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FOCUS

The main purpose of the Symposium is a contribution to the debate about the application, in the
disciplines of Architecture and Urbanism, of new formal methods — new methodological advances based
on new developments coming from Mathematics. From the millennial geometry to current shape
grammars, several formal approaches to Architecture and Urbanism were presented, with different points
of view, different fields of application, different grades of abstraction and formalization. The aim was to
look at the potentials and objectives of these formal methods, both those on the horizon as well as those
already accomplished, their successes but also their problems. The intention was to promote the use of
formal methods in the creation of new explicit languages for problem-solving in Architecture. These
problems range from representation, to theory, critique, production, communication, etc., never ceasing
to see Architecture and Urbanism as technological activities and well as artistic ones. The more historically
established areas of application of mathematical sciences, such as traditional geometries or mathematical
developments connected to engineering, were left somewhat outside the focus, without however
forgetting the deep connections these establish with the new formal methods. Many of these have a level
of development that requires the existence of established academic communities, with their own
specialized forums. This meeting, more than an attempt to deepen each specific field, was, above all, about
finding points of convergence. This is not limited to a possibly interesting abstract integration of different
areas of research, but mainly to advance the multiple crossings between several methods, which fertility
has already been proven. A dialogue with semi-formal and even informal methods in current use was also
welcome, as a way to deepen the discussion on aesthetics and ideologies controversies that surround the
possibilities and reach of a formalization of Architecture and Art.

SCIENTIFIC FIELDS

The focus of the meeting was set on scientific fields which areas of application use methodologies that
stem from the mathematical sciences, especially those that have witnessed recent developments

ONTOLOGY IN ARCHITECTURE

The development of ontologies applicable to Architecture and Urbanism emerged from the necessity of
finding common linguistic bases for the multiplicity of languages used by the numerous agents in the
constructed environment. This is all the more necessary nowadays, as artificial agents are more and more
present. These ontologies have been used as a nuclear language in knowledge-bases of constructed
environments, as well as logical assistants to design, participatory GIS, automatic acquisition of urban
knowledge, and interoperability between several data processing artificial agents (CAD’s, GIS, etc.). Several
digital tools, such as OWL, Protégé or KLOne, with their origin in information technologies, are being used
to create ontologies on the architectural domain.



BIM | VDC

BIM (Building Information Modelling) is an activity rather an object, is a human activity that involves logical
thinking, digital entities and a large sort of specific software, with a strong impact in building design and
construction activity. The transition to BIM, however, is not a natural progression from CAD (Computer
Aided Design), because it involves a paradigm shift from “drawing” to “modelling”; a virtual model
consisting of relationships between entities, organized into an object—based inheritance hierarchy.
Technological and market trends are good predictors of the short—term future in this field, and it is
opportune to analyze and discuss how BIM will be developed in different, yet correlated, aspects like VDC
(Virtual Design to Construction) and the developments in peripheral hardware linked to building,
prefabrication, assemblies, functions of construction management connected to ERP (Enterprise Resource
Planning), ontological and semantic searching and compatibility of BEMs (Building Entity Models) to
multiple platforms, IPD (Integrated Project Delivery), automated checking for code conformity and
constructability to support Lean Construction, improved import and export capabilities using protocols like
IFC (Industry Foundation Classes) and parametric 3D technical catalogues from manufacture industry, the
setting up and development of National Building Standards in connection with Green Building, LEED
(Leadership in Energy and Environmental Design) or Breeam (Building Research Establishment
Environmental Assessment Methodology) and expanding the scope and discipline-specific BIM tools or
even “light” BIM for specific building types like low cost residential houses, or small area building facilities.

CAM

Advances in computation and its use to control production machines are being applied also to
Architecture, allowing the automatic manufacture of complex geometries, hardly reachable in ancient
techniques and at a fraction of the cost. CAM (Computer Aided Manufacturing) and CNC (Computer
Numerically Controlled) machines are enabling greater personalization, flexibility and innovation in
architectural design and creative processes, providing society with new products and services.

CELLULAR AUTOMATA

‘Cellular automata’ is a term used to refer to a set of generative grammars, where multiple agents exist
with identical or differentiated rules that act concurrently in the built space. The concept of cellular
automata structures itself in dynamic mathematical models, with the goal of configuring processes capable
of promoting self-replication. Originally it explored a set of quadrangular elements on a grid where,
following a set of rules of proximity relative to each cell (cellular automaton) along the grid, growth
processes were simulated, based on the logic of complex systems. Cellular automata established itself as a
process that started with small elements following simple rules (bottom-up approaches). Research has
been revealing a great potential in the fields of Architecture and Urbanism, as it allowed the possibility of
creating dynamic patterns, through reciprocal interaction and conditions of neighbourhood between cells.
They constitute patterns from which architectural and urban formal hypotheses may appear, following
mathematical approaches free from traditional deterministic constraints. Usually they are implemented in
digital tools for generic algebraic calculations or in parametric CAD applications.



GIS

Since their emergence, in the 1960’s of the 20" century, GIS (Geographic Information Systems) — as
territorial analysis and planning digital tools — are evolving to adapt to the new and diffuse means in which
territory is appropriated by the information based society. Together with the traditional interlacement of
diverse layers of territorial information, the contemporary information practices of geo-spatialization
almost allow their complete mapping on-line, dramatically reducing the gap between production and data
visualization. Furthermore, the recent 3D presentations enable a friendly visualization of complex data,
approaching the common citizen to urban participatory processes. The GIS experimentation field is
nowadays exploring crossings with other tools of spatial analysis, such as Space Syntax. Other new
emergent tools, as processing, will be able to connect to GIS in a near future.

PARAMETRIC PROCESSES

Research on parametric processes has been tackling the evolution of different methods and technological
processes, which lies in the possibility of quick visualization, construction, and modification of concepts
associated with design. These systems establish a complementary relationship with generative design,
where different parameters from several different components are intrinsically connected through an
algorithm — in which the variables are then verified so as to be adjusted to the needs of specific results.
From the initial analysis to the execution and production of final components, through the (no less
important) phase of form-finding, parametric processes enable singular approaches to the set of
conditions of each context. These conditions are formally framed via top-down strategies, or, conversely,
using informal combinations of less structuring components as a way to promote results generated
through bottom-up approaches.

