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Welcome to the SENSEable City Lab 
– a cutting–edge multidisciplinary 
research group that studies the 
interface between cities, people, and 
technologies and investigates how 
the ubiquity of digital devices and the 
various telecommunication networks 
that augment our cities, are impacting 
urban living. With an overall goal 
of anticipating future trends, we 
bring together researchers from 
over a dozen academic disciplines 
to work on groundbreaking 
ideas and innovative real–world 
demonstrations. 

Each academic year, the SENSEable 
City Lab invites students at 
the Massachusetts Institute of 
Technology to participate in the 
Digital City Design Workshop. The 
workshop seeks to provide pragmatic, 
technological solutions that address 
a key concern of urban living. 
The SENSEable City Guide series 
showcases this research which is 
undertaken in partnership with cities 
from across the world. 

SENSEable CITY GUIDE
WORLD MAP

SENSEable CITY LAB – MIT – BOSTON

SCL1 / The SENSEable City Laboratory 
Fact Sheet

SCL2 / The SENSEable City as a 
Cybernetic Mechanism of Sensing, 
Analysis and Actuation

SCL3 / The SENSEable City
and Mechanisms of [Crowd–]Sensing

SCL4 / The SENSEable City

and Mechanisms of Actuation: 
Networks and Neo–Cyborgs

SCL5 / The SENSEable City
and Mechanisms of Data
Analysis and Computation
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MEDELLIN

M1 / Fabhab Medellin

M2 / Micro-Red  Community 
Micro Smart Grid

M3 / MEDin Health Networking 
Everyone Everyday

M4 / Crowdskills

M5 / Medellin Mi Moda

M6 / The Portal Bus
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M7 / Digital Fabrication

M8 / Energía Orgánica

M9 / Venteros
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Historically Medellín was the 
industrial center of Colombia, 
using water power and abundant 
natural resources in the surrounding 
mountains to fuel 19th and 20th 
century industries.  This led 
to a culture of invention and 
entrepreneurship.  Today, the city 
is transforming into a leading 
service center for Colombia and 
Latin America, propelled by its 
strengths in energy, health, IT, 
textiles and fashion, construction, 
and design. A centerpiece of the 
effort is the emerging Innovation 
District and Ruta N, a hub for 
entrepreneurial and research 
activities at the heart of the District.

In the 1990s, Medellín was considered 
to be the most dangerous city 
in the world. Since 2003, the city 
has undergone an internationally 
renowned urban transformation, 
part of a nationwide peace process. 
Medellin is now perceived as a totally 
different place with a vastly lower 
crime rate, and has become a model 
of how to engage with urban conflict 
and violence. This challenge was 
confronted through a revolutionary 
program of bringing high quality 
public facilities and technology to the 
city’s poorest neighborhoods, in new 
libraries, schools and public transit 
to access hillside homes. These have 
catalyzed dramatic improvements in 
living conditions, local businesses, 
security, and civic pride, culminating 
in Medellin being named the most 
“Innovative City of the Year” by 
Urban Land Institute in 2012.

The city, in cooperation with local 
universities and Ruta N, engaged the 
Senseable City Lab to build further 
on this mode of intervention using 
digital technology. Beyond simple 
improvements to daily life, we were 
asked to create new opportunities 

for work, entrepreneurship, and 
production in the neighborhoods. In 
Medellin’s industrial past, products 
were made in factories that required 
a high degree of centralization 
and specialized machinery, a 
spatial pattern reflected today in 
the concentration of high-tech 
knowledge and creative industries 
in the Innovation District. Our task 
was to bring these activities to the 
rest of the city, linking the District 
to the needs of Medellin’s many 
informal hillside communities. We 
sought to develop digital systems 
that would enable local residents 
to learn, network, promote, and 
produce new value added products.

Our visit to Medellin began with a tour 
of the Innovation District, following 
Calle Carabobo past Ruta N, new 
science museums, botanical gardens, 
and extensive hospital complexes. 
The next day took us through informal 
settlements in the hillsides, where 
we saw the positive impact of metro 
lines, cable cars, and escalators on 
the mobility of residents, and learned 
how planners engaged closely 
with community groups in Morabia 
before bringing in hard and soft 
infrastructure. We also met with Jorge 
Perez, a principal planner in the city’s 
transformation, and Jorge Andres 
Berrera, an entrepreneur building 
world-class electric cars with local 
university students. Throughout 
our fieldwork, we worked closely 
with a team of talented students 
from Medellin universities, who 
contributed their own knowledge, 
observations, and project ideas to 
the creative output of the class.

Alicia Rouault, Matthias Danzmayr, 
Fabio Lopez, and Danny Osorio 
Gaviria collaborated on projects 
that both addressed the need for 
high-quality, safe structures and 

for jobs and skill-building activities 
in the hillside communities. Alicia’s 
FABHAB concept employs residents 
in restoring housing using simple 
depth scanning, 3D printing, and 
entrepreneurial training. Matthias 
proposed an online platform for 
collaborative construction, inviting 
knowledgeable locals to propose, 
debate, and improve designs for 
new buildings, while contracting 
those with building skills who might 
reside nearby. Fabio and Danny 
contributed their experience with 
constructing concrete building 
elements with fabricated molds.

Chris Green, Rena Yang and Laura 
Sierra focused on Medellin’s past 
and current importance as a textile 
center of Colombia. Chris considered 
how new textiles printed from 
reprocessed plastic waste could be 
proposed, engineered, and produced 
all locally, and could provide 
structural and shading functions 
throughout the city. Rena and Laura 
also conceived new applications for 
recycled textiles, but in the realm of 
fashion and collaborative production. 
They, like Matthias, proposed an 
online platform for designing fabric 
patterns, showcasing popular designs, 
and employing local fabrication labs 
and seamstresses to produce the 
actual clothing items on demand.

Chris Mackey, Alvaro Diaz Castro, 
Fabiola Saavedra-Caballero, and 
Oscar Vasco turned to another of 
Medellin’s strengths: inclusive energy 
management. They saw opportunities 
for EPM, highly regarded for its ability 
to supply electricity to even remote 
informal communities while investing 
in their continued health, to innovate 
further in sustainable practice. 
Chris, Fabiola, and Alvaro envisioned 
a bold scheme for households to 
align their electricity usage towards 

by David Lee and Dennis Frenchman

MEDELLIN
Introduction
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8 off-peak hours in a “micro smart 
grid” system. Custom wireless 
metering sensors would help users 
understand their own behavior, ally 
with neighbors on complementary 
patterns, and automate their 
device usage to avoid peak demand 
consumption. Oscar’s Energia 
Organica, which uses anaerobic 
digesters to convert organic waste 
into electricity, would also leverage 
EPM’s technology and the public 
transit card network to reward 
citizens for sustainable behavior.

Jie Zhang, Luz Viviana Cobaleda, and 
Paula Andrea Velez Castillo chose 
to focus on still pressing needs in 
Medellin’s communities: health 
and security. Jie and Viviana sought 
to extend access to health care 
throughout informal settlements, 
with an impressive three-tiered 
system of diagnostic and treatment 
points. Two of these are augmented 
spaces (one mobile) for sensing 
patient condition and fabricating 
customized drugs and splints, while 
the third is a public installation 
that nudges users to live healthier 
lifestyles. Paula used technology 
to enhance the role that street 
vendors play in normalizing and 
pacifying street activity, giving them 
a channel for communicating crime 
and violence in their vicinity while 
protecting them from reprisal. Their 
work represents innovation in both 
quality of life and new forms of 
production, and could have positive 
impact both in the near and far future.



FABHAB Medellin
by Alicia Rouault + Danny Andrés Osorio Gaviria

SENSEable CITY LAB, MIT

M1
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10 PROJECT
DESCRIPTION

Over the past two decades, city 
leaders in Medellin, Colombia 
have made groundbreaking 
advances in urbanism by investing 
in what has been called “urban 
acupuncture” -- putting high 
monetary investment in the poorest 
comunas (informal settlements) 
through large-scale architectural 
and public space interventions. This 
method has successfully broken 
a history of extreme violence and 
disconnectedness between informal 
settlement and central city. 

From 1991-2010 the homicide rate 
in Medellin fell nearly 80%. Beyond 
an urban acupunctural approach, 
Medellin is now redefining its 
economic and global value in a 
post-industrial economy through 
innovation. Although developing a 
centralized innovation district — 
connecting universities, hospitals, 
tech companies and small business 
incubators — Medellin still critically 
lacks a strong connection between 
the poorer, informal settlements  
and a burgeoning tech-oriented  
city center. 

Medellin is spatially and 
socioeconomically divided. The city 
is organized according to zones of 
wealth (strata) which are defined 
primarily by quality of residential 
property. At the outskirts of the city’s 
rolling hills, the poorest comunas lack 
access to the more affluent central 
valley and city. Within the informal 
settlements themselves, there is a 
culture of radical entrepreneurship. 
The colloquial term used to describe 
people of Medellin is “Paisa” — 
roughly translating to a person with 
relentless entrepreneurial spirit. 
This ubiquitous creativity and drive 
toward improvement is apparent in 
many modes of Medellin’s culture: 
from informal street vendors 
down to building and construction 
in expanding informal hillside 
settlements. 

The housing stock in Medellin’s 
comunas often lack structural 
integrity in the long-term due to 
informal and unregulated building 

practices. Floodwater and high 
temperatures are an additional 
impediment to citizen safety and 
wellbeing. Traditional municipal 
strategies for remediating 
decrepit housing stock include the 
construction of high-rise affordable 
housing, subsequent displacement of 
families, and demolition of existing 
housing stock. As other global 
informal settlement policies embrace 
a vision of regenerative settlement 
without displacement, opportunities 
remain uncaptured in Medellin 
around job creation, innovation 
economies and inclusive housing 
practices that can build upon existing 
resident behavior and residential 
building practices.

Medellin’s spirit of renewal is also 
found at the comuna level within 
a constant and rapid revision of 
housing at the household scale, 
fulfilling both the need for more 
physical space [growing families, 
growing population] and improving 
existing space in response to 
infrastructural challenges [flooding 
and runoff, roof leakage, high 
temperatures, disintegration 
of building materials]. Current 
methods for home improvement 
show a high level of individual 
resourcefulness: collection of plastic 
and metal advertisements, scrap 
metal and piping to plug holes and 
manage runoff. However, there 
remains substantial opportunity to 
improve both the system and the 
materials used within the housing 
improvement process.

FABHAB Medellin connects a growing 
innovation district to informal 
settlements through sustainable job 
development and digitally-fabricated 

Digitally facilitated 
job development 
+ housing 
restoration sans 
displacement

housing restoration elements. By 
building upon existing, tacit behavior 
in the informal construction process, 
a holistic urban regeneration model 
can occur without displacement 
of residents while supporting an 
equitable innovation economy. 
Production and distribution of highly 
custom household restoration and 
performance-increasing construction 
elements provide a valuable market 
for job growth and quality of life 
improvement within informal 
settlements.
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A series of urban acupunctural interventions in 
Medellin have driven down violence nearly 80% 
in the last decade. What opportunities remain 
to improve economic development and housing 
stability in informal settlements?
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12 PERSONAL 
INTERACTION

DISTRIBUTED, LOCAL STOREFRONTS

New highly localized material 
distribution storefronts can open 
businesses and generate jobs around 
a digital manufacturing process. As 
customers require highly customized 
restoration elements, storefront 
owners are trained at the FabLab 
centrally in parametric design and 
3D modelling on site. Customers 
visit the shop and consult with the 
shopkeeper (expert) who performs 
housecalls as would an electrician 
or plumber. Point-and-shoot 3D 
cameras allow for real-time transfer 
of custom data which informs an 
order to provide highly custom 
performance bricks, roof capping, 
gutter systems, and smart elemental 
housing improvements. Molds are 
created centrally at the FabLab and 
distributed to storefronts locally for 
production and installation.

Distributed molds and 3D modeling  
in-the-field provide new avenues for 
small businesses and storefronts 
to find opportunities within a 
new supply chain of sourcing data 
for design and distributiion of 
digitally manufactured construction 
materials. Production of custom 
building elements takes place on 
site [poured concrete, recycled 
materials]; digitally fabricated 
molds created within the innovation 
district provide an economic 
development opportunity for mold 
makers and retain existing culture of 
building on site.

Opportunities for highly customized 
housing improvement, performance 
elements and objects with aesthetic 
value alone can be produced  
for revenue.

Can we produce highly customized restoration 
elements that radically improve the performance 
and sustainability of the housing stock in informal 
settlements?
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BUILDING SCALE MAPPING

As neighborhood-scale digital 
hardware stores open their doors 
to new business, customers are 
invited to visit and consult with an 
expert digital fabricator. After an 
initial consult, the hardware expert 
will visit the site of the house to 
assess and capture digital imagery 
on site. Using a point-and-shoot 3D 
camera, the high resolution imagery 
will be collected and processed on 
site. Information will be gathered 
from the customer as to what needs 
and desires for future fabrication 
services are required.

Data captured and transferred in real time 
for custom needs on site

As common problems are identified, 
algorithms can be written to 
streamline risk and structural 
damage management. Corner and 
joint surfaces that are in need of 
repair or structural support will 
benefit from customized models 
that can be quickly produced and 
distributed to address building-
specific needs. Sensors can be 
embedded within structural support  
to detect failure and alert production 
hubs to new needs. 
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14 URBAN INTERACTIONS

As the city of Medellin invests 
in its innovation district within 
the city center, job opportunities 
remain scarce within surrounding 
informal settlements. Though 
building material distribution and 
housing construction occur at 
varying degrees of formal economic 
structure, strucutured employment 
opportunities can happen at both 
a personal and urban scale that 
complement one another in  
a meaningful and sustainable  
format within the housing 
construction industry.

Throughout the comunas existing 
hardware stores present an 
opportunity for new skills to be 
developed and small businesses 
to be opened. Storeowners will 
be trained centrally at the FabLab 
innovation center in data capturing 
methods and digital fabrication 
consulting for home improvement. 
Entrepreneurship training and 
small business tax subsidies can 
be provided by the government 
to encourage economic growth 
through new small businesses. 
Following the production of custom 
molds and printed objects, housing 
components will be distributed 

----------------
----------------
----------------
----------------
----------------
----------------
----------------
----------------
----

CENTRALIZED INNOVATION HUB FOR JOB TRAINING USEFUL NEW DATASETS FOR MUNICIPALITY

Photos: Alicia Rouault

to a network of storefronts where 
customers can obtain housing 
improvement assistance with highly 
customized restoration elements. 
Storefronts also provide a showcase 
for digitally fabricated elements 
to demonstrate new potential 
performance capabilities.
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DIGITAL FABRICATION, IN SITU PRODUCTION

serious cause for concern in the hills 
of Medellin, real-time data provide 
an accurate and up-to-date snapshot 
of structural resilience in these 
areas. Additionally, data can be used 
to target strategic investment or 
guide relocation policies in the most 
at-risk areas.

Within the innovation district site, 
a newly opened fabrication lab is 
bringing the research, development 
and design of digital fabrication 
methodologies into Medellin.  
By opening a central hub for 
production of restoration elements, 
the Fablab can serve as both 
a training facility for teaching 
residents simple 3D modeling 
software and parametric design. 

Once data is captured on site, data 
is transferred in real time to the 
FabLab where a community of 
experts and digital manufacturers 

can process imagery and 
design custom restoration and 
improvement elements in-house. 
Depending on the size and nature 
of the housing issue, custom molds 
can be milled for poured concrete 
in situ. For smaller scale needs like 
brackets, fixtures and wall repair, 
custom forms can be 3D printed and 
distributed to residential properties.

Valuable datasets can be captured 
about the footprint and strcutural 
integrity of specific homes within 
informal housing. As flood and 
landslide mitigaton remains a 

Photos courtesy Fabio Lopez, Insitu 2012
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16 TECHNOLOGY
DESCRIPTION

DATA CAPTURE + CUSTOMIZABLE 
3D MODELING

Highly customized restoration 
components can be modeled with 
access to real-time data captured 
in the field. In recent history, point 
and shoot 3D cameras allow for 
the creation of object models in 
the field, but typically require 
circumnavigating an entire structure 
and  are typically only used at 
small scale. Additionally, 3D object 
modeling requires using customized 
and unaffordable hardware.  By 
using a combination of LIDAR (high 
density laser scanning) and Kinect 
depth sensing, a high resolution 
3D image of a builidngs’ structure 
can be captured at the facade. 
Using this new software on a device 
found in consumer markets, tablet-

3D FLASH LIDAR + KINECT DEPTH 
SENSING

LIDAR, or high-density laser scanning 
is an existing technology used 
traditionally as a survey tool for 
fly-over capture of geographic 
terrain data. LIDAR has been used 
in the architectural field to capture 
high resolution building data, but 

+

High density laser scanning Depth + Image sensing

Traditional 3D modeling

Point and shoot 3D model 
on consumer device

based 3D modeling software will 
produce a polygon mesh of a large 
environment, producing structured 
visual data containing both 
specifications (measurement)  
and descriptive data (imagery) to 
identify strucutral weaknesses, 
cracked surfaces, leaking and 
opportunities for aesthetic 
improvements. Information gathered 
is transmitted wirelessly in real-time 
to the FabLab for processing and 
custom design of building-specific 
restoration elements. 

has been available only at high 
cost and in a limited commercial 
capacity.  LIDAR has potential to be 
used at the building scale to capture 
high resolution imagery of building 
deficiencies toward restorative 
architectural elements. Used in 
combination with Kinect depth 
sensors, datasets can be combined 
to produce a highly useful 3D 
rendering of a buildings’ structural 
deficiencies and strengths. 

