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Preface

The book presented here is a compilation of articles collected under the
titleArchitectural Draughtsmanship: EGA (Architectural Graphic Expression) From
Analog to Digital Narratives. It is the result of the International Congress EGA
(Architectual Graphic Expression)16 held in Alcala de Henares in June 2016 with
the subheading: “Teaching and researching in architectural graphic expression.”

This was the 16th edition of the Congress, and it was again centered on the
exchange of knowledge of what is taking place within the arena of architectural
graphic expression inside and outside of our country.

The implementation of a successive curriculum over a short period of time (BA
in Architecture, BA in Fundamentals of Architecture, Master of Architecture and
Ph.D.) has led to the necessity of restructuring all areas of study within this field,
and for that reason, it seemed the right moment to turn our attention to the work of
professors and researchers. As the last Doctor Honoris Causa of the University of
Alcala Kenneth Frampton said in his acceptance speech, we have to reclaim
innovation by starting from tradition, both in terms of architecture and educational
disciplines attached to it.

This book is organized into two major parts:

A/ Research into the field of architectural graphic expression, including related
areas of education, in which innovative experiences have been presented in the new
curricula,

B/ and how to teach research methods that are essential to the work and expe-
riences found in the field of postgraduate studies.

The editors have grouped the articles into four major chapters, according to their
individual subjects:

Innovation Teaching Strategies (Teaching experiences applied in EGA).
Design and Education (General education concepts in EGA).

Design and Architecture (Design issues related to current architectural practice).
History and Cultural Heritage (History of a particular designs and/or the
design’s application within the architectural heritage).
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vi Preface

Blind pairs reviewed all articles as a guarantee of quality in order to obtain the
recognition of the scientific community.

All the works are in English, although they may have originally been written in
one of the languages of the Congress, either Spanish, Italian, or Portuguese, with
the goal of emphasizing their respective international characters.

We believe this compilation of articles could be the trigger to start a new
collection of books about the international relevance of architectural graphic
expression. It is the result of the important contributions taken from the congresses
dedicated to the subject that have been held regularly for over thirty years, with the
participation of a large number of researchers from European and Latin-American
countries.

Alcal4 de Henares, Spain Enrique Castafio Perea
Ernesto Echeverria Valiente
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Towards a New Descriptive Geometry.
A Teaching Innovation Project
to the Architecture

Antonio Alvaro Tordesillas, Noelia Galvan Desvaux
and Marta Alonso Rodriguez

Abstract The last two courses we have introduced in the subject of Descriptive
Geometry at the School of Architecture of Valladolid, several changes by a
Teaching Innovation Project able to solve some of their deficiencies and to update
the subject with three objectives: to involve students in a dynamic way, introduce
materials based on new technologies and bring the program to the actual archi-
tecture and new tools projection instruments. The present text attempts to explain
the methodology and achievement of these goals; and share the experience of two
exercises based on techniques such as gaming and cooperatives Aronson’s puzzle,
which have been widely accepted and have had excellent results in academic and
pedagogical terms.

Keywords Educational innovation - Descriptive geometry - Aronson’s puzzle

1 The Need for Renewal. State of the Question

The continuous changes in the curriculum that we have been suffering in recent
years in studies of Architecture at the School of Valladolid, promoted, to some
extent, by the ghost of a the Bologna Plan which was never implanted as it should,
have meant that the subject Descriptive Geometry has suffered a number of several
transformations. But while the environment was unflattering, we have tried to
convert under the difficulty by proposing an update of the course, away from a
corseted adaptation by credits, hours and semesters.
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The first difficulty was the gradual reduction of hours/credits for the graphic first
year courses, including Descriptive Geometry. This reduction had meant until now
the immediate decline of the subject matter, but never a remodel, reconsideration or
update.

In addition, an annual course has been divided into two half with a significant
difference of credits: three for the first half and six for the latter. Which is a real
challenge when it comes to spinning a continuous development of the subject.
Continuous development not only in a successive and chained syllabus, but also in
a teaching method that precise time of a complete course to develop properly.

A second difficulty was almost endemic feet for over twenty-five years the
course was taught in the same way. The reasons go beyond mere comfort and little
connection by teachers who seem the simplest; although this is not subject matter of
this paper, we can suggest some others. The first and foremost is the high number of
students from groups that exceeded forty. So numerous groups do not allow the
teacher take the time to each of them properly. So numerous groups predispose to
lectures where communication is unidirectional.

Another important reason is the conjunction of two realities that are being
progressively detected in the pupils. On the one hand, comes with a low self-critical
level of secondary education brings. Any result is worth, and rarely questioned
whether it is enough or could have been done better. It complies with being
mediocre. “Being incapable of enthusiasm is a sign of mediocrity” (René
Descartes). Mediocrity around us and beyond our competence matter as teachers,
but that check is firmly entrenched in our society. Though not exclusive of our time.

Furthermore, the heterogeneous degree of knowledge with which they start the
course. You cannot start a course of a few weeks spending two or three to go over
knowledge that would have assumed known.

2 Developing a Teaching Innovation Project. Goals

Aware of these problems, two years ago proposed a Teaching Innovation Project
(TIP) that face them and update the course with three clear objectives: to involve
students in a dynamic way, introducing materials and tools based on new technologies
and redirect the course syllabus, more pragmatic and immediate contact with real
architecture. These objectives are in themselves sufficient to assess the proposal in
terms of educational innovation and measure their validity and suitability.

The three also are so closely related that support each other. An overly complex
subject frightens the student. Student involvement would be unstoppable if they had
tools that will bring them to see and understand that space, if their connection with
the subject, the teacher, the content and the rest of their peers not only be limited to
school hours but could expand with the application of virtual desktops—moodle—
as well as if that abstraction of the geometry came near the built architecture.

It must be noted that this has been possible thanks to the convening that the
University of Valladolid conducted to optimize the teaching practice and the
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incorporation of innovations that improve it. In our case this meant we could reduce
the number of students per group and the Centre acquired a tactile whiteboard
accurate enough to draw on it and projecting three-dimensional models of objects
and spaces that would develop in class.

3 Involve Students

The first objective is to involve the student with the subject, as we have seen, for
what needed to be done revitalize the teaching. This is achieved by driving the
student to participate in the drafting and implementation of team exercises, as well
as the presentation of teaching material. This requires a communication
teacher-student and student-student almost permanent and easy, for what platform
moodle connection was introduced; where to host the syllabus of the course,
exercises, and provide a forum in which keep in touch (Calleja Gonzélez et al.
2009).

One consequence of this new responsibility of the student, in his role as
partner-teacher, is that it allows him to keep up; with the advantages that this
implies in the progression of the course that builds on previous concepts, and what
to say against a final evaluation; this other aspect to revolutionize. Another con-
sequence is the stimulation that this represents for cooperative teamwork, giving
students some skills before not even raised.

4 New Technologies into the Classroom

The second objective involves the introduction of new materials and technologies in
the classroom and on the way to deal with spatial problems of this subject.

Today teaching descriptive geometry is possible from the analysis of figures in
space. Their relationships, positions, proportions, etc. can be seen directly into a
three-dimensional model. Easy to navigate, easy to understand and easy to build. It
makes no sense to continue exclusively with teaching models anchored in the
rigidity of the projection systems, when we can directly see everything in 3D and
build, think three-dimensional geometry.

We have introduced tools able to help us and encourage us in thinking and
development of three-dimensional figures in space, fundamental in our area of
knowledge.! Visualize in real time and in three dimensions, which until now was
forced to draw in two. To work environments with computer aided design allows us

'The software that gives us better results today is SketchUp, because it allows us to model a
volume, surface, etc. directly in 3D, regardless of their characteristics dihedral projections. Also,
without the necessity of a previous course to learn how to handle it, for its fabulous simplicity.
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Fig. 1 GD classroom. The digital and chalk blackboards perfectly complement classroom

to influence important aspects of geometries that are studied. Obviously, without
neglecting adequate representation systems that the novice student can easily forget
against the excessive adoration of the computer as a drawing tool.

Needless to say that the special operations that until now we were hoping to
spatial vision, in procurement process, and its two-dimensional representation, arise
spontaneously in three-dimensional virtual space and the student learns and
apprehends intuitively. Being able to navigate around them the spatial thinking
approaches almost a promenade architecturale (Figs. 1 and 2).

We also have whiteboards that allows the teacher to manipulate the objects with
his hands. Orbiting about a piece with a hand motion, drawing a section with the
fingers, make the students to be introduced fully into the matter. Understanding is
much more immediate and its assimilation rapid and effective.

Having tested and verified results this year, we thought it would be appropriate
to introduce equipment that would build models designed virtually. As the tentative
agreement/contract with specialized companies for construction and sponsorship of
pieces designed in the classroom by the students.

