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FOREWORD

After more than ten years spreading the word about digital
fabrication applied to architecture in Brazil, it is a big honor for me
to introduce this exhibition. The whole idea started when | attended
the last CAAD Futures conference in 2013, held in Shanghai Jiao Tong
University. The local organizers put up an exhibition titled “Digital
workshop in China”, which showed images of the many parametric
design and digital fabrication workshops that were contributing to
change the architectural practice in the country. It reminded me of all
the digital fabrication laboratories that were being created in Brazil
in many architecture schools; they could also be seen as a movement
that was already influencing education from the bottom up.

When professors Bauke de Vries and Tom Kvan kindly invited me to
chair the next CAAD Futures in S3o Paulo, | imediately thought about
inviting Prof. David Sperling as a co-chair for the conference and as a
curator for the exhibition. During his master degree thesis in the early
2000s Sperling had already experimented with rapid prototyping
techniques and he was also aware of the new labs that were popping
up in the country. When Sperling suggested that we could expand the
exhibition to other Latin American countries, the name of Professor
Pablo Herrera, an early supporter of digital tecnhologies and
fabrication techniques in architecture, came naturally to our minds. |
would like to thank Professors Sperling and Herrera for their fine work
designing and organizing this exhibition and, above all, for giving an
underlying logic and a precise meaning to what would otherwise be
just a collection of beautiful objects.

Gabriela Celani
Chair of CAAD Futures 2015
“The Next City”
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HOMO FABER:

INFORMING MATERIALS
AND MATERIALIZING
FORMS

The Exhibition “Homo Faber: Digital Fabrication in Latin America” is
an event related to the CAAD Futures 16th Conference, “The Next
City”. The proposal to support this exhibition responds to the need
to grasp more widely the Latin American digital fabrication context
linked to the field of architecture.

This was a rich and challenging process of capturing an ever
changing scenario. Mapping, as Janet Abrams and Peter Hall
remember us, “has emerged in the information age as a means to
make the complex accessible, the hidden visible, the unmappable
mappable (...) mapping refers to a process — ongoing, incomplete

and of indeterminate, mutable form.” (Else/where: mapping. New
cartographies of networks and territories, 2006)

Our mapping highlights a recent context of starting and development
of fab labs in Latin America. Beginning in university research centers,
and consolidated in university platforms, this movement expands
with the formation of laboratory networks and the emergence of
studios and independent researchers investigating and exploring new
uses for digital fabrication in architecture and in related fields.

Throughout this mapping process we contacted 50 of the 70
estimated fab labs in the region, of which 31 consistently responded
to a survey aimed at recognize their works, lines of action,
infrastructure and human resources, uses and applications of digital
fabrication. At the end, we reach the labs presented here. As a
sample of the recent yet already effervescent scenario of digital
manufacturing in the region, the exhibition presents, for the first time
in Latin America, the production of 25 laboratories of universities,
research groups, architecture studios and independent researchers.
While the first activities started 15 years ago, 2/3 of the fab labs were
created in the last three years. In this scenario, the majority of the fab

v/



labs surveyed are bond to academic research institutions and half of
them have a large variety of machines installed. These are followed
by fab labs linked to universities or private studios with a medium or
small variety of machines installed.

This mapping shows, for example, the predominance of applications
in the production of small objects in relation to the manufacture of
molds for construction or manufacturing machines, but indicate a
more equal division of uses in several areas. After the predominance
of design prototypes and models for teaching, uses targeted to
industry, art and heritage and actions in social process (communities
and impaired people) have similar results. Fab labs mapped are
geared to a variety of activities involving the training of human
resources, design processes and research of different uses and
applications of digital manufacturing - with few cases showing a
narrow specialization.

The exhibition design is inspired in the environment of an
architecture studio, seeking to fluidly connect laboratories and
their models, images and texts. Each lab sent a video exploring the
processes of conception and fabrication of its work — they are in the
exhibition and anyone can access them on the Internet, spreading
these works. In reference to file-to-factory processes we have
included a FILE-TO-EXHIBITION space for the interaction of a wider
audience with digital fabrication, in this case a 3D printer.

The use of the term “Homo Faber” in the title of this exhibition
seeks to recover associations with inherently human actions of
transformation and reflective elaboration by means of “make”. The
interrelationships between architecture and digital technologies,
initially confined to the sphere of representation and then reviewed
and directed to the sphere of cognitive and design processes, present
nowadays other possibilities for the manufacturing processes.
Inevitably, such dynamics place epistemological questions for the
field. Design and build, or think and make, the built environment
both critically and synchronous to the transformations of each age is
one of the greatest challenges of architecture in its history and this
condition remains with digital manufacturing.

The philosopher Hannah Arendt had already distinguished in The
Human Condition (1958) “labor” - the animal laborans action
governed by the “how” and addressed to the satisfaction of personal
needs - from “work” - the homo faber action directed by “why”. If
this action is still instrumental and directed towards an end - and
therefore not disinterested as the action of the zoon politikon - it

is an inherently human action to shape the world, which has some
freedom and a public dimension, conditions for creating a common
sphere.

More recently, “Homo Faber” is the title of the trilogy that the
sociologist Richard Sennett has written about the material means



in production of culture and a common world. It is about man as
“maker” and the skills it needs to sustain everyday in life. In The
Craftsman (2008), the author explores the pleasure of making
things with hands, linking material consciousness and ethical values.
Together: The Rituals, Pleasures, and Politics of Cooperation (2012)
explores the challenges of accomplishing something cooperatively.
Making and Dwelling, yet to be released, will focus on open systems
and urban design. Make, collaborate and produce the city are the
Homo Faber trilogy for Sennett.

In the design field, “Homo Faber” is the title of a series of exhibitions
and a trilogy of books - Homo Faber: Modelling Architecture (2007),
Homo Faber: Modelling Ideas (2008) and Homo Faber: Modelling,
Identity and The Post digital (2010) - organized by Mark Burry, Peter
Downton, Andrea Mina and Michael Otswald. They are the result of
a research keen to explore specificities and relationships between
wander and critical reflection enabled by manual production models
and the acceleration and the highly iterative procedures of digital
media prototyping.