PROCESSING

Processing is a creative programming platform (IDE/Integrated Development Environment) supported by
the Java language, which assumes the purpose of combining the different programming (and increasingly
diverse) areas of digital arts, through structuring of visual media applications and interactive. Having had
originally educational purpose — as a tool focused on teaching the graphical component that language,
open source condition — quickly encouraged the participation of growing communities, increasing its
development in areas such as performing arts, kinetic arts, data visualization interactive real-time
experimental architecture, among other fields of artistic creation and applied research. Particularly in the
architectural perspective, there is the in-depth research to the generative level design and implementation
of limitations associated with "traditional" methods — where processing approaches demonstrates its
greatest potential, allowing the user (architect-developer) to define specific dynamic applications that
allow putting into practice the processing conditions and complex rules in creating certain architectural
objects.



SHAPE GRAMMARS

Shape grammars are technologies belonging to the broader field of generative grammars, dedicated to the
production of geometric shapes. A shape grammar includes a generative algebra applied to a set of
production rules. These grammars have been used in diverse areas, from technologies to the visual arts, as
identifying styles of composition or as a means to refine structural elements. In Architecture and Urbanism
this tool is used in history, theory, and critique (with examples like the definition of a grammar of Palladio's
villas, or the formalization of Alberti’s production rules), as well as on automated design, based on rules
defined by the architect, or according to rules or patterns identified from case studies or established
practices.

SPACE SYNTAX

Space Syntax consists of a set of theories and methodologies used for the study and treatment of building
and urban space. Spaces can be geometrically defined through more or less abstract concepts: either
geographic, (volumes, surfaces, axial lines, nodes), or topological (graphs and connections). These spatial
elements establish simple relationships between themselves, like visibility or connectivity. It is possible to
build a whole set of concepts based on this basic proprieties, which are usually quantifiable, like
integration, depth or controllability. These quantities represent architectural and urban realities, at a
physical level (such as accessibility, connectivity), at the level of cognitive psychology (intelligibility,
entropy) and of sociology (privacy, control, segregation). The Space Syntax have been extensively used on
multiple fields of architectural analysis, especially at an urban scale, such as traffic studies, distribution of
facilities or the prediction of geo-localized demand.
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The revision of the Master Plan of the University of Aveiro:
a heterogeneous planning management

Sérgio MENDES

LIA, Escola Superior Artistica do Porto

ABSTRACT

This paper is concerned with the physical construction of the University of Aveiro Santiago Campus, based
on the direct relation of the construction of its facilities to the master plan conceived in the Centre of
Studies of the University of Oporto Faculty of Architecture by a team coordinated by Nuno Portas (CEFA:
The Revision of the Master plan of the University of Aveiro, 1987/89). Since this is a plan with particular
characteristics - it contains only two drawings and a part of the building management was carried out
without the use of formalized sketches — it interested us to take notice of the planning management
process used in the campus construction. Methodologically we analysed the construction of the facilities in
chronological order, always framing the relationship between plan and architecture projects. We intend to
show that the planning management developed by this team consisted of a heterogeneous and diverse
process, having been adopted formal, semi-formal or totally informal tools, depending on the greater or
lesser need for regulation of each situation, elected according to the objectives to be attained in every
moment and taking advantage of the opportunities as they have arisen. The procedure undertaken at the
University of Aveiro is an important example of what is the application of a variable regulation in urban
planning, and was one of, if not "the" experience, which contributed to the formulation, by Nuno Portas, of
the theory on which he bases his current definition of Urban Project.
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From scribbling to risking

Telmo CASTRO
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ABSTRACT

In the novel A Caverna, Saramago metaphorically describes the syntax of the act of drawing: "the creators
have like little brains in their fingertips." This subtle testimony reminds us of the importance of the haptic.
It is also explained because drawing is, as a methodological or procedural tool of design, the recognizable
holder of ideas, the referential repository of the signifying resources of intuition and perception. The
meaning of these drawings emerges inevitably in construction, linearly translated into two- or three-
dimensional synopses, through calligraphies that sustain and shape in the mind truths and lies about the
act of drawing. For this reason, the importance of this instrumental/methodological drawing, its aesthetic
manifestation, makes it the fundamental, complex clarification that evidences the integral dynamics of
drawing as ‘cosa mentale’. This is the basis of understanding, conveying the attractive dimensions of
environment, of gesture, of perpetual questioning, of useful detail, of the contour of the spatial solution in
its purposeful relationship with construction. This integrated, dimensional broadness, where "(...) each
drawing becomes in itself a new element in the reality one must perceive and problematize "t produces
change in both design and drawing, in sequential repercussion; the before, the now and the then, are
interposed through overlapping or comparisons resulting from the evolution of imagination. The drawn
record as clarifying language: idea, form, object, are dedicated and materialize in transformative elements
of mental imagery, in correspondence with the invention of that which is obvious, with the clarification of
the drawn object and its uncomfortable significance. Thus, drawing responds by approximation, "through
which it is able to be a vessel for the acquisition and accumulation of numberless knowledge and
circumstances of a time, images that there remain until present together, all particles likely to come
together to form a new compound"’. This is the evocation of drawing as exploratory design, as an
articulated postponement of thought that Alberto Carneiro somehow summarizes: "(...) the subject draws
the world and itself in the complexity of the succession of moments of its feeling and thinking."3 Its
singularity and consistency come close to the literary process and, in the construction of knowledge, are
resilience personified by "the thing that scribbles".

! Alcoforado, D. (2006). Abel Salazar: O Desenhador Miiltiplo. p.29.

? Elliot, T. S. (1920). A tradicdo e o talento individual. In Monteiro-Grillo, J. (ed.) (1997). Ensaios de Doutrina Critica. Lisboa:
Guimaraes Editores, p.21-32.

* Carneiro, A. (1995). Campo Sujeito e Representagéio no Ensino e na Prdtica do Desenho/Projecto, 12 Edicdo. Porto: FAUP.

26



pr03.

