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INTRODUCTION

What exactly is meant by the term intelligent infra-
structure? I use it to refer to infrastructure imbued 
with self-awareness by sensors and computing.1 
This conception becomes increasingly important 
when considering future scenarios for metropoli-
tan areas.  Intelligent infrastructure comprises not 
only technological artifacts, but also social relations 
– the open source movement, hackathons, partici-
patory practices, all of which today’s mobile Web 

2.0 makes possible. The term also includes net-
worked social intelligence and crowd sourcing, both 
of which have their own generative potential – for 
example, when social media begins to initiate new 
political practices and becomes a platform for re-
distributing resources.   In this paper and my own 
research, intelligent infrastructure denotes adap-
tive systems, e.g. wireless mobile communication 
devices, used as a means to organize people and 
vehicles through sensors.  One prototype project 
will be described in detail: Los Angeles REDCAR.  
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While some of the technology described is still na-
scent, this paper outlines how new protocols and 
adaptive systems are poised to instigate new met-
ropolitan forms, programs, and practices.

THEORY AND BACKGROUND

Although many advances in transportation and 
transportation technologies have occurred in the 
last decade, the theoretical foundations originated 
much earlier -- during the 1960s when a discourse 
on “spatial practice” emerged.   Drawing upon the 
political and cultural ferment of the time, Melvin 
Webber, an urban planner at UC Berkeley argued 
that the quality of the “urbane” might not be de-
fined by buildings, but instead by a rich exchange 
of information.2 Webber’s theories aligned within 
other avant-garde architects, artists, writers, and 
critics, known as “spatial urbanists” who envisioned 
a set of possibilities for future human settlement 
and transportation.  Many of these projects were in 
large part a response to the government’s planning 
policies and its Kafka-esque bureaucracy, which 
many architects considered the first obstacles to 
the implementation of their radical urban designs.3

The spatial urbanists formed an international net-
work of experimental practice that included the 
Situationist International, Archigram, the Metabo-
lists, Superstudio, and others. Other spatial theo-
rists envisioned relational structures as conceptual 
models that could be projected onto physical social 
space.  In particular, Webber’s  “city as a commu-

nication system” from “Community without Propin-
quity”4 and Reynar Banham’s “autopia” from “Los 
Angeles: The Four Ecologies”5 – these publications 
contributed to an increased understanding of the 
urban condition as a dynamic social space. 

Some designers of that time envisioned Utopian 
cities taking the form of massive grids or meshes 
suspended above the ground, with all parts (and 
inhabitants) circulating in a smooth, synchronous 
rhythm; the streets and buildings constituting a gi-
gantic work of plastic art or interactive machine.6  
In this new urban world, technology and automa-
tion were expected to be positive forces, providing 
for material needs as well as time and space for 
leisure. The architect and mathematician Chris-
topher Alexander analyzed urban organizational 
structures and made an even simpler distinction 
between trees and semi-lattices in order to de-
scribe the social organization of the contemporary 
city.  He argued that the unnatural tree structure, 
as a diagram of discreet and non-overlapping sets, 
formed the basis of virtually all modernist urban 
plans.  In place of an exclusionary tree model, he 
argued that architects and planners should be de-
signing urban space in a semi-lattice organization, 
in order to create a better fit between physical 
spaces and social practices that energize them.

By 1996, Manuel Castells’ seminal notion of “spac-
es of flows” expands Alexander’s ideas – describing 
cities that are conditioned by cultural networks that 
fall across a spectrum, from centralized to distribut-
ed, in other words, from trees to semi-lattices.  The 
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distributed semi-lattice network offers up a very 
different model of social organization than central-
ized or tree models, which still dominate the hier-
archical structure of the city.7 A distributed network 
is dispersed and non-hierarchical; it is not self-or-
ganizing in the sense of functioning automatically, 
but in the sense that its organization is not deter-
mined by a centralized, dominant power within or 
above the network.  As Peter Mortenbock likewise 
suggests, contemporary networked cultures, which 
operate according to distributed structures, offer 
up new possibilities for urban organization.8

PROJECT DESCRIPTION  

If contemporary designers take the approach that 
networked cultures as offering new social practices 
and protocols, what are the potential implications 
for urban form?   For the last two years, I have 
been part of an interdisciplinary team of architects 
and industrial designers – 510 Collective: Ben Feld-
man, Tyron Marshall, Gerry Tierney,  and Format 
Design: Katherine Handy, Dinesh Perera – in con-
versation with with Christopher Borroni-Bird, Di-
rector of Advanced Vehicle Concepts at GM, taking 
up the issue of how networked cultures might offer 
up new possibilities for urban organization. 