In the context of this exhibition on digital fabrication in Latin America,
the term “Homo Faber” is a tribute to Vilém Flusser (1920-1991),
Czech philosopher naturalized Brazilian, who wrote his early works
living in Brazil (1941-1972). His thoughts are addressed to a world

- and, significantly, to culture, media and design - mediated by
technology, in some way anticipating the current scenario increasingly
governed by the “apparatus-operator complex”, in which man can
handle concrete languages and simulate images of the world - and
fabricate it - from equations. We transcribe below some of his texts:

“The name homo faber (...) means that we belong
to those kinds of anthropoids who manufacture
something. (...) Thus, ‘factory’ is the common
human characteristic (...) So, anybody who wants
to know about our past should concentrate

on excavating the ruins of factories. Anybody

who wants to know about our present should
concentrate on examine present-day factories
critically. And anybody who addresses the issue of
our future should raise the question of the factory
of the future. (...) Factories are places in which new
kinds of human beings are always being produced:
first the hand-man, then the tool-man, than the
machine-man, and finally the robot-man. (...) The
only crucial thing is that the factory of the future
will have to be the place where the homo faber
becomes the homo sapiens sapiens because he has
realized that manufacturing means the same thing
as learning — i.e. acquiring, producing and passing
on information.”

The Factory (1999) / Die Fabrik (1993)
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“... Take a form, any form, in fact any algorithm that
can be expressed numerically. Feed this form via
computer into a plotter. Stuff the form thus created
as completely as possible with particles. And there
you have it: worlds ready to serve.” About Form and
Formulae (1999) / Von Formen und Formeln (1993)

“If form’ is the opposite of ‘matter’, then no design
exists that could be called ‘material’: It is always
in-forming. And if form is the ‘How’ of matter, and
‘matter’ the ‘What’ of form, then design is one of
the methods of giving form to matter and making

it appear as it does and not like something else.

(...) The ‘burning issue’ is therefore the fact that in
the past (since the time of Plato and even earlier),
it was a matter of forming the material to hand to
make it appear, but now what we have is a flood

of forms pouring out of our theoretical perspective
and our technical equipment, and this flood we fill
with material so as to ‘materialize’ the forms. In the
past, it was a matter of giving formal order to the
apparent world of material, but now it is a question
of making a world appear that is largely encoded

in figures, a world of forms that are multiplying
uncontrollably. In the past, it was a matter of
formalizing a world taken for granted, but now it is
a matter of realizing the forms designed to produce
alternative worlds.” Form and Material (1999) /
Form und Material (1993)

Amid the context of apparatuses and programs, Flusser’s philosophy
was interested in the question of “freedom”, that is a “strategy of
making chance and necessity subordinate to human intention”. For
him, this is equivalent to the operator’s strategy of playing against
the apparatus. This action of play could be a possibility to open the
programs that constitute the apparatus themselves, expanding the
playing field.

Therefore, it is focusing on imminently experimental work that we
organize this exhibition. The set of Latin American fab labs reunited
here indicate the varied “homo faber” network of initiatives of digital
fabrication that embrace academic investigations, architectural
developments, industry applications, product design, artistic
propositions and actions in social processes in the region.

By understanding the digital fabrication as a process that takes both
two-way, “informing materials” and “materializing forms”, we tried to
articulate common aspects of the works presented based on four IN-
FORMING lines: surfaces, objects, spaces and social processes.



IN-FORMING SURFACES holds six fab labs and works which
investigate the manufacture of skins, generative systems of surfaces,
environmental performance of membranes, the construction

of complex geometries through the invention of modules and
equipment for mold production, reaffirming the surface as a key issue
for contemporary architecture.

IN-FORMING OBJECTS is constituted by eight works (one of them as
collaboration of two fab labs) which cover a significant amount of the
“object” for architecture. It ranges from procedures linked to tactical
media (such as hacking processes) and automation (robot design),

to design and art (parametric design of domestic / public furniture
and sculpture), and to representation of architecture (tactile and
experimental models).

IN-FORMING SPACES has four works of labs which explore the
design and fabrication, on the one hand, of small and large scale
experimental spatialities and, on the other, of spatial interfaces
responsive to the user.

IN-FORMING SOCIAL PROCESSES holds six works which explore the
interaction of digital fabrication and participatory processes with
the review of the relationship between designers and users as well
as the introduction of digital fabrication in social and environmental
contexts open to inventive forms of collaboration.

Finally, we agree with Flusser, for whom when the Homo Faber

fabricates something he produces himself, as well as somehow
informing something is to in-form ourselves.

David M. Sperling
Curator and co-chair of CAAD Futures 2015 “The Next City”

Pablo C. Herrera
Co-curator
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IN-FORMING SURFACES
IN-FORMING OBJECTS
IN-FORMING SPACES
IN-FORMING SOCIAL PROCESSES
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LOVE PROJECT

Studio Guto Requena

Sdo Paulo, Brazil - 2014

Studio Guto Requena, in collaboration with D3

The “Love Project” is a study in design, science and technology that captures the
emotions of people, relating personal love stories and transforms them into objects,
sculptures and art pieces. The project suggests a future in which unique products
will bear personal histories in ways that encourage long life cycles, thus inherently
combining deeply meaningful works with sustainable design.

The complexity involved in developing this project was made possible thanks to a
multidisciplinary team collaborating in the design process. In result, the “Love
Project” has many authors. It seeks to include the end user in the process of
creation and therefore democratizing and demystifying the use of interactive digital
technologies.

Participants themselves will investigate cutting-edge possibilities in the digital design
industry and its new logic of creation, production, transportation and sales. In the
first step, sensors applied to the participants read their subtle reactions while they
narrate the defining love story of their own lives. As participants speak, data drawn
from their altering emotions is relayed to a specially developed software via a
graphic interface created in Grasshopper. This data molds every aspect of the object,
which is then fabricated using a 3D printer.

