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Over the course of the next 25 years, the rate of world urbanization will be greater than any time in his-
tory. Cities are no longer being formed around manufacturing or industry but around the convergence of 
global flows of capital and labor. As the centralized power structure of industry is migrating away from the 
metro area, a decentralized power structure is becoming more apparent, indicated by informal settle-
ments. Due to the extreme segregation of classes, and the juxtaposition of formal and informal settle-
ments, Sao Paolo is a city in conflict, a territory where two worlds collide, causing ranges of confrontation 
and integration, involving all sectors of the population. 

The investigation of Sao Paulo and the intrinsically complex slum networks that exist there have revealed 
an invaluable amount of knowledge about emergent organization patterns, self-regulating systems, and 
the power struggles of societies that are in constant fluctuation. They change fluidly to adapt to any new 
set of circumstances. Unlike conventional models of organization and growth, the favelas break down 
overall planning and structure and tackle it from a personal, one to one level. The patterns that emerge 
are a direct consequence of the autonomous transfer of information between individual inhabitants and 
their environment. The success of these communities is possible because of self-organization and regu-
lation of the system. By localizing and decentralizing the authority of this system, the inputs and outputs 
are highly adaptive to the resident’s needs, and the emergence of shelter and infrastructure is possible 
through a “do it yourself” method. 

The grounding research of favelas revealed their emergent temporality and adaptability. These ideas 
have also been observed in a number of other sources. “In organic urban development, there is no grid; 
there is only spontaneous juxtaposition and the constant negotiation of boundaries.”1 This “negotiation 
of boundaries” is a main focus in our research. The interfaces between boundaries are spaces of friction 
at the edges of segregated logics and methods. The struggle of relationships that exist physically and 
socially imply constant change and need solutions that can adapt and change with them. Through the 
break down of cognition and processing, problems can be addressed on granular levels that are specific 
to each autonomous condition. 

The logics that govern and shape the favelas can be utilized as a basis to create architecture that can 
change and respond to the needs of the occupants, ranging from single users to entire communities. An 
architecture that will not just seek a programmatic solution to a single infrastructural problem, but one 
that will use these ideas of flux to transcend multiple issues at the same time. Through simultaneous 
cognition, highly adaptive and responsive systems and spaces will emerge that will be more efficient 
and sustainable, socially and programmatically. We are proposing an infrastructure/architecture that will 
blur the boundaries between the conventional infrastructure in place and the informal communities that 
juxtapose it. By using ideas of adaptability and responsiveness extracted from the logic of these informal 
settlements, our proposal seeks to have the ability to respond to these opposing societies and models of 
organization. By spanning across the two opposing areas, we will attempt to address their issues while 
simultaneously and fluidly transitioning across boundaries. The intent is to allow them to not only coex-
ist but to intertwine and incorporate mutual qualities and resources so both sides can co-evolve. The 
informal will always exist in a planned city, but by looking at territories of interaction and separation, it is 
possible to manipulate negotiations between conflicting areas.

Agile Urbanism
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1 footnotes
2 http://darkwing.uoregon.edu/~sergiok/brasil/saopaulo.
    html

fig 1.  Location of State of Sao Paulo in South America
fig 2.  Map of population density for each region.
fig 3.  Growth of informal communities from 1987 to       
          2003.

Sao Paulo has a population of 10,990,000 resi-
dents within an area of 588 square miles (1,523 
sq. km). It is the most populous city in Brazil, South 
America, and the Southern hemisphere.1

The city sits in the center of the heavily urbanized 
Sao Paulo metropolitan area which has a popula-
tion of 19,977,506 people over an area of 3,108.5 
square miles (8,051 sq. km). It is the largest 
metropolitan area in Brazil, making it the second 
largest in the Americas, and one of the largest in 
the world. 2

Over time favelas have been steadily moving from 
the peripery of the metro area into the center of the 
city.  

Sao Paulo
Population and
Favela Density

  SOUTH
AMERICA

BRAZIL

   STATE OF 
SAO PAOLO

GREATER
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 METRO AREA
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Capricorn
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lowest density
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Number of households in 
favelas by regional district
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Sao Paulo, Brazil: history

Sao Paulo was originally established on January 25, 1554, when Jesuit priests Manuel da Nobrega 
and Jose de Anchieta founded the village of São Paulo. Upon settling the area they aimed to convert 
the indigenous Brazilians into Catholics.

Sao Paulo officially became a city in 1711. It’s economy flourished in the 19th century mainly due to 
coffee exports, which were shipped internationally from the adjacent port city of Santos. In the early 
20th century the coffee cycle plummeted due to a serious decline in international coffee prices, 
which in turn sparked the industrial development of the city. This development attracted waves of 
new immigrants from Europe, as well as Japan, Syria, and Lebanon. The booming economy also 
attracted large amounts of migrants from the poorest parts of Brazil. Due to competition from other 
cities in Brazil many of the manufacturing plants moved out of Sao Paulo and in the second half of 
the 20th century the city shifted from an industrial one to favor the service industries. The city 
remains the business hub of Latin America and is home to many local and international law firms, 
banking companies, multinational companies, and consumer services.

Anhagabaú Valley in 1920. Paulista Avenue in 1902. Paulista Avenue in 2007.

Italian immigrants in the early 20th century.

Sao Paulo was originally established on January 
25, 1554, when Jesuit priests Manuel da Nobrega 
and Jose de Anchieta founded the village of São 
Paulo. Upon settling the area they aimed to con-
vert the indigenous Brazilians into Catholics.1

Sao Paulo officially became a city in 1711. It’s 
economy flourished in the 19th century mainly due 
to coffee exports, which were shipped internation-
ally from the adjacent port city of Santos. In the 
early 20th century the coffee cycle plummeted due 
to a serious decline in international coffee prices, 
which in turn sparked the industrial development of 
the city. This development attracted waves of new 
immigrants from Europe, as well as Japan, Syria, 
and Lebanon. The booming economy also at-
tracted large amounts of migrants from the poorest 
parts of Brazil. In the early 1900’s, Sao Paolo was 
the center on Brazil’s Industry.  Twenty percent of 
the population was elite industry owners, and the 
remaining eighty percent were workers.2

By the 1930’s, industry had grown and companies 
build worker residences located around the fac-
tories.  This encourages migration from the north, 
people looking for work in the city.  Simultane-
ously, improved transportation allows for informal 
communities to form around the periphery of the 
central area.  

As the population booms, workers are forced to 
the periphery of the city, as the middle and upper 
class take up residence in the center.  From 1950 
to 1980, the population of Sao Paolo increases 
from 2 million to 8.5 million.    In the 1980’s, the 
economy failed, causing a boom in squatter com-
munities.3

Sao Paulo
History 

fig 1.  Paulista Avenue in 1902. http://upload.wiki
          media.org/wikipedia/commons/thumb/7/7f/Aveni
          da_Paulista_1902.jpg/180px-Avenida_
          Paulista_1902.jpg
 
fig 2.  Sao Paolo of today.  Patches of extreme poverty 
          are juxtaposed next to extreme wealth throughout 
          the urban fabric. http://i.treehugger.com/  
          images/2007/10/24/favela-morumbi-sao-paulo.jpg

fig 1.

fig 2.

1900’s Sao Paolo - Center of  Brazil’s Industry.

20% of population elite industry owners.
80% of population is workers.

