of user-centered observational
research including interviews with bus drivers, bike
messengers and police officers, the students were able to
presented these factors that contribute to the congestion:

Smart Cities are responsive, large scale environments that
adapt to the usage pattern of the people that live there, and
leverages data from past behaviours to forecast tomorrow’s
needs.
WHY TRY TO DESIGN FOR SMART CITIES NOW?
This class is built around the premise that cities and
corporations are rushing towards a future where data on
almost every aspect of life is gathered, tracked and analyzed.
Everyone is a mad dash for data. Data about our commuting
habits, data about our shopping preferences, data about our
social networks.

It’s also affectionately known amongst the locals as the
“Crotch”. Having lived around this part of town, I can attest to
that moniker.

Tackling a complex environment like a city intersection is no
small feat, but choosing which intersection within Chicago
was also tricky. Thankfully, just around the time a very handy
bike crash map popped up built using readily available data by
Steve Vance, a former Chicago Department of Transportation
employee who is currently an urban planner and bike advocate.
From his map I was able to identify a number of prime
candidates for our design intervention; intersections with
particularly high number of traffic incidents.
Of the many choices available, the intersection at Milwaukee/
Damen/North Ave was ideal for a number of reasons. This six
way intersection has one of the highest number of reported
incidents in the city and it’s also one of the most heavily bike
trafficked thoroughfares. But best of all, it’s has a well used
but unimaginative public transit transfer point for bus and train
- Damen on the Blue Line, plus the 56, 50 and 72 bus lines.

»» Spontaneous u-turns by taxis and private cars
»» Frequent loading and unloading from delivery trucks
»» Multiple non-intuitive pedestrian crosswalks that lead to
frequent jaywalkers
»» Many, many poorly marked signs for all users
»» Traffic accidents cause many hours of delay, congestion
and confusion depending on the severity—anywhere from
2-6 six police cars and 30mins—6hrs of investigation
When visiting the site, one is immediately struck by the sense
that everyone else is getting their turn to move, but you. A
frantic sense of urgency pervades the area. One unexpected
piece of data reports that Milwaukee Ave has the least amount
of car traffic of the three streets but is consistently the most
congested.

THE THREE MAIN ANCHORING CONCEPTS
BY THE STUDENTS WERE:
»» Introduce a timed traffic light cycle for pedestrians only
using a ‘scramble cross walk’ that lets people traverse the
intersection in any direction for a period of time without
fear of cars. This incentives pedestrians to wait their turn
as they can now walk the most direct route to cross the
span.
»» Re-plan Milwaukee Ave by eliminating street parking and
limit private car traffic to peak times only, in order to ease
congestion. In addition, adding a parking structure onto the
back of the Coyote building while physically connecting
it with the Blue line to create a multi-modal transit
hub. Along Milwaukee Ave new dedicated loading bays/
taxi call points and bus stops help reduce the amount of
spontaneous taxi u-turns, double/triple parking that snarl
traffic and public transit.
»» Real-time traffic incident assist: Instant deployment
of real-time traffic rerouting information to an ever
widening series of smart traffic lights and stop signs to
redirect traffic away from incident. Plus a new “traffic
TIVO” software app that records the last 30 mins of the
intersection allows for police to reply remotely in high def,
to rapidly assess the incident on-site. Impact to buses is
minimized by policy changes to allow buses to always
travel through incident areas where physically permissible,
whle using onboard digital signage to alert other drivers of
the situation.

OUR DESIGN RESPONSE
The students were able to take apart each of these factors
and design responses to each problem and in doing so, create
a completely new vision of the Milwaukee/Damen/North Ave
intersection with a beautiful model of their plans. And in telling
their story, they divided their work into two sections, ‘before
the incident’ and ‘after the incident’.

WHAT’S NEXT?
As the semester continues, please follow along to the
developments on our class tumblr blog (livinginasmartcity.
tumblr.com) and we’ll post our latest thinking.
[that link also shows some of the final project presentations]

IMMATERIALS
Timo Arnall / Jack Schulze, October 2009

ON
“IMMATERIALS”
Adam Greenfield, October 2009

berglondon.com/blog/2009/10/12/the-ghost-in-the-field/
nearfield.org/2009/10/immaterials-the-ghost-in-the-field/