After numerous tests with different sensors, three types were chosen: a sensor that
reads brain activity, a heart rate sensor, and a voice sensor. All sensors were applied
to participants to collect data from physical and emotional responses of their
feelings during their narration. Participants are isolated during the process so that
they can express their emotions as openly and intimately as possible, and so the
data can be captured as accurately as possible.

Using environmental computational processing, an interface was created by D3 to
interpret the data collected by the sensors, different inputs are transformed into a
single language, allowing real-time visualization of the participant’s emotional states
as the story is told. This data is sent to Grasshopper parametric software, with which
we developed a program that models three-dimensional objects.

The drawing is formed along the trail created by particles moving through forces.
Each sensor provides different inputs of force in these particles, forming a singular
mandala by different emotions.

The final pieces are visualized on the computer and then sent to a 3D printer that
can print objects in different materials, such as ABS, Polyamide, Glass, Ceramics

or Metal. Each product is unique and contains the most intimate emotions of the
participants’ love stories.
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APIS PROJECT — EMERGENCY BATHROOMS FOR
USE FOLLOWING RAIN-RELATED DISASTERS

Fab Lab SP and NOAH - Habitat Center Without Borders
Faculdade de Arquitetura e Urbanismo,

Universidade de Sdo Paulo

[School of Architecture and Urbanism, University of SGo Paulo]

S3o Paulo, Brazil - 2011

Lara Leite Barbosa; Artur Vasconcelos Cordeiro; Research Group
NOAH — Habitat Center Without Borders in collaboration with
Research Group “Digital Manufacturing Technologies applied to
the production of Contemporary Design and Architecture”
(DIGI-FAB)

“APIS”, the scientific name for the bee is a tribute to and a call for
collaboration. Starting in 2010, university professors, students
and community leaders and residents have been working
together to address post-flood related issues. For this project, the
university will design and build temporary and portable ablution
blocks for public use. The bathroom fits inside a container that
can be transported on Brazilian roads to disasters areas and
installed in a location near the existing temporary shelter. It will
be used during the period of sheltering after disasters, supporting
the population in their daily hygiene activities.

The APIS Project was ranked one of the seven (7) university
finalists to participate in the “Pillars of Sustainable Education
program” in an international selection created by the
Architecture for Humanity and funded by the Alcoa Foundation
(http://pillarsofsustainableeducation.org/university-of-sao-
paulo).

It is an international program that supports community-based
university design projects that explore innovative uses for
sustainable materials, granting funds for construction. The
research focuses on issues of sustainability since it proposes the
treatment and reuse of floodwater, and also uses low toxicity
sealing components made with local materials. The project
explores different uses for a material widely available in the area
of study: banana fibre. From the point of view of sustainability,
using local resources lessens the impact on transport and
facilitates the acceptance of the material by the population since
it is something they are culturally familiar with.
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AMAZON FLOATING FAB LAB
Fab Lab Lima

FabLab MIT

Lima, Peru - 2014

The Amazon. The richest territory of the planet, both in biodiversity and
multiculturalism, also is one of the most affected by global warming and

social exclusion. Deforestation, extinction of species and cultures threaten the
Amazon, where most of the population does not have access to education and
basic public services.

How can we help? By integrating efforts for the local people (especially children)
to expand their opportunities to access technological and social innovation
programs.

The Floating Fab — Amazon. The project is create a digital fabrication laboratory
(Fab Lab) that will navigate the Amazon River. It's a new vision about
alternatives to the main challenges of today's world: climate change and social
inclusion, integrating the most advanced technologies in digital manufacturing
with the potential of the cultural and natural diversity of the Amazon territory
(one of the most affected areas by the global warming).

It's condition of green heart makes it the ideal place where the manufacturing
of the future could be incubated, exploring alternatives towards a responsible
and responsive industry which is sensible and integrated to local and global
developments in different fields as bio-printing, food-printing, eco-construction,
bio-electronics, etc. and, it will provide local communities with access to
technological tools that allow them to cope with their daily challenges with
water, energy, health, food, education while at the same time, serve as a place
for research and development to better understand the Amazon.
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IEHU - INSTITUTO DE LA
ESPACIALIDAD HUMANA,
LABORATORIO DE MORFOLOGIA

[IEHU - Institute of Human Spaciality, Laboratory
of Morphology]

Facultad de Arquitectura, Disefio y
Estudios Urbanos, Universidad de
Buenos Aires

[Faculty of Architecture, Design and Urban
Studies,University of Buenos Aires]

Buenos Aires, Argentina
http://morfologiadigital.blogspot.com.ar/

Coordinator: Roberto Doberti
Current Staff: 23
Foundation/Beginning with Digital
Fabrication: 1985/2006

The Laboratory of Morphology was
created in 1985, functioning since then
at the Faculty of Architecture, Design
and Urbanism of the University of
Buenos Aires. In 2006 it constituted the
Institute of Human Spatiality, which
includes the Laboratory of Morphology
and the Research Center of Dwelling.
Various aspects of Human Spatiality are
researched in the academic scope, by the
integration of thinking and doing, analysis
and proposal, and by the interaction of
various design disciplines and fields of
thought that are adjacent to the problem
of space.

Since its creation the Lab has brought
together teachers and researchers from
all areas of design and other disciplines.
Several research projects are carried

out there, many of them accredited by
the Office of Science and Technology

of the University of Buenos Aires, and
the National Agency for Scientific and
Technological Promotion. In its scope

are performed the Master in Logic and
Technique of Form and the Master in
History and Criticism of Architecture,
Design and Urbanism.

Frontis3D R+D

Frontis3D

Bogota, Colémbia
http://frontis3d.com/en/investigacion/ |
www.frontis3d.co

Coordinator: Rodrigo Velasco
Current Staff: 5
Foundation/Beginning with Digital
Fabrication: 2006

Frontis3D R+D is a research led initiative.
We are committed to architectural
innovation, and we invest on it. Our
portfolio is but a direct outcome of a
permanent research activity regarding the
application of Nature inspired (integrated)
design principles. This research focuses
on three main fields of application: new
material assemblies, novel manufacturing
processes, and design tools.