5 New Course Syllabus

The redirection of the subject is not understood if is not accompanied by the above
two objectives. As for the program is concerned, this is materialized in two ideas:
(a) focus on the topics to be studied to pragmatic aspects, and (b) enable students to
develop sufficient skills to a three-dimensional thinking.

The first idea refers to introduce new aspects of the subject with immediate
applications, bringing in a natural way the geometry of the tangible architecture.
Not only to work with real models, real buildings, but incorporating materials and
practices that enable their ability to think in three-dimensional space. This means
saving an initial obstacle, as is the ability to view from any perspective and to
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Fig. 2 Moodle diagram a course of descriptive geometry

imagine the operations on the model are raised in situ; that far from meaning a
relaxation in the learning of the spatial vision is a support that enables to make it
more easily and quickly.

In the second, we are qualified since the moment that we can introduce in the
classroom technologies that allow us to work directly with virtual three-dimensional
models, and not just with their projections on any known projection systems. Work
in space allows us to go faster on some issues: the intersection of figures in space, or
the calculation of shadows, must be redirected at the stunning speed, immediacy
and simplicity of virtual models provided by the computer. Another clear case
arises when refocusing the conical projection system. The short time that we have
cannot be lost in the manual calculation of myriad lines that correspond homolo-
gously with a view, to take an example. The decision making in establishing criteria
in choosing a reference system capable of displaying what each student intends,
with a clear intention, not dictated by the teacher. The speed saved in this particular
case, can go a step further, something that had never been done in our school; and it
is to flip the projection system and use it for rectification of perspectives, this is
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photographs. So we introduce into the program a fundamental issue for an architect
such as photogrammetry.

Within this objective, and in relation to the new orientation of the course syl-
labusit is necessary that definitively eliminate the classic evaluation system by
examination. Procedure that has been seen since the introduction of the Bologna
Process progressively modified, giving less and less importance to this test in favor
of other tutored classroom practices and those made at home, individually or in
groups.

So, we are testing a continuous evaluation where those practices are multiplied
along the course and allow students to gradually and progressively overcome syl-
labus. Obviously the tests were of various types, from the work done in house,
group work in class, oral presentation of the syllabus, the proposed exercises to
their peers. Continued attention to the work and results of each student have to be
sufficient to evaluate it, so even that such evaluation could be constantly encour-
aged towards a continuous improvement. Among the tests that we have developed
in class, two are worth developing, by the way they push students a positive
manner. The first is to expose part of the syllabus rather than the teacher. The
method known as puzzle Aronson (Aronson et al. 1978) is a tool that impacts on
increasing the skills of students in addition to their expertise in a particular topic,
through a dynamic and functional methodology (Martinez and Gémez 2010).

The second is the implementation of a new method described as gamificacion
(Smith 2011). The incorporation of game mechanics, to the learning of descriptive
geometry has allowed us to experience and then to see how the students live a serie
of experiences that enrich their learning, giving it major attraction and motivation.
This is achieved through the attainment of goals, recognized by the community, that
is, both teacher and peers (KAPP 2012).

6 Two Exercises Performed in Class

We want to share the experience of a couple of exercises performed in two con-
secutive courses that have been widely accepted and have had excellent results in
academic and pedagogical terms. We believe this because through these exercises,
the students have been in the situation of thinking directly in space, with a specific
goal, not only to solve abstract problems and/or transfer sequences memorized. It
was to provide a practical dimension to an essential material for the development of
architecture, as we have said, but of great abstraction and complexity for students.

The first exercise was to imagine, draw and build one or two pieces that repeated
and/or linked together would form cardboard furniture. It was necessary start from
any polyhedron modified by any spatial transformation that turned it into so unique
and special one.

The student must behold through game-based learning in teams, a set of five
stages or levels that provide recognition in overcoming some milestones: the
multifaceted design of the prototype, its dihedral description, the digital
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three-dimensional modeling, the prototype development model and its real size
physical construction. The scope of these levels meant one of the strongest moti-
vations for students-players. At the same time, it was possible to draw a leaderboard
where graphically appreciate the evolution and position of each group in the
development of game-exercise. While some levels were achievable in almost
immediately, others needed a dedicated teamwork. The competition between them
was a motivating element by itself; the competitive environment in which we set
concluded with getting higher levels of performance because it has been shown
how a degree of student satisfaction is achieved by comparing one’s own perfor-
mance with that of the others.

The theoretical development prior to the exercise went through the study of the
filling of space by rectangular matrix or non-periodic matrix. Jumping from 2D to
3D allowed us to move in different ways to fill the space that allows the association
of polyhedra as hexahedron, octahedron or dodecahedron truncated. Either by
collecting various polyhedra allowing studying spatial meshes. The student, in his
eagerness to quickly overcome the level and with the highest score possible, sought
and analyzed several previous studies on the topic. Our job as teachers was to guide
their proposals. We were interested in pieces designed by Abeille or Truchet and
Frezier, in generating surprising ‘self-supporting’ surfaces. We look at the proto-
types of Anne Tyng, the marriage Eames, in Pérez Piflero or Buckminster Fuller,
etc. (Fig. 3).

MUEBLES DE CARTON
GEOMETRIA DESCRIPTIVA

4

s~y

Fig. 3 Exhibition of works at the School of Architecture and students working in class, 2014
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Fig. 4 Exhibition of works in the School of Architecture, 2015

Then analyze the way nowadays is used the geometry is used for the realization
of furniture, both for everyday use, as unique design. The combination of recyclable
materials and low cost has meant a boom in this type of design, so it seemed an
ideal way into the commitment to involve students in the field. And we are par-
ticularly interested in that furniture designed by architects, which linked us closer to
reality.

Although the material was imposed in the title of the exercise, the experimen-
tation that about the material has been performed along the story was not only
conceptually alien to the work but enriching in the way of generating the pieces and
how conditioned its geometry.

The last level of the game was also the award because the works that completed
all previous levels were built to actual size. The way of working was different now,
because the groups had to be remodeled by the designer of each of the selected
pieces. In the process we had to rethink and modify some parts of the prototypes to
finally exhibit in a temporary exhibition that was installed at the School of
Architecture of Valladolid® (Fig. 4).

The current course have developed an exercise based on the same methodology,
but through a different geometric operation, the folding, and designing different
objects: a tent or mobile cardboard cover, freestanding and ease of assembly,
disassembly and transport.

The wrinkles or folded structures are broken surfaces formed by sheets having
space charge capacity (Angerer 1964). The aim of the exercise was to make

2 After exposure, it was called the first contest of cardboard furniture for all students in our school,
all courses, sponsored by the Valladolid’s cardboard factory San Cayetano.
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students reflect on the creative capacity that is able to achieve by folding paper, and
possible architectural spaces that can generate.

The development of the exercise has followed the methodology tested last year;
with its same five phases and milestones overcome. The theoretical development,
while sharing much of which is generic in the syllabus of the subject, obviously has
a specific section devoted to the study and analysis of the folding; both as geometric
operation, and investigation of the already existing architectural applications. From
simple cardboard shelters for victims of natural disasters to deck spaces as the
marquee of the racetrack in Madrid or the Labour University of Tarragona; or
conceptual spaces of Zaha Hadid for the Venice Biennale 2012.

7 Conclusions

The overall feeling of the project is very positive. The three stated objectives have
been achieved. We were able to actually see how the students learned the subject
feeling complicit in their teaching. The student-teacher roles, still exist; but have
been diluted to the point that they sometimes directed learning. The subject that
emerges is much stronger, solid, pedagogical, than the one we had been practicing
in recent years. And this is without great modifications in the syllabus, but for how
changes in methodology, changes in instrumentation, etc. have elevated it to a
higher level. And this is corroborated by the results, mainly on the participation of
students and academic results obtained compared with those of previous years. Data
corroborated by the students themselves through two surveys conducted over the
course, where they could criticize in a very positive way, the processes, methods
and course content.

The experience has been very positive, but this has required an outstanding job
in its conception, preparation and implementation throughout the course. This
methodology involves the students but also the teacher. And forces him to be aware
of the students seven days a week for a full year. It forces him to ‘dig’ in his
baggage for ideas and exercises to encourage his students to help them understand
the subject and the reason for their study, and bringing them closer to a method of
study, close to the research.
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Systems of Representation. A Space
for Constructing Knowledge

Leandro Madrazo

Abstract Systems of Representation (in Spanish, SDR—Sistemas de
Representacion) is an open learning space that fosters the creation of links between
different subjects: art and architecture, graphic design and visual communication,
visual studies and representation. In this space, learning is the result of building
relations between the different subject-matters in multiple ways. Teachers become
designers and facilitators of the learning processes which students develop
according to their own skills and interests. These learning processes exemplify a
design thinking by which knowledge is acquired without adhering to established
methods. Teachers and students contribute to creating the learning resources
through the web-based learning environment SDR: NET. The adopted
blended-learning model integrates the activities that are carried out in the classroom
and in the web environment.