Primesense 3D sensor modeling can 
be made available at a low cost and 
can instantly capture valuable depth 
data useful for modeling restoration 
elements at the household level. 
Additionally, capturing building 
specific data is useful to municipal 
agencies for predictive emergency 
management strategies and 
investment policy in targeting the 
least sound structures. 
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17REAL TIME DATA TRANSFER

As data is captured in the field, it can 
be instantly transmitted in real-time 
to the central FabLab for processing. 
An alogorithm can be used to 
identify and target commonly-
found structural problems. From 
there, parametric design software 
can produce highly customized 
restoration components that will 
serve to restore damaged areas and 
improve performance of existing 
buildings. There are additional 
opportunities to use this technology 
to produce highly customized 
objects of aesthetic value alone 
(tiles, windows, railwork) -- further 
expanding a market around the 
improvement and revitalization of 
existing housing stock.

Retrofit modeling software for informal 
settlements

Parametric performance 
fabrication lab

STRUCTURAL FAILURE IDENTIFIED 3D MODEL GENERATED

DATA TRANSFERRED 
IN REAL TIME
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As data are captured in the field, 
the municipal authorities are now 
faced with an opportunity to create 
a comprehensive database of highly 
detailed structural information to 
target specific investment strategies 
and policies; as well as produce 
smarter and better informed 
disaster mitigation plans for 
flooding and emergency evacuation 

PERFORMATIVE RESTORATION protocol. Improved housing stock 
serves to improve households’ 
quality of life as well as empower 
a creative spririt with customized 
restoration components. Digital 
fabrication provides speed and new 
opportunities within an existing 
common practice without  
displacing residents.
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ALICIA ROUAULT

is an urban planner with a focus 
on civic technology and interactive 
product development in the public 
sector.  Alicia is CEO + co-founder of 
a startup [LocalData.com], a 2012 
Knight News Challenge Data winner,  
and currently a Research Assistant 
at the Civic Data Design Lab @ MIT.  
Selected as a 2012 Code for America 
Fellow, she worked as an interactive 
product manager with the City of 
Detroit’s Mayor’s Office to build and 
deploy lightweight technology to 
address civic issues.  On the East 
coast, Alicia worked as Assistant 
Editor and writer at Urban Omnibus 
[Architectural League of New York] 
showcasing work of urban planners, 
citizens, designers and technologists 
on city systems.  Alicia has worked in 
community development with the 
City of Newark’s Division of Planning 
and Economic Development, Pratt 
Center for Community Development 
and Citizens Committee for New 
York City. Alicia holds a dual B.A. in 
Political Science and Ethics, Society 
and Law from the University of 
Toronto, and has studied City and 
Regional Planning at the Masters 
level at the Pratt Institute and UC 
Berkeley. She is currently completing 
her Masters in City + Regional 
Planning at Massachusetts Institute 
of Technology. 

DANNY ANDRÉS OSORIO GAVIRIA

Architect graduated at Universidad 
Nacional de Colombia. Assistant 
Professor in the Faculty of 
Architecture at Universidad Nacional 
de Colombia. Researcher. Co-founder 
of Generativa - Digital Architecture 
Laboratory. Team member and 
Researcher at Fab Lab Universidad 
Nacional de Colombia in Medellín.
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Electrical pole in Medellin’s barrios that has had 
spikes installed to prevent citizens from climbing 
the pole and stealing electricity

PROJECT
DESCRIPTION

Smart monitoring is a necessary 
gateway to a number of important 
future innovations and ventures 
such as maximizing use of existing 
electrical infrastructure, reducing 
energy waste, and incorporating 
renewable sources.  
Despite this, implementation of 
smart grids has been slow because 
consumers have few motives to 
fund a new system. Implementing 
energy monitoring technologies 
is often more difficult for poorer 
neighborhoods too because of high 
initial costs. 

The barrios of Medellin are no 
exception to this, presenting old 
problems to new technology.  
Surging energy demand has perhaps 
further impacted a growing rift 
between rich and poor. In turn 
this encourages theft and neglect 
towards ultimate energy use.

In response to Medellin’s growing 
energy problem, Medellin’s 
major energy supplier, Empresas 
Publicas de Medellin (EPM), took 
this opportunity to test new smart 
metering technology. EPM began a 
Pre-Pay system in which customers 
whom had defaulted could pay up 
front for their energy and observe 
their use over the course of a month 
with a special smart meter. The smart 
meter communicated with servers 
in EPM’s offices over a wireless 
network set up by EPM throughout 
the barrios. 

By alerting customers to their 
remaining energy and their current 
energy use, the Pre-Pay smart 
meters aimed to keep citizens 
to their budget by having them 
better manage their energy use 
over the course of a month. The 
program proved wildly successful 
since its inception and provided 
a much desired alternative to the 
disconnection of customers that 
had occurred previously. Starting in 
2007, the Pre-Pay program reached 
its initial 5-year target of 35,000 
customers in just 3 years and is 
currently growing faster now than 
ever before. 

While the Pre-Pay program has 
proven successful in relation to the 
previous situation of disconnecting 
defaulting customers, there are 
still a number of shortcomings to 
the program and plenty of room for 
improvement. Perhaps most notable 
is the fact that, while customers are 
given a very high-quality sensor that 
alerts them to when their energy 
is about to run out, the Pre-Pay 
program still relies on customers 
to take the information from the 
meter and turn it into usable energy 
savings, manually managing all of 
their appliances in conjunction with 
the smart meter. 

As such, while customers may be 
aware of their general energy use, 
when it comes to actually flipping the 
switch or unplugging an individual 
appliance in a specific situation 
during the day, users may not always 
do so. EPM tried to ameliorate this 
problem by including a number of 
additional support services such 
as cedezo-hosted tutorials on the 
energy used by appliances. 

However, the problems persisted and, 
by 2009, many Pre-Pay families had 
reported “little to no improvement 

in their energy situation” even 
with all of the support provided 
by the Pre-Pay program. (IPC Press 
Agency. Despite prepaid energy, 
disconnected remain in the shadows. 
ALAI, Latin America on the Move, 
2009-07-15).

In response to this persisting 
problem, we propose another 
support mechanism that could be 
included within the Pre-Pay program 
to lessen the burden that customers 
face in managing their appliances 
in accordance with the smart meter. 
Specifically, this would be a system 
that places a small, inexpensive 
device between an appliances socket 
and plug to report the energy use of 
the appliance over EPM’s wireless 
network. Notably, this device will 
also be able to receive signals 
from the network that can switch 
the power to the appliance on or 
off based on a schedule that the 
customer has chosen. 

This schedule will change based on 
the remaining energy in a customer’s 
account such that low priority 
appliances will be switched off more 
frequently when there is less  
energy remaining. 

We propose a 
support system to 
lessen the burden 
of managing 
appliances in 
accordance with 
the current smart 
meter

THE PROBLEM
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23By automating the flipping of the 
switch, we hypothesize that the 
Pre-Pay system will be much more 
effective in keeping people to their 
budget. This will help avoid the 
situation of defaulting on payment 
and ending up with no energy for 
any appliance and instead switch 
off the devices that the user has 
designated as a low priority when 
the remaining energy has become 
too low.

Users will have the ability to select 
certain schedules through an online 
application store, which will have 
a range of possible schedules for 
different appliances and for different 
times of day, levels of remaining 
energy, etc. For example, a lamp 
can automatically switch off after 
a certain hour, a washing machine 
can temporarily shut off during 
times of peak electricity demand, or 
the energy use of the refrigerator 
can be manipulated to keep food at 
slightly higher temperature if the 
remaining energy of a user becomes 
desperately low. The opportunities 
are endless and it is for this reason 
that the creation of schedules in 
the app store will be an ongoing 
process, accomplished partially with 
entrepreneurs at the cedezos, who 
can code their own schedules for 
their appliances and sell them for 
low prices of a few pesos to 
Pre-Pay customers.

In addition to supplying the 
entrepreneurs needed to help 
diversify the app store, the cedezos 
will also house the main servers and 
equipment for the system along with 
computer terminals for customers to 
select and manage their schedules. 
These computer terminals may 
be unnecessary for some but will 
likely be important to those who 
have no computer in their home. 
To further help those who may not 
own a computer, users will also 
have the ability to manipulate the 
system through their phones using 
an SMS-based system to switch on/
off devices or switch to different 
schedules. Finally, they will always 
reserve the ability to manually 
override the system if their device 
has been switched off during a time 
that they really need it.

If the system is successful in 
accomplishing the previous tasks, it 
can begin to tackle some of the larger 
economic opportunities listed at the 
top of this article. The maximization 
of current energy infrastructure is 
one such profitable venture that 
can be easily incorporated into 
the system and, in fact, has some 
small potential in the way in which 
the prepay system exists currently. 
One often overlooked aspect of the 
current Pre-Pay system is that it 
not only helps customers plan out 
their energy use over the course of a 
month but also could help EPM plan 
out the energy infrastructure needed 
to supply energy through that month. 
By a user telling EPM in advance that 
he or she will be needing a certain 
amount of energy, he or she gives 
EPM valuable information that could 
save money if it is true and the user 
sticks to it. As the system currently 
exists, the money making potential 
is relatively low since the amount 

of electrical infrastructure needed 
to supply a given community is 
dictated by the peak electricity needs 
and there is no distinction between 
pre-purchased peak and off-peak 
kW-hrs. By having people pre-
purchase their own peak and off-peak 
kW-hrs and having such purchases 
enforced by the automated system 
described previously, EPM can 
better plan out the amount of 
electrical infrastructure needed 
and avoid the waste that exists in 
maintaining infrastructure that is 
only used in the worst peak times 
to prevent blackouts. With this 
elimination of this extra cost of 
waste infrastructure, EPM can turn a 
better profit, which it could then use 
a portion of to reward those pre-pay 
users who are good at predicting and 
controlling their energy use.

CURRENT SOLUTION

The Prepaid System
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24 CURRENT SYSTEM SHORTCOMINGS

GOOD SENSOR; POOR ACTUATOR AND STATISTICAL INFERENCE

GOOD SENSOR

POOR ACTUATOR

OUT OF 

ENERGY

OUT OF 
ENERGY

OUT OF 
ENERGY

OUT OF 

ENERGY

OUT OF 

ENERGY

Of course, while this type of system 
holds a lot of potential, there will 
invariably be a situation in which a 
user really needs electricity during 
peak time but they have used up all 
of their peak kW-hrs.  Such a situation 
has the potential to ruin the profits 
that could be gained by having users 
tell EPM their intended energy use 
at the beginning of the month.  To 
ameliorate this situation, a user can 
purchase energy from a neighbor, 
friend, or family member who has 
been wise in purchasing more peak 
kW-hrs than they need.  In this way, 
the total peak kW-hrs purchased by a 
community could accurately reflect 
the intended peak electricity demand 
of that community and be used to 
plan infrastructure.  

These mid-month purchased peak 
kW-hrs will come at a cost that is 
dictated by the seller, however, which 
will likely be more than the price of 
peak kW-hrs that could be purchased 
at the beginning of the month.  Of 
course, if a mother sees her son or 
daughter struggling to pay their 
electric bills, she might sell them 
peak kW-hrs at a cheaper price or 
simply give them for free.  In addition 
to ensuring some profitability to the 
system, this new social dimension 
could add yet another layer of 
protection from defaults with the Pre-
Pay system by having the members of 
a community care about one another 
and support one another when they 
need electricity. 
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25OUR PROPOSAL

GOOD ACTUATOR - AN ENERGY MANAGEMENT SYSTEM

GOOD SENSOR

GOOD ACTUATOR

LOW
ENERGY

LOW
ENERGY

LOW
ENERGY

LOW
ENERGY

LOW
ENERGY

ENERGY USED BY
END OF MONTH
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The Micro-Red system, while 
seemingly complex on the whole, is 
meant to be relatively simple from 
the perspective of the Prepay user.  
Essentially, there are three means 
by which the user can influence the 
system and keep control over their 
appliances: the hardware interface, 
the SMS-based interface, and the 
device schedule app store.

HARDWARE INTERFACE

The hardware interface ensures 
that the user always has the ability 
to override the Micro-red system 
that has been set up with the device 
schedule app store.  Pushing the 
green button when a schedule 
has switched an appliance off will 
automatically activate power flow to 
the device so the user is not tempted 
to unplug the Micro-red system.

SMS-BASED INTERFACE

The SMS-based interface provides 
some extra control on the go 
and affords those without home 
computers a chance to remotely 
influence the micro-red system.   
With certain commands texted to 
a number specific to them, users 
can switch on/off devices, change 
appliance schedules or even entire 
home schedules they have preset.  
Users can also receive alerts by 
text when they are running out of 
energy and need to purchase some 
from their neighbors.  If there is 
an unexpected peak time in which 
they can make some money, they 
can also get a text.

PERSONAL INTERACTION

SENDING
Remotely Turn
On/Off Devices

Remotely Switch
to Backup Schedule

Remotely Switch
Whole House Schedule

Light 1 On Light 1
Sched 2

House
Sched 2

RECEIVING

Alerts for Using
Up PrePaid Energy

Alerts for 
Unexpected
Peak Time

You are
almost out
of energy!
You have
10 kWhr.

Unexpected
peak time!
Reply to
switch 
schedule.
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DEVICE SCHEDULE APP STORE 
INTERFACE

The Device Schedule App is the hub 
around which the functioning of 
the Micro-Red system revolves.   
Here, a user can: 

1) purchase new schedules for 
different appliances 
2) change the schedule or settings 
on a particular appliance 
3) check one’s history of energy use 
along with the remaining energy left 
in one’s account 
4) purchase or sell extra kW-hrs to 
friends and neighbors.

These four primary functions of the 
app store correspond to the four 
tabs that are located at the top  
of the store’s web interface.   
A beginner who is just trying to 
apply a schedule to a device for the 

first time will want to visit the store 
tab where he or she will be guided 
through the setup of a schedule 
to an appliance.  The sequence of 
screens below charts the journey of 
the user as he or she inputs various 
characteristics of the appliance 
they are trying to monitor.  

First, one is asked to specify the 
type of appliance that they are 
monitoring and then choose a 
schedule based on three possible 
reasons for wanting to monitor  
the device:  

1) for general energy conservation 
at all times  
2) for protection against default or 
disconnection if one is running low 
on energy at the end of the month 
3) to sync one’s schedule with peak/
off-peak times to get the most 
energy for the lowest cost.

Once a user has selected the 
schedule that they would like 
(in the case below a schedule to 
minimize standby power), he or 
she can purchase the schedule for 
a negligibly small fee that will be 
added to their next electric payment 
at the start of the next month.  To 
apply the schedule to their device, 
they simply must put in their device 
manager’s unique code in the app 
store, which is printed onto the 
outer shells of each device manager 
(see hardware interface).  For device 
managers with multiple sockets, 
one simply adds the number of the 
socket to the unique code.  A user 
may then fill in other options that 
might help the schedule perform 
better to their needs.  Once the setup 
is complete, the device is ready to 
use and will begin functioning over 
EPM’s existing Prepay network after 
it is plugged in at home.

1 2

3 4
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28 DIAGRAM OF THE MICRO-RED SYSTEM

PREPAGO COMMUNITY PREPAGO USER

EPM REPRESENTATIVE

DEVICE 4

DEVICE 3

DEVICE 2

DEVICE SCHEDULE 
APP STORE

CEDEZO 
ENTREPRENUER

CEDEZO SERVER

DEVICE 1

CELL PHONE TOWER

DEVICE MANAGERS

WIRELESS 
NETWORK NODE
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PREPAGO COMMUNITY PREPAGO USER

EPM REPRESENTATIVE

DEVICE 4

DEVICE 3

DEVICE 2

DEVICE SCHEDULE 
APP STORE

CEDEZO 
ENTREPRENUER

CEDEZO SERVER

DEVICE 1

CELL PHONE TOWER

DEVICE MANAGERS

WIRELESS 
NETWORK NODE
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The community element of the 
Micro-Red system is perhaps the most 
important and is the factor that takes 
the system from a simple solution 
to a small problem of electric bill 
defaults and turns it into a machine 
that can generate not only a deep 
social consciousness about energy 
but also profits in terms of maxi-
mized use of electrical infrastructure.  
Before the nature of these profits 
can be understood, it is first neces-
sary to clarify the existence of a large 
amount of electrical infrastructure 
that is built and maintained solely to 
prevent blackouts in the times of the 
absolute highest demand.  It has been 
estimated that, at least in the US, 10% 
of all electrical infrastructure is run 
for only 1% of the time in the very 
highest peaks of demand (Spencer 
Reiss. Think Negawatts, Not Mega-
watts. Wired. 03.23.09).  This results 
in an enormous amount of extra 
money spent just to maintain unused 
infrastructure and these staggering 
costs highlight the large profits to 
be made in having better control of 
peak demand.  The two charts above 
include data publicized by the State 
of California for a typical day showing 
energy resources on top and energy 
demand on bottom. (California ISO - 
Today’s Outlook.  Visited 04-18-2013. 
http://www.caiso.com/outlook/
SystemStatus.html).  The green in be-
tween the two lines denotes wasted 
infrastructure.  Because the thickness 
of this green space varies over the 
course of the day, almost all electric 
utilities including EPM have peak and 
off-peak times with different prices 

URBAN
INTERACTIONS

for electricity to discourage extra use 
in peak hours.  This system has proven 
mildly helpful but there is still much 
more energy to be saved from a better 
coordination with peak demand.

While many people have noted the 
benefits of the Prepay system in 
helping customers better plan out 
their energy use, few have recognized 
that the system could also be used 
to help EPM plan out the required 
electrical infrastructure that is neces-
sary to meet the pre-given electrical 
demands. When a user tells EPM in 
advance that he or she will be need-
ing a certain amount of energy, he or 
she gives EPM valuable information 
that could save the company money 
if the user is being truthful and 
sticks to their word.  Of course, as the 
prepay system currently exists, the 
information given is not so useful to 
EPM since users do not specify how 
many peak kW-hrs they will use and 
peak demand determines the extra 
infrastructure.  By asking prepay users 
to do so, a profit incentive is created, 
which can reward those individuals 
who are good at predicting their own 
peak energy use or are good at cover-
ing for other’s miscalculations.