1930’s Industry Grows  - Companies build worker residences close to factories.
SPRAWL BEGINS    - migration from north 
                                    -  improved transportation allows for peripheral squatters hoping for work
 

1950 to 1980’s - Population increases from 2,198,096 to 8,439,226.

1980’s  - economy falls - dominant source of favelas.

Corrupt Government Launders money meant to improve favelas, 
through ghost enterprises.

Some favelas evolve from scavenged objects to brick construction.

Organic formation of neighborhoods causes transportation nightmare.

Extreme wealth and extreme poverty occupy the same space.

Workers are forced to periphery  - upper middle class stays in city center.

Most of the peripheral land was sold or occupied illegally
         It lacked infrastructure and services.  

Sao Paulo, Brazil: urban density_timeline
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Specific to Brazil, when the Portuguese Monarchy 
relinquished power, they left numerous vacancies.  
De-industrialisation of the Sao Paulo area also left 
vacancies.  With migration from the countryside 
increasing, these conditions enabled patches of 
informal communities to form throughout greater 
Sao Paulo as well as along its periphery.  Informal 
communities are not only formed on unclaimed 
land, but also on illegal land, such as flood planes, 
precarious hill sides, along railways or on areas 
deemed as toxic due to industrial waste.

Brazil is one of the most economically unequal 
countries in the world with the top 10 percent of 
its population earning 50 percent of the national 
income and about 34 percent of all people living 
below the poverty line.1 The disparity between 
formal and informal communities is magnified by 
proximity.  Extreme wealth is juxtaposes extreme 
poverty.  Areas where these world’s collide be-
come territories of both conflict and segregation.  

Many favelas have electricity, but in most cases 
it is illegally tapped from the public grid. Water is 
provided by ad-hoc connections to broken water 
mains, and waste becomes open drainage canals 
which ultimately find their way into reservoirs, 
causing contamination of water supplies for the 
entire metropolitan area.  Piracy of basic infrastruc-
ture causes blackouts and water shortages.  

Favelas are constructed from a variety of materi-
als, including found objects ranging from bricks to 
discarded doors and pieces of cardboard. Many 
favelas are constructed very closely to each other, 
are very cramped, and allow for pedestrian traffic 
only.  This creates a multitude of circulation prob-
lems for the city as a whole.  Traffic congestion is

Housing 
Favelas

Sao Paulo, Brazil: housing_favela

A favela is a specifically Brazilian word for a shanty town. The majority have electricity, but in most 
cases it is illegally tapped from the public grid. Favelas are constructed from a variety of materials, 
ranging from bricks to garbage. Many favelas are very close and very cramped. They are plagued 
by sewage, crime and hygiene problems.
As a general rule, Brazilian cities do not recognize the existence of favelas as a legal entity.
Despite the attempts to cleanse Brazil's major cities like Sao Paulo of favelas, the poor population 
is continuing to grow at a rapid pace as well as the modern favelas that house them. In fact, the 
population of the favelas is growing faster than the population of Brazil as a whole.  After 1990, the 
city's growth rate leveled at 7 percent, but the favela population increased by 24 percent. By the 
year 2000, this created an all-time high of people living in concentrated poverty. 

Sao Paulo, Brazil: housing_favela

A favela is a specifically Brazilian word for a shanty town. The majority have electricity, but in most 
cases it is illegally tapped from the public grid. Favelas are constructed from a variety of materials, 
ranging from bricks to garbage. Many favelas are very close and very cramped. They are plagued 
by sewage, crime and hygiene problems.
As a general rule, Brazilian cities do not recognize the existence of favelas as a legal entity.
Despite the attempts to cleanse Brazil's major cities like Sao Paulo of favelas, the poor population 
is continuing to grow at a rapid pace as well as the modern favelas that house them. In fact, the 
population of the favelas is growing faster than the population of Brazil as a whole.  After 1990, the 
city's growth rate leveled at 7 percent, but the favela population increased by 24 percent. By the 
year 2000, this created an all-time high of people living in concentrated poverty. 

fig 1.

fig 2.

becoming exceedingly worse, as public transporta-
tion cannot handle the exploding population.

As a general rule, Brazilian cities do not recognize 
the existence of favelas as a legal entity, despite 
the fact that they make up one third of the of the 
population. Many of the informal residents don’t 
register for birth certificates because they cannot 
afford to pay the fee.  Others are born to parents 
who are not registered themselves, a requisite to 
obtain formal identity documentation. 2  

During the period of 1965 to 1982 over 150,000 
housing units were built or upgraded, mostly 
through COHAB, which is a collaborative private 
sector/state company. 3  Since the early 1980’s 
due to cutbacks the public housing burden has 
fallen more heavily on the municipality.  Attempts 
have failed to provide housing due to a number of 
factors;  proposed funding was not made available, 
alternative living space was seen by residents 
as inadequate, and rents which were considered 
modest by the government were well beyond the 
means of the occupants.  

Despite attempts of the government to assist the 
poor and to “cleanse” Brazil’s major cities like Sao 
Paulo of favelas,  the informal communities con-
tinue to rapidly grow.  

On the following page, images display the disparity 
between formal and informal communities.
`

1 foot note
2 http://www.undp.org/legalempowerment/pdf/South 
   America_report.pdf
3 http://www.geocases1.co.uk/printable/Housing%20
   in%20Sao%20Paulo.htm

fig 1. Open sewer canals through informal community.   
         http://www.janchip.com/06_30_0700-thumb. jpg
fig 2. Favelas in close proximity to Sao Paulo central 
         area. http://saul.keosky.com/WindowsLiveWriter/
         SaoPaulo_73F9/favela-morumbi-sao-paulo_2.jpg
fig 3. Informal with railway as boundary to formal. http://
         www.cteep.com.br/images/sobre_meio08.jpg
fig 4. Ariel view of highways seperating the informal from 
         the formal. googleearth.com
fig 5. Luxury highrises overlook favelas. http://www.   
         alchemysite.com/blog/uploaded_images/   
SaoPaolo-Rich_Poor-733490.jpg
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fig 4.

fig 4.

fig 5.

Sao Paulo, Brazil: housing_juxtaposition of opposites

Sebastian Misiurek | Heidi Jandris

SA
O

_1
1



C
R

IS
IS

 F
R

O
N

TS
: C

O
G

N
IT

IV
E 

IN
FR

AS
TR

U
C

TU
R

ES
Ag

ile
_U

rb
an

is
m Urban Density

Favela Communities In Sao Paulo

“Street peddlers take over the streets, favelas fill the space 
between highways, groups of homeless install themselves 
under viaducts. Like some amorphous tide, they spread 
everywhere, taking over the interstitial spaces.” 1

        1 Nelson Brissac, Paisagens Urbanas. 
           Harvard Design Magazine
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legitimized
informal
communities

industrial
formal
communities

informal
communities

green spaces

fig 1.  Aerial view of industrial area

fig 3.  Aerial view of legitimized informal settlements fig 4.  Aerial view of informal settlements

fig 2. Aerial view of formal settlement

Map of adjacent neighborhoods fig 5.

fig  5.  Abandoned skyscraper being used as  “highrise 
           favelas”.  http://forum.skyscraperpage.  com/
           showthread.php?t=119004

Throughout the urban fabric of Sao Paolo, there 
are four distinct urban types. Industrial (fig 1), 
formal orthogonal  planned urban growth pattern 
(fig.2),  informal settlements, which is densely 
organized using logic which emerged without any 
predetermined planning (fig.4), and housing which 
has evolved from the informal settlements (fig.3), 
and retains the pattern, but over time has been 
legitimized.    