1 Introduction

Systems of Representation (in Spanish, Sistemas de Representacién or SDR)' is a
subject that forms part of the study program of the School of Architecture La Salle
since the academic year 1999-2000 (Madrazo 2000). The pedagogical approach —
which is in line with the preliminary courses of the Bauhaus and Vkhutemas
schools—and the structure of the course—organized into six themes: Text, Figure,
Image, Object, Space and Light—have pervaded over the last fifteen years in which
the course has been taught, even though the contents as well as the learning
methods and tools have changed in this time.

"http://www.salleurl.edu/sdr.
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2 Preliminary Basic Courses

In the early twentieth century, the Bauhaus (Wick 2000) and Vkhutemas
(Khan-Magomedov 1990) schools established the preliminary basic courses of their
respective curricula which would later become a pedagogic model for other schools
of architecture and design. The sense of these courses was mainly propaedeutic. As
Johannes Itten contended, a “basic course” (Vorkurs) was neither a specific subject
nor a teaching method (Itten [1964] 1967, 9). Its aim was to develop the students’
creativity by experimenting with basic concepts such as rhythm, form, space,
colour, texture and material; elements that were considered objects of study in
themselves. In the period immediately after the end of World War II, the basic
course model was spread to other schools including the New Bauhaus in Chicago,
the Hochschule fiir Gestaltung in Ulm and the teaching of the Texas Rangers in
Austin. Akin to this pedagogic line were the courses on visual language taught by
Gyorgy Kepes, first at the New Bauhaus led by Laszl6 Moholy-Nagy, and later at
MIT (Wallschlaeger and Busic-Snyder 1992). During the 1960s, interest for these
courses in architecture schools fell, although it did rise again later (Boucharenc
2008). According to Sausmarez, the objective of this basic training is “to develop
personal enquiry on the basis of practice, not theory, seeking always the individual
solution to each problem” and placing the emphasis on “intuitive and analytical
work with materials and formative principles” (Sausmarez 1964, 10). In this way,
the basic courses aim to develop an “attitude of mind” rather than facilitating a
“method”; they are a “form of inquiry” rather than an “art form”; they are concerned
with form “in a fundamental sense in every field” and they incite curiosity about
“the external world or the interior world of visions, personal reactions and pref-
erences” (Sausmarez 1964, 11-12).

SDR shares these objectives of the basic courses while it seeks to expand their
realm—which tends to be confined to the visual study of form, space, colour and
materials—to include other topics related to graphic design and typography, with
communication and image technologies (film, video, photography). Likewise, SDR
promotes the combined use of digital tools—word processing, design and layout,
drawing and modelling, renderings, image processing and animation—with other
techniques considered traditional—writing, drawing, physical models, and
photographs—.

3 Multidisciplinary, Interdisciplinary, Transdisciplinary

SDR is a learning space in which knowledge is constructed by interlinking different
subject-matters: art and architecture, aesthetics and composition, graphic design and
visual communication, visual studies and representation (Fig. 1). The multiple
relationships between these subjects result in a space of knowledge that transcends
the boundaries of each individual matter. In this open and multidisciplinary learning
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Fig. 1 SDR: a space for the construction of transdisciplinary knowledge

space, the collaborative construction by teachers and students of relationships
among the different areas of knowledge becomes a key objective of the course.

As a result of the industrial revolution and technological progress, knowledge
became segregated into disciplines, that is to say, it became “scientified”
(Thompson 1990). Consequently, knowledge could then be characterized as
“multidisciplinary” and the unity of knowledge lost as a result of the “scientifica-
tion” would be the result of bringing together various disciplines.
“Interdisciplinary” knowledge would be the result of intertwining different fields
within a particular context, for example, around a design problem. Finally,
“transdisciplinary” knowledge would be that which transcends the scope of the
interrelated disciplines, a knowledge that would become subsumed under a new
conceptual framework—transversal and hybrid—which cannot be identified with a
specific field and for which it is difficult to find a name. Precisely, what “SDR”—
the name we gave to this transdisciplinary knowledge area— promotes is the creation
of productive relationships between different subjects in order to create a new
conceptual framework resulting from their integration in a given context, namely,
around a design task.

Some of the subjects that are integrated in SDR are dealt with in other courses of
the curriculum, such as Graphic Expression, Descriptive Geometry, Computer
Tools, History and Composition. With regard to these courses, SDR offers an
opportunity to apply the knowledge that students have acquired in a learning space
that is built from a network of relationships between different subjects. In turn, SDR
contributes to building bridges different areas across the architecture curriculum,
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rather than trying to “restructure” them.” However, in the activities carried out in the
course, the knowledge derived from a particular subject is not just instrumentalized
(as might be the case when we turn to a specialist to make a structural calculation of a
building, for example). Neither is the goal of the course to blend various subjects in a
common structure. Rather, it is about bringing out a transdisciplinary framework that
supersedes individual subjects while respecting the specificities of each course and
knowledge domain (Thompson 1990). These relationships between courses and
subjects are set out in various ways. In the classroom, contents are exposed in a
relational way, linking some topics with others. Accordingly, colour theory is
explained in relation to composition and computer graphics; visual composition is
related to musical composition, and concrete art painting to Gestalt psychology. This
relational thinking is also applied by the students in the learning activities that they
carry out. For example, the creation of a computer animation reflecting the visual
interpretation of a concrete art work and its relationship to a musical composition.

4 The Concept of Representation

In SDR, the notion of “representation” alludes to the conceptual framework that
transcends the subjects that become interrelated in learning and teaching.
Commonly, representation refers to what is opposed to the reality of an object, such
as an image of something. In a Kantian sense, representation can be considered as a
conceptual structure that mediates between the subject and the object and makes
reality intelligible. Considered in this way, as a mediation structure, representation
is as real as reality itself.”

The congruence between idea and representation is a central theme of the course.
This correspondence is revealed when an idea is expressed through various rep-
resentations. If the idea and its representation are one, a change in the representation
necessarily leads to reconsider the idea in itself. In the learning activities, this
translation process between different representations is exercised in various ways:
for example, representing ideas derived from reading a text about architectural
theory in a multimedia work or creating a digital model from an object previously
built with a certain material and technique.

From an epistemological point of view, the notion of representation refers to the
cognitive structures that lie behind the creative process. In this regard, SDR pro-
motes design thinking as a way of reaching knowledge through ways different to

’In the 1970s, the British Group of Research and Innovation in Higher Education made a dis-
tinction between two types of interdisciplinarity. “Bridge building” takes place when a relation is
established between two consolidated disciplines; “restructuring” involves introducing structural
changes into the disciplines in question (see Thompson 1990, 27).

3This notion of representation—as a conceptual structure which mediates between the subject and
the object, acting as an autonomous reality—was postulated by Kant (Vorstellung) and Popper (the
“third world” constituted of conceptual structures).
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those followed by the sciences and humanities; ways to which Nigel Cross referred
to as “designerly ways of knowing” (Cross 2007). Accordingly, the goal of a
design-based education is to acquire knowledge without following guidelines or
established patterns, being aware of what one is learning and how it is learned
(self-reflection) (Cross 2007, 20). Thinking in terms of design involves defining a
problem and providing a solution to it with the means and resources available; it
entails developing a constructive thinking based on abduction, rather than on
induction and deduction (Cross 2007).

5 Learning Design

The pedagogy of the basic courses and design thinking coincide in some of their
objectives with those of the constructivist philosophy of education. According to
Jonnasen (1994), in a constructivist learning environment—unlike in an objectivist
one, dedicated to imparting a knowledge which already exists—students construct
their own reality from their experience, that is, from their own mental structures and
convictions. In constructivist pedagogy, the role of teachers is to design learning
environments that help students to develop their own capacities, rather than to
provide them with methods to acquire a previously systematized knowledge. Unlike
objectivist learning, constructivism looks at the processes rather than at the objects
of knowledge (Jonassen 1994).

SDR is akin to this constructivist approach that places the student at the centre of
learning (student-centred teaching and learning). Therefore, our pedagogic work is
largely dedicated to the design of the learning environments in which students will
develop their knowledge—construction processes (learning design). In the design of
the learning activities we take into account the processes, materials and resources
required to achieve the learning outcomes. These activities are structured in
sequences (learning sequences) and are carried out individually and in collaboration.
Along these sequences, the outcome of a learning activity might become the starting
point of the next one. This may imply, for example, the translation (transposition or
transference) of an idea from a system of representation to another: translating a text
to a multimedia presentation; a physical model to a digital one—or vice versa—; a
photograph to a narrative; or the experience of a space in a space represented in a
video. In this way, the sequences of activities connected to each other facilitate a
learning process that each student adapts to his or her interests and capabilities.