Relative positioning

Mike MCKAY

University of Kentucky, College of Design

ABSTRACT

How we see and understand the world is directly affected by our position in it. Constellations are simply
the result of cognitive alignments related to our location in the universe. The horizon or a sunset is simply a
visual construct based on proximity and time. It is possible to harness the power of position through
anamorphic projection and perspectival techniques in determining a space where one can engage in a new
architectural experience. Architectural illusion and perspectival deceptions have been investigated since
antiquity in order to alter the perception of a given space. From the Early Renaissance these techniques
have been used primarily in an illusionary or optical manner and have never been directed at the creation
of physical space. Specifically, anamorphic projection techniques in architecture offer the potential to
create dynamic spatial experiences that are three-dimensional and go beyond simple projections; more
than images/shapes simply painted onto an architectural surface. By using this process to make space, a
reading of space emerges that is both real and perceived. The forms exist in three dimensions (real,
physical) but are perceived via procession and emergent perceptions. Much like the diagonal movement
through Villa Savoye or the emergent space created by Matta-Clark’s cut, views and alignments seek to
add value, a new ‘something’...a new reading of the space, a perceptual shift. The apparent flattening of
space through material qualities and the formal techniques of RELATIVE POSITIONING make it possible for
a duality of visual perception to occur. These tensions of object-qualities elicit a spatial ambiguity that puts
pressure on the ‘real’ and opens up a world of wonder and excitement. We become participants in this
new environment. Here it is OK to question where illusion is physical and ambiguity is desired.
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Ontologies:
technologies for domain modelling, knowledge re-purposing and
knowledge sharing

Crisitina RIBEIRO
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ABSTRACT

The digital representation of data, while introducing complexity in human interaction, has also created the
context for powerful machine-processable representations. Complexity stems from the need for machine
mediation and also from the increasing complexity of data models and data formats. Such diverse
information repositories as organizational databases, data streams collected from nature and product
catalogues, all depend on models of data that are, in most current information systems, only available to
the applications manipulating them. This opacity of data models hinders the development of new
applications based on the same domain models or base data. The goal of ontologies, as part of the so-
called Semantic Web technologies, is to represent not just the data on which applications are based, but
the meaning of the existing relationships and their inherent constraints. This is commonly designated as
domain knowledge, and ontologies aim to make it explicit and shareable between people and machines,
rather than being closed in people’s expertise or in the closed formats of some domain-specific
representation. The information captured in ontologies can then be manipulated and re-purposed. It is
intended to last longer, and be used even when the applications currently manipulating it are no longer
available. Generic information can be accumulated and serve as the basis for more and more sophisticated
information systems. Domain-specific knowledge can be captured in ontologies, which are refined as new
concepts and more data are added. Concepts from ontology for plants, for instance, can be used in an
ontology for food, which has concepts in common with a diet and disease ontology. Information collected
according to such ontologies can be easily reused and power applications that would be impractical if they
had to amass all the basic and specific information they actually require.
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Menarch, ontologies in Architecture:
a study on Architecture social function
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ABSTRACT

Since the beginning, architecture as been described as a technical art, that connects and studies the
merger between men and its environment. Every architect will say that their work affects, both directly
and indirectly, subjects surrounding it, not only in an aesthetic way, but also as a presence in the everyday
life flow of society. As technology evolves, so does the responsibility of architecture to deepen its concern
about social functionality. Quoting Louis Sullivan, “form ever follows function”, as a perfect example of the
responsibilities on architects since they have the power to manipulate users and turn them into
“environmental actors”, we can see that there is today a further meaning, a new link between architecture
and social environment. Today the way subjects connect with society and space is changed every day, as
the transformation of the city is becoming more ephemeral. As we come to learn, the spatial organization
is imperative to maintain and grow a stable society. Everyone needs space, as everyone wants to own and
discuss space. By necessity space is now more accidental than objective as it is constantly rescued,
rehabilitated and appropriated by different users and uses. This is the way that the city as found to
consolidate its forgotten or disremembered universes. To build this stable social order is to give a
phenomenological and accidental aspect to the environment, instead of a deliberate and intentional
action. We know today that the evolution of a social culture evolves alongside the evolution of its own
habitat, giving identity to its own place. This spatial order is none but less, an organized physical space that
connects different activities and users, as it is also a getaway for the creation and conservation of an urban
memory. Creating this outcome might seem fragile and unplanned, however it is no different than the
village plans that can be observed since the beginning of the first societies. Given the opportunity and
arrangements there are functionally adapted spaces being created, ready to be marked by their own
ornamented skin, creating their own identity. Communication, this is the link, the new object, defining the
field of architecture and the social study. In the days of digital architecture there is a lot to do in urban
communication. We now have the ability to use Parametricism with the purpose of studying and
envisioning the energetic patterns and variables within the function of spaces and social communication.
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Consequences of architectural form on social interaction:
function as a basis for housing studies through expanded Space
Syntax

Catarina RUIVO
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ABSTRACT

This paper is an evolution of former research on how human activities, organized by the architectural form
of housing, act on the way individuals and social groups interact with each other. This research aimed to be
a global vision of the evolution of housing during the twentieth century, and the development of what is an
experimental basis of a formal method of analysis of Architecture which, flexible, may be adapted to new
knowledge. The communication will present thirteen case studies of collective housing in Porto, between
1933 and the present day. As it isn’t the understanding of a certain architectural period that is searched,
but the general understanding of the design logics of housing in relation to different historical and social
moments of the twentieth century, the case studies are comprehensive, both at a social and architectural
level, and representative of a determined movement, initiative, or phase. They are spaced throughout the
studied period and chosen from private and public promotion, as to build a representative chronology of
what the architecture of collective housing was throughout the twentieth century. This is done along with
the development of a methodology based on Space Syntax, expanded to integrate the architectural
functions related to dwelling (seen here as existing as much in the apartment, as in the building and
neighbourhood) as an attribute of analysis. The methodology explores the quantification of the relations
between functions: relations of mobility — how direct the accessibility between functions is — visibility —
how much a function sees to and is seen from each one and the globality of the others —and density — how
much larger or smaller a function is than the others in the same social system. From these concepts of
privacy and segregation can be defined, as well as others, essentials to their construction, from which we
can draw conclusions about the case studies. The methodology developed to quantify privacy and
segregation in housing and housing complexes was firstly based solely on two dimensions representations
of space, mainly plans, and completed with resource to new software for 3d analysis, DepthSpace3D.
Deficiencies of two-dimensional analysis are rectified with the present work, especially when it comes to
the analysis of visual relations. These encountered severe limitations when treated with a 2D analysis,
especially in the case of multi-storey buildings, and in the analysis of the integration of interior space with
the outside, and a three dimensional approach allows to explore.
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Beyond the visual field:
advances in thinking about and analysing space