Frontis3D is a commercial company
specialized in the design of architectural
facades. Our portfolio of services includes
material design, technical consultancy,
product design, manufacturing, and on-
site assembly of singular fagcade systems.
We work with architectural practices,
construction companies, and directly for
commercial organizations that find in

our architectural proposals a means to
support and strengthen their corporative
identity.
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SUBdV ARCHITECTURE

S&o Paulo, Brazil
www.subdv.com

Coordinators: Franklin Lee, Anne Save de
Beaurecueil

Current Staff: 5

Foundation/Beginning with Digital
Fabrication: 2005

SUBdV uses a mixture of high-technology
and low-technology computation design
and digital fabrication technologies to
generate socially and environmentally
responsive geometries for architecture
and urban design projects. The practice
works at a number of different scales from
urban design, to buildings, to interiors and
furniture design, finding ways to transform
universal digital design and fabrication
techniques so to create novel Brazilian
hybrids of imported technique and local
culture and expertise.

As directors of the Architectural
Association Brazil Visiting Schools (brazil.
aaschool.ac.uk), Franklin Lee and Anne
Save de Beaurecueil have organized since
2010, ten workshops in Sdo Paulo and

Rio de Janeiro. Along with invited tutors
from abroad, they have collaborated

with a number of different micro-
agencies, ranging from self-organized
favela residents’ associations, to carnival
samba schools in Rio de Janeiro, to a
former boxer champion’s informal sports
academy under the viaducts in Sdo

Paulo. They have required a negotiation
between formal and informal entities,

as well as between public and private
agencies, to produce socially empowering
interventions, combining computation and
digital fabrication with local techniques,
materials and economies.

LED - LABORATORIO DE ENSINO,
PESQUISA E EXTENSAO EM PROJETO
DIGITAL

[LED - Laboratory for Teaching, Research and
Extension in Digital Design]

Universidade Federal do Ceara

[Federal University of Ceard]

Fortaleza, Brazil

www.ledufc.org

Associated with FABLab MIT, FABLab Brasil

Coordinators: Daniel Cardoso, Mariana
Lima, Roberto Vieira, Aura Celeste

Current Staff: 8
Foundation/Beginning with Digital
Fabrication: 2012

The purpose of the Laboratory for
Teaching, Research and Extension

in Digital Design is to empowering
research in the Sector of Perception

and Representation of the Department
of Architecture and Urbanism of the
Federal University of Ceara. Its objective
is engendering a coordinated action with
new technology and its applications to
Design, Architecture and Urbanism. The
Lab seeks to encourage and enhance the
scientific development, supporting and
guiding researches in undergraduate
and graduate levels which consider the
inclusion or expansion of knowledge in the
area of new media (digital technology).
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LAPAC - LAQORATORIO DE
AUTOMACAO E PROTOTIPAGEM

PARA ARQUITETURA E CONSTRUCAO
[LAPAC - Laboratory of Automation and
Prototyping for Architecture and Construction]

Universidade de Campinas
[University of Campinas]
Campinas, Brazil
http.//lapac.fec.unicamp.br/

Coordinator: Gabriela Celani
Current Staff: 11
Foundation/Beginning with Digital
Fabrication: 2006

The Laboratory of Automation and
Prototyping for Architecture and
Construction (LAPAC) was created as

part of the initiatives of a research

group called Contemporary Theories

and Technologies applied to Design

(with support of FAPESP, CAPES and
CNPq, Brazilian research agencies). This
group has three main lines of research:
1.Design automation (CAD scripting and
Parametric modeling); 2.Generative design
(Shape grammar, Genetic algorithms and
Fractals); 3.Digital fabrication (Aditive,
Subtractive, and Formative processes and
3D digitation).

In Design Automation, we started working
with textual scripting languages (AutoLisp
and VBA) and then moved to visual
programming and parametric modeling
first with Generative Components and
then with Rhinoceros/Grasshopper and
Dot Net.

In the field of Generative Design,

we have worked initially with Shape
Grammars in the analysis of modern
Brazilian architecture and landscape
design. Presently we are participating

in the Digital Alberti project, headed by
Professor Mario Kruger, from Coimbra
University, in which Shape Grammars are
being used to understand the relation
between Albertian rules and Portuguese/
Brazilian colonial architecture. We also
have students working on fractals and
evolutionary design for design synthesis.

In the field of Digital Fabrication, we
started using of a laser cutter and a 3D
printer simply to produce scale models.
With the CNC router we evolved to larger
formats, and finally got to full scale
fabrication, using a plasma cutter from a
nearby industry.

6

AREA COMPUTACIONAL
[Architectural Computing Unit]

Departamento de Arquitectura,
Universidad Técnica Federico St Maria
[Department of Architecture,

Technical University Federico Santa Maria]
Valparaiso, Chile
www.arq.utfsm.cl/area-computacional/

Coordinators: Luis Felipe Gonzalez Bohme,
Marcelo Bernal Verdejo

Current Staff: 3
Foundation/Beginning with Digital
Fabrication: 2000/2008

Architectural Computing Unit pursues the
use of computer as a tool of reasoning

in the performance of professional
exercise. Our mission is to collaborate in
the training of architects technological
vision and competence in science and
technology applied to architecture.

We teach subjects whose primary
objective is to develop in students a
structured problem-solving application

in architecture using physical computing
and robotics pedagogical thinking. Also we
impart training and advanced workshops
whose main goal is to develop knowledge
and skills to apply computational methods
and tools integrating advanced design and
production modes.

We encourage innovation and
development of practical applications

in various fields of architecture. We
coordinate the laboratories COMPULAB
(www.arg.utfsm.cl/compulab) and
Labomat (www.arg.utfsm.cl/labomat)

in order to support all teaching and
extension activities of the Department of
Architecture of UTFSM.