The mechanism for this reward 
system will be included in the com-
munity tab of the device schedule 
app store. Here, users can build up 
a database of their friends, family 
and neighbors who use the pre-pay 
system.  They can then broadcast to 
these friends whether they are willing 
to sell some of the kW-hrs they pur-
chased at the start of the month or if 
they are running low on remaining en-
ergy and need to purchase some from 

other friends.  In addition to posting 
this information, users can put up 
a price for their own kW-hrs, which 
other friends of theirs can purchase 
up until a certain amount is left in the 
supplier’s account.  Seekers of energy 
can put up prices that they are willing 
to pay in attempts to lure salespeople 
looking to strike a deal.

Since there is always a set number of 
peak and off-peak kW-hrs purchased 
by the community at the start of the 
month and these are merely traded 
between community members, EPM 
can plan out the required infrastruc-
ture for the community to a much 
higher degree of accuracy.  Waste-
ful and incorrect  judgments of 
some community members of their 
personal energy will be balanced 
by those community members who 
rightly anticipate the energy they can 
sell to others in the month.

In addition to enabling the buying 
and selling of kWhrs in a manner that 
rewards those planning their energy 
use better, the community tab of the 
app store also provides an addi-
tional level of safety for prepay users 
against defaults.  Since every friend 
can see every other friend’s remaining 
energy in the community tab, other 
community members can be alerted 
to when a member is in danger of 
defaulting.  Thanks to a messaging 
system built into the tab, community 
members can check on each other 
to ensure that they are all safe from 
running out of energy.  Perhaps more 
interestingly, this messaging system 
could be used to bargain down the 
electricity prices that some commu-
nity members have set.

BUYING PEAK KW-HRS FROM FRIENDS
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31The ability for one neighbor to say 
to another “I’ll sweep your porch for 
a week if you will sell me your peak 
kW-hrs for 200 pesos,” adds a whole 
new social dimension to an issue 
that would otherwise be a rather 
boring exchange between an EPM 
representative and a customer.  Other 
exchanges such as a parent selling 
their son or daughter cheap energy to 
help them start their own life are also 
captured by this community element 
of the Micro-Red system.

As the community of sellers and 
buyers expands over a barrio, a new 
market is created that jumps invisibly 
between the households in the neigh-
borhood.  The bookkeeping servers at 
the cedezos chart the progress of this 
economic growth and collect data 
on the number of users with surplus 
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energy at the end of the month and 
those who understimated their 
energy needs.  

This data collection and analysis may 
give rise to experts who end up buy-
ing a specific amount of peak and off-
peak kWhrs at the start of the month 

after having studied the number of 
people needing energy at the end 
of the month.  Such experts become 
stimulators of a local economy that is 
different from the traditional energy 
economy that relies on building and 
maintaining energy infrastructure 
often far away from city centers.



SC
G

  M
ED

ELLIN
  /  M

2  /  M
IC

R
O

-R
ED

 C
O

M
M

U
N

ITY M
IC

R
O

 SM
AR

T G
R

ID

32 TECHNOLOGY
DESCRIPTION

The technology needed to make 
Micro-Red a reality is certainly noth-
ing new.  Quite like the internet, smart 
grids are an innovation for which the 
technologies to make them existed a 
long time before they were actually 
implemented.

For our project, we understand that 
the real technical challenge is not 
the development of new technology 
but the improvement of the existing 
and the packaging of it in a way that 
makes it useful to people.

One key aspect of the technology that 
we know  must be improved if we are 
to deploy the system in the barrios of 
Medellin is the cost.  

PLUG CABLE

Plugs the device into 
the wall.

UNIQUE ID NUMBER

Allows the user to identify the specific device 
manager so that it is easier to sync schedules 
to it.

MANUAL OVERRIDE

Enables the user to instantly switch on the device no matter what the programming has specified.  If the schedule 
dictates that the device should be off, the override ability will cease in one hour.

APPLIANCE SOCKET

Receives appliance.

WIRELESS ANTENNA

Communicates energy usage with the wireless network 
and receives signals to switch the device on and off.

Normally, many of the devices of the 
caliber that we cite here will have 
price ranges as high as 50 USD per 
electrical socket.  This is clearly out of 
the price range of any resident of the 
barrios or of EPM.

Accordingly, we have broken down 
the cost and assembled our own com-
puter chips to come up with a better 
and much lower cost estimate in the 
range of 10-15 USD for a complete 
package of a computer chip with an 
electrical socket.

Additionally, we have found that there 
are a number of small mechanisms 
that can be used to lower the device 
price further.  

For example, by placing two sockets 
linked to one computer chip, we can 

essentially cut the price in half by 
getting twice the use out of the same 
hardware.  We imagine that we might 
be able to get as many as 4 devices 
controlled by one chip to basically 
cut the price down to a quarter of the 
initial cost per socket.  This brings 
us into the range of 2,50 to 3,75 USD 
per smart-monitored appliance.  
Additionally, by grouping sockets to-
gether with one chip, we minimize the 
relatively small standby power of the 
device manager, which is estimated to 
be less than 0,5 of a watt.
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Yet another important technical 
aspect was the ability to produce 
the devices in Colombia and not to 
outsource production to common lo-
cations abroad.  Accordingly, the fully 
functioning device above was made 
using only components that could 
be found and assembled in Medellin.  
This allows the production of such 
devices to not only stimulate the local 
economy but also ensures that one 
can obtain the components quickly 
when needed.

Taken together the Micro-Red system 
incorporates many potentials to 
stimulate the local economy of Medel-
lin.  This is true whether it is the em-
ployment of entrepreneurs at cedezos 
to come up with schedules that help 
Prepay users plan out their energy 
use, the stimulation of a local prepaid 
energy market that eliminates waste 
infrastructure and rewards those 
community members who plan well, 
or through the local production of 
smart monitoring devices.  All of these 
opportunities arise from a problem 
with the prepaid system. Like EPM’s 
bold initial move in viewing energy 
theft as an opportunity to deploy 
smart meters, we urge EPM and the 
administrators of the city to see the 
opportunities latent in this problem.

RELAY TO SWITCH AN APPLIANCE ON/OFF

ANTENNA

CAPACITIVE POWER SUPPLY

FUSE

ARM CORE

POWER SUPPLY

TRANSMITTER

Inner chip of a working Micro-Red device 
designed and built by Alvaro Diaz Castro using  
a PCB made in Colombia.                              
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ALVARO DIAZ CASTRO

Alvaro Diaz is an Engineer in 
Physics from Universidad Nacional 
de Colombia, Sede Medellin, who 
has an interest in architecture and 
electronic design.  He specifically 
focuses on the mixing these two 
subjects through bioclimatic 
design with sensors.  At the 
moment, he is working at the 
FabLab Unal Medellin - a digital 
fabrication facility - where he 
designs electronic equipment to 
be embedded into architectural 
projects. He is also an entrepreneur 
who designs high-tech products for 
the Latin-American region. Among 
other passions, he enjoys studiying 
languages and currently speaks 
Italian, French, English and Spanish.  
His main goal is to work with the 
architecture faculty to build a 
house for the future where he can 
develop and experiment with a 
scientific way of life..

FABIOLA SAAVEDRA-CABALLERO

Fabiola is a Bolivian graduate student 
(Msc Economics) at EAFIT University in 
Medellin, Colombia. She has worked 
in Bolivia as Researcher in different 
government institutions, participated 
in multidisciplinary research groups 
and also has been consultant at 
The World Bank and UNICEF. During 
her career she has developed 
investigations related to poverty, 
inequality, labor economics, health 
economics, public finance and public 
policy. She is now part of a research 
group at Universidad EAFIT focused 
on labor economics and education. 
Fabiola’s futures goals are to continue 
her research on social policy in 
developing countries..

CHRIS MACKEY

Chris Mackey is a current student 
of Massachusetts Institute of 
Technology’s Master of Architecture 
and Master of Science in Building 
Technology program and will be 
graduating in 2014. In 2010, he 
graduated from the architecture 
major of Yale University and worked 
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36 INTRODUCTION

As digital technology drives 
revolutionary medical innovation, 
the centralized healthcare system 
becomes obsolete. The advanced 
medical expertise and progressive 
public health policy that Medellin, 
Colombia is renowned for is 
disconnected from the larger 
population, especially from those 
living in the informal settlements.

On one hand, the new innovation 
district is endowed with a closely-
knit network of medical researchers 
and health care providers, known 
as the Área de la Salud. Within the 
neighborhoods, a web of drugstores 
exists, at approximately 75 meters 
from each other, to provide over-the-
counter and prescribed medications 
and injections. A municipal 
emergency telephone line (123) links 
to an ambulance dispatch center 
and a private company, emi, provides 
24-hour home health care service, 
available by phone. 

On the other hand, 9.03% of the 
population, those also in the poorest 
and lowest stratum, still falls outside 
insurance coverage and can only 
resort to the emergency room 
for care. Residents from informal 
communities on the mountains 
suffer from a long physical distance 
from healthcare resources mainly 
located in the valley. Emergency 
services are restrained not only 
by 8am-8pm business hours, but 
also safety concerns in having 
ambulances enter some of the more 
violent neighborhoods after dark, let 
alone costly private medical cars that 
primarily service affluent areas of the 
city. Community health centers and 
drugstores have limited practices, 

and within Medellin’s famous and 
yet crowded public hospitals, a visit 
involves an average waiting time that 
ranges from 1-6 hours in the ER to 
months for a specialty appointment. 
Those with urgent conditions 
are often rejected from the fully-
occupied inpatient wards, and those 
without usually have to return 
several times to complete treatment. 

Such barriers stem from structural 
loopholes of the centralized hospital, 
and cause more than personal 
frustration and risk. They induce a 
widespread lack of awareness in and 
incentive towards non-emergency, 
preventive care, and hinder the city 

MEDin reimagines 
healthcare as an 
urban service of 
intelligence, a part 
of everyday life, 
and a right for 
everyone.

hours, for improved healthcare 
service, healthier lifestyle and better 
integration between communities 
and the city, and between the 
quotidian and the frontier. 

Digital health care innovation already 
addresses decentralization with 
projects such as GE’s ECG, ultrasound 
and MRI backpack, AliveCor’s iphone 
ECG and other mobile sensing 
devices, and their corresponding 
self-tracking & analysis software. 
Emerging 3d printing technology 
enables the production of organic 
matters, medical devices and drugs to 
be rapid, customized and on-demand. 
Meanwhile, social platforms such as 
WebMD, Ask a Patient and drugs.com 
crowd-source user reviews as public 
information and feedback to  
health professionals. 

MEDin refers to three interventions 
at the scale of the city, the 
neighborhood and the person 
respectively. A fleet of professional 
mobile medical units, a grid of 
retrofitted community medical 
outposts and ubiquitous health 
monitoring nodes work in tandem 
to network healthcare resources of 
different intensities and functions 
seamlessly with everyday routines 
and to define places of social 
interaction and medical production 
right within the neighborhoods. 
MEDin reimagines healthcare as an 
urban service of intelligence,  
a part of everyday life, and a right  
for everyone.

MEDin relies on existing and up-
and-coming technology and can be 
implemented in phases starting from 
today. A pilot phase can be initiated 
immediately at the Área de la Salud 
within the planned Innovation 

from a comprehensive assessment 
of public health conditions that 
could greatly benefit policy, research 
and innovation. For instance, while 
hospital admission remains a 
challenge, medical institutions find 
it difficult to recruit test subjects 
beyond their gates for research  
and experimentation.  

MEDin surfaced as a proposal to 
provide distributed, community-
based healthcare beyond the walls 
of formal institutions and business 
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On the left page, from left to right: Hospital 
Universitario San Vicente de Paul in the 
Innovation District (image courtesy of Wikipedia); 
Long waiting lines outside the fenced emergency 
room in the evening; A community drugstore at 
Moravia neighborhood

Top: problems in the existing centralized 
healthcare system 
Below: distribution of the hospital

long distance

fully occupied  
inpatient wards

8 am - 8 pm office hour

confusion and 
frustration at hospitals

10% poorest uncovered 
by insurance

high cost from delivered 
health care

crowdedness  
in the emergency room

lack of knoweledge  
in e.g. mental disease

long waiting time 
ranging from 6 hours  
to 3 weeks

lack of awareness in 
preventive health care

multiple visits required

your problem?

District and the neighborhoods of 
Popular, Santo Domingo Savio, Villa 
Del Soccoro and so on in Comuna 1 
where a distribution of city transport 
and cultural infrastructure already 
took place. As interventions gradually 
permeate the neighborhoods, 
strengthened by the development 
of smart phones as a personal 
health monitor, MEDin, by creating 
primary sites of physical interaction, 
medical expertise and production, 
aims to raise Medellin international 
reputation as a place of superb 
health services, healthy lifestyles, 
self-supporting communities and 
advanced medical innovation.
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URBAN
INTERACTIONS

Urban interaction is at the heart 
of the proposal, which promotes a 
combination of physical and digital 
networks centering on place-making, 
ubiquitous sensing and real-time 
collective data. 

At the city level, medical mobile units, 
the MED trucks, bridge the invisible 
barrier between the formal institutes 
and informal neighborhoods by 
providing a moving yet immediate 
location of professional care within 
the communities. Traveling around 
on a responsive route and schedule, 
they bring specialist teams from 
the hospitals and medical schools 
to the neighborhoods regularly, 
at their requests and when data 
reflect urgent needs. A new form of 
disposable urban service, the vehicles 
share information of their real-time 
location, schedule, route, specialized 
area as well as appointment lists 
at neighborhood drugstores and 
sensing nodes on digital displays, 
with interaction and feedback 
enabled for users to submit requests 
and preferences. Such information 
is further available on smartphone 
applications and personal devices.

Within the neighborhoods, MEDin 
is grounded on an existing grid of 
drugstores as community health 
outposts where more sophisticated 
health services and a larger variety 
of programs can take place. For 
instance, besides offering a quick 
assessment of vital signs, the MED 
stores are also equipped with blood 
test kits, portable CT and Xray 
scanners, 3d scanners, 3d printers 
and alike to enable remote diagnosis, 
assisted self-care and certain 
phases of medical production. New 
fabrication technology encourages 

on-demand mass customization 
and turns the drugstores into 
decentralized sites of production, 
while injecting jobs and knowledge 
into the comunas. The drugstores will 
also be able to crowdsource public 
reviews and knowledge in common 
medical treatment, lifestyle, food 
therapy and so on, and build specialty 
within the communities.

The public space associated with 
the drugstores hosts visits from 
the MED trucks, and also becomes 
much-needed sites for educational, 
recreational and social programs, be 
it a workshop on mental diseases, a 
collective morning exercise meetup, a 
support group on domestic violence. 

A taxnomy of functions provided and specialized by the three-tiered system at one pilot neighborhood.
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Taking advantage of existing 
resources such as a program named 
“healthy life styles” (Estilos de Vida 
Saludables) that organizes hikes, 
bike rides, aerobics in the 
neighborhoods and around, the 
project, by linking information 
to an actual space, whether as a 
final destination or a first meeting 
point, reinforces communities 
physically, over the vital concerns 
of health. As existing platforms 
such as PatientsLikeMe.com show 
great success, the project aims to 
not only provide a way of sharing 
information, stories and support, 
but also bringing people together at 
a vibrant physical place. 
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Top: three interventions exist at the scale of the 
city, the neighborhood and the person.

Below: A map of MEDin pilot phase that could 
be initiated at the innovation district and the 
neighborhoods of Popular, Santo Domingo Savio, 
Villa Del Soccoro in Comuna 1

Base map courtesy of google.com

city MED truck

neighborhood MED store

person MED mirror
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8

9
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6

11

5

12 13

2 3 4

Top: a hypothetical route of the a MED truck coinciding with residents’ daily schedules, according to which the sensing MED mirrors are located. The MED 
store - neighborhood drugstores - becomes an intermediate stop for mobile professional services and a public space beyond its original function for support, 
knowledge sharing and social interactions. 

1 Neighborhood 1 Drugstore

2 Bus stop

3 Neighborhood2 drugstore

4 Cable Car

5 Neighborhood 3 drugstore 1

6 Sports field

7 Neighborhood 3 drugstore

8 Community steps

9 Church

10 Community escalator

11 Library Espana Community Room

12 Neighborhood drugstore

13 Metro station
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Data-streams from ubiquitous sensing nodes converge at a central information cloud for processing and storage, containing a variety of information ranging 
from personal health data, urban health alerts to medical fabrication commands.
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Lastly, sensing devices, the MED 
mirrors, are located at a range of 
common places to display health 
information and assess and track 
personal vital signs as people go 
through their daily activities. 

Simple and attractive, they are 
urban furniture and yet perform as 
health monitors when activated, 
and their distribution leverages 
moments of urban lifestyle that 
are health related, such as the 
drugstore and sports field, or 
when people have excess time and 
attention for other tasks, such as at 
bus stations, within the cable car 
and at churches. 

Base map courtesy of Google.com

Data collected from the ubiquitous 
sensing nodes is transmitted, 
analysed and stored at a central 
platform to provide health 
authorities of the city, Secretaría 
de salud, real-time information 
about the collective health status of 
people in Medellín and their access 
to medical services. Organized data, 
under the different categories of 
gender, age, location etc, reveal 
patterns and identifies problems, 
which will allow optimized and 
responsive planning in distributing 
health care resources. More common 
data, such as seasonal flu trends, 
will be displayed as infographics 
for public awareness. Furthermore, 

Top: Mobile units tracking & request, which 
further informs algorithmic route planning

Below: Neighborhood health profiling using 
historic data as benchmarks to establish  
insights and implications for health policy  
and programmes.

individualized entries of health 
assessments, from a large number of 
citizens and on a regular basis over 
a long period of time, constitute a 
valuable, up-to-date bio-bank for 
research purposes in the innovation 
district, with more potential to link 
users to the institutes as test subjects 
and to incorporate research surveys 
as part of the sensing process.