Tasos VAROUDIS

The Bartlett School of Architecture, University College London

ABSTRACT

It's an overview of the advances in visibility graph analysis developed by Tasos Varoudis at UCL in the last
couple of years. It is a proxy for an open discussion about visuo-spatial, tran-spatial and multi-dimensional
thinking about space and how these complex scenarios can be analysed systematically through advance
computation.
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Metropolitan spatial anatomies:
decoding the morphological structure of the city-region

Miguel SERRA
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ABSTRACT

The rise of the city-regional scale has brought with it the recognition of the inadequacy of urban
morphology’s traditional analytical methods to cope with the territorial extent of contemporary
metropolitan phenomena. Indeed, those methods were devised for the study of small, contained and well-
defined urban formations — typically, historical towns which had changed little since pre-industrial times —
and not of entire city-regional urban systems. Despite some brave attempts to apply such methods to
wider territorial scales, this general state of affairs resulted in an increasing perplexity regarding
contemporary metropolitan form, and therefore in a lack of substantive knowledge on its physical and
spatial characteristics. We propose that the analysis of urban spatial networks — a different field of urban
morphological enquiry, of which Space Syntax is the leading manifestation — is capable of providing a way
out of this deadlock. Using Oporto’s Metropolitan Area as TESTBED, we show how urban spatial network
analysis, coupled with unsupervised classification methods, makes possible the study, discovery and
summarization of a metropolitan region’s fundamental morphological structure — its particular ‘anatomy’,
as it were — easily dealing with its entire territorial extent, while providing precise descriptions at all spatial
scales (from the very local to the regional levels). Such anatomy is then summarized as a taxonomic
classification of metropolitan ‘places’ and ‘paths’, derived only from the actual physical properties of the
urban object itself. We conclude by arguing that this new type of morphological description may constitute
the basis of a novel, form-led approach for metropolitan spatial planning.
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ABSTRACT

Computers are changing the language and the architecture display, they are acting as a database to handle
more information and be able to design quickly and accurately. Any process becomes quantifiable with a
language based on mathematics. Technologies associated with BIM (Building Information Modelling) Pico
(2011), Eastman (1999) represent a breakthrough for improving the working methods and the availability
of several tools for the management of coordinated, cooperative and computable information. BIM makes
the information to be coordinated between multiple users on the same working model, therefore it is
possible: to cooperate in architecture design, to share information and to compute a model, thanks to the
continuity and consistency of information. BIM is based on the ontology: explicit or formal specification of
a shared conceptualization, accepted by the user community. By using a working model, formal methods
to coordinate procedures prior to computational design are generated. As in urban ontologies in the
development of the project Jacques Teller, Catherine Roussey, John R. Lee (2007), this cohesion of
ontologies in the architecture design facilitates the development of the project, data collection and
synthesising of the information. The use of BIM tools (Building Information Modelling), Picé (2011) for the
creation and implementation of the project stands out in the use of computers. BIM, through its
application software, becomes a new way of understanding architecture. It is a common tool of formal
methods to communicate architectural knowledge. Collaboration ontology allows BIM to characterize and
share a working model of managing information as a knowledge process. The search of the relationship
between ontologies creates a language of understanding of the process that it is being developed to
contribute to knowledge. Ontologies are contributing to the development of a common template to create
a shared understanding. This creates a functional system; objects container, class organizer, interface
software and information manager. Ontologies dynamically act as an organizer object of a catalogue of
patterns. They facilitate the use and development of software systems for managing knowledge of a data
model that uses advanced resources for the implementation of a common vocabulary, Gruber (1991).
Currently, modelling ontologies are generated thanks to principles of artificial intelligence (Al), to the
development of formal models of shared understanding to guide knowledge to a particular analysis of a
specific area, Andone (2006).
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ABSTRACT

The aging society in European countries result in an increase of healthcare demand and this is a burden for
many countries in which, the amount of available healthcare professionals is decreasing at the same time.
Smart organization and management of healthcare in combination with the architectural design of hospital
buildings could contribute to getting more work done in a time with a reducing workforce of healthcare
professionals, but this demands an interdisciplinary approach between healthcare sciences, business
information modelling and formal analytical methods in architecture. There are some first indications that
the use of formal methods in architecture for analysing hospital architectural floor plans can enhance
architectural quality as perceived by patients and employees, but the combination with BIM as model for
organisational planning of clinical processes in a building-in-use is missing in research so far. Although BIM
is often used for the building-in-construction, its value for a hospital-in-use is yet to be appreciated.
Therefore, this paper explores different formal methods in Architecture in order to combine meta-data of
the hospital information system on clinical processes with the modelling of patient- and employee logistics
and the architectural analysis of the hospital infrastructure. Aimed result is a blueprint for an integration of
formal methods in architecture in the hospital’s BIM in order to model both clinical processes and the
hospital architecture and measure the impact of the build environment on the clinical outcomes. In future
research this approach will be further developed in cooperation with the St Olav’s Hospital in Trondheim
(Norway). By the end of 2015, this hospital will have 350 000m2 buildings modelled in BIM and will then be
one of the first hospitals in the world having a virtual system for facility management based on openBIM.
The perspective is that these models and analysis techniques can be used to compare clinical processes
from different hospitals and test them in different architectural layout options in order to (re)design
hospital infrastructure and clinical processes in order to increase both the healthcare professionals’
productivity and patients’ perception of healthcare quality.
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A data mining based methodology for the multidimensional study of
public open spaces

Joao V. LOPES

ISTAR, ISCTE-Instituto Universitario de Lisboa

ABSTRACT

Public open spaces can only be apprehended from multiple simultaneous perspectives. Urban morphology
traditional descriptive methods have recognized limitations in relating the polymorphic and polysemantic
nature of these spaces’ attributes, derived from the different standpoints on their formal, historical and
geographic idiosyncrasies. Identities and similarities may be disclosed by multivariate statistical analysis
and data mining techniques by studying the relations between formal and intangible spatial properties in a
multidimensional space. In an ongoing PhD research project we outline a method for the synchronic
analysis and classification of the public open spaces, departing from a corpus of 126 Portuguese urban
squares, whose analysis is intended to interactively (re)define it. Part of the work done so far is presented:
(i) firming the concepts, criteria and attributes to extract; (ii) adaptation and/or creation of new analytical
methods and tools; and (iii) research on multivariate analysis, data mining and data visualization
techniques.
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ABSTRACT