7 9gt2P - GREAT THINGS TO PEOPLE

Santiago, Chile
www.gt2p.com

Coordinators: Guillermo Parada, Sebastian
Rozas

Current Staff: 7
Foundation/Beginning with Digital
Fabrication: 2010

We are a studio involved in projects of
architecture, art and design, established
in Santiago, Chile. We are in a continuous
process of research and experimentation
in digital crafting, promoting new
encounters between the technologies

for projecting and the richness of the
local expressed in traditional materials
and techniques. Our work methodology
has two dimensions. First, we seek to
systematize knowledge and observation,
whether of natural, artificial, geometric or
spatial, phenomena, through generative
algorithms. Here parametric design is a
tool to guide the planning of projects that
we carry out, enabling the integration

of its stages of design, development and
production.

On the other hand, we have discovered
an artistic dimension that connects us
with our cultural heritage, through the
incorporation of traditional experience
and knowledge that feed and qualify the
generative algorithms or DNA that we
create. Exposing the unexpectedness of
manual processes and local materials is a
way to value what we are in what we do.

g | DESENHO PARAMETRICO E

FABRICACﬂO DIGITAL - AUT2501
[Parametric Design and Digital Fabrication -
AUT2501]

With the support of FabLab SP
(Associated with FabLab MIT)

Faculdade de Arquitetura e Urbanismo,
Universidade de Sdo Paulo

[School of Architecture and Urbanism, University
of Sdo Paulo]

S3o Paulo, Brazil
www.fau.usp.br/cursos/graduacao/design/
disciplinas/aut2501/index.htm|

Coordinator: Arthur Hunold Lara
Current Staff: 1
Foundation/Beginning with Digital
Fabrication: 2011

As an elective course of the School of
Architecture and Urbanism, Parametric
Design and Digital Fabrication seeks

to develop and implement new

design processes involving the digital
fabrication. Its goal is to provide tools
to enable the development of logical
thinking of parametric representation
and programming of algorithms. It
introduces possibilities of modeling
and programming, and explores the
development of digital and physical
models through simulation and digital
fabrication. It seeks to understand

the process of parametric project,
which demand spatial reasoning with
strong connection to the logical and
mathematical operations, formal variation
with insertion and modification of data,
development of new design strategies and
proofs by digital fabrication.
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CID - CENTRO DE INFORMATICA'Y
DISENO

[CID - Center of Computer Science and
Design]

Facultad de Arquitectura, Disefio y
Urbanismo,Universidad Nacional del

Litoral
[Faculty of Architecture, Design and Urbanism,
National University of the Littoral]

Santa Fé, Argentina

DEPARTAMENTO DE DISENO Y
TEORIA DE LA ARQUITECTURA
[Department of Design and Theory of
Architecture]

Facultad de Arquitectura, Construccion y
Urbanismo, Universidad del Bio-Bio
[Faculty of Architecture, Construction and
Urbanism - University of Bio-Bio]

Concepcion, Chile
http.//urdirlab.blogspot.com.br/ | http://
arquitectura.ubiobio.cl/

Director CID: Maria Elena Tosello

Director of the Research Program CID:
Mauro Chiarella

Current Staff: 30
Foundation/Beginning with Digital
Fabrication: 1995/2011

The Universidad Nacional del Litoral
(Argentina) and the University of Bio-Bio
(Chile) possess a decade of institutional
collaboration. The Department of
architecture (FACyU-UBB) and the CID-
Center of computer science and design
(FADU-UNL) collaborate in research and
teaching of graduate (Ph.d. and master’s
degree) through various inter-agency
funding sources. Bancapar has been
funded by FONDECYT 2011 N° 3110025
(M. Chiarella) and 2013 Regional
FONDART Regional 2013 (N. Saez).

These experiences are not born from a
specific institutional policy. They start
from different individual projects to
form a collective project of institutional
collaboration. They do not constitute

a coherent and linear work on digital
fabrication line. They are open
experiences of research and design.
They prioritize freedom of research
rather than institutional policies. These
collaborative experiences are the meeting
place between researchers, designers,
managers, students and teachers of
different degrees and Bachelor degrees.

10| PROTOBOX

Campinas, Brazil
www.protobox.com.br
Coordinators: Wilson Barbosa Neto,
Renata La Rocca

Current Staff: 2
Foundation/Beginning with Digital
Fabrication: 2014

Protobox is an Architecture and Design
practice located in Campinas, which
explores the use of digital manufacturing
technologies in Creative Industry and
innovation of construction. Our mission is
to demystify the use of these technologies
in the field of architecture and design

and bring people to design and to
manufacture their ideas. Our team, with
experience in both industry and important
research centres in Sdo Paulo, combines
cutting-edge industrial technology with
latest computer-aided design practices.
Besides developing our own designs, we
also work in partnership with architecture
firms bridging the gap between design
and manufacture of custom elements

for the construction industry. Our work
methodology utilizes 3D modeling
programs and computer-controlled
equipments capable of producing part or
whole elements in 1: 1 scale components
for construction.

Currently, our activities focus on the
expertise of creating and manufacturing
of outdoor furniture using automated
plasma cutting of steel plates combined
with hardwood pieces. Moreover, we have
provided consulting for architecture firms
in the development of custom design and
manufacturing of facade components.

Finally, we offer a range of workshops

for students and professionals from
architecture and construction fields,
disseminating knowledge and improve the
practice in architecture.



11 PRONTO 3D - LABARATORIO DE

PROTOTIPAGEM E NOVAS

TECNOLOGIAS ORIENTADOS AO 3D
[PRONTO3D - Laboratory of Prototyping and
New Technologies Oriented to 3D]

Universidade Federal de Santa Catarina
[Federal University of Santa Catarina]
Florianépolis, Brazil
www.redepronto3d.com

Associated with FabLab MIT

Coordinator: Regiane Trevisan Pupo
Current Staff: 7
Foundation/Beginning with Digital
Fabrication: 2013

Pronto 3D - Laboratory of Prototyping
and New Technologies Oriented to

3D - consists of a teaching, research

and extension space in the area

of materialization of form through
automated techniques, such as 3D
printing, laser cutting and CNC machines.