6 Collaborative Learning Environment

The constructivist learning environment fostered by SDR encompasses classroom
sessions—mainly dedicated to exposing the topics to reflect upon, explaining ideas
and concepts and discussing them with the students—and the work done on the
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on-line environment SDR: NET that has specifically been created for this course. In
order to make this blended learning model effective, it is essential to create peda-
gogically meaningful links between the on-site and on-line activities. Precisely, one
of the purposes of SDR: NET is to facilitate the creation of such links.

With SDR: NET, teachers—acting as learning designers—create the sequences
of learning activities and connect them to the resources (readings, references) that
students need for carrying out their work (Fig. 2). Through SDR: NET, students’
works are available for the whole class. In this way, students contribute to creating
educational resources to be used for new learning activities (resource-based
learning). For example, to evaluate and comment on the work of other students; to
create relationships between different students’ works; or to group those that have
some features in common. Works created by students are also related to the
resources provided by teachers, thus facilitating the collective construction of a
relational knowledge in which students and teachers participate. As a matter of fact,
SDR: NET exemplifies what Punie (2007) has called learning space, an immaterial
space that goes beyond the classroom, where processes of knowledge construction
are carried out with the participation of learners (teachers and students).
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7 Systems of Representation

Since the first edition of SDR, in the academic year 1999-2000, the course has been
structured into six themes: Text, Figure, Image, Object, Space and Light (Madrazo
2000). The activities are re-designed every academic year, taking into account the
results obtained in the previous courses. The contents of each theme, including
representative examples of the learning activities and outcomes, are then
summarized.

TEXT. The theme is dedicated to the study and contrast of the principles of
modern architecture as expressed in the manifestoes of the early twentieth century
avant-gardes with the ideas that are being debated in contemporary architecture. In
line with this opposition, other issues related to graphic design, typography, visual
poetry, communication and digital media are addressed.

Activities are undertaken along two parallel sequences (Figs. 3 and 4): one
dedicated to the individual study of texts and to the collaborative construction of a
vocabulary of concepts drawn from their interpretation; the other is focused on the
translation of ideas derived from the reading of the text into graphic formats (mul-
timedia presentations, expressive typography) disseminateand their consequent
dissemination them through various digital and analogue media (blogs, exhibitions).

FIGURE. This theme is concerned with abstraction in painting, colour and
composition, Gestalt laws, and the synesthetic relationships between musical form

TEXTS ABOUT CONTEMPORARY m AVANT-GARDE
ARCHITECTURE v MANIFESTOES

ARCHITECTURAL CRITICISM

Define Relate
il I |
1. Defining 2. Relating concepts to ARTICLES MANIFESTOES
concepts to —= build a discourse e Cangept e
create a ; re ——T
vocabulary * concept

GRAPHIC DESIGN AND VISUAL COMMUNICATION

Typography Multimedia Blog
[ A | A] A |
1. Representing 2.C licating | 3.Explainingina |
a concept with the ideain a blog atheme |'—|
aexpressive | in-Design multimedia flash that relates | ——
typography document contemporary D:
and modern | L=

architecture

Fig. 3 Sequences of activities of the theme TEXT
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Fig. 4 Students’ works in the sequence “Design and visual communication” of the theme TEXT
published in SDR: NET

and visual composition. The learning activities are dedicated to analysing the
structure of a work of concrete painting and to representing it through a computer
animation; to translate a musical composition into a visual one and to create a series
of variations on a theme (Fig. 5).

OBJECT. The theme is dedicated to the generation of three-dimensional objects
based on three formal languages: line, plane and solid. Each formal language con-
veys a particular way to relate form, material and space. The study of the avant-garde
works—mostly from Constructivists and Neoplasticists—helps to understand the
notion of formal language. The works are carried out using digital media (Sketchup,
3dStudioMax and Grasshopper modelling software), sketches and physical models.
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Fig. 5 Translation of a concrete art work in an animation after the rhythm of a piece of music

The development of an object is performed sequentially (Figs. 6 and 7). The
starting point is the creation of a three-dimensional object from a material and a
technique chosen by the student. From the results obtained, it is then possible to
create a digital model followed by the construction of a physical model, to do it the
other way around, or to build the digital and physical models in parallel. The last
activity of the sequence is to present the process of development of the object, its
successive translations and transformations in poster format. The posters and the
physical models are exhibited in the school premises.
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Fig. 6 Sequence of activities of the theme OBJECT with the possible connections between the
various stages

IMAGE. The theme is dedicated to the study of the photographic image from an
interdisciplinary perspective that interrelates photography with art, advertising, and
new media in accordance with the philosophy of the Visual Studies (Mirzoeff 2003).
The goal is to understand the world as mediated by the image, using photography as
a tool to reflect and communicate ideas about architecture and the contemporary city.

The activities are organized into three sequences: Perception, Reflection and
Communication. “Perception” is dedicated to reading a text about the contemporary
city (e.g. “The Generic City” by Rem Koolhaas) to then to take photographs of the
city that illustrate the ideas of the text. These photos are then stored in SDR: NET,
classified by concepts. “Reflection” involves deriving ideas from the library of
images, organizing the photographs by topics and categories. Finally, in
“Communication” students produce two pages for a publication that summarizes
the work of the whole class. In the last two editions of the course, the theme
IMAGE has been carried out with the participation of the Escuela de Arquitectura,
Universidad San Jorge, from Zaragoza, and the Faculdade de Arquitetura e
Urbanismo, Universidade Sdo Paulo (Madrazo et al. 2014). The three schools have
shared SDR: NET to design and implement the joint learning activities (Fig. 8).

SPACE. The theme focuses on contrasting two space concepts: conceived space
and perceived or lived space. The first one is the space that is designed and rep-
resented through geometry; the second one is the space of experience, the places
that individuals endow with meaning. The moving image and the video are the
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Fig. 7 Presentation of an exercise on SDR: NET corresponding to the first stage of the sequence
“Object and Form”

techniques that are used to represent, reproduce and communicate the experience of
lived space.

In the last four years, the activities in this theme have been carried out under the
UMVA program—in Spanish, Unidad Movil de Video Arquitectura—, an interdis-
ciplinary project carried out in collaboration with the LOOP Festival of Barcelona.*
The aim of this educational program is to use video as a tool and as a medium to
analyse and communicate the experience of space (Fig. 9). Students, tutors and
audio-visual artists collaborate in the production of the videos.

LIGHT. The theme is devoted to the interaction of light and space, and to its
representation in visual media such as painting, or to its reproduction in installations
such as the ones made by James Turrell. Learning activities explore the interaction
between light and space with physical media (physical models) and digital media
(renderings). In both media, light is considered as a material for creating an
atmosphere that determines the quality of a space, beyond its geometric and
material characteristics (Fig. 10).

“http://umvascreen.blogspot.com.es/.
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Fig. 10 Exercises that explore the interaction between space and light with digital media,
published on SDR: NET

8 Conclusions

In the SDR—Systems of Representation course, teachers and students participate in
the construction of an open and dynamic knowledge network which encompasses
various subjects, materials, media and techniques. Through the learning activities
students develop a way of thinking and doing that will enable them to address some
of the challenges architects must face in today’s society: to integrate knowledge
from diverse fields around an architectural project; to develop strategies to involve
other stakeholders (professionals, citizens) in the process of ideation; to make a
proper use digital technologies in the processes of design and construction; and to
communicate effectively, through the use of the media and techniques of our time,
the values that architecture brings to society.
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Photomontage of Images with the Same
Point of View

Ramoén Maestre Lopez-Salazar and Pablo Jeremias Juan Gutiérrez

Abstract The aim of this article is to present a simple method which simplifi the
laborious realization of an architectural photomontage thanks to powerful computer
graphics techniques available nowadays. The proposed strategy is based on a
simple data capture: it is only necessary to know the relative position of the point of
view of the photography and the position of four points of the environment. It is
easy to reproduce the scene, we can obtain an image of the future building from this
point of view, placing the picture plane as interest us. Knowing the homography
between these two planar images, controlled by the relative position of these four
points, it is very easy to combine both pictures in the photomontage. Obviously this
procedure is combined with proper attention to factors of sunlight and lighting and
obstructions, to fi obtain an architectural image of modifi reality.