Due to a set of circumstances unique to cities in 
Brazil, the different zones are virtually superim-
posed upon each other without integration.  The 
informal settlements are extremely segregated 
from the formal, even though they are positioned 
literally inside and right next to them.  

The formal urban fabric, was built around a central 
point of control, manufacturing and industry.  The 
informal urban fabric is a network, decentral-
ized, agile, adaptable, and was formed out of a 
centralized control scenario, but  by the transfer 
of information between its inhabitants and their 
environment.  

The informal are adaptive systems that are ex-
tremely stable and robust.  As the current indus-
tries change, and  leave Sao Paolo, the  informal 
settlements are very quickly moving in.   As people 
move away from the central metro areas, they are 
rapidly moving into abandoned high rise buildings,  
(fig 6).  

Texture Of The 
Urban Fabric
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Network of efficient electrical infrastructure.

Diagram of existing inellficint electrical infrastructure 
within informal settlements. 

fig 1.

1  http://www.geoinfo.info/geoinfo2005/papers/P14. PDF

fig 1. Multiple power lines extending from a source 
         outside of the favelas. http://lh6.ggpht.com/.../
         NACwnxUUaww.cimg4094.JPG
fig 2. Telephone pole with pirated electric lines. http://
          Ihc.

Electricity is initially pirated from an outside power 
source.  The electrical network grows and self 
regulates in tandem with the favela units.  This 
chaotic system is highly inefficient, as it crosses 
over itself and repeats.  The greater metropolitan 
area of Sao Paulo is frequently prone to black outs 
because of this informal power drainage.

Over time the supplier companies, view the favela 
residents as potential customers rather than 
thieves.  As favelas stabilize the electrical networks 
are legitimized, and their configurations change. 

Optimal positions for each “bus” connection are 
based on the following principles;  they must repel 
any other bus with force inversely related to the 
square of the distance that separates them,  
and a pair of adjacent buses are mutually repelled 
or attracted with force proportional to the distances 
that separate them.1

A new electrical network can emerge once a cer-
tain degree of stability within the favela is reached.  
As the favelas continue to self-regulate, the electri-
cal network responds, and changes based on the 
favela network.

Computationally, the “electric” networks would 
be determined by the location of emergent units. 
Inputs being distance and size (amount of flow 
needed).

 
Infrastructure 
Electrical Network

fig 2.
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fig 1.
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fig 1.  Open sewerage trenches which flow through the 
           infor mal settlements. http://idrinfo.idrc.ca/ 
           IMG/1652.jpg
fig 2.  Sewerage streams outside of the informal set-
           tlements  which flow into reservoirs. lh4.ggpht. 
           com/.../ WG45s3A6fHA/IMG_0174.JPG

Water is obtained for the favela population by 
breaking water mains and carrying the water to 
the inhabitants.  Not only does this deplete the city 
water supply, but also leaks thousands of gallons 
of water into the ground.

Garbage collection in favelas does not include 
houses located on narrow lanes or stairs, where 
trucks have no access.  Collection services are 
usually only made at overflow points of garbage 
concentration. 
 
Due to the illegal proximity of most informal settle-
ments to floodplains, they have become the cause 
and also the victims of  environmental decay.  Fifty 
percent have access to inhouse toilet facilities, 
which drain into open ditches.  The sewerage then 
drains into Sao Paolo water supplies.   

Survival of a system relies on its ability to process 
its waste.  Due to explosive over population, Fave-
la waste output does not currently act as input for 
another system, it simply pours to the reservoirs of 
greater Sao Paolo area.  

Infrastructure
Water and 
Sanitation Network

fig 2.
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                SAO PAOLO SPRAWL

                   LACK ING
      PUBLIC TRANSPORTATION
            INFRASTRUCTURE
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      CRIME
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       TOO MANY CARS
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In Brazil, 40,000 people are killed, annually, by fire-
arms,  according to the United Nations. The coun-
try’s private sector  alone spends US$ 24 billion a 
year for protection. While  having only 2.8 percent 
of the planet’s population, Brazil is  responsible 
for 11 percent of all the homicides committed on 
earth.1

During the last 20 years, the Brazilian economy 
managed to  double the number of wealthy Brazil-
ians, causing the gap between  rich and poor to 
increase.2 

Drug networks hold control over the favela citizens, 
providing protection, and money for vital human 
needs.  Money is obtained from crime outside of 
the favelas.   Some of  money goes back into the 
community, but most goes to police.  The police 
are under paid, and under trained, leaving them 
susceptible to corruption. Most of the firearms are 
bought from the corrupt policeand they also act as  
middle men in the drug deals. (fig 5).  

The crime/corruption control networks are ex-
tremely unstable and volatile. Youths alternative 
opportunities and structured groups other than 
the druglords. This has caused the emergence of 
the opposition control network, which call them-
selves Afro-Reggae, and seek to lead through 
music, and non-violence. Afro Reggae is a growing 
political movement, started by ex drug lords who 
incorporated music with anti-criminal/drug/corrupt 
police message.  It has been growing within the 
favelas, and in the settlements in which it exists, 
the amount of druglords is decreasing. They are 
gaining community influenceas the Afro-Reggae 
movement is growing throughout other favela com-
munities. 

Protection and Control
Crime Network vs. 
Community Network

fig 1.

fig 2.

fig 3.

fig 4.

1 Footnote
2  footnote

fig 1.  Gangs of police in riot gear outside a favela. www.
           opzuid.demon.nl/ mooi%20opzuid/pics/tropa.jpg
fig 2.  Druglords with guns defending territory. http:// 
           www.janchipchase.com/RIO_ADI_JGC_0291-   
           thumb.jpg
fig 3.  Former druglords exchange music and political 
           awareness for violence. 3http://www.favelarising.
           com/photos.html
fig 4.  Afro-reggae performance. http://farm1.static.flickr.
        .  com/29/62311830_559013f3bd.jpg?v=0
fig 5.  Diagram of interaction of druglords and afro-reg
           gae movement.
fig 6.  Feedback between informal and formal settle
           ments with Images from documentary of Sao       
           Paulo. Manda Bala. Dir. Jason Kohn. Kilo/City 
           Lights, 2007.

fig 6.

fig 5
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Emerging Industry

The metro area of Sao Paolo, due to muggings, 
kidnappings, and the drug trade,  is a very danger-
ous city.  In search of security, new industries have 
emerged.  The bullet proofing of cars has become 
a multi-million dollar industry, with the process 
usually costing more than the automobile.  People 
take educational courses to learn how to evade 
kidnappers.  Plastic surgeons have developed new 
techniques to replace severed ears from rib carti-
lage.  Transportation by helicopters  has become a 
common means of commuting.

Emerging Phenomenon
Asphaltization - The Gentrification of Favelas

Because the crime lords protect the citizens of the 
favelas, these informal communities potentially 
offer protection from the class based violence that 
occurs in the Greater Sao Paolo area.  People and 
businesses from the formal settlements have been 
moving into the informal causing a phenomenon 
called “Asphaltization”.  This is a form of gentrifica-
tion has the potential to again displace the poor, 
continuing and expanding the cycle.