The aim of Digital Tiles is to make use of new design technology and digital fabrication to innovate relief
tile industry. Nowadays, the relief tile production is based on old fashion methods. On one hand the
manual craftsman process, on the other, the industrial mold and press process. We find these both limited
and slow. They do not bind creativity and production at ease. From the beginning, the tile industry follows
a strict process of four steps: prototype, mold, piece and finishing. Letting go of the old methods, Digital
Tiles uses only digital methods and tools to create new pieces, specifically, computer numerical control
(CNC) mill and CAD/CAM software. In other words, we skip from prototype to the finished piece. This
redefinition allows us to renew the image and improve creation of relief tiles. Removing mold stages from
the process, going from digital prototype to piece with an automatic and self-sufficient mechanic and
digital process gets us a truer, quicker, limitless design. Digital Tiles is an ongoing research on the
advancements of new digitals methods alongside with architecture’s tectonic. This study shows us that
architecture and industry can evolve together when linking tendencies and style with new ways of doing.
This paper describes the research done throughout the Advanced Studies Course in Digital Architecture
(CEAAD) 2014/2105, a joint initiative between ISCTE-IUL and FAUP.
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ABSTRACT

The paper is a critic essay about social housing currently produced in Brazil, specifically the one produced
by Grupo SP. Part of a 25 offices list that AU-Architecture magazine considered the new generation of
architects in the country; Grupo SP is the only with significant number of social interest projects. The paper
aims to identify patterns used in the design of social housing through the study of two projects developed
to competitions: “House in Luanda: Patio and Pavilion” (2010) and “Green Housing in Brasilia: the situation
of Vila Planalto” (2011). Therefore, all the projects go through a process of two and three-dimensional
redraw in AutoCAD and Sketchup. Redrawing allows the recognition of generic shapes, and identification
of pattern generators of form: geometries and proportions, plani-altimetric grids and structural
modulations. It’s concluded that the two works analysed start from the same base-cell, which shows to be
current in the Grupo SP developed work. Yet the arrange of base-cell is conditioned by the edictal of
competitions, results in distinct compositions and relations between public and private — Patio house
(Luanda) sets up a semi-private expansion space for the house. While neighbourhood house (Brasilia)
breaks the boundary between public and private.
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ABSTRACT

The presentation explores the results of the Workshop on Town Planning developed within the MSc in
Architecture and Town Planning at Escola Superior Gallaecia (ESG). This Workshop was an opportunity to
apply the methodology ‘Trac(k)ing’: tracing by tracking — a kinetic approach to two small cities in the
border line between Portugal and Spain, in the North of Peninsula Ibérica. The mentioned methodology
was initially tested on a very different city, the capital of Mozambique — Maputo — during the development
of the post doctoral research coordinated by Viana (2015)*. To test the ‘Trac(k)ing’ methodology in Vila
Nova de Cerveira and Goian was a challenge due to the scale of this two villages from Alto Minho and
Galicia. The back ground of the exercise was the possibility to think about a new pedestrian bridge
between Vila Nova de Cerveira and Goian. This is a project that is under discussion by both municipalities
(Vila Nova de Cerveira and O Porifio), where the main purpose is to increase the flow of people (residents
and visitors) to both villages, especially to the river banks. Both Vila Nova de Cerveira and Goian has an
urban park related with the Minho river, but the one on Vila Nova de Cerveira has much more people using
it than the one on Goian. Within this framework, the Workshop main goal was to understand where to set
the localization of the new pedestrian bridge. Field-work was developed using a collaborative mapping
conduct by Isabel Carvalho (based on her PhD research on Locative Media-Art) and including not only the
participants of the Workshop (30 students and professionals) but also local residents. A digital cartography
of appropriations, place perceptions and social dynamics and individual memories was juxtaposed to the
“official” physical cartography of the site (using smart phones to track peoples” movements in Vila Nova de
Cerveira and Goian). After it, the information obtained during this process was confronted with a Space
Syntax analysis of the spatial system, verifying its configuration and measuring integration, connectivity,
choice, synergy, etc. At the end of the Workshop, another digital tool was experimented: a graphic user
interface for social behaviour simulation — under development by Tiago Gomes on his Master Dissertation
at ESG. The Workshop recommendations about the localization of the new bridge are being taking into
consideration by the local municipalities and CIESG is now starting to assist the project that will be prepare
to apply for funding the construction of the bridge.

* Viana, D. (2015). (Auto)Organizacdo e Forma Urbana: Combinando Diferentes Abordagens Morfoldgicas na Andlise de Maputo.
Relatério de Pés-Doutoramento. Porto: FEUP.
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ABSTRACT

How can we build housing for 7 billion people?

Based on the fact that the way architects are building today gives only answer to 1% of the population
needs, some architects and offices are investigating and developing prototype projects in order to answer
this question. The social questions and the technological innovations of each time have always influenced
and implemented new methods in the architectural construction systems: (1) the machines and the new
materials of the Industrial Revolution (2) the World Wars of the 20" century with the consequent
standardization and prefabrication systems; and (3) the Information and communications technology (ICT)
and digital fabrication of the 21" century. Digital fabrication appeared as an answer to the new
architectural challenges at the end of the 20" century. New digital tools as well as new software enabled a
huge progress in the construction of audacious projects and more complex constructing systems in large
scale. However, with the global economic crisis of the last years and the shrink of the construction sector in
Europe and USA new possibilities were opened for the use of these new tools in order to answer the
present social questions specifically in housing. In 21% century, the digital fabrication associated to an
information-based-society introduced new process of thinking and building using fewer resources in a
sustainable way. Thus, the use of new digital tools allows architects to develop new architectural
construction systems with more sustainable materials and easy assembling systems. This can be
demonstrated by three important projects: (1) MOMA — Home Delivery: Fabricating the Modern Dwelling
(2008); (2) WikiHouse, Alastair Parvin and Nick lerodiaconon (2013); and (3) 3D Print House Canal, DUS
Architects (2014). The objective of this work is to demonstrate the direct relation between the tools used
in each time and the social answer that architecture can give to provide housing for a large amount of
population.
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Cork Re-Wall

Filipe BRANDAO

ISCTE-Instinto Universitario de Lisboa & Faculdade de Arquitetura da Universidade do Porto