Keywords Architectural photomontage - Homography - Conical perspective -
Photo-infographic perspective - Photography - Optical distortion

1 Introduction

The main objective of an architectural photomontage is to get a two-dimensional
image of a building proyect. This way of composing images can be used to
reconstruct (graphically) a past reality, to test different possibilities for action or
(simply) to show a specific alteration of the photographed reality. Undoubtedly, this
is a method of graphic expression useful in the representation of architecture that
links and combines geometric principles of the conical perspective and of the
photography.
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Fig. 1 Photomontage of Mies van der Rohe. Friedrichstrasse. Berlin. 1921 (Left). Photomontage
of El Lissitzky. Wolkenbiigel. Moscow. 1924 (Right)

All types of photomontage are based on the same principle: the development of a
specific image from other previous. If we refer to the architectural photomontage,
several types are known: (a) linking a perspective image of a building with a
photograph of the environment, (b) the photomontage of a photograph of an actual
model of the building with a photo of the environment and (c) the photograph of a
real model with a virtual environment' (Fig. 1).

We will focus on the first procedure (a), which (currently) is the most used in our
discipline. We will see that, knowing how to use the powerful computer graphics,
which are accessible to all students and professionals in architecture, there is a
procedure that is really easy to use consisting of a photo-infographic perspective of
a virtual three-dimensional model on a photograph of a real environment. We just
need to position the point of view, there is no need to reference the main ray or its
visual picture plane, which may be in any orientation.

This overlap used to be done manually, with conventional photographic tools,
and it was a complex process with imprecise results and with a difficult data
collection. The most difficult thing was to obtain the accurate position of the picture
plane (Fig. 2).

2  Geometric Approach of Architectural Photomontage

To create an architectural photomontage of a conical perspective and a photo-
graphic copy of an environment, you should always (rigorously) enforce the fol-
lowing geometric conditions:

"Which is usually performed in the film scenery.
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Fig. 2 Traditional photomontage method. General case with vertical picture plane. The distance
from the point of view to the model should be proportional (relative to size) to the distance from
the point of view to the real object. Overlapping images is performed after matching the primary
point and its skyline

(1) The point of view of the environment photography must concur with the point
of view of the photo-perspective.

(2) The main visual ray of the environment photography must concur with the main
visual ray of the perspective photography (the photography picture plane must
be parallel to the photo-perspective picture plane).

(3) The focal length of the environment photograph must match with the per-
spective one, so that the size of both images corresponding to the overlay.

(4) The main points of perspective and photography (and the respective skylines)
should match in overlapping images.
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Fig. 3 Traditional method of photomontage. Special case with tilted picture plane. The
photography of reality and the virtual model image must match perfectly to overlap

(5) We assume that the photographic image of the environment has the radial
optical distortion corrected in order to work with a conical projection on a
perfect plane.”

(6) The configuration of the shadows of photographic perspective should be like
the environment photograph one, which means that the direction of the light
rays must be the same in both cases (and with the equivalent type of light).

We can see a theoretical reproduction of the problem in a particular case (Fig. 3).
Naturally, with the traditional method of photomontage (after obtaining both
images, in order to correctly perform their overlap) is necessary to crop the image
perspective properly so it fits in the picture of the environment. Later we must also
cut obstructions, usually urban elements that appear between the point of view and
the position of the building in the photograph, to improve the result of the graphical
representation.

3 Simplified Method of Photomontage. “Of the 4 Points”

Due to the complexity, which is all expressed in the previous section, we formulate,
in this paper, a method that simplifies all these issues. We can call it as “the four
points”. We only need these three things:

>We must know that a few years ago we hadn’t graphics software (as for example PTlens), which
corrects automatically the optical distortion of the photograph depending on the model of camera
(and lens).
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(1)
@
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The photo-perspective must be done from the point of view with the same
(proportional) position that has the point of view of the environment photo.
We must know the location of 4 points of reference in the environment, which
may not necessarily be coplanar (on the same plane). Three of them cannot be
aligned (on the same straight line) in the photographic image.

The lighting simulation of the virtual model must be equivalent to the real
environment one.

The process has two phases, the first one is the field work and the second one is
the office work. During the field work we perform:

ey

@

3)

“

Photograph of the environment: In our example this photograph was taken with
a camera provided with a lens (focal length of 28 mm) and, as you can see, we
had to tilt the picture plane so that the whole environment was inside the visual
field.

Dimensions of the situation of the point of view of the camera in the context: In
our case the situation and height of the point of view of the camera is simply
got by triangulating with a measuring tape the points A and B.

Choice of 4 points of reference and measures of their proportional position.
These points should be easily identified in the photography (and as far as
possible from each other).

We must know the illumination, usually solar, at the time of the environment
photograph.

In the second phase, the studio work, the steps are:

€]

(@)

3

Drawing of the virtual model of the building with the aforementioned four
points and, where appropriate, development of a digital model of the envi-
ronment. In our example we have drawn with the computer the facade of the
building, as well as the volumes of the dividing buildings, everything correctly
oriented and placed in their corresponding geographical coordinates, and we
have placed in it four small red spheres exactly in the corresponding position
of the four benchmarks.

We must obtain the conical perspective image (vertical picture plane) of the
model by rendering. In our case with a virtual light equivalent to sunlight
(parallel rays), We position the cast shadow of the building on the left (and on
the right).*

We must combine the image of the render and the image of the environment in
the software, in our case with Adobe Photoshop. This problem involves the
following operations: cut, fit and finish.

the same procedure metric data base has been taken in order to draw the volumes of sur-

rounding facades. All these measures are available with a GPS.

“This operation is performed by the software automatically by introducing a solar light.



32 R. Maestre Lopez-Salazar and P.J. Juan Gutiérrez

3a. Cut the silhouette of the projected building.

3b. With a planar and homographic transformation of the photographic
image (and using the transparency thanks to this type of software), we
must ensure that the four reference points located on the photograph
match with the centers of the four circles appearing in our render.’

3c. Trimming obstructions of the environment.

3e. Adding projected shadow of the building on the environment.®

In our case, we have done this procedure by removing shadows from one of the
buildings that is intended to replace (on the building on the right of the photograph
of the environment).

3f. Deletion of the reference marks of the final image (Fig. 4).

We can see an example of this simple way to create architectural photomontages
(Fig. 5), without having to use the data of the main visual ray of the photography.
In this case the homographic transformation was performed on the photograph of
the environment to suit the image of vertical picture plane obtained with the render,
because these type of images are seen as more expressive in representing
architecture.

As we can deduct from our example, in the case of photomontages of buildings
in urban contexts, it is easy to reference the four points needed, but in the case of a
different environment in which we do not have references, we can use two vertical
guides on which we can measured and score the four points that we will need.

4 Conclusions

Therefore, to «create a good architectural photomontage, with an
image-photo-perspective of a virtual model on a context photograph, we just need
to have the location of four reference points on the photograph, the proportional
position of the common point of view and the data of natural lighting (in its case).

Using a homography of an image in conical perspective you can get all the
perspectives from this point of view, corresponding to the infinite possible orien-
tations of the picture plane. It can be deduced that for a photomontage of these two
images. It is enough with matching the four reference points taken in both images.

The photo-perspective of a building can be drawn on a vertical picture plane
(pointing the ray horizontally into the building). If the photograph of environment
has vertical or tilted picture plane... it doesn’t matter: We can always adjust the
overlap of the two images using the homography.

5As we know, using the tools of the computer we can create a homographic image.

The introduction or the deletion of shadows of our building (on the environment) can be done by
changing the color of the pixels because a lot of software incorporates a color analyzer.
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Fig. 4 Method of the four rays: a Photography of the reality (picture plane in any position) taken
from any point of view. b Photo-perspective of the model (vertical picture plane) from the same
(proportional) point of view. ¢ Photomontage of the two images overlapping the corresponding 4
points
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Fig. 5 Process of homographic transformation of the photo-perspective with the software (see
Fig. 7)

Naturally, instead of adapting the photograph of the environment to the
photo-perspective, as we have seen, we can also adapt the opposite (the
photo-perspective to the photograph of the environment) (Fig. 6). We can see that,
starting with the same data base, in this case (Fig. 6), we can make the homographic
transformation to the photo-perspective, “stretching” the points A, B, C, and D to
the points A’, B/, C' and D', respectively. We observe that the render image of
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Fig. 6 Homographic transformation of the environment snapshot “stretching” the environment
image until the points A, B, C and D match their counterparts A’, B’, C', D’

Fig. 7 Homographic transformation of a photo—perspective “stretching” the points A, B, C and
D and matching them with their counterparts A', B’, C’, and D’

vertical picture plane becomes into an image with tilted picture and therefore the
result is a tilted picture plane perspective.’