SC
G

  M
ED

ELLIN
  /  M

3  /  M
ED

  IN
 H

EALTH
 N

ETW
O

R
K

IN
G

 , EV
ER

YO
N

E, EV
ER

YD
AY

43

Citywide Epidemics mapping based on ambient 
data inputs, for public awareness and public 
health response.

Base map courtesy of Google.com

A city-wide health thermometer and 
network of micro-production, MEDin 
builds a virtuous cycle that will slowly 
improve health, awareness and social 
coherence in the city of Medellin.
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44 PERSONAL
INTERACTIONS

MEDin engages personal interaction 
at the professional mobile units,  
the ubiquitous sensing nodes, and  
the drugstores.

MED trucks are an analog of formal 
hospitals and clinics, but delivered 
to convenient locations within 
the neighborhoods.  Information 
about the real-time location, route, 
schedule and theme of the vehicles 
is displayed and can be interacted 
with at the drugstore, on the sensing 
nodes, on smartphones and online. 
Once interested, individuals are able 
to request for visit, or sign up for 
appointments. Those who do not 
show up for more than three times 
will forfeit certain privileges, while 
one can subscribe to text/message 
alerts and attend the service during 
a walk-in period of time. The vehicles 
visit various locations of the city, 
with the route and duration of their 
stay at each stop preprogramed by 
popular requests and the number of 
appointments, with also flexibility in 
mind. Results from diagnosis at the 
units and subsequent treatments 

are recorded to the individual’s 
health profile and stored on a central 
digital platform. MED trucks take on 
different specialized services and 
have specific configuration of medical 
technology on the vehicles. 

For instance, the one unit specialized 
in preventive detection might have 
the following equipment on board:

• Portable x-ray machine for common,  
mammogram, bone density and 
dental tests
• Portable bacteriology lab
• Portable CT scanner
• Portable FMRI

Interaction at the sensing nodes is 
through a reflective touch-screen 
display that looks like a mirror 
overlaid with live information. When 
idling, the nodes display information 
about the mobile units, broadcast 
recent educational and recreational 
events, and communicate collective 
health data in infographics, while 
attracting passersby to use the 
surface as a mirror. A webcam, 
a microphone, a scanner and an 
embedded scale on the ground enable 
inputs. Once activated a person 

The top four diseases in Medellin are heart 
disease, aggression/mental diseases, chronic 
respiratory diseases and cerebrovascular diseases  
(from Medellin Government Report)

stands within a close distance to the 
webcam such that it either detects 
the human face, the weight on the 
scale, or the registered personal 
travel card on the scanner. The 
user is directed through a series of 
instructions, invited to  monitor vital 
signs and shown the sensing progress, 
which normally takes less than  
half a minute. 

While most results aren’t displayed 
for privacy, heart rate, ECG graph 
and a smiley simulating the facial 
expression of the person in different 
mood types are juxtaposed with 
the user’s reflected image to retain 
attention and trigger response. Once 
sensing is completed, the system 
automatically sends a text message 
to the user’s preregistered phone 
number, summarizing the results 
of the current assessment, and 
correlating to his or her health  
history to suggest a potential  
pattern or problem. 

Users are able to text back for more 
information, and/or subscribe to push 
alerts that lead them to recommend 
events related to their specific health 
problem, such as obesity to day 

A typical Medellin resident is faced 
with a range of health problems that 
are often associated with long-term 
lifestyle and overall environmental 
factors. A sensing node, a MED mirror, 
features an informed reading of a 
number of health indicators closely 
associated with the diseases. Chronic 
diseases can be better prevented 
by regularly monitoring associated 
indicators and making lifestyle 
adjustments. Sudden abnormalities 
in such indicators can suggest 
immediate treatment that predates 
an  emergency. Treatments and 
personal endeavors can be tracked 
to assess their efficacy.
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“Mirror Mirror Tell Me All, 
Who is the healthiest 
of us all?”

The detected health indicators are heart rate, skin 
temperature, respiration rate, blood pressure, 
weight, body mass index, visual attention level 
and mood.
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45SENSE

ANALYSE

FEEDBACK

TREAT

hikes, depression to information  
session and domestic violence to 
group therapy.  

The drugstores further the 
possibilities by providing a fixed 
physcial space of both public 
gathering and private interactions. 
Sensing mirrors at the drugstores 
take forms of embedded building 
components as windows, walls and 
furniture,  engaging customers and 
visiting residents while enlivening 
the ambience of the space. Simple 
diagnosis can be performed by small 
on-site health devices which go 
beyond the basic indicators, such as 
glucose level, basic blood test, a 3d 
crown scan etc. Remote diagnosis 
by health professionals located at 
formal institutions is also an option 
as the sensing mirrors initiate a video 
conference while forwarding patient’s 
health history and on-site 3d scans to 
the doctor. Moreover, patients can talk 
or write to the MED mirrors via audio, 
touch-screen or gesture recognition, 
and the mirror then records reviews 
or health tips and displays the 
crowdsourced information  
upon request. 

As a platform of on-demand 
production, the MED stores utilize 
3d scanning to collect immediate, 
precise information and 3d printing 
to create customized drugs, body 
parts, prosthetics and assistive 
medical devices, automatically or 
according to commands from the 
formal institutions.  The emergency 
room is becoming obsolete, and 
increasingly personalized medical 
devices, replacing the one-size-fits-all,  
no longer entail high costs, multiple 
appointments and a long wait. Swift, 
on-site and responsive fabrication 
delivers solutions at the heart of the 
communities and at the heart 
of health problems. 

On top of all three interventions, a 
rewards system records personal 
usage and awards healthcare 
discounts and free services to 
encourage frequent and regular 
participation. It not only produces 
reliable track records of personal and 
collective health, but also constructs 
in the population an awareness of 
preventive care and a healthy lifestyle. 

The embedded webcam and microphone are  
the primary sensors to enable non-contact 
detection of vital signs

Intelligent analysis and diagnosis using personal 
history and collective benchmarks

Automatic information feed and connection 
with citywide programs, events and advocacy, 
strengthened by a rewards program to ensure user 
participation

On-site production using latest fabrication 
technology provide immediate and customized 
treatmentPRINTING..PRINTING..

160/95 mmhg

you

May

Today’s checkup
summary compare

Heart rate  90 bpm   

Blood pressure  160/95 mmHg   

Temperature  36.7 

Mood  ok...

alert!You have gained 5kg in the past month. p

MEDin Recommendations
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46 TECHNOLOGY
DESCRIPTION

Technological possibilities of the 
project rests on digital fabrication 
technology and existing and 
upcoming non-contact health 
monitoring techniques. 

The MED mirrors consist of basic 
elements of a webcam, an LED 
display, a one-way mirror, other 
sensors and processors as well as 
a microphone and speakers.  The 
webcam alone is able to detect the 
following vital signs: 

• heart rate
• respiration rate
• blood pressure
• height
• skin pressure from various locations
• facial expression
• visual attention level

It also supports remote diagnosis 
and patients’ review by live video or 
capturing snapshots of objects and 
human body parts. 

The digital scale embedded in the 
floor panel measures body weight 
as well as computing body mass 
index using body height.  And the 
microphone records reviews and 
health tips from users. 
The whole device is also equipped 
with wifi and data storage and is able 
to push text messages onto pre-
registered cellphone numbers and 
exchange data with a central digital 
cloud archive. 

The information infrastructure of the 
multiple layers of MEDin relies on 
the construction of a biobank using 
individual health records, internet 
connection at formal institutions and 
intermediate neighborhood sites, and 

on big data computing to produce 
useful information for policy-making, 
education and public health.

Micro-production of medication and 
medical devices is realized through 
digital fabrication tools, such as 
3d scanners and 3d printers, as an 
add-on unit to the MED mirror at 
secure locations. The technology of 
stereolithography combined with 
advanced material research expand 
unconventional catalogue of medical 
products that include customized 
operation tools, splints, medication 
and diet supplements, organic tissues 
for research and human body parts 
for transplantation.

Top: seamless data flow from the 3d scanner, 
central design and tooling to the 3d printer to 
fabricate a variety of medical products

Bottom: diagrammatic composition of the sensing 
nodes, with fabrication add-on unit

LED screen

Computing devices & sensors

3d scanner

One-way mirror

Lightweight fiberglass frame

Medical product dispenser

3d printer

Safety glass



YOUR HEALTHCARE EXPERIENCE REIMAGINED...

$IWHU�IROORZLQJ�XS�DW�WKH�PLUURUV�QHDUE\�KLV�
KRXVH� VHYHUDO� WLPHV� WRSUHYHQW� LQIODPPD�
WLRQ���$�HQMR\HG�D�VSHHG\�UHFRYHU\�

,Q�IURQW�RI�KLV�IDPLO\��$�LV�SURXG�WKDW�KH�
LQGHSHQGHQWO\� KDQGOHG� D� FDVH� RI�
HPHUJHQF\��$PRQJVW�KLV� IULHQGV��KH� LV�
WKH� VXSHUPDQ� ZKR� UHWXUQHG� WR� KLV�
YROOH\EDOO� PDWFKHV� LQ� PHUHO\� WZR�
ZHHNV�

7KH�PLUURU�LQIRUPV�$�WKDW�D�0('LQ�WUXFN�LV��FRPLQJ�WR�KLV�
QHLJKERUKRRG�DQG�KH�FDQ�KDYH�DQ�HDUO\�DSSRLQWPHQW�DW�
��DP�,W�LQVWUXFWV�$�WR�OLIW�KLV�ILQJHU�DW�FHUWDLQ�DQJOHV�WR�
EH� �G� VFDQQHG��� ZKLOH� D� FRQQHFWHG� PHGLFDO� WHOOLQJ�
PDFKLQH� � GLVSHQVHG� FOHDQVLQJ� WRZHOV�� DQWLERWLFV�� SDLQ�
NLOOHUV��DQG�D�WHPSRUDU\�VSOLQW���

:LWK� KLV� SDUHQWV� VWLOO� DW� ZRUN�� $� KDG� QR� SUREOHP� DFWLYDWLQJ� UHPRWH� GLDJQRVLV� DW� WKH� PLUURU� LQ� WKH�
GUXJVWRUH� ZLWK� WKH� KHOS� RI� WKH� RZQHU�� $W� WKH� GRFWRU
V� VXJJHVWLRQ�� WKH\� WRRN� D� YLVXDO� H[DPLQDWLRQ�
UHPRWHO\�DQG�VHQW�DQ�GLJLWDO�;�UD\� �RI�$
V�EURNHQ� ILQJHU� WR� WKH�GRFWRU��)RUWXQDWHO\��$
V�FDVH�ZDVQ
W�
VHYHUH��EXW�UHTXLUHV�LPPHGLDWH�VWDEOL]DWLRQ��

$�ZHQW�KRPH��XQDZDUH�WKDW�KLV�FXVWRPL]HG�VSOLQW�ZDV�
VWDUWLQJ�WR�SULQW�RXW�RI�D�SRUWDEOH��G�SULQWHU�LQ�WKH�
GUXJVWRUH��ZKLFK�ZDV�ODWHU�SXW�RQ�E\�WKH�GRFWRU�DIWHU�VKH�
UHVHW�KLV�IUDFWXUH�WKH�QH[W�GD\�ZKHQ�WKH�WUXFN�FDPH�

$� LV���\HDUV�ROG��DFWLYH�DQG�JURZLQJ�IDVW��+H� OLNHV�WR�FKHFN�KLV�KHLJKW�HYHU\GD\�DW�WKH�
0('LQ� PLUURU� QH[W� WR� WKH� SOD\JURXQG�� 0RQGD\� ZDVQ
W� KLV� OXFN\� GD\� DQG� KH� EURNH� KLV�
ILQJHU�ZKLOH�SOD\LQJ�YROOH\EDOO�ZLWK�KLV�IULHQGV��+H�UXVKHG�WR�WKH�PLUURU�ZKLFK�UHFRJQL]HG�
KLP�VD\LQJ�WKDW�LW�ZDV�DQ�HPHUJHQF\�DQG�GLUHFWV�KLP�WR�WKH�QHDUHVW�GUXJVWRUH��

6KH� XVXDOO\� JRHV� WR� WKH� PLUURU� DURXQG� KHU�
KRXVH�WR�FKHFN�WKH�VFKHGXOH�IRU�WKH�3HGLDWULFV�
0('LQ�WUXFN�IRU�KHU�VRQ�ZKR�KDV�DVWKPD��DQG�
WKH�PLUURU�ZLWKRXW�KHU�NQRZOHGJH�GHWHFWHG�KHU�
XQKDSSLQHVV� DIWHU� VHYHUDO� RI� KHU� YLVLWV� DQG�
DVNHG�KHU�WR�VWD\�IRU�DQ�H\H�WUDFNLQJ�WHVW��

&� QHYHU� WHOOV� DQ\RQH� WKDW� VKH� KDVQ
W� IXOO\�
UHFRYHUHG� IURP� KHU� KXVEDQGV
� GHDWK��
DOWKRXJK�VKH�EDUHO\�VPLOHV�WKHVH�GD\V��

1RZ� VKH� UHFHLYHV� UHJXODU� QRILFDWLRQV�
DERXW� VXSSRUW� JURXS� PHHWLQJV�� JHWV�
SUHVFULSWLRQ� IURP� WKH� GUXJVWRUH� DQG�
IHHOV�ORYHG�DQG�FDUHG�IRU��

6KH� UHFHLYHG� D� SULYDWH� WH[W� PHVVDJH� DIWHUZDUGV�
DERXW� WKH� SRWHQWLDO� RI� GHSUHVVLRQ� DQG� OHDUQHG�
DERXW� PHQWDO� GLVHDVH� IRU� WKH� ILUVW� WLPH� DW� WKH�
FRPPXQLW\� GUXJVWRUH� ZKHQ� VKH� ZDV� LQYLWHG� WR� D�
ZRUNVKRS��6KH�PHW�XS�ZLWK�RWKHU�ZRPHQ�ZLWK�WKH�
VDPH�SUREOHPV�DW�D�VKDULQJ�VHVVLRQ���GD\V�ODWHU��

6KH� YLVLWV� WKH� 0('LQ� PLUURU� ZKHQHYHU� VKH� HQFRXQWHUV�
RQH� WR� UHFRUG� KHU� KHDUW� UDWH�� EORRG� SUHVVXUH� DQG� RWKHU�
YLWDO�VLJQV��7KH�PLUURU�UHPLQGV�%�RI�PDLQWDLQLQJ�D�KHDOWK\�
OLIHVW\OH��DQG�DOHUWV�KHU�DW�WLPHV�RI�K\SHUWHQVLRQ�EHIRUH��LW�
EHFRPHV� QRWLFHDEOH� WKURXJK� D� VSHDNHU�� &XPXODWLYH�
UHVXOWV�DQG�DOHUWV�DUH�VHQW�WR�KHU�VRQ
V�FHOOSKRQH�DV�ZHOO��

%�LV�RYHUZHLJKW��DQG�DSSURDFKLQJ�WKH�DJH�RI�
���� � VKH� LV� VWDUWLQJ� WR� KDYH� GLDEHWHV�
V\PSWRPV�DQG�KLJK�EORRG�SUHVVXUH��

%�VD\V��LW
V�PRUH�DWWHQWLYH�WKDQ�P\�
GDXJKWHU�DQG�WDNHV�P\�ZRUULHV�DZD\�

(YHU\� RWKHU� ZHHN�� %� JRHV� WR� WKH� QHLJKERUKRRG�
GUXJVWRUH���PLQV�DZD\� IURP�KHU�KRXVH� WR�SLFN�XS�
KHU�FXVWRPL]HG�SLOOV�PDGH�RQ�VLWH�DFFRUGLQJ�WR�KHU�
PRVW�UHFHQW�KHDOWK�GDWD�

1DPH��-HDQ�$OH[LV
$JH����\HDUV�ROG
*HQGHU��0DOH
1HLJKERUKRRG��3RSXODU�
&RPXQD����3RSXODU

1DPH��0UV�*ORULD
$JH�����\HDUV�ROG
*HQGHU��)HPDOH
1HLJKERUKRRG��
6DQWR�'RPLQJR�6DYLR�
&RPXQD����3RSXODU

1DPH��$PSDUR�:�
$JH�����\HDUV�ROG
*HQGHU��)HPDOH
1HLJKERUKRRG��
9LOOD�GHO�6RFRUUR
&RPXQD����3RSXODU
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49SOCIAL SUSTAINABILITY

Eventually, MEDin builds 
communities that are  informed, 
self-supporting and vibrant. Digital 
intervention coupled with inter-
personal interaction will result in  
not only better health overall,  
but a positive culture for the 
society at large.
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JIE ZHANG

Jie grew up in the Chinese inland 
city of Chengdu. Since 2002, she 
has lived in Beijing, New Haven and 
Copenhagen. 
Prior to coming to MIT as a Master 
of Architecture student, Jie worked 
professionally in the architectural 
offices of Cesar Pelli in New 
Haven, CT and Henning Larsen in 
Copenhagen, Denmark. While at 
MIT, she has developed various 
architectural studio solutions, built  
exhibition installations, conducted 
an independent research on the 
application of low-cost mapping 
technique in informal settlements in 
India, and served as the senior lecture 
assistant for the department. Jie plans 
to obtain an urban design certificate 
and intends to bridge her interest in 
architectural design with a belief in 
social entrepreneurship. She holds a 
B.A of Architecture & Ecnomics from 
Yale Univerisity. 