ABSTRACT

Developments in computational design methods and their integration with digital fabrication processes are
ushering a customized fabrication paradigm. This paradigm is particularly suited to renovation of old
buildings built with traditional construction techniques, a diversified corpus in which interventions are
surgical and unique, and where partition walls play the central role. Insulation Cork Board, OSB and
plywood, natural and renewable materials, can have an important role in a material system that responds
to this context. Cork re-Wall is a parametrically modelled construction system and a file-to-factory digital
process with the aim to generate high quality custom solutions that respond to diverse renovation design
challenges. Cork Re-Wall parametric wall is composed of a wood frame structure cut out of OSB panels and
customizable composite panels of ICB and plywood. The parametric model was developed with two
purposes in mind: to simulate the system behaviour and optimize it, as well as to provide an interface for
design customization and digital fabrication by an end user be it a client or an architect. This paper
describes the research done throughout the Advanced Studies Course in Digital Architecture (CEAAD)
2014/2105, a joint initiative between ISCTE-IUL and FAUP.
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DepthSpace3D:
a new digital tool for 3D Space Syntax analysis

Franklim MORAIS

LIA, Escola Superior Artistica do Porto

ABSTRACT

Space Syntax is a proven methodology in architectural and urban studies (A&US) that, as a very high
‘numerical calculus’ consuming app, can scarcely be of any use without the availability of IT tools.
Nevertheless, the current available apps present limitations that prevent SS users to obtain deeper results
in their case studies. A main restriction derives from the fact that almost all current apps make only 2D
analysis. And when 3D is present, it is limited to axial maps altimetry. Although 2D is fairly sufficient in
many cases, other situations demand 3D. Although generalized 3D analysis is be the main feature of
originality of the project, other features will be present, like an included editor for a generative grammar
that can expand the Space Syntax lexicon to be used. Even if the intention is not to discuss Space Syntax
paradigms, some fundamental concepts need revision in 3D, such as viewed / viewing spaces and interior /
exterior space, so contributing to a better formalization of Space Syntax. After innovation, enablement will
be the second strong word of the project. It will provide a large community with an improved tool, whose
use can generate a not negligible impact in Space Syntax studies. The academic and non-commercial
community will be prayed to download the DepthSpace3D app and use it at will.
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Semantic structure of formal domains and methods for the
development of generic grammars

José Nuno BEIRAO

CIAUD, Faculdade de Arquitetura da Universidade de Lisboa

ABSTRACT

Why and when do we need a generic grammar? A generic grammar is a compound form of design patterns
encoded in the form of shape grammars each encoding recurrent design instructions within a particular
design domain. A design is a particular instance of a specific grammar which is itself a specific arrangement
of design patterns available in the generic grammar. A generic grammar is used to support the generation
of solutions both as an exploratory tool and as a decision support tool within a design domain. This paper
specifies the instructions for the development of generic grammars in a particular design domain and the
instructions to develop the semantic structure of formal domains. The example of the urban design
domain is given.
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From patterns to parameters

Guillermo VARELA

Escola Superior Gallaecia

ABSTRACT

Parametric design allows architects to define an object by the specification of the interaction of
environmental forces depending of the needs of the space. Usually, computational design is used to
control complex data such as insolation, winds, temperature or noise and use them to make a responsive
architecture form; but in this investigation, computational methods and parameterization are used to find
a relation between human feeling and topological space based on Christopher Alexander’s spatial patterns.
Each pattern describes a problem that occurs repeatedly in our environment, and the solution to that
problem is also described in a way that it can be used a million times over, without ever doing it the same
way twice. When Christopher Alexander begin to describe them in the 1970s, he used them theoretical but
now, we can see that the patterns are so well defined that them can be described and used as parameters.
To define parametrically, not an architectural form, but the topological relation between space and
environment that solves human problems (patterns) is the target of that investigation. In that way, it could
be used to start an architectural project knowing the fixed conditions to design a building in harmony with
users instead of begin it thinking about form. It is interesting to see how parametric architecture is not just
about bubble forms or bio morphs, but it is more about science and data control, and how spatial patterns
are useful, correctable and replicable entities which avoid make architecture predictable, pre-programmed
or repetitive, but that allows architects to have more control and knowledge about their projects. Finally,
what we see is that computational methods in architecture allow increase complexity. The more complex
the design is achieved, the closer we are to obtain a more optimized -and less left to chance- digital
morphogenesis.

43



pr20.

A compositional schema for the automated generation of best
connected rectangular floor plans

Krishnendra SHEKHAWAT

CIAUD, Faculdade de Arquitetura da Universidade de Lisboa

José P. DUARTE

CIAUD, Faculdade de Arquitetura da Universidade de Lisboa

ABSTRACT

The work described in this paper is part of a larger research aimed at developing design aids for architects
to be incorporated in intelligent CAD systems. Current work is concerned with the generation of
rectangular layouts. Here, we are looking for those rectangular floor plans only which are best connected,
i.e., their adjacency graph must have maximum number of edges that is equal to 3n — 7 where n is the
number of rooms. Generating best connected floor plans is important because, most likely, the adjacency
graph of a floor plan solution to a given architectural problem is a sub-graph of the graphs of the best
connected ones. As such, in this paper, we propose an algorithm, which automatically generates best
connected rectangular floor plans with extra spaces. The extra spaces can be seen as corridors, terraces,
garden, parking space etc. Also, we propose some optimization techniques to reduce the size of extra
spaces present inside the best connected floor plans.
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An integrated approach to urban form

Vitor OLIVEIRA

CITTA, Faculdade de Engenharia da Universidade do Porto

ABSTRACT

The diversity and complexity of the physical form of cities is reflected in the variety of morphological
approaches to cope with it. Researchers and practitioners dealing with specific urban form problems are
often faced with the need to select between different approaches without much knowledge of their main
strengths and weaknesses. Four different morphological approaches are compared: Space Syntax, historic-
geographical, process typological and spatial analytical. In particular, the use of four fundamental concepts
proposed in these approaches is explored: spatial configuration, morphological region, typological process,
and cell. The four concepts are applied in a traditional gateway area of the city of Porto, the Rua de Costa
Cabral. The area contains considerable morphological variety, including continuous building frontages,
broken frontages of single-family housing, and areas of isolated buildings. The main points of contact
between the different concepts and approaches are identified and a general methodological procedure is
outlined. The main purpose is to understand how to combine and co-ordinate these four concepts in an
integrated approach so as to improve our capacity to describe, explain and prescribe the physical form of
cities.
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Industrial heartbeat of O Porino