"Finally, as we know, there is also the possibility of transforming the image of a photomontage
result, as seen in Fig. 6, by manipulating the geometry of the photographic image, for example to
accentuate the verticality and horizontality of the picture. The homography also allows these
transformations in which the result is not really a conical projection, but a second projection
(cylindrical or conical) of the image.
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Learning to Read the City Through
Drawings: Michelucci’s Aurum in Pescara

Caterina Palestini

Abstract The contribution focuses on the teaching experience conducted within a
laboratory theme treated during the course of Representation, coordinated by me,
from which subsequently have become an exhibition and a study day dedicated to
the reading of an emblematic building for the city of Pescara. The objective was to
investigate experimentally, using the representation tools, a connotative architecture
of the city: the Aurum, an industrial building designed in 1938 by Giovanni
Michelucci, today museum center and “factory of ideas”. The original project and
its realization have constituted an opportunity to analyze in terms of graphic the
architectural spaces, in relation to the place and to the city.

Keywords Drawing - Heritage - Architecture

1 Objectives and Methodological Premises

The choice to employ the tools of representation to retrace the form and values of a
work of architecture through its relations with the city guided this experimental
research, focused on defining an alternative methodology of study based preva-
lently on the analysis of graphic material. The operation was conducted as part of a
third year workshop offered by the Dipartimento di Architettura in Pescara.

The exercise examined one of the city’s most representative buildings, retracing
its transformations and socio-cultural implications through the evolution of its
urban context. This same method was then re-proposed in other case studies.

The building in question remains one of the most important structures in modern
Pescara, both for its architectural qualities and position in a large pinewood orig-
inally identified as the site of the city’s expansion toward the waterfront.
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This unique building was designed in 1938 by Giovanni Michelucci for a
company producing typical products of the Abruzzo region, preserves and elixirs,
including the renowned orange liqueur that gave the building its name. In fact, it
was an intuition of the local poet Gabriele d’Annunzio to associate the Latin
“aurum”, literally gold, with the golden colour of the liqueur distilled from the
precious fruit.

The fortuitous combination of choices made by the enlightened businessman
Amedeo Pomilio to invest in the production of high quality artisanal products that would
earn him international recognition during the second half of the 1930s, and commis-
sioning of a renowned architect to design his factory, produced a work of architecture
that would prove important to the future of the city of Pescara and its territory.

Giovanni Michelucci’s project is in reality an expansion, an interesting and, for
the time, innovative proposal to refurbish and reuse an existing maritime pavilion,
the historic “Kursaal”, which he absorbed into the new project. The main elevation
was, in fact, defined by the original facade of the building to which a
horseshoe-shaped structure was attached. The new spaces were designed to host
offices and the articulated series of processes tied to the production and packaging
of the company’s products.

2 Urban Analysis

The importance of the site was already demonstrated by the decision to locate the
Kursaal here. Inaugurated in 1910, it was constructed in accordance with the
typology and stylemes typical of summer vacation destinations as a space for
recreational and social activities. The building was situated at the terminus of the
tramline that provided a link with the city’s rail station (Fig. 1).

This strategic position delineated the fulcrum of the new residential-tourist
district of the Pineta, the pinewood that, according to the Master Plan developed by
the engineer Antonino Liberi, would define the future expansion of Pescara: a
garden city of tree-lined boulevards and small villas occupying lots at the edge of
the pinewood and the sea.

Liberi laid out the new plan according to a trident of streets, with two main
boulevards leading to the beach; at the centre, in the upper part of the triangle, he
placed the pavilion on axis with the water and the city. This latter delimited the new
bathing district, defining its entry gate, and served as a hinge of the roads leading
toward the centre of Pescara and the provincial road to Francavilla.

The Plan also laid out the city blocks, organised according to a modular grid of
orthogonal streets, parallel and perpendicular to the water, with the two exceptions
of the aforementioned diagonals running tangent to the Kursaal.

The building limit was set at 40 m from the coast and organised on rectangular
lots occupied by small villas. This ambitious project, which required the public
acquisition of all lots, was slow to take off. What is more, it clashed with the
interests of private land owners and the inadequate normative-financial instruments
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Fig. 1 Urban analysis, survey and graphics of Aurum building in Pescara

available to the city that, when it became aware of this situation, modified the Plan
with a successive “Piano di risanamento della contrada Pineta e piano Regolatore
edilizio per trasformare la plaga risanata in quartiere climatico balneare” (Plan for
the rehabilitation of the Pinewood and Master Plan for transforming the rehabili-
tated beachfront into a summer bathing area).

Despite the changes and best of intentions of Liberi’s Plan, which also boasted a
modern approach to the defense of the natural qualities of the pinewood based on
the European model of the garden city, the conditions necessary for the realisation
of the district were never found, initially due to the outbreak of the Second World
War, and successively to the spontaneous creation of a new bathing area on the
other side of the Pescara River (Bonamano et.al 2003).

Along the bare coastline north of the River speculative and autonomous
mechanisms shifted the position of the modern city tied to the presence of the rail
station, constructed in 1862 in a level area in the periphery of the neighbouring
village of Castellamare Adriatico. The position of the station projected the city
toward a rapid and undisciplined evolution along the coast. Things remained this
way even after 1927, the year the two nuclei were joined to form what is now
Pescara. Unoccupied State lands toward the northern coast were seen as the ideal
site for a very rapid and profitable expansion with respect to the restricted, and
unsuccessful, realisation of Liberi’s plan.l

ICf. A. Alici, “Le vite della cittd”, in Pescara, forma identita e memoria della citta fra XIX e XX
secolo, Edizioni Carsa, Pescara 2004, pp. 23-36.
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Returning the area of study, the Kursaal, no longer able to function as a recre-
ational structure, was left abandoned until 1919 when the city awarded it to the
Pomilio family for their business activities, planned from the outset in harmony
with the environment and territory, as established by a direct regulation dictated by
its previous use.

The appropriate choice to locate a distillery in close contact with a natural
setting, surrounded by a forest of pine trees and sand dunes covered with sponta-
neous aromatic shrubs, represented a prime opportunity for the revitalization of the
area that was gradually populated in the wake of the flourishing activities of the
distillery (Di Biase 2007).

Liberi’s Plan was thus partially implemented, and directly tied to the expansion
of the factory that served as a centrality for the area’s development.

Over time the Aurum building assumed the role of an urban monument.
Michelucci’s project reinforced this underlying mission by considering the structure
not only as a space of production, but also as an economic and cultural centre for
the rest of the city.

An avant-garde vision of the factory’s expansion exceeded the construction of
simple buildings outlined in an earlier proposal,” and adopted a precise and
far-seeing idea attentive to the needs of the factory and improvements to the quality
of the workplace, with consequent benefits and comforts for employees and the city
(Figs. 2 and 3).

Continuing its original vocation as a destination for tourism, the new con-
struction was designed to host cultural events and concerts in the internal courtyard.
The project also included a proposal for exhibition spaces that would document the
traditions and flavours of Abruzzo, considered a precious legacy to be passed on.
With this in mind, the astute programme pursued by Amedeo Pomilio included a
proposal within the complex of the Aurum for a school-shop that would promote
artisanal activities and enogastronomy and favour the teaching of typical local
trades, at the time facing the risk of extinction, presenting them to visitors as
examples of the region’s treasures. Unfortunately this vision was thwarted by the
outbreak of the Second World War.

The rediscovery of these surprising programmes, which almost exactly mirror
those proposed today—we need only consider the notion of sustainability and the
themes proposed by EXPO Milano 2015—guided our research toward an under-
standing of the building’s various potentialities: urban, architectural, productive and
cultural. The architectural container and its contents were analysed, decomposed
and re-elaborated in relation to future projects and hypotheses for the development
of its role within the city.

2Cf. C. Pozzi, “L’infanzia della cittd”, in Pescara, forma identita... op. cit., pp. 37-45.

3An image of the first and more anonymous unsigned project, dated 1938, is published in “Aurum
e Pescara sud, una costruzione in parallelo”, by Piero Ferretti, in La fabbrica dell’Aurum in
Pescara. Impianto, sviluppo, restauro, Tavano Giovanni, Capanna Ilvi (eds.), Edizioni Carsa.
Pescara 2007, pp. 28-28.
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Fig. 3 Perspective views of the two sides of Michelucci original project

3 Architecture: Michelucci’s Design

The project developed by Michelucci responded to the “teardrop” shape of the site
formed by the trident road layout. It exploited this shape by expanding toward the
sea in the form of a semi-circular “horseshoe” grafted onto the pre-existing structure
of the Kursaal.