speedbird.wordpress.com/2009/10/15/on-immaterials/

[The image above] is a photographic mapping of the readable
volume of a radio field from an RFID reader. The black
component in the image is an RFID reader, similar to the
component inside the yellow part of the oyster card reader.
The camera has been fixed in its position and the reader
photographed. Using a tag connected to an LED we paint in
the edges of the readable volume with a long exposure and
animate them to show the form.
There are 4 billion RFID tags in the world. They may soon
outnumber the people. Readers and tags are increasingly
embedded in the things and environments in which we live.
How do readers see tags? When we imagine RFID and their
invisible radio fields, what should we see? Immaterials
explains the experiments we have performed to see RFID as
it sees itself. There is a power to be found in understanding
everything from systems, to APIs, to components, to data,
through to their enveloping materials (such as plastics
and metals) as substrates to interfere with, bend and test.
Through this we form complete wholes that make a common
cultural sense to people, as products. The common category
that contains services, APIs, plastics, componentry and
their manufacturing processes is their behaviours and their
consistencies, their immateriality.
We need to richly understand the behaviour and nature of the
tag interaction with readers.
Timo: It is incredible how often RFID is seen as a long-range
‘detector’ or how little relevant information is contained in
technical data-sheets. When this information is the primary
material that we are working with as designers, this is highly
problematic. By doing these kind of experiments we can
re-frame the technology according to our experience of it, and
generate our own material knowledge.
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I’m assuming you’ve already seen Immaterials: The ghost
in the field – the magnificent new film from Timo Arnall and
BERG’s Jack Schulze, in which they make visible the ordinarily
imperceptible fields around RFID devices. Timo and Jack are
putting together a short publication around the film, and asked
me to contribute a “brief” essay. Here it is.
Since its 2006 publication, I’ve given perhaps a hundred talks
in various places around the world expanding on the themes of
my book Everyware, talks dedicated to exploring the quality of
everyday life in a world of ubiquitous computing. As I see it, the
essence of what we can expect from this set of circumstances
is a way of interacting with the technology around us I describe
as “information processing dissolving in behavior.”
In my talks, to illustrate this rather arcane idea, I very often tell
the story of something I saw in Hong Kong almost ten years
ago now: young women moving briskly through the turnstiles
of the MTR subway system, swinging their handbags in the air
with an all-but-balletic grace as they did so.
What were they doing? They were using Hong Kong’s RFIDequipped Octopus farecards brilliantly and intuitively, but in a
way that system’s architects had never foreseen.
The designers of the Octopus system most likely imagined that
people would use their cards in the conventional manner – by
tapping the card neatly against a turnstile-mounted reader. At
some point soon after the system’s introduction, however, one
or another canny passenger obviously figured out that they
didn’t have to do this: because the reader was powerful enough
to acquire and read an antenna tens of centimeters away, even
through layers of fabric, they could leave the card wherever it
was most convenient for them, and never have to fish it out at
all.

The result wasn’t merely the elegant gesture I’d seen enacted
time and again. Because the elaborate interaction between
card and turnstile, turnstile and database, database and barrier
had been compressed into the third of a second it might take
someone to swing their handbag through a reader field, each
one of the women I’d seen was able to move through the
process of fare collection and into the subway without breaking
her normal walking pace. And this, in turn, markedly improved
the number of passengers the station could accommodate in
a given period of time, what traffic-analysis engineers call
“throughput.”
Things got even more interesting when I gave this talk in Tokyo
a year or so later. During the Q&A, someone in the audience
pointed out that one of that city’s major public transit systems,
JR East, also offered its customers an RFID-based smartcard,
called Suica… and yet he’d never seen women in Tokyo making
the handbag gesture I’d described. And he asked the obvious
question: Why not?
I had to confess that I didn’t know. As it turned out, though,
someone in the audience that day did. As she explained it,
the designers of the Suica system, acting out of concern over
the long-term health implications of radio-frequency fields
for human users, had deliberately lowered the power of their
readers, and therefore abbreviated their system’s range. No
range, no handbag ballet, no enhanced station throughput.
And here we get to the crux of the issue: in both Hong Kong
and Tokyo, the consequences of decisions made by engineers
about the properties of a technical system cascaded upward
not merely to the level at which they could afford or constrain
individual behavior, but that at which they affected the macrolevel performance of the entire subway system… and maybe
even the community’s long-term well-being.
The primary trouble with this, from my point of view, is that in
both cases, the tradeoffs involved remained opaque to by far
the vast majority of the people implicated by them. Perhaps
Hong Kong’s subway riders would have had similarly pressing
concerns about health and safety; perhaps Tokyo’s would have
been willing to accept some level of risk in exchange for more
efficient commutes.

The point is, we’ll never know. Unless you understand a little
bit about what RFID is and how it works, you have no way of
assessing how a system built on the technology is designed,
and whether you wish to accept or reject the propositions
embedded in it. And this is just as true for all of the other
imperceptible technologies we are increasingly exposed to.
This is why I believe the work that Timo Arnall and Jack
Schulze and their colleagues are doing is so very important.
By depicting the ghostly traces of invisible radio fields so
elegantly, they help engineers, designers and system architects
to understand the particularity of their materials, even as they
help us ordinary users grasp just what’s going on in these
magical-seeming transactions.
Among other things, what this means is that design is finally
able to take these devices seriously, phenomenologically.
Rather than asserting “an RFID” as some eternal given,
something that will produce the same linear, determinate effect
each and every time it is deployed, Immaterials reminds us
that the choice of material, shape, size, direction, orientation
and power rating of the components involved have distinct
consequences for the uses to which those components can be
put. And as we’ve seen, these choices can produce effects on
levels seemingly entirely removed from the interaction itself.
In a recent piece for Wired UK, I argued that the pre-eminent
need in the networked city would be for translators: “people
capable of opening these occult systems up, demystifying
them, explaining their implications to the people whose
neighborhoods and choices and very lives are increasingly
conditioned by them.”
Timo and Jack are among the very first to take up this
challenge, and that they’ve done so so artfully and with such
sensitivity sets a very high standard for all those who would
follow.
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WIRELESS IN THE WORLD