David Patifio ALVAREZ

Escola Superior Gallaecia

ABSTRACT

The presentation is about an ongoing research that is being developed at ESG within the framework of the
final Master Dissertation. It focuses on the roots of the city of O Porifio, its configuration, spatial structure
and, mainly, the role of the industrial core into the transformation of the urban tissue. Using space syntax
analysis it will be compared different phases of development attached to specific periods that had more
impact on the consolidation of the spatial system. Taking into account different plans that were set to
guide the urbanization of the city, the goal of the research is to frame a hierarchy of networks that will be
able to accomplish better levels of overall integration, segregation, connectivity, accessibility and
interdependent dynamics between the different parts that compose O Porifio. Seeking for the relational
interconnections between space and social fluxes, the expected results of the research will set a
quantitative overlook of the urban activities that are predominant there. After it, a correlation between
this and a qualitative perception of the city will increase the knowledge about O Porifio works, not only at a
local level, but also at a regional scale. Using axial maps and segment maps comparative analysis, one can
establish the relations between the several morphological elements that assemble O Porrifio urban form.
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A gathered methodology:
towards enhancing adaptable learning spaces

Carolina COELHO

CES, Departamento de Arquitetura da Universidade de Coimbra

ABSTRACT

The contemporary learning experience contemplates formal and informal activities occurring in formal and
informal spaces in the school. Activities such as individual discovery, group work, formal classes, group
presentations, evaluation moments and general conferences, besides socialization and peer interaction
(both in scheduled events during classes, as well as in spontaneous meetings decentralised from the
classroom), all represent moments of a thorough learning experience. Thus, each of these activities implies
specific spatial features, which will have to be accounted for in the existing and future educational
buildings. In fact, today’s schools bear mixed curricular options that add further complexity to the design.
Accordingly, adaptable learning spaces accommodate a more extensive range of activities and users, which
are able to cope with curricular, technological and social changes in a long-run, by lessening the frequency
of future interventions in the built object due to its pre-perceived provision in the design. Hence, by
acknowledging the relevance of adaptability for educational spaces, this paper presents a methodology to
identify adaptability for this particular brief. As suggested, if the learning experience takes place in distinct
spaces, this methodology will also consider a crossing of methods, in order to deliver quantitative and
qualitative results on both spaces’ formal and informal features. A Space Syntax analysis plays a critical
role, as it focuses on spatial morphology and the concepts of integration, depth, connectivity, visibility and
ultimately intelligibility. This will provide conclusions on the implications of spatial placement towards
patterns of natural movement and activity and users’ clusters. Besides, this method can be undertaken on
convex spaces as individual entities, as well as on a topological relation of spaces by axial lines. In fact, the
latter is most significant, as it extends the learning experience towards the whole spatial layout, crossing
formal and informal spaces and assuming the school as a whole spatial system. These conclusions when
associated with qualitative methods such as: walkthroughs, focus groups and observation matrices, depict
individual experience and spontaneous appropriation, adding information on the adaptability potential of
spaces for non-scheduled learning activities. Moreover, when paired with mathematical entropy
calculations for each space, conclusions can be achieved on its quantitative allocation potential, assuming
that higher entropy implies a more adaptable space. Conclusively, this paper will develop a comprehensive
and gathered methodology for enhancing adaptable learning spaces, by converging outputs from proven
yet distinctive methods of spatial assessment into an original and contemporary approach.
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Temporal structure in music and architecture:
a comparative analysis

Daniel MOREIRA

King's College, University of London

Luis RIBEIRO DA SILVA

The Institute for the History and Theory of Architecture,, ETH Zurich

ABSTRACT

"Music unfolds in time. Time unfolds in music”. (Kramer, 1988, p. 1)

Thus starts Jonathan Kramer his groundbreaking book "The Time of Music: New Meanings, New
Temporalities, and New Listening Strategies". Unlike other works on musical time, which deal only with the
(more easily quantifiable) issues of rhythm and metre, this book also discusses the (less tractable) issues of
motion, continuity, progression, pacing, and proportion in music. Drawing from a basic distinction between
linearity and non-linearity, Kramer presents a typology of five musical temporalities — directed linear time,
non-directed linear time, multiply-directed time, moment time, and vertical time — claiming some of them
to be typical of particular musical cultures or historical periods (tonal music, for instance, is the
quintessence of directed linear time). This typology formalizes one of the most fundamental aspects of
music (if not the most fundamental). This paper — co-authored by a composer and an architect — shows
that Kramer’s typology can be applied not only to musical but also to architectural works. This is done by
means of a (brief) comparative analysis of examples of directed, non-directed and moment time in each of
the two arts (by Bach, Webern, and Messiaen, in music; and Le Corbusier and James Stirling, in
architecture). Interesting (and perhaps non-obvious) parallels between music and architecture are thus
revealed.
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Graphic user environment for agent based modelling and simulation

Tiago GOMES

Escola Superior Gallaecia

ABSTRACT

Agent-Based-Modelling (ABM) is at the core of this research within the Master Dissertation at ESG’s MSc in
Architecture and Town Planning, where emergence of complex systems sets its background. This type of
method has been used for decades in several fields to analyse all kinds of complex data from weather
forecasts to pharmaceutical purposes. As technologies and computers progress the ability to regulate
interactively large portions of data increases. The paper will focus on developing new insights and
understanding the process of conceiving emergent architecture using Agent-Based-Modelling (ABM) to
capture the complex network of interactions and connections that create systems and make it possible to
visualize emergent patterns and unexpected changes and events that otherwise would be too intricate to
perceive. The main motivation behind this research is the lack of easy access to tools which can produce
results that an architect can use in on a first approach to the project, creating software capable of
producing these results became the main goal of this dissertation early on. The main potential of this
process is the ability to respond to the many variables in the design of an object, architectural or
otherwise, and the dynamic control of these variables in real time as well as the analysis of the results it
produces. It is essential in this type of research, have the notion that space is not just a static model but a
dynamic one and is constantly changing and since its inception, and, therefore, treats it as such. Graphic
User Interface for Social Behaviour simulations is just that, a sandbox that allows such dynamics and
experimentation to be tested, from its root, to its results. The main objective is to use this graphic tool for
simulating the emergent social behaviours in complex systems like our cities however it can be used as a
platform for speculative form-finding if we use a different approach. In order to analyse certain behaviours
of a specific social space one must create a system capable of planning complex, constraints-based
behaviours for an agent to operate in that environment. Real-time controllers act as regulators to control
complex requirements that describe an infinite number of emergent behaviours.
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Casa da Musica’ (non)place:
between global and local