LUZ VIVIANA COBALEDA

Luz Viviana Cobaleda was born 
in Medellín, Colombia. She has 
a degree in System Engineering 
from University of Antioquia, has a 
specialization degree in software 
engineering at the EAFIT University, 
and received her master degree 
in Engineering from University of 
Antioquia. She has worked in private 
software companies and now 
works at the University of Antioquia 
as a teacher.  She is currently an 
Engineering doctoral candidate at 
the same University.  Her academic 
research focuses on the  development 
of personalized software systems. 
She has participated in projects about 
personalized embedded software 
systems in the medical field.



SENSEable CITY LAB, MIT

Crowdskills
by Matthias Danzmayr
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52 PROJECT
DESCRIPTION

According to some sources 
Medellin’s informal settlements 
are home to up to 2/3 of the 3.6 
million people living in all of 
Medellin’s metropolitan area 
combined. Incomes and quality of 
life in these barrios are considerably 
lower than in the rest of the city. 
However, the last decade has seen 
significant urban interventions 
and investments into some of the 
poorest areas of the city. These 
efforts have since significantly 
improved and are still improving the 

lives of the people living there. These 
changes are continually inspiring 
people to better their situation. 
As in the case of every other part 
of a city anywhere in the world the 
barrios is a dynamic entity that 
is constantly changing: Buildings 
are built, changed and rebuilt. A 
particularly unique feature of the 
barrios is that here this process of 
adaptation and change happens 
informally. There are no plans, 
no approval processes and no 
construction companies. Although 
sometimes people might hire 
builders from the area, most of the 
time the people who are involved in 

building are either those who also 
live in the product of these efforts or 
their immediate relatives or friends.

SKILLS AS A CITY’S CAPITAL

As there are many inhabitants skilled 
in construction because of their 
daytime jobs it does not surprise 
that some of the dwellings appear to 
be built very professionally. Neatly 
brought up walls are not rare sights 
in some areas of the barrios. 

This circumstance sparked the initial 
idea for a virtual platform that 
enables people in the barrios to share 
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The notion  
of sustainable 
informality is 
also hiding in the 
crowd, maker and 
sharing economy.

P
lan

D
esign

B
uild

their specialized skills with each 
other. Such an effort would provide 
the means for the dwellers to help 
themselves and hence have a much 
higher probability of success, without 
superimposition and enforcement of 
rules from the outside!
Such a platform would mainly have 
to comprise of a database of the skills 
people offer to share matched to the 
construction projects of others as 
well as a connection to preexisting 
virtual social networks to allow for 
social evaluation. 

The success of this project depends 
on acceptance and accessibility. 

The platform, although virtual, has 
to be accessible also to people who 
are not acquainted with the use of 
the Internet or digital technology. In 
addition, this virtual platform has to 
be linked to interventions that the 
inhabitants of the informal areas 
already have accepted and trust 
in as agent of change they want. 
It is imperative to clarify beyond 
any doubt, that the virtual skill 
exchanged as well as any possible 
physical representation of it shall 
serve as a stage for the people of the 
barrios, so that it will not be seen 
as an invasion from outside and, in 
consequence, be rejected.
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54 PERSONAL
INTERACTIONS

Whoever seeks to build can post 
their intended project on the 
platform. The information posted 
has to include what and where they 
want to build, as well as the budget 
they might want to spend. An initial 
idea about how to build can also be 
accommodated in the posting.

As a response to these initial 
postings, others can suggest designs 
for the project at hand, including 
drawings and descriptions.

These designs can then be crowd-
reviewed by the community. That 
way neighbors can let the builders 
know if their plans interfere with 
their interests and everybody 

else could also simply give their 
opinions to aid the decision process. 
The last word on what will be built 
however will stick with the original 
posters. When they choose a design 
they are automatically matched up 
with the right people in the area 
to help them with it and they can 
choose whom to actually hire for it.

Seen from the other side of the 
table the platform caters to 
craftsmen who want to make 
some additional money or might 
even consider opening their own 
business. The platform will also 
appeal to people who want to be 
creative and want to participate 
in the community. Everyone can 
create a profile on the platform 
including references of prior work 
and experience. After a completed 

job they receive ratings from their 
customers and use them to build  
up reputation and credibility  
for themselves.

People can access the platform 
through an Internet browser on any 
online device. They can use internet-
cafes as well as mobile devices such 
as tablets or smartphones where 
available. Additionally there will be 
public touch-interfaces that can be 
used to interact with the data on  
the platform. These mobile units  
will be deployed at community 
centers and supporting building 
material suppliers. 

Ideally the profiles on the platform 
would be linked to people’s 
preexisting accounts on networks 
such as Facebook and twitter. 
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iPad

http://www.crowdskills.co

cS
Sign in with Facebook

Sign in with your existing 
social network account

or login with your crowd-
Skills account

login

password

forgot password

create new Account

iPad

http://www.crowdskills.co

browse profile settings

initiated crowd ideas skills built

iPad

http://www.crowdskills.co

browse profile settings

initiated crowd ideas skills built

where
who 
what

iPad

http://www.crowdskills.co

browse profile settings

initiated crowd ideas skills built

who?
skills?
where?
ratings?

The platform can be accessed through a browser. 
Profiles on it can be linked to social media.

The browser-interface offers a way to explore  
and interact with the data on the platform.  
When projects or profiles are selected their 
affiliations with other projects and people are 
represented graphically.



SC
G

  M
ED

ELLIN
  /  M

4  / C
R

O
W

D
SK

ILLS

56

PUBLIC DISPLAYS

A number of public displays located 
at a number of significant locations 
throughout the city allow the 
easiest way to access the platform. 
They consist of touchscreens that 
display the content of the system 
similarly to the browser interface. 
Their functionality is intuitive 
and more understandable for 
less technologically experienced 
inhabitants. 

The screens will be deployed at 
community centers and ferraterias, 

the stores for hardware and building 
materials in the barrios. Community 
centers in Medellin are places that 
were created as urban interventions 
in troubled areas. Their existence 
has triggered a high degree of 
social change which lead to high 
acceptance within the population. 
As places of safety and learning 
they offer people the opportunity 
to pursue change for the good and 
hence are excellent starting points 
for this platform as well.

Ferraterias were chosen as additional 
points of deployment as they are 
already unavoidable for people who 
want to build being the main source 
for materials and tools. That way 

Ferraterias like this one are the main source of building-materials and tools  
for informal construction within the barrios.

Internet cafes are not uncommon sights in the informal settelments  
of Medellin.

URBAN
INTERACTION

the platform will also catch people’s 
attention who don’t usually visit the 
community centers.

A key feature of the interface will 
be the possibility to pin physical 
notes on it that then are converted 
to digital content. This is achieved 
through a camera that monitors the 
screen of the interface and is able to 
detect physical notes affixed to it. 
They are identified and assigned to a 
person through QR codes.

URBAN DATA

Throughout, the system’s operation 
data about the city’s informal 
building activities will be collected 
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your rating: 

current score

0 5 6 10

more info

and used to paint a more concrete 
picture of the currently opaque 
workings of the barrios. It is going 
to allow a glimpse at how much 
and where building takes place and 
at the methods being used. This 
information will also enable us to 
reach conclusions about the quality 
of the emerging built environment 
revealing further room for action 
towards an even better, safer and 
more livable Medellin.

That data will be made accessible 
to the people showing them 
the progress of the city through 
visualizations that can be accessed 
through the deployed public 
displays as well as online. This way 

everyone can see the fruits of the 
cities collective efforts to improve the 
living conditions further encouraging 
people to stay on the path they are on.
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DESCRIPTION

VIRTUAL PLATFORM

The virtual platform is browser 
based and consists of a website 
drawing content from a database. 
It allows users to browse through 
the network of people and projects 
that are part of it. A connection 
to preexisting social networks—
facebook and twitter—emphasizes 
the personalization of the data and 
allows people to share their activities 
within the community.

DATABASE

The information people provide is 
collected in an underlying database. 
It consists of user profiles and 
projects that are intertwined with 

each other. Profiles include data 
about the respective users such 
as contact information and skills 
and a collection of connections to 
the projects they are or have been 
involved in including the nature of 
involvement. Apart from that they 
also contain the ratings people have 
given the person for her or his work. 
Projects comprise verbal descriptions 
as well as files that further explicate 
their details such as drawings, 
sketches, models and photos. After 
completion they can be rated just as 
people and hence also include the 
grades that they were given by the 
members of the crowd.

PHYSICAL INTERFACE

A large rugged touchscreen, a facing 
camera and a computer that runs 
both of them make up the physical 

interfaces placed at the community 
centers. The video stream generated 
by the camera feeds into a computer-
vision application running on the 
computer that allows for recognition 
of physical notes pinned to the 
screen and the QR codes on them. 

The smaller interfaces located at 
ferraterias are wall-mounted tablet 
computers that allow the user to 
access the browser-based interface. 

Wall mounted panels serve as access-points  
at ferraterias.
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ACTIVATE HIDDEN POTENTIAL

The existence of ability and 
skill provide the means for the 
impoverished areas to pull 
themselves up rather than rely 

on help from the outside. This 
projects aims to activate and 
amplify preexisting potential by 
enabling better communication 
and networking through digital 
technologies.
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MATTHIAS DANZMAYR

Matthias Danzmayr is currently a 
Visiting Student at MIT’s Senseable 
City Laboratory and a graduate 
student of architecture at the 
University of Technology in Vienna. 
His main interests lie in parametric 
and computational design, 
prefabrication and mobility.

Most recently he worked on a project 
aimed at dynamically controlling 
higly localized heating. It involved the 
design and construction of a robotic 
computervision-driven dish to create 
a warming beam of infrared-radiation 
that directly delivers warmth 
to people.

His other work includes projects 
in architecture, urban planning in 
combination with mobility systems 
and automated fabrication.
Matthias Danzmayr is a passionate 
traveler and mountaineer.



SENSEable CITY LAB, MIT

Midellin mi moda
by Rena Yang + Laura Sierra
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64 PROJECT
DESCRIPTION

Before the crime and violence, 
Medellin was the center of the textile 
industry within Colombia. Its textile 
roots reach back to 1907 with the 
establishment of Medellin’s most 
important textile company, Coltejer. 
Over the years, Medellin has risen as 
one of the main producers of textiles 
for many companies across the 
world, including the United States. 
As the supplier for fashion, Medellin 
hosts two large fashion conventions: 
Colombia Moda which hosts fashion 
shows and Colombiatex which 
showcases cutting edge development 
in textiles. Both events attract 
investers, designers and companies 
from all over the world, as well as 
encourage smaller events. The culture 
of fashion is evident throughout 
the city in the fashion districts, with 
everyone dressed in current trends on 
the street, and micro sewing facilities 
in the neighborhoods.

With such a rich history in the textile 
industry, Midellin Mi Moda, aims 
to tap into the bolstering source of 
creativity within the communities of 
the comunas and give them access to 
the production and design processes 
of the textile industry. This project 
will begin with Comunas 1, 2, 13 
and Moravia.

The residents of these comunas have 
used murals historically to creatively 
express themselves during times of 
violence. They continue to use these 
urban canvases as expressive outlets, 
lining the streets and rooftops of 
the comunas with bold colors. The 
platform of Midellin Mi Moda will 
allow for a different medium for 
individuals to design and channel the 

same creative spirit that is evident in 
the paisa culture in Medellin, while 
also participating in an identity 
Medellin is known for—their textile 
industry and high fashion culture. 

This proposal will incorporate social 
awareness by using recyclables, local 
craftsmanship, and local creativity. It 
will develop a platform for individuals 
to creatively express themselves. 

DESIGN PLATFORM

Midellin Mi Moda is a design platform 
that allows users to ideate their 
own item of clothing using a crowd 
sourced design pattern on recycled 
fabrics. The website will guide the 
user in choosing which part of the 
body they are designing for, assigning 
measurements for that part, finding 
a local seamstress, and providing an 
interface for the designer to easily 
create an outfit of their design with 
the appropriate tools. The website 
will then generate a laser cut file 
for the pattern and send it to their 
selected seamstress for sewing. 
Alternatively, the user can also view 
the catalogue of clothes designed 
by their own neighbors within their 
comuna or in other comunas. The 
catalogue will allow the user to sort 
by clothing type or by user-ranked 
ratings. By using a user rating system, 
designers will have the opportunity 
to get feedback on their designs with 
the potential of encouraging them 
to become entrepreneur designers. 
As the time draws closer to Colombia 
Moda, the highly ranked pieces will 
be displayed and shown to feature 
Medellin fashion. 

RECYCLING

Locals will gather recyclables, which 
would primarily be plastic bottles, 
from the local neighborhoods of their 
respective comunas. These items 
will be brought to the new recycling 
hub within their own neighborhood. 
The recycling hub will be a part of 
the public works initiative by the 
government. It will serve as not only 
a recycling hub for the comuna for 
different users (textile, construction, 
glass industries), but also as a public 
gathering space to educate about 
sustainability. To work within the 

price structure of recycling, each 
item will be traded for cash that is 
subsidized from the government. 
After sorting and processing 
appropriate recyclables, they will be 
processed into fabric. 

COMMUNITY BRANDING/IDENTITY

To produce a community identity 
through textile, interested locals can 
participate in the design process of 
a pattern they feel is representative 
of them. Within each comunas, 
residents will meet at their local 
CEDEZO to hold a workshop with a 
pattern designer to design a pattern 
appropriate for the season and also 
reflective of their neighborhood 
using representative colors, shapes 
and graphics. To maintain a fashion 
edge, these workshops will be held 
every four months for the proceeding 
season.

Final designs will be printed onto 
the recycled fabric generated in the 
recycling hub, and then distributed to 
local sewing locations. The generated 
fabric will be the primary source for 
production, encouraging locals to 
support their designs through 
active recycling. 

ENGAGING LOCAL CRAFTSMEN

The design is then sent to their local 
sewing shop that will be within 
walking distance. The website will 
have generated a lasercut file of the 
pattern for the designed outfit, which 
then will be lasercut at the shop 
and finally sewn by a seamstress. 
In a couple of hours, the article of 
clothing will be ready for pick up. 

DISSEMINATING LOCAL  
FASHION/PLACE

During the week of Colombia Moda, 
events are held around the city 
to promote fashion. Simliarly, the 
comunas will also hold events during 
the week to encourage visitors to 
observe the bottom up process of 
fashion production. Garments from 
the website will be displayed and 
available for purchase. 

The goal of this project is not only to 
promote environmentally awareness, 

tap into the 
bolstering source 
of creativity within 
the communities 
of the comunas
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but also to allow a platform for locals 
to engage in creative pursuit through 
a highly engaged fashion industry. 
By channeling this industry to the 
residents of the comunas, there will 
be potential for new entrepreneurs; 
new types of fashion; and a new 
identity for the comunas. 
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66 PERSONAL
INTERACTIONS

COMMUNAL DESIGN

The individual will work with others 
within their neighborhood to develop 
a design that will represent their 
comuna. This communal design 
workshop will allow people of 
the same comuna to collaborate 
together and design/alter as a 
group. A professional designer from 
the fashion street will oversee the 
workshop to ensure a coherent look 
and design that can be representative 
for the majority. The workshop 
will be conducted by looking at 
inspiration from existing patterns. 
A local imagery/style will emerge 
as locals become more comfortable 
about expressing themselves. These 
workshops will be held four times 
a year to accommodate for the 
seasonal change in fashion. 

DESIGNER

Locals will have access to a website 
with an interface to help individuals 
design and set up pattern files for 
the seamstress. The user interface 
will include various fabrics that are 
available from recycling different 
materials, such as cloth and denim. 
The fabrics will range in solid color, 
and in the pattern that emerged from 
the comunal design workshop. The 
designer will be given the choice of 
these fabrics and how to mix, match 
and assemble one cohesive item. 

The user will also be given the option 
of several tools to edit their design. 
These tools include cropping, scaling, 
and sewing. With these tools, the 
designer can tailor the outfit to 
themselves. There will be a preview 
figure on the same screen to allow 
the designer to rotate the outfit on a 
figurine with input measurements. 

Once satisfied with the design, 
the program will generate the 
appropriate cut patterns for the 
designed piece. This file will be then 
sent to the closet seamstress to be 
cut and assembled. The designer 
will get a confirmation text after the 
purchase, and then a pick up text 
once the seamstress registers  
it as finished. 

PRODUCER

The design is sent to a local 
seamstress. The producer will use 
a laser cutter to cut the pattern 
generated from the online software 
and then sew the pieces together.

The producer will have to load the 
laser cutter with the correct fabric. 
Once the patterns are cut, it will be 
handed to a seamstress for assembly.
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In a larger context, this project will connect residents of the comunas to the whole city with this project 
through textile production. It begins with the individual being connected to their local community in a 
design workshop to create the textile pattern.  The design of the final pattern will be printed on fabric and 
used for various purposes and disseminated beyond the local comunas. 

Despite existing recycling programs, 
much of Medellin’s recyclables 
are not ultimately recycled. With 
recycled products circling through 
the comunas, we are able to track the 
types of recyclables consumed, where 
they are consumed the most and 
then track them in post-production/
processing. These data can help the 
city target the 18-30% recyclable 
trash in the city. The data collected 
from tracking these items can help 
Medellin better understand trash 
flow by finding materials that are 
not getting recycled and assisting in 
producing alternative solutions. 

Through the relationship between 
the comunas, the neighborhood, and 
the city, various scales of activity will 
help realize a more efficient system 
of recycling materials for textiles and 
a deeper connection between locals 
and production.

As more designs emerge, a line of 
Midellin Mi Moda will be created 
to be displayed at the Colombia 
Moda fashion show and at various 
venues within the comunas during 
the fashion week. This line will 
then be sold around the country 
and the world. This distribution 
will help spread the unique style 
of the comunas. Through creation, 
production and distribution of the 
clothing, it will connect the local 
comuna fashion the world at large.

URBAN
INTERACTIONS

An online platform will be introduced to further connect locals beyond their own comunas to other 
comunas and to the city of Medellin. The platform will allow individuals to design their own clothing with 
the pattern and textile that was developed. The designs will be displayed on the website, and will also 
feature an up voting system to publicize most voted and purchased designs.