Security and 
Asphaltization

fig 1.  Business specializing in automobile and transport 
          security. http://www.weeklystandard.com/weblogs/
          TWSFP/im age014.jpg
fig 2.  Kidnapper and victim.  http://www.guardian.co.uk/
          world/2008/jun/20/brazilvav 
fig 3. Even Santa commutes via helicopter. http://riodeja
          neirolimo.com/images/cars.jpg
fig 4.  Helicopter over Sau Paulo, the safest way to navi
          gate the city. http://blogs.kansascity.com/photos/
          uncategorized/guard_hostage_in_brazil_full_ap_
          photo_1.jpg

fig 1.

fig 2.

fig 3.

fig 4.
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In the scale of the favelas, the units most unstable 
and most vulnerable to flux are either consumed 
by encroaching favelas, being calcified, or they are 
destroyed, creating emergent circulatory patterns.  

Informal Settlements  
Progenitors of New Urban Infrastructures

The most stable networks are not necessarily the 
most adaptable.  Adaptability is directly depen-
dent a networks propensity for fluctuation.   In 
1970, programmers Gardner and Ashby found that 
beyond a certain threshold, increasing connectivity 
of nodes in the network would decrease the ability 
of the system to rebound after disturbances. 2  In 
addition, networks, which are more adaptable, are 
the most likely to exhibit emergent behavior.  

Favela logic adapts locally which induces region-
alism and localism. Adaptive behavior breeds 
co-evolutionary behavior, producing intertwining 
networks.  The networks feed off of each other, 
output of one being the input of another. 

Due to their close proximity and speed of growth, 
the influence of the informal is spreading into the 
formal.  Understanding the logics of the informal 
can help inform a better understanding of how to 
incorporate the two communities while minimizing 
conflict. 

1 footnote
2 footnote

By uncovering the internal logic of how an infor-
mal community grows, we were able to develop a 
method for assigning varying degrees of establish-
ment, stability/vulnerability, access/security, and 
areas of emergent circulation.

As favelas grow, they operate in ways that sug-
gest a collective intelligence.  Autonomous units 
exhibit local behaviors arising from well defined 
rules, which create a global organization. Spacial 
patterns develop which embody segregation within 
the social groups of Sao Paolo.  The units not only 
react to their environments and to neighboring 
cells, but also behave according to their own pro-
tocol and plans.  They exhibit the ability to commu-
nicate with surrounding units, and also sense and 
respond to their environment.  
 
The favelas of Sao Paolo, Brazil were created by 
a unique set of circumstances.   Land in Brazil 
had been owned by Portuguese Monarchy, which 
upon leaving left the land rights to no one. 1 This 
accounts for the amount of vacant land available 
for informal communities to develop.  There is an 
absence of a sufficient middle class, which allows 
for the juxtaposition of extreme wealth next to ex-
treme poverty.  The poor are all but ignored by the 
government, and are left to fend for themselves.

When squatters initially move into an area, they 
place the first structure near a natural boundary.  
This could be a river, a road or railroad tracks. 
Subsequent units (non family members) build 
along perimeter, but as far as possible from previ-
ously existing units. Density increases as units 
grow toward each other.  Pre-existing units take 
over newer units based on the following variables; 
density, area, orientation axis, and proximity to 
border.

Smaller units are generally less established, un 
stable and more vulnerable to fluctuation.  Larger 
units are usually more established, more stable 
and less vulnerable to fluctuation.   

Dense regions are established, and show a high 
degree of organization. Sparse regions units are 
usually less established, and have lesser degree 
of organization.   

Units are initially oriented either parallel or perpen-
dicular to the original boundary line.  As units begin 
to grow, and encroach on other growing units, their 
orientation angles differ.  The area where they 
meet accounts for emerging circulation patterns.

Close proximity of units to the borders also means 
that the units are older and more established. 

Qualitative analysis

Cross-referencing the various quantities, gives 
degrees of qualities.  Stability among the fave-
las could be qualified as high by units that have 
a large area and were found among an area of 
high density.  Units are unstable if they have a 
small area and are located in a densely populated 
area.  Units have high access, and consequently 
low security, and are more volatile if they had a 
small area and were found in a sparsely populated 
area.  Inversely, units were considered to have low 
access, and therefore higher security if they had 
large areas and were located in a densely populat-
ed area.  Units have an additional degree of stabil-
ity if their orientation angle is parallel or perpendic-
ular to the initial border.   Units that had orientation 
angles skewing with a high degree from the border 
are unstable, more vulnerable to fluctuation.

Orientation directly influences the issues such 
as security and volatility of the network.   If the 
orientations of units to their neighbors are similar, 
the cells will calcify together.  If orientation of a 
unit growth differs from approaching unit growths, 
the units between the two growths, which differ in 
orientation, will be destroyed to form circulation 
patterns.   This creates the organic way in which 
circulation occurs between the favelas.

Cognitive Mapping
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If there is available
space between units, a 
new unit will occupy the 
space while orienting 
itself to the largest (most 
stable) neighboring unit. 
(fig. 5 & 6)

If new units  have no  
access (purple) they 
will combine with their  
closest, smallest (most 
flexible neighbor), with 
access (light blue)  and 
form a larger more stable 
unit, which has access to 
the exterior. (fig. 7)

As growth of the units 
continue over time,  
larger (more rigid) units 
will “look” to smaller 
units (more flexible) and 
engulf them, creating 
spaces within spaces  
(fig. 8)

If the orientation be-
tween of a smaller unit is 
not compatible with that 
of a larger one then it will 
be removed to allow for 
a circulation path to be 
created.

This process of negotia-
tion with individual units 
and their neighbors 
continue until the ratio of 
large to medium units is 
equalized. 

Due to constant addition, 
subtraction and combi-
nation of units,  circula-
tion paths and stabilized 
dwellings emerge.

Circulation logic 
between units

due to growth, if cells have no circulation
   access, the cells will combine with closest,
   �uctuating (smalest) cell

if there is space between cells then
   another favela will grow, orientation 
   similiar to larger cell

if orientation between small cell and
larger, more stable cell is greater than
45 degrees, cell will be removed,
creating circulation path

proess continues until ratio of
  large cells to medium cells is
  equalized
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As informal settlements increase density, orienta-
tion angles of individual units begin to dictate circu-
lation patterns.  As units encroach neighbors, the 
units which exhibit the highest degree of orienta-
tion variability will be destroyed and begin to form 
vacancies which become pathways, and over time, 
roads. (fig. 5 - 9)

Favelas (informal settlements) develop within  
spatially restricted non-occupied land. They face 
geometric constrains and therefore present a 
highly dense spatial structure.

Spontaneous settlements are clear examples 
of complex subsystems within a complex urban 
system. The morphological result appears to be 
fragmented patches, with different patterns often 
seemingly disconnected from each other.  

Squatters parses the site and, when reaching an 
attractive boundary, finds an available place to 
settle. (fig.1) As the settlement gets dense the 
newcomers take longer in the searching process, 
finally settling in more restricted spaces and oc-
cupy vacant spaces between existing dwellings. 
(fig. 2) This results in a highly diverse cluster of 
housing units that are constantly negotiating with 
neighboring units. (fig. 3 & 4)

The Informal Favela

Logic of Circulation

Logic of Growth
The initial settlers are attracted to natural and artificial boundaries at the perimeter of the site. They settle when 
placed within certain distance of boundaries and within certain distance to each other. 

Units begin to grow, their size is determined by the availability of surrounding materials. Orientation is based on 
existing, neighboring unit and boundary. 

As units begin to encroach on each other, larger, more stable units dictate orientation of smaller units. Smaller 
units in between neighbors are in constant fluctuation unless it is engulfed by a larger neighbor.

fig 6.

fig 5.

fig 7.

fig 8.

fig 9.