3-WAY STREET

CITY TICKETS

SFPARK

Timo Arnall, Touch Project AHO, 2009

Ron Gabriel, 2011

Mayo Nissen, 2010

San Francisco Municipal Transit Authority, 2010

nearfield.org/2009/03/wireless-in-the-world

blog.ronconcocacola.com - vimeo.com/24572222

mayonissen.com/work/citytickets

sfpark.org - vimeo.com/13867453

An ongoing Touch theme is about making invisible wireless
technologies visible, in order to better understand and
communicate with and about them (see a Graphic Language for
RFID, Dashed lines, and Fictional radio spaces).

By focusing on one intersection as a case study, my video aims
to show our interconnection and shared role in improving the
safety and usability of our streets.

Pay-and-display parking ticket machines are an example of an
intensely technological piece of infrastructure.

SFMTA established SFpark to use new technologies and policies
to improve parking in San Francisco. Reducing traffic by helping
drivers find parking benefits everyone. More parking availability
makes streets less congested and safer. Meters that accept
credit and debit cards reduce frustration and parking citations.
With SFpark, we can all circle less and live more.

Right now I am sitting near fourteen objects sending and
receiving radio signals, from Oyster cards to mobile phones and
wireless routers in a multitude of overlapping and competing
fields. Here we are creating communicative material that uses
dashed-line abstractions to visualise the presence of wireless
technologies in the everyday environment. What if we could see
every field produced by an Oyster card or NFC enabled mobile
phone?

The video is not trying to be statistically relevant in terms of
numbers of infractions per day or percentages. The video is a
carefully edited collection of clips shot during Summer/Fall
2010, intentionally chosen to graphically illustrate points of
tension within NYC intersections, where 74% of all accidents
in NYC occur.

This project explores how we can use these ubiquitous and
expensive boxes to make cities more responsive to the needs of
those who live in them, and proposes a service through which
ticket machines become a communication channel between
citizens and their local authorities. By taking functions that
may otherwise be found on websites or interacted with through
mobile devices, and physically embedding them directly in the
urban fabric, City Tickets democratises access and input to
municipal services and brings that dialogue to where it is most
relevant and powerful: here and now.
Comes in Copenhagen or, as shown, New York variants.
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SFpark works by collecting and distributing real-time
information about where parking is available so drivers can
quickly find open spaces. To help achieve the right level of
parking availability, SFpark periodically adjusts meter and
garage pricing up and down to match demand. Demandresponsive pricing encourages drivers to park in underused
areas and garages, reducing demand in overused areas.

Page 23 of 24

PHOTO: Thom Sanders
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Every morning, I push the STOP button on the handrail of a number 63 bus.
It tells the driver I want to get off at the next stop.

This was particularly resonant given the truly atrocious way
that Muni handles the same problem. A few buses have the
same STOP button, but a majority of them (and all of the
modern streetcars, along with most of the vintage ones) have
pull-cords along the windows. The cords usually have a two to
five second lag before the alarm sounds letting you know it’s
actually been acknowledged, so often they ping repeatedly.

I’m very fond of the button. It immediately radiates robustness: chunky yellow plastic
on the red handrail. The command, STOP, is written in white capitals on red. There’s
a depression to place my thumb into, with the raised pips of a Braille letter “S” to
emphasize its intent for the partially sighted. When pushed, the button gives a quarterinch of travel before stopping, with no trace of springiness; a dull mechanical ting rings
out, and the driver pulls over at the next stop. […] It’s immediately clear what to do with
this button, and what the outcome of pushing it will be. It makes its usage and intent
obvious.

Meanwhile, unlike London’s simple “the doors are opened by
the driver”, when you go to get off the bus, there are at least
three different door-opening mechanisms.
Some buses have you pushing the door, others stepping down,
and streetcars ask you to push a bar next to the door. Because
each is different, each needs labels (often multiple labels,
in inconsistent typefaces). Occasionally the door won’t open
until the driver switches something, leading to cries of “Back
door!” from frustrated passengers (or, more commonly, those
watching someone who’s so tied up in being confused they
don’t think to call).
You wouldn’t think you could get homesick for a simple button.
You’d be wrong.

LEFT: Tom Armitage
The Game Design of Everyday Things: Buttons

This is a good button.
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ABOVE: Paul Mison
notes.husk.org/post/5621116304/stop-buttons
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