Antén TEJADA

Escola Superior Gallaecia

ABSTRACT

The notion of "non-places"”, defined by Marc Auge, and the "liquid" diagnosis, established by Zygmut
Bauman, set the start of a this research within the Master Dissertation at ESG’s MSc in Architecture and
Town Planning, that seek to analyze the capacity of a topological space, such as the surrounding of Casa da
Musica (2005), to generate a particular emergent condition, feature from the non-linear phenomena.
Specifically, the construction of urban "places" owes its roots to the cognitive creation by all citizens that
walks and interacts over a space. This makes it a complex phenomenon (non-linear), because it cannot be
defined from the dissection of the cognitive units that constitutes a "place". Within daily pedestrian fluxes
along the area of Boavista (Porto), immediate surroundings of Casa da Musica, the specific study area
represents an exceptionality in terms of urban patterns; reason why the research focuses on this spot of
the city. The work tends to approach this space from the analysis of the current reality, through various
time-lapses, capturing pedestrian fluxes in different months of the year. Afterwards the research seeks to
explore this space over a virtual environment, through Agent-Based (AB) simulations, with the purpose of
register complex networks of interactions and connections that set up the system installed in the area of
study, hence identifying agent-based emergent patterns such as unexpected changes and events, what
could contribute to the cognitive construction of the place of Casa da Musica.

50



pr27.

Inserting new technologies in architectural curricula:
from research to practice, and to teaching

José P. DUARTE

Faculdade de Arquitetura da Universidade de Lisboa

ABSTRACT

The presentation will describe research carried out with the aim of overcoming the paradox created by
mass customization through the use of new technologies. Attempts to solve the problem led to the
development of new design methodologies, which in turn led to the use of computer technologies. The
presentation will describe the initial research carried out to allow the mass customization of housing, then
address other systems developed within professional practice, continue with the presentation of curricular
tools for the teaching of computer-based design methodologies, and finish with a short presentation of a
series of research projects and graduate work that apply and extend such methodologies, including City
Induction, Digital Alberti, and Tecton 3D.
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Digital processes for collaborative answers in Architecture

Alexandra PAIO

ISCTE-Instituto Universitdrio de Lisboa, Vitruvius Fablab IUL, ISTAR-IUL

ABSTRACT

In nowadays architecture is in the process of transformation confronted with technological change.
Around 98% of the planning, calculation, optimization is based on digital data. This is revitalising the
architectural involvement with sources in material practice and technologies. Along with this comes a
more and more direct line between the computational design process and physical implementation. CAD-
CAM techniques and consequently direct programming gives architects total control over construction
process. Additionally, the combination of rapid advances in digital tools with the emergence of social
movements for collaboration can play a crucial role in solving some of the challenges presented to urban
society. Some of the answers are coming from various fields — sociology, architecture, management, etc. —
linking concepts such as participation, inclusion, interaction, collective construction. Social inclusion and
entrepreneurship are found on the close relation between population universities and municipalities, with
a view to explore synergies that can allow richer innovation processes, as well as an application of
solutions at different scales. The answers become progressively by interdisciplinary teams and the use of
new digital technologies for planning, generation, simulation and fabrication. It is in this context that is
proposed a different architectural approach to digital technologies and social development.
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Innovation and tradition:
crafts in digital age

Pedro CAMPOS COSTA

Campos Costa Arquitectos

Katarzyna AUGUSTYNIAK

Campos Costa Arquitectos

ABSTRACT

The presented proposal builds on the idea that engagement between advanced digital manufacturing
methods and traditional, raw material enables creation of wide range of novel solutions, applicable in both
architecture and design. This conviction arouse from our research on cork and cardboard, developed
under CACO brand, where we explore new applications of mentioned materials using digital form finding
and Computer Aided Manufacturing for its fabrication and design. CACO brand and investigation project
builds on the belief that architectural material and formal investigation can contribute to product design
improvement and conversely. The disciplines of architecture and product design, although clearly
separated, came into interaction several times in the history. Probably the strongest moment of an
architect as a multi scale creator are the times of the Bauhaus school, which aimed for architecture
strongly integrated with other disciplines of art, design and industry. Our explorations stay in line with a
modern objective of reuniting creativity and manufacturing. On the contrary to the popular technological
fear, we take an advantage of contemporary digital tools that enable a close-up between architect and
manufacturer, more than any time before. Moreover, just as in a traditional craftsmanship, usage of
robotic fabricating equipment demands great sensibility and knowledge of material. Consequently usage
of advanced fabricating techniques leads to reintegration between architecture, design and manufacturing
craft, rather than to substitution of one of them. Caco pieces have their common origins in original interior
design of low bar in Bairro Alto (Lisbon, 2010), where we first explored an organic, ergonomic piece in a big
scale, created and constructed using CAD CAM tools. They permit high control of the design results, quick,
continues changes introduction and almost immediate preparation of documentation for prototyping and
production. We are using the 3D modeling in Rhino environment for an initial form finding. Further
development and prototyping is performed cooperation with manufacturers that vary depending on the
material. Some of the forms are tested in both cardboard and cork, that results in closely related pieces,
different in the character due to its materiality. Proposed study is a critical analysis of conducted
explorations and its results. Following Cross’s (2001) statement that design is a genuine way of knowledge
production, we take a look back on the preceding investigation focusing on defining our place as multi
scale architects in the context of undoubtedly influential digitalization of design and manufacturing tools.
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New territories of CAM: Machinecraft

Cristina NAN

HafenCity University Hamburg

ABSTRACT

The presentation intends to reflect on the subject of robotic manufacturing and to highlight new
development paths for computer aided manufacturing in the field of architecture. This issue will be
addressed on two discourse levels. While the first level discusses the theoretical-philosophical framework
behind architectural robots, the second investigates resulting methodological implications on an applied
research project. The attempt to redefine the status of the machine in general, and specifically of robots
and self developed robotic systems, seeks to illustrate the robot as an active design agent.
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