C
R

IS
IS

 F
R

O
N

TS
: C

O
G

N
IT

IV
E 

IN
FR

AS
TR

U
C

TU
R

ES
C

og
ni

tiv
e_

M
ap

pi
ng

Sebastian Misiurek | Heidi Jandris

SA
O

_2
9

Areas of the individual units were calculated, and 
placed into three ranges of small, medium and 
large.  

This quantitative analysis led to a series of quali-
tative analyses. If a unit has a smaller area, it is 
understood to have a lesser degree of stability.  It 
is younger/less established, generally closer to the 
center of the settlement, and is more likely to be 
engulfed by larger, adjacent favelas.  

The units with larger areas have a higher degree 
of stability.  They are generally older/more estab-
lished, and have a higher degree of influence over 
the surrounding units. They are located closer to 
boundary conditions and usually have access to 
roads.  

Over time more stable units will consume less 
stable units, enabling them to grow.  Larger units 
have an internal structure of several smaller units.  

Mapping Of Areas
Degrees Of Stability and 
Influence

high density of medium area range

high density of small area range

high density of large area range

large areas

medium areas

small areas
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Due to qualities described by the area of the 
units, proximity between differently sized area unit 
ranges gives the likelihood they will be engulfed by 
their closest, larger neighbor.  

Relationships between medium and small units are 
in black, and between medium and large units in 
red.

Larger units “look” toward their smaller neighbors, 
and gain in size as the smaller units are con-
sumed.

Territories with more established units (fig 1) have 
less opportunities for larger units to engulf smaller 
units, and therefore the territory is more calcified 
and exhibit a higher degree of rigidity. 

Territories with a majority of less established units 
(fig 2), larger units tend to be in closer proxim-
ity with smaller units.  These territories are more 
flexible, and  units are have a higher degree of 
vulnerability.

Mapping Of Proximity
Unit Area Ranges

fig 2.

fig 1.

proximity lines between
large and medium units

proximity lines between
medium and small units
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Orientation axis of each unit in relation to neigh-
boring units each other was determined to quantify 
the degree of access to each favela unit.  The 
degree of access is directly relational to the degree 
of security of each unit.

Territories with a high degree of variability between 
the orientation axes, have a high degree of ac-
cess. These units exhibit a lower degree of secu-
rity.  These areas are usually younger, and have 
smaller areas.  

Territories with a low degree of variability between 
orientation axes exhibit a high degree of homoge-
neity.  This scenario generally occurs with larger, 
older and more established units.  They are highly 
secure, and have little or no un-monitored access.

Cross referencing orientation axis with areas of 
the units give a higher specificity of security and 
stability.

Mapping Of 
Axis Orientation
Neighbor Relationships

medium degree of variability

high degree of variability

low degree of variabilityorientation axes
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In addition to degrees of security determined by 
neighbor to neighbor axis orientation relationships, 
degrees of access/security were also determined 
by the angle between the unit orientation axis and 
the nearest boundary.

Different colors were assigned to units based on 
their range of orientation.  Lowest access/highest 
security are shown as blue and green units. `

Units initially grow perpendicular or parallel to 
the boundaries.  As density around the boundary 
increases, units begin to grow closer to the interior 
of the community, in search of a relatively vacant 
land. Their orientation angle is not determined by 
the existing boundary, but instead in relation to it’s 
nearest neighbors and larger units.

Units which exhibit orientation axis close to per-
pendicular or parallel to their nearest boundary 
have a higher degree of security and less access. 
(fig 1.)

Units which exhibit orientation axis which are not 
perpendicular or parallel to their nearest boundary 
have more access and a lesser degree of security. 
(fig 2.)

Mapping Of 
Axis Orientation
Boundary Relationships

degrees of orientation 
angles

fig 2.

fig 1.
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Security

Proximity of the units to its closest boundary or 
road give initial varying degrees of access/security.  

Units with higher proximity to boundaries have 
more access and are less secure.  (fig. 2) 

Units with lesser proximity to boundaries have less 
access and are more secure.  (fig. 1)

Proximity of units to boundaries cross referenced 
with the range of orientation angles qualified as 
low access (previous page) increases the degree 
of security.  

Units with a lesser proximity to the border cross 
referenced to units with ranges of orientation 
angles qualified as high access decreases the 
degree of security. 

Materiality

Units which have higher proximity to boundaries 
have higher accessibility.  This enables the units 
to be constructed of materials which are of higher 
quality.  

Interior units with lesser proximity to border are 
constructed of materials of a lesser quality.

Proximity qualities contribute to issues of stability 
and can be cross referenced with unit areas and 
neighbor to neighbor orientation relationships to 
effect the degrees of stability.  

Mapping Of Proximity 
Closest Boundary

degrees of orientation 
angles

fig 2.

fig 1.
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Large Area - High Density
-high security
-low access
-calcified, no vulnerability to flux

Large Area - Low Density
-medium to high security
-medium to low access
-distant vulnerability to flux

Medium Area - High Density
-medium to high security
-medium to low access
-immediate vulnerability to flux

Small Area - High Density
-low security
-high access
-immediate to intermediate 
 vulnerability to flux

Medium Area - Low Density
-high security
-medium to high access
-immediate to intermediate 
 vulnerability to flux

Small Area - Low Density
-high security
-low access
-immediate vulnerability to flux

large area units in 
close proximity

medium area units in 
close proximity

small area units in 
close proximity
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Extracted quantities from the previous mapping 
series were exported into an excel spread sheet.
Ranges of qualities were assigned to the quantities 

Area

Ranges of stability/vulnerability
      adaptability/rigidity
                  establishment
      influence

Density

Ranges of adaptability/rigidity
                 establishment

Orientation to neighbors

Ranges of  access/security 
                   probability of circulation

Orientation to boundary

Ranges of stability/vulnerability
                  access/security

Proximity

Ranges of access/security
                  materiality

Cross referencing quantities

Cross referencing  columns of information indicat-
ing area, density, orientations and proximity to 
boundaries give a number of qualities. 

Many of these increase the readings of certain 
qualities, causing more variation in ranges.  Other 
readings decrease the readings and cause patch-
es of phenomenon within the settlements.  

The territories of the highest stability/establishment 
can be understood as units which exhibit a high 
probability of community control.

The territories of the highest security can be un-
derstood as being probably influential nodes and 
begin to reach out from the informal settlements.

Territories of security ranges can be understood 
as probability areas where formal reaches in to the 
settlements.

Areas which show the highest probability of being 
removed, indicate where future circulation patterns 
will emerge.

Area vs. Density 

Small areas with high density show high vulner-
ability to be overtaken by larger units.  Larger units 
with high density show high level of stability.

Density  vs. Orientation

Units with low density and variable orientation 
angles have lesser degrees of security, while units 
with high density and homogeneous orientation 
angles exhibit higher degrees of security.

Area vs. Proximity

Units with large area and far proximity to border 
exhibit high degree of security, while units with 
small area and close proximity to the boundary 
exhibit low degree of security

Area vs. Orientation

Possibility of emerging circulation patterns

Qualitative Analysis
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This scenario aims to intervene into already existing favelas and try to address the many infrastructural 
issues by upgrading or improving current conditions. The inadequacies in these informal communities 
range from the most vital, lack of clean water and sanitation, to broader ones of insufficient living space 
and insecure land tenure, which may be due to lack of financial stability to pay a landlord or physical 
insecurity of unstable and dangerous land. 