COMUNAS + CITY
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A local recycling hub will connect 
the neighborhood together with 
not only other recyclers, but also 
with other industries, as many 
companies are looking into recycling 
for their products (e.g. construction 
companies). This recycling hub 
will serve more than just the 
textile industry, but also building 
construction, medical, etc.

COMUNAS + NEIGHBORHOOD Within the neighborhood, there will 
be smaller hubs of production of the 
textile and fabrics. The locals will 
have a more intimate connection 
with their products as the new 
system will allow them to monitor 
ideation and production.
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Although Midellin Mi Moda is 
primarily an online platform with the 
project incorporating other types of 
technologies into the process. These 
technologies are most utilized in the 
textile processing and also in the 
production of the garment. 

RECYCLING

Trash is a huge issue within Medellin. 
By using the recycling process in the 
production of the textile, this will 
address the growing trash problem 
within the comuna and the city, but 
also develop sustainable habits. 
Recycling the two products focused 
on in this project, plastic bottles 

TECHNOLOGY
DESCRIPTION

and coffee grinds, prove to benefit 
not just the environment but also 
the fabric itself. Fabrics produced 
from plastic bottles tend to be 
stronger, and clothing produced 
from coffee grinds fights odor and 
keeps the body cool on hot days. 
The production of the textile from 
these two products will take place 
in the recycling hub. Plastic bottles 
will be collected from homes from 
the comunas and brought to the 
local recycling hub. There, it will be 
sorted, cut into pieces, cleaned and 
melted into pellets before they are 
extruded and weaved with fibers to 
create the thread for the fabrics. The 
coffee grind process will be collected 
from local coffee shops since coffee 
is very prevalent within the city. The 
grinds are processed, cleaned and, 

like in plastic recycling, the fibers 
are weaved with thread to create 
fabric. The rolls of fabric are then 
transported to manufacture and 
sewing hubs around the comunas.

LASERCUTTING

Each sewing hub will have a laser 
cutter. The Midellin Mi Moda 
platform will process designs into 
patterns, which is then laid out for 
the laser cutter. The file is then sent 
to the sewing hubs where the file 
will be processed and the patterns 
will be cut with the laser cutter and 
sewn by a seamstress. The use of 
the platform and the laser cutter 
is to reduce production time to be 
able to utilize this fast, customized 
clothing experience.

New recycling hub in Santo Domingo situated with their public library
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73COMMUNITY AND FASHION

From the colorful graffiti in the 
comunas to the new architecture in 
the innovation district, it is clear that 
Medellin is a city that appreciates 
design. This is also evident in the 
locals’ pride as one of the fashion 
capitals of the world. As the city 
embraces the informal settlements 
into the city borders, residents of the 
comunas can also actively participate 
in keeping Medellin in the forefront 
of fashion. Through Midellin Mi Moda, 
residents are given the opportunity 
to participate in designing patterns 
they feel can represent their 
community, or in designing individual 
clothing items for the potential of a 
career or a hobby. Non-designers can 
participate by supporting the textiles 
and clothings created through this 
platform. Regardless of skill level 
or interest, fashion can help unite 
various groups of people through the 
process of design and clothing.
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RENA YANG

A Californian transplanted from 
the Bay Area, Rena is currently a 
Masters of Architecture candidate 
at the Massachusetts Institute 
of Technology. She received her 
Bachelors of Arts in Architecture 
from UC Berkeley during the days 
when people protested in trees. 
Immediately after graduation, she 
was able to study furniture design 
in Copenhagen, Denmark where she 
designed and constructed her own 
veneer stool. Prior to MIT, Rena has 
worked at Obscura Digital as a lead 
designer where they’ve projected 
on architectural icons like the 
Guggenheim in New York  
and the Sydney Opera House in 
Sydney, Australia.

Rena is currently a second year at 
MIT and has had the pleasure of 
working at Carlo Ratti Associati 
in Turin, Italy as an intern. She is 
currently serving on the board of 
the Architecture Student Council. 
Other than architecture, Rena enjoys 
bouldering, boxing and traveling.

LAURA SIERRA 

A born Colombian but more 
precisely, of Medellín, Laura 
recently started her PhD studies 
in Biotechnology at the local 
EAFIT University, after completing 
her Masters studies in the same 
field at Complutense University 
in Madrid, Spain. Her research is 
mainly focused in developing and 
discovering biological solutions for 
agricultural productivity problems.

Beside biotechnology, she is an 
environmentally passionate and 
a hometown lover, determined to 
make Medellín’s innovative spirit 
and actions be known all over the 
world. Laura received a bachelor 
degree in Process Engineering, also, 
from EAFIT University and worked 
in the Nacional de Chocolates’ 
R&D department for a couple of 
years after graduation. It is one of 
Colombia’s largest food processing 
companies. Laura is a chocolate 
fan, loves to play the piano, to read 
classic and adventure literature and 
enjoys running.
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76 PROJECT
DESCRIPTION

Since the industrialization of 
Medellin through the late 19th 
& early 20th century, the textile 
industry has represented a thriving 
economic sector for both the city 
and the country. What began as 
an investment by mine owners 
and coffee barons as an emerging 
industry, transformed by the end of 
the 20th century into a significant 
platform for trade, jobs, and cultural 
identity for Medellin – a success that 
has earned it its unofficial title as the 
‘Textile Capital of Colombia.’

Today, the production of textiles 
in Medellin accounts for 30% 

of the city’s employment, and 
53% of the textile production of 
Colombia. This extensive back-of-
house production chain fuels the 
internationally renowned annual 
event Colombiamoda, a platform for 
the global exposure of the country’s 
creative talent in fashion and textiles, 
forging many strong links with North 
America, Europe and beyond. This 
has enabled Medellin to increase its 
ability to import resources that drive 
its production – from 50% cotton 
imports from the States, to business 
and technological development 
strategies from European expertise.

However, Medellin not only possesses 
a heritage of textiles, but a culture 
of innovation. As we verge on a third 

A kind of urban metabolism, the city 
literally building itself from its own 
consumed matter.

industrial revolution, the city is 
perfectly poised to take advantage 
of technologies that will shift 
both global and local landscapes 
of industrial power. The textile 
industry is perfectly located to 
take advantage of a horizon of new 
possibilities – from the creation and 
usage of synthetic material, to digital 
design tools, and new fabrication 
techniques such as 3D printing that 
begin to redefine what actually 
constitutes ‘fabric.’

Given this, the question is twofold: 
How will emerging fabrication 
technologies enable the textile 
industry of Medellin to be 
transformed, from a globally-
dependent supply chain into 

MATERIAL TECHNOLOGY DESIGN

Importing of new technologies Importing of raw materials, 
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of production?

With this, what are the implications 
of a ‘printed textile?’ When synthetic 
fabric becomes locally available, 
incredibly customizable, and 
printable on demand, its application 
beyond clothing becomes clear. How 
might these printed fabrics scale up 
to the city? Can we reimagine the 
textile industry as method of urban 
fabrication?

Medellin already plays host to an 
ad-hoc culture of city-making. Its 
informal settlements, continuously 
in flux and growing practically room 
by room, are formed by the manual 
aggregation of materials at hand, 

from cheap bricks to reinterpreted 
billboard signage. This collage 
construction is not only creating 
chaotic and intricate form spatially, 
but generating rich identity to 
neighbourhoods visually. How would 
individuals and communities react 
and respond when locally available 
and easily producible fabrics are 
added to their palette of urban 
materials?

This project proposes not just a fab-
lab but the fabric-lab – a production 
facility within the Innovation District, 
serving as the locus around which 
this new urban textile industry will 
take shape. The lab will fuel itself 
off the ingredients of these new 
synthetic textiles : plastics. Locally 

sourced, this recycling of plastics 
will not only engage communities in 
the purposeful re-use of waste, but 
invoke a kind of urban metabolism, 
the city literally building and 
rebuilding itself from its own 
consumed matter.
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INTERACTIONS

FABRIC : LAB

The implementation of a new ecology 
of synthetic textile production will 
be catalysed by an initial step: the 
installation of the Fabric Lab inside 
the the institution of Ruta N, in the 
heart of the innovation district. 
Based on the concept of the existing 
rapid prototyping lab, using 3D 
printing technology to manufacture 
products and components, the Fabric 
Lab combines a production facility 
focused on 3D-printing textiles, 
with the public presence of a street 
outlet.  Visitors are able to come in 
and browse recent work and designs, 
learn about the technology, and have 
their own custom-made textile print 
fabricated on site.  This capitalises 
on the prototyping expertise and 
infrastructure provided by Ruta N, 
whilst making the possibilities of 
printed textiles visible to the public.

PHASE 1 / FABRIC LAB : 
RUTA N

The Fabric Lab will be installed in 
the heart of the innovation district, 
in Ruta N.  The institution cur-
rently holds a number of commercial 
outlets that face onto the busy 
public street, directly connected to 
the research and production spaces 
above.  The Fabric Lab woud use this 
layout to create a store outlet with a 
similar structure to existing fashion 
stores in Medellin - a showroom / 
retai outlet on the ground floor ex-
posing products and demonstrating 
the technology, with the production 
house located up above.

PHASE 2 / SOURCING LOCAL 
MATERIALS

Local community cultural centres 
will act as recycling points - and in 
turn, collection points - for plastic 
material that locals wish to discard 
of.  By making focused locations 
for people to bring their plastic 
recycling, it provides the opportunity 
to communicate to locals how their 
recycled plastic is going to be used, 
the benefits to them and the value 
they receive in return.

PHASE 3 / REACHING 
INFORMAL SETTLEMENTS

As the production network widens 
and more people become aware of 
and onboard with the uses of printed 
textiles, the textiles themselves begin 
to reach areas further out of the city, 
up into the informal settlements.  
People can still come to Ruta N to 
learn about the textiles, technology 
and production methods, however, 
as production technologies become 
cheaper easier to operate, textile pro-
duction houses will begin to be set 
up further out of the city, giving more 
people local access to the product.

PHASE 4 / DECENTRALISED 
KNOWLEDGE AND 
PRODUCTION

As production technologies are 
outsourced to local production 
branches, and the skills and expertise 
in production and design are built 
and refined, the ecology of syn-
thetic textile production in the city 
can begin to become completely 
decentralised.  At this point, the role 
of the original Ruta N Fabric Lab is 
no longer needed, the knowledge and 
skills base having been distributed 
and transfered into the city.  Increas-
ingly cheap and local production 
methods, both in 3D printing and 
plastic recycling methods, will also 
help to facilitate this.
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By focusing on locally produced 
plastics as a material for synthetic 
textiles, a culture of self-sufficient 
local production is re-imbued into 
the city.  Not only can the city sustain 
its own production, but the method 
of crowdsourced plastic recycling 
can engage locals and communities 
in the process, emphasising 
communal responsibility in the 
production process.  Furthermore, the 
combination of using locally-sourced 
PET plastic with the unique design 
and pattern-making of Medellin, can 
result in a new vernacular; these 
synthetic textiles can build up new 
local aesthetics to neighbourhoods, 
and cultural identities to the city.

1 / RECYCLING

Locals in the city are encouraged to 
reycle their plastic waste, through 
becoming informed of the ways in 
which this plastic will be used.   
This wil occur at local cultural 
centres, informing people of 
synthetic textiles and the ways in 
which it can benefit them.

2 / COLLECTED PLASTICS

Plastics are collected at local collec-
tion points by the cultural centres, 
ready to be processed.

3 / PROCESSED PET 
PLASTICS

Plastics are washed and ground 
down into a granular state, almost 
a powder.

4 / 3D PRINTED PLASTIC 
TEXTILES

This ground-down plastic powder is 
then used as a basis for a 3D printing 
medium.  This technology is used to 
custom-print weaved textile surfaces 
of any shape, form or colour.

5 / SYNTHETIC TEXTILES IN 
THE CITY

The custom-printed textile elements 
are picked up by the customer, and 
installed in the city.  Screens, panels 
and awnings become prevalent in the 
city, as synthetic textiles become an 
embedded component of the city.
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INTERACTIONS

In order to facilitate the 
transformation of material from 
waste plastics into synthetic textiles, 
a series of interactions between users 
and the material at each stage of the 
transformation takes place. Similarly, 
many stakeholders are created at 
different stages of the process, with 
each action creating value for the user, 
be it in the form of currency, products, 
exposure of their work, or investment 
into community values and goals.

PHYSICAL INTERACTIONS

DIGITAL INTERACTIONS

Community uses mobile platform to identify need 
for textile products

Textile designers can produce designs for fabric 
products that can be selected by the consumer

Locals are also able to make their own designs 
using an inbuilt design interface on the mobile 
platform

Designers receive local and global exposure 
of their work, leading to potential future 
commissions.

Locals recycle plastic products

Fabric Lab produces synthetic textile product

Locals receive textile product

Textile installed on site; fabrics begin to propagate 
the city
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1 / CONSUMER IDENTIFIES REQUIREMENT - NEED 
IDENTIFIED BOTTOM-UP

Using  a mobile interface, locals in the city are able to photograph, identify 
and dimension the type and size of textile they wish to obtain.  This can 
range from  sunscreens for an individual’s house, to market awnings for a 
community public space - even to structural textile materials for building.

3 / COMMUNITY RECYCLES PLASTICS AND CONTRIBUTES 
TO PROJECTS

The community is able to recycle their plastics at designated local recycling 
points attached to local cultural centres.  As one donates their plastics, they 
are able to then select from ongoing projects which scheme they wish to 
donate their specific plastic to.  Individual projects can then be printed once 
they receive enough recycling donation from community members.

2 / MEDELLIN DESIGNERS CREATE CUSTOM TEXTILE 
PATTERNS

Medellin has a rich tradition of design in textiles, typically in fashion.  This can 
be directly translated into the design of textiles for the urban fabric.  Designers 
can upload their designs to the same virtual interface used by consumers - 
these consumers are able to browse and select their preferred design that they 
wish to apply to their piece of textile.

4 / COMMUNITY VOTES FOR PROJECTS

Not all plastics can be recycled - there will be excess plastic reclaimed from 
other waste streams.  In the style of a bulletin board, the community is also 
able to vote for which projects they wish to see this material donated to.   
A bulletin board similar to the one above shows in realtime the ratings and 
statistics of any given project that is currently being proposed.
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TAXONOMY

FINE

Fine textiles have the potential to 
be used at a micro-scale - a surface 
that can modulate light, or create the 
effect of translucency, retaining the 
effect of a smooth surface.  Window 
screens can be custom-fitted to 
openings, or the material might be 
printed in strips to allow doorway 
screens, through which people can 
still pass through.

MEDIUM

Medium-grain textiles can be used for 
larger applications, where qualities 
such as light modulation are still 
important, but other aspects may 
be incorporated including larger 
openings for people to look through, 
or larger-scale patterns.  This can 
include anything from large canopy 
structures or awnings, to screens 
that enclose outdoor areas of 
houses - efectively creating outdoor 
extensions to residential blocks.

Window Screen

Outdoor Room / Garden Block

Doorway Screen

Canopy
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DENSE

Dense textiles can be regarded 
as useful productive surfaces - 
they provide a flexible and easy 
solution for certain building tasks 
such as roofing, or they might 
provide effective, ornate, beautiful 
solutions to facades.  In addition 
to this, patterns in dense textiles 
could be used for productive 
means - for example, embedding 
protusions in the textile of a facade 
element, to create opportunities 
for plant growing.

STRUCTURAL

Printed at a larger scale, we can 
begin to think of textiles not just as 
flexible structures anymore, but as 
structural surfaces that can be used 
for construction.  Using PET plastics, 
UV-curable plastics can be used in 
this method - enabling the ability to 
create textiles that can be formed 
into a shape on site, and left in the 
sun to literally cure, harden, and take 
permanent shape and place in the 
urban context.

Roofing Material

Structural Mesh

Building Facade

UV-cured skin
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DESCRIPTION

3D PRINTING FABRIC PRODUCTS

The production of the proposed 
synthetic textiles relies upon 3D 
printing technology to fabricate the 
structures. By digitally generating 
a three-dimensional model of the 
fabric, it can be custom designed to 
any size, shape or pattern. Due to the 
unique nature of fabric structures, its 
solid components flexibly interlink 
with other solid components, 
creating an overall flexible structure. 

PET PLASTIC

The plastic being accummulated, 
ground and recycled from the city 
will form PET plastic, the material to 
be used as the 3D printing filament 
for the additive manufacturing 
process. By using PET plastic as the 
material for synthetic textiles, we are 
not only creating textile structures 
of incredible resilience, strength and 
wide potential in terms of design 
(including colour and transparency), 
but a low-waste production method. 
By generating custom digital models 
of the fabric to be printed, only the 
amount of material required for the 
production of that specific element is 
used in manufacturing.

PROCESS

The manufacturing process is 
additive, building the physical 
object up layer by layer, through 
the extrusion of plastic through the 
printer nozzle head. Plastic is heated 
up and fed through the head, which is 
instructed to move in the horizontal 
plane to coordinates where material 
is required to be deposited. Upon 
depositing the material, the plastic 
cools. Once a single ‘layer’ of the 
plastic is laid, the head moves up in 
the vertical plane, ready to create 
another layer, and so on.

PRINTING FLEXIBLE STRUCTURES

The ability to print flexible structures 
is enabled by the ability to print 
interlinking solid components 
that do not touch eachother. 
This is done by pre-calculating 
temporary ‘scaffold’ material - thin 
plastic supports that hold the solid 
components together, which are 
easily blasted off with a spray upon 
completion of the print. This creates 
the desired textile weave out of solid 
plastic. Furthermore, any excess 
materia can be recycled, moving 
towards a near-zero-waste solution.
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1 / COMPUTING TEXTILE 
PATTERN

Stage one of the process, before 
printing, requires processing the 
desired pattern generated by design-
ers into a printable structure.  Based 
on the original system of the knitting 
chart, which represents the weaving 
of fabrics in a two-dimensional 
pattern, a ‘digital weave chart’ is 
created.  This chart is made up of 
a grid, with each pixel referring to 
a specific kind of weave or pattern 
of the fabric. However, as opposed 
to the traditional chart, this digital 
information also includes the 3D 
information of the fabric, allowing 
designers to create a digital model of 
the textile product. 