Belonging to the course of Design at UFSC
in Florianopolis, the Lab, its team consists
of research professors, undergraduate
and graduate students, participants in
scientific and similar induction programs,
as well as professionals involved in
projects that unfold applications of
research and extension. The laboratory

is part of a network of rapid prototyping
and digital fabrication labs, called REDE
PRONTO3D which aims to structure
centers strategically located in the state
of Santa Catarina, currently in the city of
Lages, Cricklewood and Chapecé.

REDE PRONTO3D meets Design,
Architecture and Engineering courses, and
all areas involving design, development
and production of models, prototypes
and products in full scale, assisting the
different stages of the design process.

12 REDE BRASILEIRA DE

FABRICACAO DIGITAL

[Brazilian Network of Digital Fabrication]
S3o Paulo, Brazil

www.rbfd.com.br

Associated with RhinoFab

Coordinator: Affonso Orciuoli
Current Staff: 3
Foundation/Beginning with Digital
Fabrication: 2013

Brazilian Network of Digital Fabrication
(RBFD) was born from the necessity to
support both commercial as training

in the sectors related to the design,
programming and digital manufacturing.
RBFD guides the professional design
and digital fabrication to use the more
advanced features of technology

in this sector.Among them offer
training, software sales and support

for all initiatives working Rhinoceros.
Also affiliated with RBFD companies
offer quality services that focus on
individualized production of a plus for
their designs. We have labor, skilled
labor and can run and bring solutions to
transform their designs into reality no
matter the degree of difficulty.
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13 GEGRADI - GRUPO DE ESTUDOS PARA O

ENSINO/APRENDIZAGEM DE
GRAFICA DIGITAL

[GEGRADI - Center for Studies in Teaching and
Learning in Digital Graphics]
Universidade Federal de Pelotas
[Federal University of Pelotas]

Pelotas, Brazil
http://wp.ufpel.edu.br/gegradi/
Coordinator: Adriane Borda Almeida
da Silva

Current Staff: 20
Foundation/Beginning with Digital
Fabrication: 2002/2012

GEGRADI was formalized with the purpose
of restructuring the graphing area in the
context of UFPel, facing the possibilities

of Graphic Information Technology. It is
responsible for the research in digital
graphics representation area established
by the Master’s Program in Architecture
and Urbanism, PROGRAU-FAURB /

UFPel. The process has always been
accompanied by establishing partnerships
with researchers from other fields of
knowledge capable of supporting the
study of Computer Graphic applied
especially to architecture.

The digital graphic representation of
architectural heritage has been one of
the focus for development of educational,
extension and research projects. Through
its products, we are building up a digital
collection regarding the architectural
heritage of the city of Pelotas, Rio Grande
do Sul.

From 2012, such methods have been
expanded to produce physical models
from the virtual, through digital
fabrication techniques, using laser
cutting and three-dimensional printing
technologies. Currently, experiments are
carried out to produce suitable models
for tactile experience, seeking to assign
accessibility to experience the historical
and cultural heritage. It invests primarily
in recognize parametric design concepts
and technologies, aiming to improve
educational processes in this field, and
also perform applications in processes of
analysis and representation of heritage.

14 labFabMVD

Facultad de Arquitectura, Universidad de
la Republica

[School of Architecture, University of the
Republic)

Montevideo, Uruguay
www.farg.edu.uy/labfab

Coordinator: Marcelo Payssé
Current Staff: 4
Foundation/Beginning with Digital
Fabrication: 2012

The labFabMVD, is located in the School of
Architecture and has computer equipment
for scanning and digital manufacturing

In the lab, research and development
activities are performed by teachers from
Deplinfo. Scanning and cutting services are
provided by CEDA.

Deplnfo, in behalf labFabMVD, performs
the initial implementation of the
necessary equipment for these purposes.



15 TALLER DE CONCURSOS

[Workshop of Competitions]

With the support of LAB CNC.FAU/UCHILE

Facultad de Arquitectura y Urbanismo,
Universidad de Chile

[Faculty of Architecture and Urbanism,
University of Chile]

Santiago, Chile
www.albertofernandez.cl/UCH-studio.pdf
Coordinator: Alberto Fernandez Gonzalez
Current Staff: 3

Foundation/Beginning with Digital
Fabrication: 2013

Workshop of Competitions arises from
the need to test experimentation and
speculation of analog-digital architecture
in the real world from the inclusion of
competitions in the subjects that students
are developing.

From problematization of each
competition, students will propose
different ways of approaching problems,
using a methodology of project research,
intrinsically linked to the dispersive
thinking of architecture.

The student’s learning path is designed
from an incremental strategy, where

the student will be trained in the first
sessions with contemporary design tools
focused on managing both analog and
3d modeling software (Rhino-3DMax)
allowing the exploration of fluid formal
possibilities during the following stages.

During the design process, students
experiment freely with real models

of phenomena associated with the
challenge posed by the initial process

of problematization. They feed back

the design process by translating these
phenomena on algorithms, tools and
digital modifiers wich enhance the result
into new limits.

Projects are manufactured with the use
of laser cutters, routers and 3D printings
as part of the comprehensive process of
formation of the student, which means
these tools not only as an end of the
presentation of the project, otherwise
than as part of the way to build design
knowledge.

16 ALEPH ZERO

Curitiba, Brazil
www.alephzero.arq.br

Coordinators: Gustavo Utrabo; Pedro
Duschenes

Staff: 7

Foundation/Beginning with Digital
Fabrication: 2009/2010

Aleph Zero is both an architecture and
design office and an experimental lab,
where Philosophy, Art, Literature, and
Architecture itself, take part in a constant
pursuit for distinct elements that intensify
the critical reflection based on the
understanding of reality, the capability to
generate alternatives, and the pertinence
of a certain desire to a specific place/
time/culture.There is no conformation a
priori, instead, there is perversion. The
design is understood as a process where
dissonant forces are nourished and forced
to collide, settling down new oblique
ways which, therefore, are attacked and
questioned, becoming after each cycle
more consistent, until the moment when
they begin to converge towards a common
direction, consonant with the initially (re)
imagined concept-desire.