The benefit of this scenario is its ability to adapt to individual needs and problems and offer solutions that 
will alleviate them. 
Examples of these solutions would be things like: 
Addressing the lack of clean water by collecting rainwater, filtering it and then using it for drinking or 
sanitation. 
Proposing a structural shoring to aid in erosion control, considering lots of these settlements are built on 
unstable land. (see fig 1.)
Introducing pedestrian bridges and circulation routes that alleviate some of the troubles of accessing 
dwellings and traveling through communities. (fig 2.)

While the benefits of these solutions are almost immediately apparent, there are many downfalls to them 
that sometimes negate the arduous process of getting these remedies in place.
For one these “quick-fixes” are anything but quick, they take lots of planning, research, negotiation and 
cooperation making these upgrades very experimental and conditional. The success of these solutions 
might be measured by how applicable it would be in its reproduction in another site. Since it is respond-
ing to a specific condition in a specific site, it is highly unlikely that this would be useful anywhere else, 
considering the high degree of variation between these informal cities.

Scenario 1
Insertion/Acupuncture

fig 1. Example showing a comparison of different shor
          ing tecniques, taken from slum lab studio.
          http://proxyarch.com/slumlab/wp-content/ 
          uploads/2008/09/comparative-retention-sys
          tems1.jpg

fig 2.  An acupuncture example by Urban Think Tank 
           showing the insertion of stairs throughout settle
           ments that eases circulation without displacing 
           residents.http://archrecord.construction.com/fea
            tures/humanitarianDesign/0810urbanthink.asp
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fig 1.

fig 2.
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This scenario simply looks to transport the favelas elsewhere or use their actual organization to repro-
duce the informality of these systems.
The benefit of this scenario is that the advantageous components of informal dwellings are reproduced 
in controlled and planned environments so the actual downfalls that arise during normal slum growth can 
be mitigated. 
The negative effect of this solution is that the new dwellings are not responding to any local condition but 
are just inserting themselves into a non-contextual landscape.

This scenario aims to export the growth and organization logics of the favelas and use them in other 
contexts.
The benefit of this scenario is that it takes the highly adaptive and responsive logics of the favelas and 
looks to address other issues and contexts with them.
This solution may be able to address multiple issues at a variety of scales because of its high degree 
of adaptability, however the urban context it would be redeployed in has a transient nature that calls for 
solutions that can adapt and respond to the ever-changing problems that arise.

fig. 1 http://www.eikongraphia.com/wordpress/wp-content/
         MVRDV%20-%20Liuzhou%203.jpg

Scenario 2
Transport

Scenario 3
Export/Redeployment SA

O
_4
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Our idea of blurring doesn’t aim to simply smudge the boundary between formal and non-formal com-
munities. These two communities are in constant friction with each other because of their juxtapositions 
and opposing logics and methods. While there is an issue of separation here, there are many resources, 
goods, and services that both utilize, whether they are shared, pirated, traded, or sold. Looking at these 
common threads helps us realize that while having differing conditions and organizational logics, they 
both prosper from similar things. By realizing this, a new potential emerges, one that takes these “com-
mon threads” and tries to expand them and increase their ability to handle much larger flows of traffic, 
which at the same time legitimizes and improves these shared resources so both may gain from this.
The common threads that span across both sides multiply rapidly and the previous boundary that exists 
starts to fade and eventually these two sides become almost indistinguishable.

This scenario aims to introduce a responsive and agile system that will seek to make fluid transitions 
between informal and formal communities. This idea takes shape by not just smoothing out or dissolving 
the boundaries, but by pulling them apart and creating a highly adaptive interstitial space that addresses 
multiple conditions and needs simultaneously.

The benefit of this solution is it’s ability to respond to a multitude of programs, scales and social classes. 
The high degree of responsiveness to local conditions allows for this scenario to take place at multiple 
sites, primarily in locations where there are clear juxtapositions of the poverty stricken and wealthy com-
munities.

The issues that arise with this solution are questions of appropriateness when it comes to introducing 
elements of the formal city into the informal city and vise versa. The response to this issue would be that 
this scenario doesn’t simply try to inject one system into the other or bring them both together to just 
blend them together, however through its micro-scales of adaptability it would be able to address condi-
tions on both sides at local levels, while sharing positive qualities of both to co-evolve and in opportunis-
tic situations exchange and share resources.
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fig 1.

fig 2.

1 http://science.jrank.org/pages/4932/Osmosis-Cellular.
   html

fig 1.  Microscopic image of cell membrane.  ijm2.ijm.jus
          sieu.fr/.../ guichet/staufen.jpg
fig 2 . Image showing cell membrane. http://www.biolo
          gie.uni-hamburg.de/b-online/library/
          onlinebio/01967a.jpg

The process of osmosis is the movement of water 
from a low concentration of salts to an area with a 
high concentration of salts, across a highly selec-
tive semi-permeable membrane.

The cell walls exert pressure as the cells take up 
water. These physical forces can be described by 
a simple mathematical equation: ψ = P + π, where 
ψ (“Psi”) is the water potential, a measure of the 
overall tendency of water to move into a cell; P is 
the pressure potential, and π is the osmotic poten-
tial (see above). Water always moves from regions 
of higher ψ to areas of lower ψ. 1

The membrane allows certain molecules to pass 
freely.  Others need mechanism called transports.  
Passive transports move molecules with its con-
centration gradient, and must be the correct size 
and environment to allow a compound to cross.   
Active transports move molecules against its 
concentration gradient. Bind and release transport-
ers change the structure of the molecules to allow 
them to pass to the other side of the membrane.
 
 Uniport   –   single molecule
 Symport –   2 molecules in the same direc-
                                tion
 Antiport  –   transports 2 molecules in op-
                                 posite direction

Water Diffusion
Osmosis
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fig 2

1  Out Of Control , pg 284
2  http://life.ou.edu/Video/Tierra.wmv
3  Out Of Control , pg 311

fig 1.  Representation of Tom Ray’s cells reproducing      
          themselves.http://life.ou.edu/Video/Tierra.wmv
fig 2.  Representation of parasitic interaction, with mu 
          tated genes.www.ubishops.ca
fig 3.  Interactions of genes within the community.  at-
          the-edge-of-art.com

fig 1

Tom Ray, evolutionary biologist and Harvard 
graduate, spent twenty years in the rainforest of 
Central America and Costa Rica studying evolution 
by researching ecology.   

While collecting army ants, known for their feroc-
ity, in the rain forest, he discovered an odd phe-
nomenon.  A species of bird followed the army 
ants, eating the insects which tried to flee from 
the advancing ants.  A specific butterfly followed 
the birds, feasting on the bird droppings which 
contained nitrogen, a much needed source for the 
butterfly to lay her eggs.  Ray was intrigued by this 
nomadic community.  It made him question, “How 
in the universe did these three groups of spe-
cies....ever wind up in this peculiar codependency? 
And Why?” 1

He gave up studying biological evolution and 
decided to write a computer program.  He initially 
wrote a simple program and planned to incorporate 
the features later.  Computer programmers insisted 
that it would never work.  Not only did it work, he 
found that the program generated complex fea-
tures on its own.

He began by comparing the two systems.  Genetic 
language, and Computer language.  Genetic lan-
guage contains 20 letters, and computer language 
contains billions.   Biology uses shapes to locate 
comparable shapes, and computers use ad-
dresses.  The down fall of using addresses is that 
when mutation occurs, addresses can no longer 
be used. 