The philosophy underlying my research holds that 
design, as a way of thinking, plays a distinct and 
important role in the advancement of knowledge 
and human well-being, a role complementary to 
those of science and technology, because designers 
are concerned with the application of technologies 
to specific human needs in particular contexts.9 The 
projects that the team has engaged concern the 
public sphere, and in particular, leveraging existing 
technologies and infrastructure and repurposing 
towards a distributed urban transportation system.   

The background research employed a mixed meth-
odology in order to better understand the relation-
ship between information access and transit riders, 
e.g. commuters, students, tourists, and others.   It 
was structured in three parts comprised of a litera-
ture review, ethnographic studies and data analysis 
– all of which contributed to the concept design of 
Los Angeles_REDCAR.  This prototype system utiliz-
es existing street and freeway infrastructure, along 
with emerging P2P communications networks to 
create a new public realm transportation overlay by 
reversing the current top-down fit-the-user-to-the-
technology approach of traditional public transit.

The Los Angeles_REDCAR is a novel system that 
builds on other existing systems. For example, Par-
is introduced Autolib, an electric ‘floating vehicle’ 
program similar to their free bike program, Velib.   
Diamler AG’s car2go is an electric carsharing sys-
tem launched in four North American cities. The 
Google+ autonomous car was recently legalized in 
the state of Nevada.10  While Los Angeles_REDCAR 
system acknowledges existing precedents, it goes 
beyond precedent by combining components in a 
new way, creating a condition that engineers and 
planners term, ubiquitous mobility. Los Angeles_
REDCAR is a public transit infrastructure for locat-
ing and sharing cars that is intelligent, responsive, 
and individualized – in real time.

TEST CASE: LOS ANGELES

Many metropolitan areas continue to experience rap-
id growth with some cities, such as Los Angeles, re-
ceiving over 700 new residents each day.  One of the 
current challenges for expanding cities is the design 
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of a flexible transportation infrastructure that can 
respond to an ever-increasing demand – and one 
that can also carry forward the vision of a socially 
equitable and sustainable society.   This model of 
infrastructural response necessitates a rethinking of 
traditional personal mobility strategies.  Networked 
systems, in particular, can solve some of the prob-
lems that the modern city has inherited, including 
a fixed infrastructural system that is expensive and 
slow to respond to changes in the activity of a city. 

This research project confronts four principal urban 
issues:

1. The Polycentric City Most mass transit systems 
are designed around an assumed centralized ur-
ban core, which does not address the polycentric 
organization of Los Angeles and many rapidly 
growing cities in the developing world.11

2. Low Density Suburban population dispersion 
over a wide geographic area, with resulting re-
duced densities, does not make optimal use of 
a centralized transportation system.

3. User Preference Traditional mass transit sys-
tems are predicated on a top-down, fit-the-
user-to-the-technology methodology, which 
ignores user preferences (i.e. autonomy) and 
usage patterns (pre-work versus post-work so-
cial practices).

4. Ride Sharing Current ride sharing scenarios 
have limitations: (1) They can only accommo-
date one or two additional riders per one-car 
unit; (2) In our current cultural climate, shar-
ing rides with strangers raises perceived safety 
issues amongst segments of the population.

Los Angeles_REDCAR is an example of a networked 
system – one that combines technology with social, 
economic and cultural exchange. In this respect, Los 
angeles_REDCAR is a tactical intervention that builds 
upon the region’s existing autopia ecology by lever-
aging social software with ubiquitous mobile technol-
ogy as a means to promote connectivity.  If adopted, 
flexible networked systems have important implica-
tions for the future of urban development.   Along 
with increased zoning densities and new models of 
transit-oriented development (TOD), networked sys-
tems can create a better transit experience for many 
urban residents. 