In the studio (derived from the previous
Atelier UM+D), projects are sometimes
hired or commissioned by others,
sometimes initiated by members of the
multidisciplinary team and sometimes
grow from collaboration with industries or
with educational institutions, deriving in
workshops and other academic events.

Aleph Zero was initially founded by
Architects Gustavo Utrabo and Pedro
Duschenes, as partners and head

of design; with the association of
Anthropologist Hugo Loss, and Architect
Ernesto Bueno, as Computational
Designer; and other professionals and
students.
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17 SimmLab — LABORATORIO DE

SIMULACéES E MODELAMENTO EM
ARQUITETURA E URBANISMO
[SimmLab - Laboratory for Simulation and
Modeling in Architecture and Urbanism]

Universidade Federal do Rio Grande do Sul
[Federal University of Rio Grande do Sul]
Porto Alegre, Brazil
www.ufrgs.br/simmlab

Coordinator: Benamy Turkienicz
Current Staff: 22
Foundation/Beginning with Digital
Fabrication: 1994/2010

The SimmLab opened in 1994 with the
scope to develop computational models
for the evaluation of the impact of
architectural projects and urbanization
such as solar radiation, shading, urban
mobility and construction area potential
associated to regulatory plans, just to
name a few.

Throughout the history of the laboratory
topics related to the modeling of
architectural and other design objects
have been investigated. These models
have been both static and active, with
variable geometries linked to attributes
of materials, building components

and spatial relations connected to
environmental and cultural impacts. Other
research activities are concerned with the
optimization of the architectural form with
the support of parametric design tools.
This knowledge is supporting the study

of modular architecture, its structural

and connection elements, and the study
of the performance and behavior of the
materials used in the building envelope.
The Laboratory has developed various
software applications, among these
CityZoom (for the modeling and
simulation of the environmental impact
of urban rules) and the BlindArchitect,

a genetic algorithm used to simulate
potential floor plans solutions for
residential housing. It is of a particular
interest the development of knowledge
related to the Tangible User Interface (TUI)
paradigm.

18 Lamo3D - LABORATORIO DE MODELOS 3D

E FABRICAGAO DIGITAL
[Lamo3D - Laboratory of 3D Models and
Digital Fabrication]

Faculdade de Arquitetura e Urbanismo,
Universidade Federal do Rio de Janeiro
(FAU-UFR)J)

[Architecture and Urbanism School, Federal
University of Rio de Janeiro - FAU-UFRJ]

Rio de Janeiro, Brazil
www.fau.ufrj.br/lamo3d/

Coordinator: Andrés Martin Passaro
Current Staff: 5
Foundation/Beginning with Digital
Fabrication: 2012

The Lab has partnerships with some
researchers, especially from the
postgraduate level, and receives about
1500 undergraduate students per
semester. We started to introduce

some workshops and lectures that were
related to parametric language and
design practice. Our leading works are
Home-Design Reviewed (Casa Revista),

a research about DIY construction and
habitation in Brazil, based under the
Wikihouse; Project ‘Sensitive Shelters’,
which explores the interactions between
architecture and hybrid and natural
mechanisms; and Catastrophe Relief
Housing, that consists of construction
solutions related to digital fabrication
which should fulfill certain requirements
such as mobility, quickness, levity, stability,
adaptability, facility of production,
installation capacity; should be
constructible and reusable (commitments
to find solutions that should remain in
place even after the catastrophe relief
program is established).



19 ESTUDIO GUTO REQUENA

S&o Paulo, Brazil
www.gutorequena.com.br

Coordinators: Guto Requena, Vitor Reais
Current Staff: 3

Foundation/Beginning with Digital
Fabrication: 2010

Estudio Guto Requena reflects about
memory, digital culture and poetic
narratives in all design scales. We shape
memories through the experimental

use of digital technologies. Good design
should tell a good story. Our final aesthetic
results from the process.

We love hybrids, interactivity and
overlaying analogic with numeric. We
enlarge the life cycle based in sustainable
affection. Design must invite us to reflect
about the time and the world we live
in.Design must solve problems. Anyone
can be a designer. Who is the author?
Cyberculture redefined our daily lives
forever.

50) LAGEAR - LABORATORIO GRAFICO

PARA EXPE[\'IMENTACA.'O
ARQUITETONICA

[Graphics Laboratory for Architectural
Experience]

Universidade Federal de Minas Gerais
[Federal University of Minas Gerais]

Belo Horizonte, Brazil
www.arq.ufmg.br/lagear
Coordinators: José dos Santos Cabral
Filho, Ana Paula Baltazar

Current Staff: 19
Foundation/Beginning with Digital
Fabrication: 1993/2012

The Graphics Laboratory for Architectural
Experience (LAGEAR) of UFMG School

of Architecture was the first Brazilian
teaching and research laboratory in the
field of architecture and new technologies
of information and communication to
adopt the Macintosh platform. In 2001,
CAD and multimedia research converged
for investigation of applications in

social contexts and participatory design
processes. In 2003, research was directed
to the creation of low-cost immersive
environments. In 2009 the investigations
in the field of physical computing and
tangible interfaces were deepened.From
2012 digital manufacturing were used
not as a production tool of informal,
irregular and complex geometries as has
happened in developed countries, but as
an opportunity to respond to informal,
irregular and complex architectural issues
present in the Brazilian context.

Currently there are three main areas of
research: first, facing low cost interactive
environments and connection of

remote environments associated with
physical computing systems and simple
electronics; second, focused on immersion
environments for stereoscopic design and
visualization of architectural design; third,
focused on parametric design process and
digital fabrication.
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21) NOMADS.USP DesignLab

Instituto de Arquitetura e Urbanismo,
Universidade de Sao Paulo

[Institute of Architecture and Urbanism,
University of Sdo Paulo]

S3o Carlos, Brazil

www.nomads.usp.br

Coordinators: Marcelo Tramontano, Anja
Pratschke

Current Staff: 15

Foundation/Beginning with Digital
Fabrication: 2000/2013

The lab has at its goal to explore, from the
potential of digital processes currently
available and using the theoretical tools
offered by cybernetics, other ways of
dealing with the production of design and
construction elements in collaboration. It
also aims to relate methods, knowledge
and skills necessary for the mastery of
design process skills through experiments
and evaluation on technical training, to
finally propose a framework of guidelines,
encouraging radical changes in thinking
and teaching architectural design.