He reduced the letters to 32.  He used “shapes” 
so that when the program interacted it could find 
comparable “shapes”.  Ex.  101 would match 010. 
As the program got overpopulated, Ray developed 
another program called the “reaper”  which “killed” 
undesirable “genes” in the program that wouldn’t

reproduce.  It also “killed” the oldest creatures or 
the most “screwed up” Over generations, the com-
position evolved.

Reproduction evolved within the program on 
its own. Each gene contained 3 cells.  The first 
measured itself, the second located space for the 
daughter and produced a shell.  The third copied 
information from the mother to the daughter. (fig 1.)

Over time mutations occurred, and these muta-
tions created “parasites”.  A gene was produced 
without the third cell.  It was able to measure itself, 
located a space for its daughter and produced a 
cell.  Since it was missing the third cell, it borrowed 
energy from its neighbor to copy the information 
from mother to daughter. (fig 2.)

A second, more harmful parasite then developed 
from the host.  As the first parasite sent its CPU to 
the host to borrow power, it instead is seized by 
the host.  The host has not become a “hyper-par-
asite” and can produce daughters simultaneously, 
twice as fast.  (fig 3.)

These “hyper-parasites”  over-populated the pro-
gram and a new form of parasitism called “cheat-
ers” evolved.  This new form of parasitism violated 
the trust involved in the cooperation and evolved 
into a kind of predator/prey interaction. “Creatures” 
competed for resources.  

Ray had produced a program which behaved like 
an ecological community, with many different forms 
“living” together.  

Is this life?

According to Chris Langton, Director of Artificial 
Life Group, Santa Fe Institute, life has the follow-
ing characteristics;  it can reproduce itself, eat and 
digest, or metabolize, it is capable of dying, and 
creates complex patterns of parts that complexly 
relate to each other. 2

Artificial evolution has the ability to take us beyond 
our imagination, but it’s a scary proposition to give 
up control.    A student asked Stuart Kauffman how 
you could be sure you wouldn’t evolve/create what 
you didn’t want.  He replied “You can’t”. 3

Tom Ray 
Tierra

fig 3
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Ubiquitous computing is an idea that is proposing 
the next wave of computing. This evolution has 
come from the original super computers (many 
people used one computer) to the personal com-
puter (one person uses one computer), and now 
ubiquitous computing, which is one person using 
many computers. These “many computers” are 
not physical desktop models but instead they are 
dissolved and implanted into the physical things 
we interact with daily. Inanimate objects will start to 
harness the power of cognition, processing and re-
sponse; making the desktop models we use today 
no longer useful.

The computer takes a step back from being a 
prominent physical entity to running in the back-
ground of our lives. The way we interact with 
computers is entirely changed. The physical input 
of data moves toward intuitive actions or becomes 
entirely invisible to the user. Computing broken 
down into many parts allows it to be distributed at 
a variety of scales into almost all aspects of our 
lives, allowing us to engage multiple devices and 
systems at once.

The introduction of pervasive computational sys-
tems is what Adam Greenfield calls “everyware”. 
“In everyware all the information we now look to 
our phones or Web browsers to provide becomes 
accessible from just about anywhere, at any time, 
and is delivered in a manner appropriate to our 
location and context. In everyware, the garment, 
the room and the street become sites of process-
ing and mediation. Household objects from shower 
stalls to coffee pots are reimagined as places 
where the facts about the world can be gathered, 
considered, and acted upon.” 1

Having these systems of effortless response and 
processing will not only make the simple things 
in life more enjoyable but it opens up huge pos-
sibilities for responsive systems in many fields. In 
the architectural context, imagine building ele-
ments, room configurations, and spaces adjusting 
to a specific user or group of users that would be 
identified by RFID tags or by physical sensors 
in the space. “If you want to provide services to 
people as they roam freely through a space, it’s 
quite important to know exactly where they are and 
get some idea of what they might be doing. If their 
identities have not already been mediated by some 
other mechanism, it’s also useful to differentiate 
between them. So one strong current of develop-
ment has concerned the floor beneath our feet, 
quite literally the perfect platform for sensors able 
to relay such information.” 2

Researchers at Georgia Tech have created a sys-
tem for identifying people based on their footstep 
with what they call the “Smart Floor”. This identifi-
cation technology allows  for multiple inputs at the 
same time, personalizing each response to the 
individual. 

1  Everyware. Adam Greenfield. 2006. page. 1
2  Everyware. Adam Greenfield. 2006. page. 54

Ubiquitous Computing

fig 1. “Smart Floor” developed by Georgia Tech research 
          lab. http://gtresearchnews.gatech.edu/reshor/rh- 
          win00/main4_b.jpg
fig 2. “This project aims to introduce computing into 
          traditional culinary utensils. It seeks to provide 
          information, in an integrated manner, about any 
          food the spoon is in contact with, and to offer sug
          gestions to improve the food.”
          http://www.media.mit.edu/ci/images/project%20 
          photos/SpoonLabeled2.jpg
fig 3. Mind map of ubiquitous computing concepts.
         https://agora.cs.uiuc.edu/download/
         attachments/4851346/Ubiquitous_Computing_   
         4.jpeg

fig 1.

fig 2.

fig. 3
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Ambient intelligence is a term in computing that 
refers to electronic environments that are sensi-
tive and responsive to the presence of people. 
It is a vision on the future of consumer electron-
ics, telecommunications and computing that was 
originally developed in the late 1990s for the time 
frame 2010-2020. In an ambient intelligence world, 
devices work in concert to support people in car-
rying out their everyday life activities, tasks and 
rituals in easy, natural ways using information and 
intelligence that is hidden in the network connect-
ing these devices. 1

The research group at MIT “ambient intelligence 
group” has some great examples of student proj-
ects working with ambient intelligence technolo-
gies.

“The goal of the Ambient Intelligence research 
group is to radically rethink the human-machine 
interactive experience. By designing interfaces that 
are more immersive, more intelligent, and more 
interactive we are changing the human-machine 
relationship and creating systems that are more 
responsive to people’s needs and actions, and 
that become true “accessories” for expanding our 
minds.” 2

Inktuitive

“Despite the advances and advantages of com-
puter-aided design tools, the traditional pencil and 
paper continue to exist as the most important tools 
in the early stages of design. The goal of the proj-
ect ‘inktuitive’ is to combine the intuitive process 
of creation that is inherent in paper and pencil 
with the power of computing that the digital design 
tools provide. Inktuitive also extends the natural 
work-practice of using physical paper by giving 
the pen the ability to control the design in physical 
three-dimensional space, freeing it from its tie to 
the paper. The intuition of pen and paper are still 
present, but lines are captured and translated into 
shapes in the digital world. The physical paper is 
augmented with overlaid digital strokes. Further-
more, the platform provides a novel interaction 
mechanism for drawing and designing using above 
the surface pen movements. ‘inktuitive’ is an intui-
tive physical design workspace that aims to bridge 
the gap and bring together the conventional design 
tools such as paper and pencil with the power and 
convenience of the digital tools for design.” 3

Embodied Emergence

“Embodied Emergence explores how simple local-
ized interactions between elements of a system 
can sometime result in unexpected complex pat-
terns.
The work consists of a set of small tangible nodes 
that alter their behavior according to the nearby 
nodes, in an asynchronous fashion. Nodes have 
magnets on the bottom and are deployed on a 
flat metallic surface. Each node is equipped with 
a small speaker that generates a musical tone 
according to the state of its immediate neighbors 
and a simple set of rules. Nodes also provide 
visual feedback on their current state by means 
of colored lighting. Finally, the nodes sense touch 
through a thin metal rim and can toggle their state 
to reflect the interventions of viewers.
The nodes are fully independent from one another. 
Users can reconfigure the topology of the system 
in real-time by moving the nodes around and rear-
ranging them, creating an ever-changing sound 
texture with unique qualities, revealed through the 
use of a large number of sound sources physically 
distributed in space.” 4