TACTICAL SYSTEM COMPONENTS

The positive effects of sustainable transportation 
practices are already well documented.   It has also 
been established that the personal automobile is in-
efficient in its manufacture, marketing and utiliza-
tion.   In Reinventing the Automobile, the late Wil-
liam Mitchell sets out four ways in which personal 
transportation will likely adapt to fuel scarcity: 1) an 
underlying design system based on electric-drive and 
wireless communications; 2) a Mobility Internet for 
sharing traffic and travel data; 3) smart electric grids 
based on renewable energy; 4) dynamically priced 
markets for electricity, road space, parking space, 
and shared-use vehicles.12   Those four future sys-
tems describe some of the ways in which intelligent 
infrastructure will impact the urban experience.  All 
could be considered adaptive systems, e.g. wireless 
mobile communication devices as a means to orga-
nize people and vehicles through sensors.   As part 
of an ongoing reconfiguring of urban transportation, 
Los Angeles_REDCAR prototype system integrates 
three components: 1) mobile communication device 
which is 2) overlaid with a social software application 
operating in real time and 3) an autonomous vehicle. 

Mobile Communication Device (i-phones, 
droids, other) While the cell phone started out as a 
mobile communication device, it effectively evolved 
into a portable computer enabling any number of 
social practices: image sharing, banking, purchas-
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es, etc. that will only become more extensive in the 
future.   The wider acceptance and distribution of 
wireless and episodic networks enable what could 
be termed “personal infrastructure” characterized 
by the ad hoc dynamic sharing of physical and vir-
tual resources among heterogeneous devices.   In-
formation, entertainment, and financial services on 
demand effectively replace fixed shared services. 
With Los Angeles_REDCAR, wireless networks con-
nect vehicles to riders in realtime.

Application  The  application organizes people, 
goods, and services.  Importantly for Los Angeles_
REDCAR, apps can organize and coordinate trans-
portation options dynamically, in real time and on 
the go – especially leasable (timeshare) cars such 
as from Zipcar or other such services. This may 
be the future direction of the automobile industry 
-- no longer selling cars but instead leasing vehicle 
usage in units of time to urban dwellers equipped 
with smartphones apps that will reserve, locate 
and lease cars by the minute.13

Angelinos will be able access REDCAR through a 
variety of designed and developed applications 
such as:

• “I need to get somewhere fast” 
(solo - speed priority)

• “I need to do errands” 
(vehicle timed-transfer ok) 

      • “I need you to be my designated driver” 
(help!)

      • “I’m new to the city and want to see the
 sights” (timing less important)

This networked transit system is intelligent, be-
spoke and responsive; it reacts to and evolves to 
address the social / work / recreational tasks and 
preferences of the user.  These preferences and/
or profiles access and reorganize a cache of real-
time data to fit users needs. This distributed transit 
system solves many of the problems inherent with 
fixed transportation infrastructure.

Autonomous Vehicle  Google’s driverless car is 
being developed by Sebastian Thrum, director of 
the Stanford Artificial Intelligence Laboratory (and 
Google engineer)  whose team at Stanford created 
the robotic vehicle that won the 2005 DARPA Grand 
Challenge.  The system combines information 
gathered from Google Street View (which Thrum 
invented) with artificial intelligence that combines 

input from video cameras inside the car, a sensor 
on top of the vehicle, radar sensors on the front of 
the vehicle and a position sensor attached to one of 
the rear wheels that helps locate the car’s position 
on the map. Google anticipates that the increased 
accuracy of its automated driving system could 
help reduce the number of traffic-related injuries 
and deaths, while allowing for more efficient use 
of energy and space on roadways.14 As of summer 
2011, the Google+ driverless car was legal in the 
State of Nevada.  

Sustainability figures prominently in the develop-
ment of alternative transportation systems.  It is 
projected that by 2020, peak oil production will 
have been reached.15  The zero-carbon emission Los 
Angeles_REDCAR can be configured to carry more 
passengers than conventional private automobiles. 
The intent is that through higher utilization rates the 
REDCAR technology will allow for the replacement of 
conventional automobiles at a 1:3 ratio. 