Based on the existing knowledge of
research in recent years and many
experiments, the Nomads.usp invested in
exploration of the theory of second-order
cybernetics in complex management
processes and design using CAD / CAM
systems as platforms for advanced
projective practices.

From the experiments and research
developed in recent years, two
fundamental questions arise for Nomads.
usp: what is the feasibility of developing
complex systems through feedbacks,
expand the flow of project information?
What is the innovation potential of these
systems in the design practices?

The Design Lab, located within the
Research Group Nomads.usp, appears
as the convergence space that allows
these exchanges, serving as a platform
for the development of projective
processes grounded in Conversation and
Organization.

Nomads.usp has produced readings on
the theme of modern habitat, connecting
with different areas of knowledge, such
as architecture, art, computer science,
demographics, design, cultural studies,
philosophy, history, mechatronics,
production, psychology, social sciences,
urban planning, amongst others since
2000.

53 Fab Lab SP / FAUUSP

Faculdade de Arquitetura e Urbanismo,
Universidade de Sdo Paulo

[School of Architecture and Urbanism,
University of Sdo Paulo]

S3o Paulo, Brazil
http.//fablabsp.org/
Associated with FabLab MIT

Coordinator: Paulo Eduardo Fonseca de
Campos

Current Staff: 12
Foundation/Beginning with Digital
Fabrication: 2011

The FAB LAB SP was opened in 2011

at Laboratory of Modeling and Testing
(LAME) by Faculty of Architecture and
Urbanism at University of Sdo Paulo
(FAUUSP). In August of 2011 a FAUUSP
delegation participated in the FAB7 - The
Seventh International Fab Lab Conference
and Symposium on Digital Fabrication
(Lima, 2011), where FAB LAB SP was
recognized as new laboratory of FAB LAB
- a global network led by the “Center for
Bits and Atoms” of MIT Massachusetts
Institute of Technology (USA). In August of
2012 the director, Prof. Neil Gershenfeld,
visited us. From this meeting the
foundations for the creation of the Brazil
FAB LAB Association, which currently
brings together several laboratories in the
country, were laid.

The FAB LAB SP is itself a didactic space
for experimenting and researching within
the FAUUSP and the USP which is opened
to other schools of USP and even to the
community (Open Days, International
Conferences, Workshops), through the
extension activities promoted in the digital
fabrication laboratory.

In 2011 was also established the

Research Group “Digital Manufacturing
Technologies applied to the production of
Contemporary Design and Architecture”
(DIGI-FAB), <digifab.fau.usp.br>, which
uses the physical facilities of the digital
manufacturing sector (FAB LAB SP) of the
LAME and at the same time contributes to
the training of its technicians and to the
technological diffusion among students
and researchers. Our mission include to
keep a permanent activity of action and
critical reflection in this area, assimilating
digital manufacturing much more as
knowledge than as a product.



23) FAB SOCIAL

Faculdade de Arquitetura e Urbanismo,
Universidade de Sdo Paulo e
Departamento de Informatica e
Telecomunicagbes da Prefeitura de
Guarulhos

[School of Architecture and Urbanism, University
of Sdo Paulo and Telecommunications and
Informatics Department of Guarulhos City Hall]

Associated with FabLab SP, FabLat

Coordinator: Alex Garcia

Current Staff: 1
Foundation/Beginning with Digital
Fabrication: 2013

The Social Fab is an itinerant project of
digital inclusion that runs through the
spaces of Telecidadanias (telecentres)

of CEUs (Unified Education Centers)

of the city of Guarulhos, Sdo Paulo
Estate. In this project are offered free
computer programming workshops held
with the SCRATCH software, drawing
workshops computer with SKETCHCHAIR
and Inkscape software, all open source.
Digital fabrication activities are offered
using a 3D printer, vinyl cutter and a
mini milling machine. The open source
operating system used is GUARUX that
was developed by the technicians of
Digital Inclusion Department of Guarulhos
City Hall.

The design intent is to create digital
fabrication labs using free and open
technologies in Telecidadanias of Unified
Education Centers. These laboratories
would provide infrastructure for students
of municipal schools and the community
to participate in activities aimed at
realization of projects. The participants are
invited to build of an individual expression
of knowledge using digital technologies

of representation and manufacturing.

The workshops address programming
elements, robotics and digital fabrication
in the form of small lectures and practical
activities.

54 FabLab LIMA

Lima, Peru
www.fab.pe | www.fablat.org

Associated with FabLab MIT

Coordinator(s): Victor Freundt, Delia
Barriga, Benito Juarez

Current Staff: 12
Foundation/Beginning with Digital
Fabrication: 2010

Fab Lab Lima is a project that intends to
democratize the access to innovation,
by developing a network of inclusive
technology labs connecting the latest in
digital manufacturing technologies with
Latin America’s potential. It integrates
diverse disciplines, cultures and ages in
the development of new technologies,
processes and products. We work for
technological democratization developing
new models of inclusive laboratories,
innovating processes and products of
different industrial sectors, focusing
particularly in the potential of Latin
America, such as Multiculturalism, Eco-
Diversity and Social Capital.

We developed projects by digital
manufacturing, optimizing mechanical
procedures and provide more time to
artisan/producer to invest in creative
processes directly affecting the value of
the product and improving their quality of
life. We develop new formats connected
to diverse ecosystems, investigating the
wealth of materials, complex shapes,
bio-regenerative processes, solutions to
energy demands, health and education
of local communities. We promote
social entrepreneurship through various
programs and creative proposals facing
social problems of insecurity, access of
housing and lack of public spaces.
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