1  Philips Research - Technologies, What is Ambient 
    Intelligence? 
2  http://ambient.media.mit.edu/vision.html
3  http://ambient.media.mit.edu/projects.
    php?action=details&id=54
4  http://ambient.media.mit.edu/projects.
    php?action=details&id=41

Ambient Intelligence

fig 1. Inktuitive. http://ambient.media.mit.edu/assets/ink
         tuitive/inktuitive04.jpg
fig 2. Sound Mites. http://ambient.media.mit.edu/assets/
         embodied_emergence_1/soundmites_1.jpg
fig 3. Sound Mites 2. http://ambient.media.mit.edu/as
         sets/embodied_emergence_1/soundmites_2.jpg

fig 1. fig 2.

fig 3.
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Scale of the body

Garments can be embedded with sensors, which 
change external characteristics based on body 
temperature.   Matsushita Electric’s prototype 
Kenko Toware, is an instrument in the toilet that 
can test urine’s sugar concentration, as well as 
registering a user’s pulse, blood pressure, and 
body fat.  A user can via Internet have this informa-
tion send directly to the doctor. Everyware pg 49.  
The U.S. army is experimenting with electo-optical 
camouflage.  Blogging in Motion is a group who 
have developed a purse which involuntarily bloggs 
your day.  Time and GPS location are tracked and 
at the end of the day, the readers of your blog can 
trace your foot steps.  Where is this all leading?  
The human body as input to a larger network. 
(fig 1.)

Scale of the room

Currently there have been numerous displays of 
ambient information in architecture.  According to 
their website, Arch-OS represents an evolution in 
intelligent architecture, interactive art and ubiqui-
tous computing.   They incorporate the technology 
of “smart” buildings into dynamic virtual architec-
tures.  One of their projects uses the movement 
and numbers of occupants in an atrium to activate 
an acoustic flock of birds. (fig 2.) Instrumented 
flooring and doors have already begun to appear.  
Floors can detect impact and transmission while 
doors can detect head counts and infer behaviors.  

1  Fashionable technology, The intersection of Design, 
    Fashion, Science, and Technology, pg 67. Sabine 
    Seymour. Springer-Verlag/Wien. Austria. 2008
2 Everyware pg 62

Scale of the building

Energy management control systems (EMCS) 
have the ability to sense the environment and em-
ploy strategies to minimalize energy use.  These 
environmental sensors can detect solar gain, time 
of year and day, and whether not the space is oc-
cupied or not and adapt architecture accordingly. 
Peter Testa has designed a prototype, called the 
Carbon Tower, which is a high-rise braided and 
woven from carbon fiber.   As it is envisioned, there 
are sensors embedded in its structural fiber that 
respond to wind loads and other dynamic forces. 2

Scale of the street

Global Positioning System (GPS) aid in navigation.  
Iphones can tell you the best driving route based 
on traffic, distance, and time.  
  

Responsive Actions At
Multiple Scales

fig 1.

fig 2.

fig 1.  Peter Testa’s prototype, Carbon Tower. http://
          a1.vox.com/6a00cdf7e45ea8094f00cd9
          7886aa9f9cc-500pi
fig 2.  Global Positioning System. http://www.gpsga
           zette.com/images/Harman-Kardon/GPS-500.jpg
fig 3.  Blogging purse.  Time, location and photos are   
          automatically added each day.
fig 4.  Image of flock which responds to occupants. Im
          age http://www.arch-os.com/projects/flock.html

fig 3.

fig 4.
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In 1959 a group of Japanese architects and city 
planners joined together under the name the 
Metabolists. They hoped that the use of biologi-
cal processes as models would give them efficient 
ways to deal with the rapid growth and technologi-
cal progress of societies all over the world. Their 
vision of a city of the future was characterized by 
large scale, flexible and extensible structures that 
enabled an organic growth process. They felt that 
architecture must be changeable, moveable and 
capable of meeting the changing requirements 
of the contemporary age. Their buildings were to 
become nodes in the organic fabric of the rapidly 
growing city.1

The Nakagin Capsule Tower is a mixed-use 
residential and office tower designed by architect 
Kisho Kurokawa and located in Shimbashi, Tokyo, 
Japan. Completed in 1972, it has thirteen floors 
which house prefabricated modules (or “capsules”) 
which are each self-contained units.2 Capsules 
can be connected and combined to create larger 
spaces. (see fig 1.) 

Kurokawa’s Helix City Project envisioned an 
organic city plan, shown in this drawing, based on 
service towers connected by an infrastructure of 
bridges spanning both land and sea. Residential 
buildings would neatly fill the spaces between, and 
the pattern could be repeated ad infinitum. The 
city is more commonly known as the floating city 
because it is placed on the ocean. Kurokawa’s 
vision for the city was to have an organic city plan, 
having the land and water building structures to 
be connected only by bridges. 3The form of the 
spiral structures resembles DNA. The apartments 
in the structure are hung within the spiral to fill the 
spaces. (see fig 2 & 3.)
.

Japanese Metabolists

fig 1.

1 footnotes
2 footnotes
3 footnotes

fig 1.  Nakagin Capsule Tower. http://www.inhabitat.com/
          wp-content/uploads/capsuletower3.jpg
fig 2.  Image of The Floating City. http://www.demostu
          diolentigo.net/logz/fichiers/_ronan-kerdreux-
          5_82729_ocean-city-kiyonori-kikutake-1962.jpg
fig 3.  Plan of the Helix City. http://www.moma.org/im
          ages/collection/FullSizes/01523005.jpg

fig 3.

fig 2.
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fig 1.

fig 2. fig 3.

1 footnotes
2 footnotes
3 footnotes

fig 1. http://www.visitcopenhagen.com/content/press/
         press_information/town_areas/christiania
fig 2. http://vibeke.schou.dk/denmark/copenhagen/christi
         ania13.jpg
fig 3. http://maps.google.com/aps=Fristaden+Christiania

Christiania is Copenhagen’s “free town,” where 
approximately 1,000 squatters, hippies, and self-
proclaimed deadbeats live in the old abandoned 
Christianshavn army barracks they occupied in 
1971, declaring themselves self-governing and 
independent of the Danish state around them. The 
free town has led a tumultuous existence, and 
the Christianians have been both tolerated by the 
government as inhabitants of an official ‘social 
experiment’ as well as given eviction notices by 
politicians on many occasions.1

There are a wide variety of buildings in Christiania, 
some of them built from scratch with recycled 
materials. Others existed on the site, next to 
Copenhagens old ramparts, for many decades as 
warehouses or homes.

Pusher Street, Christiana’s main drag is  where 
hash and Skunk weed were sold openly from per-
manent stands until 2004. The hash commerce is 
controversial, but since the rules require a con-
sensus they cannot be removed unless everybody 
agrees.2

The region negotiated an arrangement with the 
Danish defence ministry (which still owns the land) 
in 1995. Since 1994, residents have paid taxes 
and fees for water, electricity, trash disposal, etc.3

Christiana 
Copenhagen  
Squatter Community