Contemplating the requests advanced by the client, the factory was structured on
three levels and organised around a central courtyard. The result offers a view of the
entire structure, realised in reinforced concrete and masonry.
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The building’s classical inspirations, revisited in a Rationalist key, are typical of
the architectural language of the Tuscan master and can be found in other works
from the same period. What is perhaps most surprising here is the grandeur applied
to an industrial typology. It is an amphitheatre that becomes a factory, with a
sequence of large arched openings defining the wrapping side elevations, stretching
as far as the broad fornix marking the entrance in the facade facing the sea.

The initial project, while maintaining the memory of the facade of the Kursaal,
proposed a stylistic revisitation, uniformed to the new construction, as depicted in a
scenographic charcoal perspective.* Other differences from the final result can be
found in the drawings of the plans, elevations and sections of an early proposal
depicting a more austere treatment of the courtyard elevation, laid out as a suc-
cession of arches continuing those to the sides, and different levels for the ground
floor, initially a half-basement (Bardeschi and Guarisco 1992).

Additionally, other bird’s-eye perspectives emphasise the plasticity of the
building surrounded by the pinewood, with the front elevation facing a small square
with a fountain, and the rear elevation presenting a large fornix for a second
entrance, through which it is possible to see the elevation of the courtyard, already
modified to reflect the sober linearity of the definitive solution. The elevation
functions as a galleria, connecting the pre-existing structure of the Kursaal with the
graft of the two semi-circular arms inside the courtyard. It depicts the slender
columns defining the modular rhythm of the glazed elevation used to filter light into
a full height space behind it, designed to host the distillery’s large alembics. The
elevation is defined by a Rationalist rigour and purity that harmonises the different
elements of the composition: the ancient, the classical and the modern (Giovanni
and Ricci 1962).

Other signed drawings, dated 1939, describe the architectural details of the
masonry work and windows, at a scale of 1:50, also represented in detailed
perspectives.’

A considerable quantity of original drawings, of which only a few remain,®
allowed the resolute client to proceed with construction, between 1940 and 1945,
supported by the local engineer Zeri, who, despite introducing a number of changes,
did not alter the general parti of the original composition.

After the War, the factory faced a period of crisis, due also to the introduction in
Italy of new drinks that gradually surpassed the Abruzzo-made liqueur; throughout

“The unsigned charcoal perspective and a selection of general drawings refer to an early and
unbuilt solution. Cf. L. Cavallari, Dalla Fabbrica al Riuso, idem, pp. 52-53, 60.

SCf. R. Mennella, L’Aurum di Michelucci, ovvero I’Aurum di Pescara, idem, pp. 66—67.

“The project must originally have been accompanied by a vast number of drawings. Found
material relative to architectural details, signed and dated May 1939 are titled Nuovo stabilimento
distillerie “Aurum” Pineta di Pescara (New “Aurum” Distillery Complex in the Pinewood of
Pescara). This material is numbered “Dis. N.40” (Drawing n. 40), which substitutes drawing n. 32.
Cf. I. Capanna, “Forme dell’Aurum”, in La fabbrica dell’Aurum... cit., p. T1.
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various events the factory in the pinewood continued to function until the 1970s
when, passed from business to business, it was purchased in 1977 by a multina-
tional enterprise that shifted operations to Citta Sant’Angelo (Figs. 4 and 5).
Following its decommissioning, the factory slipped into a slow process of decay,
at one point facing the risk of demolition to make way for a private real estate

Fig. 5 Graphic reinterpretations of Aurum, seen through the pixel art
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operation. Fortunately, its urban and social role was recognised by local citizens
who mobilised to save the structure from being destroyed.

The cultural importance of the site resulting from the presence of the Aurum,
after a series of public acquisitions that made no inroads to halt its decline, became
the focus of a series of cultural events, including the 1995 exhibition Fuori Uso
(Out of Use). This important showing of figurative arts included works by con-
temporary artists invited to reinforce the importance of this work of architecture to
the city (Bonamano and Ferrini 2000).

The complex was reacquired by the City and restored in 2005-06. It is currently
used as a multipurpose museum. It features a half-basement ground floor with a
height of 3.50 m and a total floor area of 3500 m?; an upper floor with the same area
and a height of 5.00 m, comprised of two symmetrical annular galleries lit from
both the interior and exterior elevations through the sequence of arched windows.
The third floor, which has remained incomplete, is built on one side only. The
unfinished portion of the uppermost ring is used as a terrace, extending toward the
space of the central courtyard used for performances during the summer months
(Giovanni and Capanna 2007).

To consolidate the building’s cultural role, an agreement was recently stipulated
between the City of Pescara and the Dipartimento di Architettura for the organi-
sation of events, exhibitions, seminars, workshops and initiatives tied to educational
activities and scientific research of interest to the general public, organised in the
spaces of the university and the Aurum.

This cultural programme, which I coordinated, generated the idea behind the
research described here: adopting an educational experience focused on the syn-
ergetic comprehension and communication of the characteristics of the city. The
obvious starting point was identified in the significance of the Aurum building,
already investigated in historic studies carried out as part of its restoration, though
scarcely explored in analytical terms and in relation to issues of representation.
What is more, to date, this historic material is almost completely unknown to
students of architecture studying at the nearby “G. d’Annunzio” University.

4 Graphic Readings

These premises generated the proposal to analyse the Aurum building using the
tools of representation, with readings and formulas of expression useful to com-
prehending its urban, architectural, artistic and cultural values. The results were
presented inside the building itself in an educational exhibition designed for the
visiting public.

Michelucci’s original project, and its construction, constituted the stimulus for a
graphic analysis of architectural spaces that are not immediately comprehensible,
given the complexity of the structure. They were also investigated here through the
history of its construction, described in relation to the site and the city.
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Fig. 6 Graphic elaborations of the advertising poster designed by M. Dudovich

Two- and three-dimensional study models allowed for an understanding of the
parts of the building, which were decomposed and reassembled like a puzzle. This
was made possible by drawings and documents that adopt both traditional lan-
guages of drawing and those made possible by digital tools.

From more technical and canonical documents, based on a survey and the
current configuration of the building, the research moved toward more fantastic
explorations, inspired by Pop art, comics and visions that transform the building’s
architectural elements, replicating them to compose imaginary works of
architecture.

Particular attention was focused on the graphics used to advertise the liqueur
factory’s products, realised by Marcello Dudovich, a well-known illustrator from
this period who worked for some of Italy’s leading companies,” including: Campari
bitters; Martini & Rosso Vermouth; Strega liqueur and China Pedroni. For Aurum
he realised the famous “Fatina bianca” (White Fairy) poster, inspired by Catherine
de’ Medici, the cultured Florentine patron admired by the head of the company.
Stereoscopic and holographic visions complete the fantastic sequence of images

"Marcello Dudovich was a highly talented artist, illustrator and graphic designer. He is considered
one of the founding fathers of advertising graphics. He designed posters and billboards for
important automobile companies such as Fiat and Alfa Romeo and various other Italian manu-
facturing companies. Cf. G. Mughini, M. Scudiero, Il manifesto pubblicitario italiano: da
Dudovich a Depero, 1890-1940, ed. Nuova arti grafiche Ricordi, Milano 1997.
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Fig. 7 Preparation of the exhibition spaces of the Hall “d’ Annunzio”

Fig. 8 Working group, course of “Science of Representation 3” academic year 2014-15

presented during the exhibition presented in the Sala d’ Annunzio, situated in one of
the large annular spaces now used for exhibitions and dedicated to the famous
Abruzzo poet, a friend and fan of Pomilio.
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5 Conclusions

The educational experiment and study of the Aurum building stimulated interesting
responses from City Government and local citizens, offered the possibility, thanks
to the immediacy of the language of graphics, to learn about the importance and
role of the building throughout its many historic transformations (Figs. 6, 7 and 8).
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Expressions, Representations

and Interpretations of the Public Space,
from Intellectual Disabilities,

in the Teaching of Architecture

Angel B. Comeras Serrano

Abstract Society is complex and diverse and it seems necessary to accept, to
understand and to bet for cognitive differences. The public space is used by
everyone and it should serve for all. These teaching essays in architecture can
dispute the usual approaches to formal generation of urban space. Translation and
interpretation, through digital instruments and current technological advances, can
point to a distance between the objectives pursued by the urban design and the
objectives accepted by today’s society, without any exclusion. Therefore to new
ways to resolve the public spaces of cities for all its citizens.

Keywords Public space - Perception - Intellectual disability

1 Society and Contemporary City

Today’s society is diverse and complex. Globalization adds greater and interesting
heterogeneity. Cultural, social, economic, political and human migration in recent
decades reaffirm and walk towards a greater vagueness in uniform identities.
Movements and permanent mutations produce flexible and versatile identities." In
the society there are, besides the stated diversity, sectors with some sort of
vulnerability. According to the latest population data® in 2014 12% had more than
sixty years, and in 2010 a 15% had a disability.” Since 1994, according to Cairo
Conference, more than half of the population lives in urban areas and it is
increasing in a permanent and substantial way. Since then all this future growth is

'See some of the various publications and writings of sociologist, philosopher and essayist
Zygmunt Bauman (Poland, 1995) about the “liquid modernity”.