2 / GENERATE DIGITAL 
MODEL

The next step requires translating 
the weave chart into a 3D digital 
model.  The designer creates a 3D 
form that they wish to print, mod-
elled in smooth NURBS surfaces.  
The two-dimensional weave chart 
can then be applied, or ‘mapped,’ 
to the 3D form, creating a weave 
chart in three dimensions.  Because 
the weave chart also stores the 3D 
information of the weave, essentially 
a complete three-dimensional model 
of the textile product is created.   
Because many of these large-scale 
synthetic fabrics proposed for Me-
dellin, these will likely consist mostly 
of large smooth surfaces, making the 
mapping of weave charts onto 3D 
models very simple.

3 / EDGE CASES : JOINING 
FABRICS

Because of the current limited size of 
the printing bed, fabrics can only be 
printed to a maximum size currently.  
One solution is to possibly print the 
textile in a folded state, increase the 
potential volume of textile that can 
be printed in one go, and unfold it 
upon print completion.  Another 
solution is to design in edge cases 
for the fabric; because of the linking 
nature of the fabric components,  
connections and linkages can be 
designed into the edges of the fabric 
piece, allowing it to be attached to 
other textile elements, enabling 
upscaling of the fabric element.

4 / PRINT, USE, RE-USE, 
RE-PRINT

The 3D model is printed using PET 
plastic, to create the physical textile 
piece.  Because of the nature of the 
plastic, the end product can be not 
only used, but recycled, creating a 
new cycle of reusable textiles that can 
used and reused throughout the city 
in a metabolic process.  For example 
- a market awning might be used for 
an event, recycled, and turned into 
smaller fabric products that may be 
installed in local neighbourhoods, 
disseminating a communal event 
into the fabric of the city.
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CHRIS GREEN

Chris is an architectural designer, 
having studied Architecture at 
Cambridge and the Royal College 
of Art, UK.  He has past experience 
working for firms including MVRDV 
in the Netherlands, working on 
largecale masterplanning and cultural 
building projects.  Having completed 
his thesis in 2012, he maintains an 
ongoing interest in the development 
of digital ecologies in cities, and the 
design of computation within urban 
environments.
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The portal bus
by Ricardo Alvarez
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DESCRIPTION

Medellin is a city of buses. Every 
day almost one and a half million 
passengers travel in more than 150 
bus lines that cover every nook and 
cranny of the metropolitan area and 
it’s surrounding hills. Other than 
walking, it is the preferred mode 
of transportation of the citizens of 
Medellin. Buses move almost one and 
a half million people around the city 
every day; that is as many people as 
those that travel by automobiles and 
motorcycles combined. As such, they 
are omnipresent in the city. 

However, for many people they 
are not an object of love. They are 
obstacles and culprits of traffic, not 
attractive to look at, and unreliable. 
Drivers anxiously line up behind 
them, trying to pass them at the first 
chance they can, which can prove 
difficult due to the large visual barrier 
that buses create. This situation gets 
worse because of the many winding 
and narrow roads that crisscross the 
city, the valley and the surrounding 
mountains. Simultaneously, 
with traffic comes delays and 
unpredictability for the bus users, as 
they simply do not know when the 
next one will arrive to pick them up. 
This can be problematic, particularly 
in a city where it rains more than 
220 days a year. The perceived 
unreliability and congestions 
reinforce a bad reputation that 
diminishes the true role of the buses 
in the city. 

The current image is unfair since 
buses do much more than just 
transport people. Buses in Medellin 
have a deep relationship with the 
city. Riders share information on the 
conditions of the city while spreading 
among themselves the latest news, 
gossip and soccer games analysis.  

For some people they are a stage to 
sing a “bachata” piece or two.  
Many, many drivers decorate their 
buses into moving pieces of art. Buses 
in Medellin represent a vehicle of 
expression, they are an ever-evolving 
cultural manifestation that often goes 
unrecognized. They are a window that 
lets us take a peek at Medellin’s soul.

So, how can we make this essential 
service more responsive and lovable 
at the same time? The Portal Bus 
project rethinks the bus network of 
Medellin as a system of digital portals 
that let’s people see the city through 
visual, spatial and temporal barriers. 
It achieves this by combining optics 
and a video processing unit with an 
array of digital displays, wireless 
connectivity and GPS to digitally 
enhance the buses in Medellin. It 
also connects the buses to an open 
source augmented reality platform 
that stores geotagged enriched 
media created and uploaded by 
social networks. Gradually the 
system stores a collection of spatial 
memories that can be displayed 
by the enhanced buses circulating 
throughout the city. 

The system benefits both the 
immediate surrounding environment, 
as well as remote users. The uses 
are dictated by the imagination and 
creativity of the people of Medellin. 
Some uses are more obvious than 
others. For example, the Portal Bus 
can create a digital portal between 
the front and the back, allowing 
following cars to see right through 
them. No longer will they needlessly 
hold up traffic, since drivers will be 
able to see in real time what is in 
front of the bus; a necessary piece 
of information needed to pass them 
safely. Remote bus users will be able 
to view in their mobile devices or 
in “Digitally Transparent” bus stops 
the location of the next bus, the 
surrounding traffic and even the 
conditions inside. In both ways, 

Bus going uphill through a Comuna in Medellin.
Photo: CC EMBARQ Brasil2

Night traffic in the city.  
Photo: CC CC Diana Cristina Patiño Posada
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transparent unit.

In other cases, using online tools, 
artists can put a virtual layer of 
digital imagery on the projected 
surroundings, allowing passersby a 
fleeting moment of ever-changing 
art. Or the bus’ walls can randomly 
project what other buses are seeing, 
linking visual portals across the city, 
or even across the world! Boys can 
draw digital mustaches, sombreros 
and ponchos on top of the people 
standing on the sidewalk, giving 
everybody a good laugh. But all of 
these are just tiny examples; what 
will be really interesting is what the 
people of Medellin come up with. 
After all it’s time they rediscover 
an old friend.

«If you want to build a ship,  
teach people to yearn for the vast  
and endless sea.»
Antoine de Saint-Exupery



92

SC
G

  M
ED

ELLIN
  /  M

7 / TH
E PO

R
TAL B

U
S

92 PROBLEM

WISH
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INTERACTIONS

There are many different levels of 
interaction between the people and 
the “Medellin Bus” system. For the 
people that are located within their 
immediate surroundings, the bus 
becomes both a relevant information 
system as well as a source of 
surprises. Its importance becomes 
evident when it helps alleviate traffic 
(and some drivers anxiety problems), 
or when it signals a warning for 
the road ahead. 

Remote bus users can take advantage 
of the enhanced information system 
being relayed to digital mobile 
devices or to linked “transparent” bus 
stops. The system lets people see the 
inside and outside of the bus. A user 

can ask him/herself how far away is 
the bus? How thick is the traffic that 
the bus is facing? Is it crowded or 
empty? Should I wait for it or simply 
go my way? Tensions slip away when 
they decide to have a cup of coffee 
nearby while waiting for a later bus. 
They don’t need to worry much, since 
the system will send an alarm when 
the bus is close. 

Users throughout the city may 
upload rich content and play 
with the system using the online 
application and toolset. This becomes 
the backbone of a socially curated 
experience that in time becomes a 
spatial/temporal memory of a city 
digitally stored.

To the people walking nearby these 
memories can showcase a myriad 

of layered realities. Some of them 
can be didactic, like showing people 
a picture of times past taken right 
where they stand. Other examples, 
like digital art that is either still or 
moving can inspire people with 
a dash of color. A digital mirror at 
an unexpected moment can be 
insightful, while a little bit of digital 
mischief can make people smile at 
a needed moment. Experiencing in 
realtime a digital “wormhole” that 
lets you glimpse at similar passersby 
in a city that lies oceans away can be 
a strong reminder of our universal 
human condition. Having this happen 
with a certain randomness simply 
makes the whole experience feel 
more natural and human.

“Digitally Transparent” bus stops will be wirelessly 
connected to the bus system and be able to show 
people via touch screens all the information they 
need to ride the bus.

Users at “Transparent” bus stops will be able to 
verify when the next bus will arrive, and get a 
video feed of both the traffic conditions that it is 
facing, and if it’s full or empty. Should they decide 
to wait they can just scroll and see all the available 
buses that will stop there during the day and wait 
at their leisure.
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Mobile devices such as smartphones, tablets and 
laptops will be the primary vehicle of interaction 
with the system.

Both for accessing traffic information or uploading 
content the interface designed will be tailored to 
the specificity of each device, in order to capitalize 
on the strengths of each system.

EXAMPLE OF INTERFACE DESIGN FOR TRAFFIC INFORMATION ON SMARTPHONE
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INTERACTIONS

There is a dual axis relation between 
the buses and the city (back screen 
and side screens), both differ in the 
nature of their use and benefits.

Special care must be taken to 
maximize the impact of the content 
being displayed by the buses. 
Time is used in a different manner 
between the screens. The back 
screen will be primarily watched by 
following drivers, these viewers will 
be able to see it for longer periods 
of time. However since movement 
of vehicles are involved, simplified 
interfaces and icons are desired for 
safety reasons.

The Portal Bus will be an integral 
part of the Medellin Innovation 
District (MDI). It will serve as both a 
prototype of future urban systems, as 
well as a gift from MDI to the people 
of Medellin. Initially a test circuit 
around the district will showcase the 
bus to the people of Medellin and 
beyond. Within the district the initial 
“Transparent” stops can be deployed 
to complete the strategy. Last but not 
least, the nearby Parque Explora can 
be retrofitted with digital displays 
that will broadcast a live feed of the 
collective info in the bus system. In 
this way, the park becomes both a 
beacon and a pulse gauge for the city.

In the case of the side screens more 
varied content can be shown. Here 
the main restriction is time, since 
due to the lateral movement of the 
buses the average spectator will be 
only see the screen for a minute at 
most (at traffic lights stops.) Content 
produced will have to understand 
and comply with this restriction; 
therefore it will take the form of 
“snippets”, something alike the 
character limitations on Twitter, 
but for rich media. The Portal Bus is 
designed to leverage a long standing 
fixture in the city: its buses. It takes 
into account the deep tradition that 
the buses represent in Medellin, while 
proposing a new way of interacting 
with them. It reinvigorates an 
institution in the city.

Transparent Bus Stop

MEDELLIN INNOVATION DISTRICT 
AS A TEST GROUND
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Image in courtesy of SENSEable City Lab, MIT

Site of Medellin Innovation District

Portal Bus Route

Portal Bus en Route

Parque Explora as a Digital Window

RELATION WITH URBAN CONTEXT
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DESCRIPTION

The technology behind the Portal Bus 
is divided in two parts. 

First there is the bus. It is retrofitted 
with several components: Camera 
System, VPU/GPU, Display Arrays, 
Connectivity and Arduino Board and 
Ultrasonic Sensor. For the camera 
system, which consists of four 
small HD cameras, two on the front 
and one on each side, all will have 
CMOS sensors capable of picking 
up high-contrast even in low light 
conditions. On the front part of the 
bus the two cameras are enclosed 
in polycarbonate for protection. 
Both are centered but pointing in 

opposite directions (front and inside 
of the bus.) Their focal length are 
different. For the camera pointing 
outward a lens with focal length of 
22-24 mm/f2.8 is chosen to simulate 
human sight, for the camera pointing 
towards the inside of the bus a lens 
with a focal length of12-15mm/f2.8 
or fisheye/f4 is necessary to provide 
enough angle(both may have to 
be readjusted depending on the 
sensor’s size.) 

On the sides the cameras share the 
same sensor, and 22-24 mm/f2.8 
lens (angle could be a little wider to 
allow for panoramic shots.) Cameras 
pointing outside need to be able to 
pick tracking marks for augmented 
reality layering.

They are connected to a video 
processing unit (VPU) with a 
dedicated graphics processing unit 
(GPU). A minimum of 1GB DDR5 is 
used to process multiple streams of 
video and layers at 1080p resolution. 
The GPU allows for 3D mapping 
onto virtual surfaces, while the VPU 
handles video. 

The digital displays can be either LED 
curtains or IMOD (Interferometric 
Modulator Displays). Both are 
able to work under the high stress 
environments they will be submitted 
to. Due to the current availability 
of said displays a rollout starting 
with LED is preferable since the 
technology is more mature., this 
may change in the future. Rapid 

2 HD Camera + VPU + GPU Porous IMOD/LED 
Display Array

HD Cameras
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IMOD/LED Display Array
Ultrasonic Sensor

GPS + Mesh/Wireless + Arduino 
Board

prototyping can be done with either 
LCD or Plasma (under the proper 
ventilation, power and casing 
requirements.) As time passes the 
whole camera/video/display system 
can be upgraded to 4K resolution for 
greater clarity.

Connectivity is provided using a 
module capable of mesh (initially 
Zigbee), 3G/4G and wifi (dual band). 
The system also uses GPS and 
smartphone scanner.

Because of data costs using 3G/4G 
infrastructure, these two will be used 
solely for redundancy purposes. At 
first, some of the video feeds will be 
limited in upload to help conserving 
broadband. An Arduino board is 

GENERAL DIAGRAM OF INFORMATION PLATFORM INTEGRATION

Portal Bus Information/AR Platform Client Devices / Transparent Bus

provided to give flexibility to the 
system in adding additional sensors 
(pollution, temperature, noise, etc.) 
for monitoring purposes.

Finally the bus comes equipped 
with three proximity sensors 
(ultrasonic) in the rear. They are used 
as a safety measure to activate the 
“STOP!” mode on the rear screen and 
prevent following vehicles from a 
possible accident.

The bus connects to an integrated 
information platform that has an 
augmented reality engine. The 
augmented reality engine uses GPS 
for geolocalization and the cameras 
to detect predefined “markers” 
that allows it to latch and project 

content onto surfaces. The whole 
system resides in the cloud. The 
system also provides users data 
feeds via their connected devices or 
to “Transparent” bus stops.

Users may access using normal 
web browsers, or for more powerful 
interaction an API is provided. 
Content is stored in the cloud. 
Processing is divided, some is done 
in the cloud while some (mainly 
graphics and some sequence 
algorithms) are done locally on 
the bus. The system is designed to 
be feasible using readily available 
hardware, although it is future 
proofed for future evolution.
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«Combinatory play seems  
to be the essential feature  
in productive thought.»
Albert Einstein
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RICARDO ALVAREZ

Born in the beautiful lands of 
Mexico, Ricardo has a Bachelor’s in 
Industrial and Systems Engineering 
from the Monterrey institute of 
Technology in Mexico and a Master’s 
in International Management at 
Thunderbird in Arizona.

He has substantial experience 
in innovation and technology 
industries, having launched one 
of the largest niche media sites in 
spanish on the web. Afterwards, he 
worked for one of Mexico’s largest 
conglomerates as product director 
for their financial and retail units.

While working at the Mexican 
Government, he became one of the 
founders of ProMexico, the Mexican 
Federal Agency for International 
Business Promotion. During his 
time there he was responsible for 
Innovation, where he spearheaded 
large scale strategic projects 
dealing with hi-tech industries at 
the National level. One of those was 
the project of Guadalajara “Ciudad 
Creativa Digital,” which is currently 
developing a large scale prototype/
smart city for digital media 
industries within Latin America.

He has been a speaker in forums 
such as NASDAQ, Council of the 
Americas, Vancouver International 
Film Festival and Picnic Amsterdam 
among others.

He is currently doing his PhD in 
Urban Studies and Planning within 
the CDD Group at MIT. 
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DESCRIPTION

The main objective of this project 
is to produce energy from organic 
wastes recycled from the garbage 
in “Ruta N district”, in Medellin. To 
reach this goal, it is necessary to 
socially include informal recyclers 
in this project by sensitizing and 
socializing them toward increasing 
quality of life.

Government Agencies identified 
problems in this district such as 
flawed garbage manipulation, high 
cost of final disposal, environmental 
contamination, bad odor, and 
health problems affecting primarily 
children and the elderly. Currently 
the municipality is negotiating with 
international experts in management 
of solid waste to build a new garbage 
transport system using undergound 
pipes that lead to the storage facility; 
however, fees, taxes, and incentives 
are not yet planned. In this district 
nearly 15 tons of garbage are 
produced per day, and of these, 9 
tons per day are organic waste and 
must be transported 60 km to the “La 
Pradera” landfill. The cost of garbage 
transportation, classification, and 
final disposal to the landfill are 
charged to the users on monthly 
utility bills. 

By visiting the district and talking 
with the community, an additional 
problem was identified: insecurity 

and dangers generated by informal 
recyclers. Garbage is collected 
twice a week by trash trucks, people 
leave their garbage in plastic bags 
on the sidewalk in front of their 
houses many hours before trash 
cars collect the garbage. Informal 
recyclers collect paper, cardboard, 
metal, plastic and glass from these 
garbage bags, often leaving a mess 
in their wake. Some of them also 
take advantage of the situation and 
break into houses to steal anything 
they find. 

Garbage disposal is a complex topic 
that requires conscious study to 
reach an optimal solution.  
I propose three stages to be applied 
as follows.

First of all, the program should 
accomodate Informal recyclers. 
We have to train the recyclers in 
many skills such as scale operation 
(scales would be integrated to their 
“carretas”), technology utiliazation, 
and the various alterior skills useful 
to a recycler. With this basic training, 
EPM would be enabled in collecting 
important data that could then 
be used to outline new disposal 
strategy. The recyclers must receive 
remuneration for their work as well, 
something like tax reductions or 
regular payment. 