Vehicle Configuration: Building upon the National 
Automated Highway System Consortium NAHSC/
PATH I-15 demonstration project “platoons” of up 
to 25 cars can gang together to share part of a 
route or they can “mate” to create a shared mobile 
social interest platform.16

Emergent Nodes: Commercial development will nat-
urally emerge from the urban fabric in response to 
social hotspots triggered by both physical space, i.e. 
locations of transfer from vehicle to transit, and social 
swings. The overlay of efficient route-processing soft-
ware upon the physical realm will create serendipi-
tous social and transit “hot-spots” to emerge creating 
an organic evolution of true TODs.17
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NEW SOCIAL PRACTICES

While the previous section focused on functional as-
pects of transportation systems, such as everyday 
commuting, mobile technologies are rapidly modi-
fying other urban spaces and practices.   It follows 
that new forms of urban space might emerge at-
tendant upon new media. One of the most compel-
ling is the upswing in mobile restaurants connected 
via micro-blogging platforms, such as Twitter.   In 
Los Angeles, one of the best known is Kogi (Asian 
fusion), whose late night itinerary is disseminated 
to Twitter followers.   In San Francisco where the 
price of real estate prohibits many small neighbor-
hood restaurants, hungry hipsters flock to Seoul on 
Wheels or Chairman Bao after receiving a pre-lunch 
time text announcement via their cell phones. To-
day Manuel Castells would define this as a “materi-
al organization of time-sharing social practices that 
work through flows.”18  These examples, however, 
are not meant to explain a theory of social network 
culture, which is outside the scope of this paper, 
but to document occurrences of emergent urban 
practices.19   Additional social science research is 
recommended to determine to what extent ur-
ban dwellers are prepared to organize their lives 
through mobile technologies. 

TRANSIT ORIENTED HOUSING

In much the same way that transportation alter-
natives can arise vis-à-vis social and technologi-
cal innovation, urban habitation can also respond 
to change.   Two significant economic and social 
trends have potential implications on urban form.   
Among 18-34 year olds, there is a conscious deci-
sion to drive less.   That decision is partially influ-
enced by economics (high cost of car ownership is 
making it difficult to own a car, with the result that 
this demographic is buying fewer cars), in addition 
to  environmental concerns.20  A second important 
trend among 18-34 year olds is a locational prefer-
ence for central urban areas, i.e. higher-density, 
walkable, mixed-use environments, representing 
a choice away from the low-density, single-use, 
car-dependent sprawl that has predominated since 
World War II.   Demographic patterns can be trans-
lated into formal strategies for future urban de-
velopment, for example, with transit oriented infill 
(TOI) projects, particularly affordable multi-unit 
housing.  Designs for transit-oriented urban infill 
(TOI) are being explored at University of Illinois 

Urbana Champaign’s URL: Urban Research Lab by 
Braulio Soto who employs algorithms to create var-
ious morphological prototypes based on predictive 
analysis of reduced car ownership within an urban 
context.   In these projects, urban habitation is not 
viewed exclusively, but as a specific node within 
a larger infrastructural system – thereby requiring 
infill sites to be located within one block of public 
transit lines.  TOI projects yield higher densities 
and result in a smaller carbon footprint.21

New ways of organizing existing transportation 
resources demonstrate that design ideas can be 
leveraged into strategies that are environmentally 
responsible and socially equitable, enabling new 
urban forms and public interaction. 

CONCLUSION

While it is clear today that we are deeply embed-
ded in cultures which are formed in part by new in-
formation technologies, we still move within exist-
ing transportation infrastructure:  Roads, rails and 
subways, are not disappearing.   In the example of 
Los Angeles_REDCAR, both hardware and software 
are components of extensive mobile social net-
works that are supported and distributed through 
fixed roadways, guideways,  transportation.

Mitchell suggested that the digital revolution will 
alter patterns of human settlement and land use to 
the same degree as the industrial and agricultural 
revolutions did before.   For the future of cities, 
Mitchell proposed our intelligent interaction with 
them; an interweaving of information and matter 
will fundamentally change the way that we use 
space, distribute resources, and interact with our 
communities.22  As architects and engineers work 
across a variety of disciplines to solve seemingly 
intractable urban problems, there is still tremen-
dous potential and cause for future research.
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