The process begins with a recycler 
going house to house. He takes his 
mobile phone and runs the Recycler 

App, then he presses a button and 
automatically receives a target 
address. He then takes the garbage 
and classifies the trash in terms of 
recyclability and, finally, weighs 
the organic wastes and typifies 
it. He goes to CRO, passes their 
CIVICA card and collects money 
for their personal expenses. CRO 
states the name in Spanish “Centro 
de Residuos Orgánicos” (Organic 
Waste Center). This place is located 
in front of the Botanical garden, 
“el Jardin Botanico”, where there is 
nothing planned in the future Sevilla 
Neiborhood urban plan. Initially 
CRO’s function was to store the 
organic wastes until trash trucks 
take them to the final disposal.

Process flow diagram informal recyclers inclusion (Asprilla, D. FabLab Unal)
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Informal recyclers leave dispersed the organic waste on the streets

...it is necessary to socially include 
informal recyclers...by sensitizing and 
socializing them toward increasing 
quality of life...
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The second step is the creation of a 
Pedagogic Store, where people can 
leave their organic waste; the weight 
of the waste is shown on a screen 
with its equivalent in electricity, 
biofertilizer and heat. Additionally 
an LED light will illuminate for 
a few seconds and a timer will 
countdown indicating charge time 
for mobile, iPod, tablet or other 
device. Furthermore they can watch 
the process transform waste into 
energy using the Anaerobic Digestion 
prototype (4 Liters capacity). In 

this store, people can learn about 
the recycling process, how to care 
for the environment, and how to 
better dispose of recyclables. This 
step should validate the need for 
recycling, the value of organic wastes 
and the process of producing energy. 

The final step is CRO integration. CRO 
has a storage-pedagogic part and an 
operational plant, which functions 
as a factory, transforming the wastes 
to energy and biofertilizer. While 
exposed to the process of waste to 

energy transformation, people can 
also exchange their waste or energy 
amongst each other. Moreover 
the resultant biofertilizer will be 
applied to orchids, flowers and trees 
of the Jardin Botanico, yet again 
pronouncing the importance of 
recycling in more detail.

Pedagogic kiosk (Asprilla, D. FabLab Unal)
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Process flow diagram to deliver organic wastes into CRO (Asprilla, D. FabLab Unal)
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INTERACTIONS

The personal interactions of this 
project take place in various 
spaces. The first takes place in the 
pedagogic store, where people 
can find information concerning 
recycling, garbage management, 
contamination and other important 
topics; moreover, people can talk 
with a CRO guide, whom is in charge 
of the pedagogic store. Additionally 
a website, where people can surf 

and watch some statistical data, the 
weight of the organic waste recycled, 
its equivalence in money, electric 
energy, and fertilizer produced, will 
be created to educate within the 
context of people’s homes. 

Furthermore, people can interact 
at the CRO or metro stations with 
pedagogic and Civica devices that 
can show the balance; people can 
see the same information above, 
different graphics and statistical data 
in the district, and their contribution 

to the environment with some 
indicators. They can also interact 
with CRO, for example with guides, 
recyclers, operators and other people. 
In the CRO there are multiple devices, 
pedagogic stands, computers, books, 
magazines, articles, and other 
sources of information pertaining to 
garbage management and recycling.
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INTERACTIONS

In Medellin the company in charge 
of collecting trash is EPM (Empresas 
Públicas de Medellín). EPM collects 
information generated by recyclers 
and other people who recycle in 
the CRO and upload to the website. 
They can use this information to 
predict or simulate the organic 
wastes produced in other areas, 
planning better strategies to collect 
and recycle the trash and its final 
disposal. In the same way, the system 
can provide information about 
energyand biofertilizer produced, 
greenhouse gas reduction and 
money earned. In the CRO EPM 
workers, recyclers and people can 
interact so that both have the 
opportunity to learn from the other.

Inputs and outputs to the CRO (Castaño, N. urbam - EAFIT)
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DESCRIPTION

Various devices will be utilized to 
strengthen the project; some of them 
are already available and others are 
being developed. 

The first device is the Civica Card. 
Currently, people use this smart card 
to transfer money for use on metro 
trains. When people deliver their 
organic wastes for recycling, the 
system updates their card balance 
based on the weight, and people  
can spend it on commodities or  
other things. 

The second device is a scale, to 
weigh organic waste. This device is 
integrated into recycler’s “carretas”, 
which is a small cart used to carry 

recycling materials. Based on 
this measurement, the software 
calculates some parameters such 
as electricity produced, CO2 and 
other greenhouse gases captured, 
biofertilizer produced, money saved, 
and other equivalent parameters to 
explain the electricity generated. 
This software is being developed 
by CIBIOT at the UPB. It will be 
free software. 

Finally there are more typical 
technologies involved as well. 
Anaerobic digestion, which is used in 
several countries around the world 
uses organic compounds to generate 
energy. Currently this technology 
is used by EPM to treat effluents to 
decrease Medellin river pollution. 
They also are planning to create a 
large anaerobic digester using solid 
wastes such as organic compounds.

Using the combination of the 
technology above, it is possible to 
reduce costs to treat organic wastes, 
reduce environmental pollution, 
increase quality of life and sensitize 
the people of the district about 
recycling as a desirable activity. If 
executed properly, this project could 
dramatically lessen the amount of 
trash (9 tons daily) that travels to 
landfill “La Pradera”, located 60 km 
away from Medellin. This would 
increase the life of the landfill, 
reduce environmental pollution 
by avoiding the generation of 
greenhouse gases in the landfill, 
and reduce transportation costs of 
organic material.

District illumination using energy produced in CRO (Castaño, N. urbam - EAFIT)
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OSCAR VASCO

Oscar was born in Medellín, Colombia; 
he studied Chemical Engineering and 
mastered in Biotechnology at the 
Universidad Pontificia Bolivariana. 
Currently, he is completing a 
Doctoral study at the Universidad 
de Antioquia. His interests include 
environmental care, inclusive 
projects that engage society 
and technological processes for 
alternative energy production. 
He has worked as a teacher at the 
Universidad Pontificia Bolivariana 
since 2004 in the Chemical 
Engineering program. 

He is a researcher in CIBIOT Group 
from Chemical Engineering 
School at Universidad Pontificia 
Bolivariana. He has experience in 
Industrial Fermentation, Anaerobic 
Digestion, and Mass and Heat 
Transfer applied to biochemical 
processes. His publications are 
about fermentations, biosorption, 
Engineering Education, anaerobic 
digestion and waste disposal. 

The Energía Orgánica project is a 
culmination of various interests, 
including advancing infrastructure 
and quality of life in challenging 
political and social contexts. 
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DESCRIPTION

This project aims to use digital 
fabrication as a method of social 
inclusion in the city of Medellin. 
Medellin has been working for 
several years on strategies to benefit 
all its citizens through technology, 
seeking social transformation and 
sustainability. Recently the city 
was elected the most innovative of 
the year, and Ruta N, as part of the 
district of science, technology and 
innovation, is also working for this 
goal. This project emerged from 
their initiative.

The purpose is to develop a digital 
device to be used by the informal 
vendors of the district of Ruta N 
(initially as a pilot test, and then 
expanded to all of downtown), to 

identify their selling routes and 
to report damage in the public 
infrastructure or insecurity in 
the area.

The city of Medellin has a big 
population of informal vendors that 
work primarily downtown, including 
the district area. They walk through 
their streets daily and know them 
better than anyone, as they make 
a living selling their products. The 
Sub Secretary of Public Space has 
identified, regulated, and given 
permission to 11000 informal vendors 
to sell in the city. 4500 of them are 
located downtown and 168 are in 
the district area. There are estimated 
to be at least 3 or 4 times more 
unregulated informal vendors.

The informal vendors are a growing 
population in the city; they are in 

contact with everything that happens 
in their streets, they see all its 
dynamics and, in one way or another, 
they are part of them. Downtown 
(including the district area), there are 
problems like congestion, insecurity 
and prostitution in the streets. 
The Sub Secretary of Public Space 
considers the informal vendors to be 
involved in them (either passively or 
actively) as they are witness to these 
dynamics and coexist with them.

So far the informal vendors have 
been considered as part of the 
problem; however, they can be allies 
in the maintenance and care of 
the area if given the opportunity, 
guidance and tools. The Sub Secretary 
of Public Space has given its support 
to this project, because it could be 
a way to change the behavior of the 
informal vendors, once they realize 

Photo by Alejandro Bravo Márquez
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that the project will help them 
achieve more security and in this way, 
improve their working conditions.

This project intent is to empower 
the informal vendors with the 
appropriate technology, to 
contribute to the welfare of the 
district, and in the process, identify 
their selling routes and improve 
their social and working conditions. 
The informal vendors could work 
as they have been doing, and also 
report problems and insecurity that 

they see in the area, like potholes; 
damage to lighting, gutters, or 
street furniture; or even robberies 
and drug dealing. An important 
part of this plan is to approach the 
informal vendors, so they know that 
they’re being trusted to take care 
of the district, and that they will 
have a voice in the project. This is 
relevant because in interviews with 
some vendors, they expressed their 
concern for improving the security 
in the streets, because it is their 
working space.

This initiative could be supported by 
Ruta N, the Sub Secretary of Public 
Space, the public services company 
and the police, so that each entity 
could contribute in its development. 
Empowering the informal vendors 
with the appropriate technology 
will make them strategic allies of the 
city, so that they can become vigilant 
citizens and gain respect of society in 
the process.

The entrance of Parque Explora is a good place to sell, say the vendors. Many kids go there to play and the candy vendors follow. Photo by Alejandro Bravo Márquez

The informal vendors are a growing population in the city; 
they are in contact with everything that happens in their 
streets, they see all its dynamics and, in one way or another, 
they are part of them.
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INTERACTIONS

The informal vendors will continue 
working in the streets as they’ve 
been doing so far, but the digital 
device attached to their carts will 
allow them to report problems found 
in their selling route, enabling them 
to identify which type (e.g. damage 
to the streets, lighting, drainage, 
public furniture, and security 
problems like robbery or drug 
dealing). The device will also detect 
their selling route and will collect 
and transmit it automatically.

Through the digital device they’ll 
also learn about the upcoming 
events in the district area, by 
receiving alerts with the event type, 

location, and date. The alert will be 
signaled when the device plays a 
melody, previously identified so the 
vendors will know what it means. 
Once they recognize the alarm they 
could check the detailed information 
on a screen. In this way, they can 
plan to go and sell to these events, as 
an incentive for their participation in 
the project.

Reports will be made by the 
vendors pressing a specific button 
that will indicate the kind of 
problem detected; the GPS will 
automatically locate the address 
where it is situated. Once they 
report a problem, it will be sent 
to the system administrator to be 
validated. If it is a security alarm, it 
will have priority so the police can 

attend to it immediately. The system 
administrator will create the service 
order, send it to the entity in charge 
and update the progress until 
it’s resolved.

As highlighted before, in downtown 
(including the district area) social 
problems like congestion, insecurity 
and prostitution coexist with the 
informal vendors. Therefore, as 
project participants they could 
be vulnerable and might feel like 
the informers among the streets 
“mafias”. The Sub Secretary of 
Public Space considers that making 
them suddenly visible figures could 
put them in danger; that is why 
the design of the device has to 
be strategic, so that it could pass 
unnoticed to others. 

Informal vendors like to move a lot because they want to be at the best places to boost their sales.  
Some of them say that the best-selling hours are between 7:00am to 12:00pm and 4:00pm to 7:00pm.  Photo by Alejandro Bravo Márquez 
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Therefore we propose that the device 
will look like a radio and also have the 
functions of one. In this way people 
would not know what it is really for, 
and the vendors would enjoy the 
music functions in their work.

The communication between 
the radio-like devices, the system 
administrator and the entities in 
charge must be agile and direct; once 
the vendors press one of the buttons 

the messages should be transmitted 
and responded to quickly. There 
must be time response limits from 
the system administrator that 
should be standing by at all times. 
For emergency cases, the reports 
will go directly to the nearest police 
in the area, so they can attend the 
situations quickly.

Photo by Alejandro Bravo Márquez 
Illustration by Alexander Gil Triana 

The digital device attached to the informal vendor’s  
cars will allow them to report the problems found  
in their selling route.
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118 URBAN
INTERACTIONS

This project contributes to an urban 
scale of data collection. The digital 
device attaches to the informal 
vendor’s carts, automatically 
provides a mapping of their selling 
routes, and shows the dynamics of 
their sales: the most and least visited 
areas, the days and hours of the 
best and worst sales, the hazardous 
places, etc. For the district this would 
be an opportunity for collecting 
valuable data about the working 
dynamics of a population that 
nowadays is relatively unknown, and 
has great potential for improvement 
of social welfare in the area.

In walks through the district, it can be 
seen that the higher concentrations 
of informal vendors are located 
around the cultural, entertainment 
and educational centers like Parque 
Norte, Estadio Cincuentenario, 
Parque Explora, Jardín Botánico, 
Parque de los Deseos, Planetario 

de Medellin and Universidad de 
Antioquia. These places gather a 
large amount of visitors and they 
represent the best areas to sell for 
the informal vendors.

In this way, one of the benefits that 
the project provides will be that 
informal vendors will take care of 
areas that are highly visited by locals 
and tourists. Also, this initiative will 
have a positive effect on the behavior 
of the informal vendors, as they 
realize their roles as caretakers of 
their working area. As active actors 
of a project, they will be able to give 
their opinions and possible solutions 
to the problems that affect them, 
through their participation in the 
project committee. This committee 
will be integrated by Ruta N, The Sub 
Secretary of Public Space, the police, 
public services companies and 
the vendors.

Therefore the challenge is that the 
informal vendors embrace the project 
as participating citizens committed 

to the welfare of the district; as 
they become more involved in the 
project, they’ll turn into references of 
solidarity and good practices among 
their peers and the citizens of the 
district area. Thereby the security 
around them could grow as they take 
responsibility for their role in the 
project and commit to their roles. 
They’ll see how the project improves 
their security as they receive 
feedback of all the changes and 
arrangements made by their reports, 
and even recognition if their labor 
has saved lives. This could be made in 
an event where all the vendors would 
meet once a month.

The pilot test could be made with 
the “upstanding vendors” selected 
by the Sub Secretary of Public Space 
located in the district area. These 
vendors have an ID card, permission 
to sell and may have a higher level 
of commitment as they want to 
stay active in the Sub Secretary’s 
database. The incentive for these 
regulated vendors will be the 

Cultural, entertainment and educational centers gather 
a large amount of informal vendors just because they 
represent best-selling chances

Map recovered from Google Maps.

This project proposes to integrate informal vendors and local authorities in improving social welfare

Illustration by Alexander Gil Triana
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project committee and represent 
their peers by giving their opinions 
about street problems and evaluating 
the performance of the digital device. 
For the unregulated vendors the 
incentive will be the legalization 
of their work, giving them priority 
to enter the database of the Sub 
Secretary of Public Space.

Currently The Sub Secretary is 
actualizing the vendor database and 
verifying all of its members; this gives 
an opportunity for granting new 
licenses for the unregulated vendors. 
Finally, an important incentive for all 
the vendors will be enhanced security 
in the streets where they work.

Once the pilot test is working 
successfully the project could be 
expanded to the rest of downtown, 
replicating the model, and working 
with “upstanding vendors” from 
other barrios. This provides the 
opportunity to improve the social 
and infrastructural conditions of 
more areas, as new informal vendors 
that enter the project follow the 
example from their peers and the 
public entities work in coordination 
with them.

As the project expands, the data 
collection grows and allows not only 
the district, but The Town Hall, to 
understand the social and working 
dynamics of the informal vendors, 

and to know the problems of the 
different places in the city where 
they work. In this way they can find 
solutions for the city’s problems and 
also better working conditions for 
the informal vendors.

The vendors with permission for selling in the area are 168, 
located in the barrios, cultural and educational centers like 
this: El Chagualo: 25, Jesús Nazareno: 34, Sevilla: 56, Jardín 
Botánico: 3, Parque Norte: 9, Universidad de Antioquia: 41. 
These locations are part of the district, so they’ll be ideal for 
the initial phase of the project. 

Map by Natalia Castaño Cárdenas.
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120 TECHNOLOGY
DESCRIPTION

Initially, it was thought that a 
smartphone could be used for this 
project, but the idea was quickly 
discarded when interviews with 
informal vendors pointed out that 
the cell phones were commonly 
robbed. It would be a risk for them 
to have one while working on the 
streets. In order to maintain their 
security, the digital device for this 
project should be low profile. 

The device should therefore look 
like a common radio that has normal 
functions, but also has the ability 
to report problems. This radio like 
device would pass unnoticed to 
most people and will allow vendors 
to make reports without drawing 
attention to them. The device will 

work with batteries as would any 
regular radio and it could be hung off 
the selling car. It’ll also have a GPS 
to automatically transmit the data 
of the selling routes as the vendors 
move through the district. 

A report can be made by pressing 
a specific button for any kind of 
problem and the GPS will detect 
the address to send the attention 
needed. The alarms of the action 
will sound like a melody that will be 
previously identified so the vendors 
will know what it means. Also the 
information of the event will appear 
on the screen. 

The system administrator should 
have direct contact with all entities, 
such as law enforcement and public 
service, that will resolve the problems 
reported by the informal vendors. 

They should be connected with the 
same operation system used by the 
police in order to have the capacity 
to respond immediately because they 
will receive emergency messages of 
insecurity including robberies and 
drug deals. 

Beyond the technological 
development, it’s really important 
that the informal vendors trust in 
the system, because they are putting 
their lives and their jobs at risk. They 
should be trained in the use of the 
digital device, as well as the social 
impact of the project and the greater 
meaning of their role as caretakers of 
the district. 
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The radio like device will allow vendors to make reports, 
passing unnoticed to people in the streets. 

Illustration by Alexander Gil Triana.
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vendors using digital fabrication as 
an inclusion method. 