“For additional explanatory information consult “the demographic situation in the world. in 2014
Concise report”. United Nations. New York, 2014.

3For more information see “World report on disability”. World Health Organization, 2011.
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expected to be absorbed by urban settings. The organization of urban areas has
become one of the most important challenges in 20th century since the city must be
able to absorb these events. And it must be translated into permanent mutations,
transformations, and building growths. But it should also absorb new forms of
relationship and communication, being current city more related to behaviors than
buildings (Ballesteros 2008, 124). Public spaces must assist mainly to relationships
and social behaviors, mobility, activity and relationship. The contemporary city has
major difficulties to settle into the consolidated historic city due to its limitations of
transformation and adaptation. However its privileged location and its perceptive
acceptance by visual repetition and assumed figuration, produces a greater attrac-
tion. Most of public spaces in historic centers of cities have a frozen built-up
situation, being its immutability the backdrop of relationships and behaviors. Small
transformations usually affect only the horizontal plane, the lower floors with
changing commercial activities (segments of vertical planes close to the ground)
and small cover up operations in the rest. When you replace a building, urban and
figurative limitations prevent any purposeful capacity, tending to mimesis. The
activity and daily behaviors by themselves transform and adapt minimally con-
solidated and immovable spaces. What is experienced may be far from what is
planned and as professor Javier Segui® says “no head can have inside a clear picture
of something not experienced”. It could be said that the previous conditions of the
consolidated historic spaces are different to the requirements of the contemporary
city and, of course, to their vital needs.

2 Limited and Represented Perception

If we delve into our inner (Kandinsky [1912] 1996) we can find our different
possibilities of understanding and communication with the world. This will take us
to personally perceive our environment as a tool for understanding, communication
and relationship. Our perceptions assumed in our “personal time”, together with the
permanent absorption of new ones, will contribute to create a perceptional personal
universe. Something as simple as the simple transmission of a color, along with our
visual memory and our different capacities and nuances, produce multiple and
different ways of perceiving it (Albers [1963] 1979). However our perceptional
difference, plus other singularities and individualities, can build formalizations and
contributions that transcend towards the collective. The limited perceptional indi-
viduality can produce results of general interest, applicable to other forms of

“Workshop Week 0 of ETSA USJ held in Zaragoza in September 2015. Urban books. Graphical
perception of the city observed. Faculty speakers: Manuel Baquero Briz, José M.* Gentil Baldrich,
Javier Segui de la Riva and Eugeni Bach.
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expression and acceptance.’ Limited and diverse public space perception is difficult
to be represented and expressed to all stakeholders that are involved in it. Drawing
and the image is a recognized tool of expression and thought. Drawing as a graphic
expression of what is perceived, in the words of Professor Manuel Vaquero Briz
(see note 4). Drawing expresses the perception of a moment. Perception uses the
senses as a tool, which manifest themselves on a whole through the interaction of
all of them, with greater or lesser influence, complemented by non-existence, the
experiential, emotional and personal, producing a heterogeneous and rich miscel-
lany that makes perception to be adapted to each individual. It is therefore that the
multisensory experiences in architecture (Pallasma 2008) do not take place sepa-
rately; being the senses closely related and linked each other, regardless of the
capabilities and limitations of some senses over the others. The deletion of any of
them strength the rest serving as support, in the same way as concrete argue each
point of support its limit and load capacity, moving to the rest its excess in a
supportive way.

In the schools of architecture they are taught to handle the graphical expression
tools to reproduce the existing and to conceive and represent their ideas and creative
design processes. Physical matter is represented to try to express the experiential
and sensory matter. Besides the traditional and fundamental task of drawing and
laying out by hand, other instruments and technological advances have appeared.
3D printing and digital workshops have been added recently, considering them fully
accepted, with multiple possibilities of development. Small models of buildings are
represented with intermediation instruments. To hand-draw as starting, approaching
and exploration; represent physically handmade lay outs; draw, model and represent
digitally; print the digital models using 3D printing; express with other alternative
tools stolen from other artistic expressions, etc. are some tools of graphic repre-
sentation. Sketches, drawings and projects of multiple forms are showed. When
building stories are required, limited spatial meanings are presented, as close as
possible to the lived reality and to the one to be discovered.

3 Receiver Society

All our dreams can lead to places for social life because all these processes are
aimed at society as user and receiver. The Fundacion Arquitectura y Sociedad®
understands the architecture as “a service that articulates, conditions and facilitates

My article called “Algunas notas subjetivas sobre la percepciéon sensible del espacio
arquitectonico” (Some subjective notes on the sensitive perception of the architectural space)
explains some perceptions and expressions taken by artistic examples (see bibliography: Estepa
(2015) “Taller Vertical de Integracion”—Vertical integration workshop).

SFundacién Arquitectura y Sociedad with headquarters in Madrid and Pamplona in 2008 (www.
arquitecturaysociedad.org). Understand that architecture should try to provide solutions to the
complex social network, interacting with other disciplines in the creation, thought, or the economy.
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the lives of the citizens”. However, since the mid-20th century architecture has been
identified with the ability to improve the lives of the people, being the role of the
architect needed and directed toward society, having this one the stated complexity
and diversity. To make it happen, every time it is more necessary to detach our-
selves from our individual contribution by a collective and joint contribution. It is
no longer possible to provide positive solutions to the complex social network
without establishing connections with other areas of knowledge. Transversely,
lately very commented, must become a reality in the architectural generation, from
teaching and learning to the profession of architect. Both the hermetic departments
in the schools of architecture and lonely work must extinguish to establish more
comprehensive, multidisciplinary and collaborative processes without sacrificing
the intimate and creative ones. It is necessary to discuss and understand at least the
existing social fabric, providing a reflection on the social conception. The
architecture-society relationship and its intimate and permanent contacts, that can
cause integration or rejection, need the required adjustments and contributions for
the whole of the citizens. And it must also to exist moments of interference and
social relationship, with interventions that facilitate situations of knowledge of, at
least, some of the sectors that make up society, that we don’t know properly and we
can find usually as users of our interventions. Positive conclusions will be extracted
from our intrusion, produced from architecture and destined to the society.

4 Profile Directed Towards the Public Space

In Escuela Técnica Superior de Arquitectura de la Universidad San Jorge
(ETSA-USJ), since its educational beginnings, we have been working regularly
with some vulnerable sectors of society, mainly with people with intellectual dis-
ability (ID). This DI sector is characterized for having significant limitations in
intellectual functioning and adaptive behavior, as manifested in conceptual, social
and practical skills (Verdugo 2002), establishing three different levels: mild,
moderate and deep. Studies, projects and educational activities have been attended
by people older than 18 years with mild and moderate DI’ and with abilities for
urban mobility. All these tests, carried out until 2013, have been reflected in the
publication “Arquitectura y Discapacidad Intelectual. Momentos de coincidencia”,®
which can serve as a reference and example in different forums. These tests have

"Pertenecientes a foundation CEDES, entity committed with persons with intellectual disability
and development. It has its facilities in Calle San Cristobal, 4. Zaragoza 50015. Web: http://
fundacioncedes.es/.

8Comeras and Estepa (2013) Contains multidisciplinary research articles, practiced teaching essays
and lecture on specific days. User and ergonomics, sensory interactions, communication archi-
tectures, comprehensive accessibility in buildings, etc. have been some aspects developed from
mainstreaming with other areas of knowledge (Health and Communication). Areas have been
diverse: working, living, education, leisure, clearances and travelled by public space.
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had cognitive and perceptual aspects that go beyond physical architectural barriers
and they have evolved into the full integration and social inclusion of sectors in
difficulty, belonging to this diverse society, in the use of the architecture. The
assistance to people with different perceptions, in which all of us are included, to
question how it is currently and to obtain possibilities of improvement for all
citizens that make up society, without any limitation or exclusion.

One pending aspect was to investigate and test the public space. Some tests on
urban routes between specific points of connection had been carried out, visualizing
and detecting common difficulties (obstacles, disorientation, etc.). Relations and
social behaviors in public space, its influence and acceptance, from different or
limited perception of people DI. And two public spaces (two squares) were ana-
lyzed using the test called “Accesibilidad Integral en el Espacio Publico” (Integral
accessibility in the public space) based on the following aspects:

— The integral accessibility should be able to see all aspects of spatial and func-
tional improvement directed toward persons with physical limitations, sensory,
cognitive and communication.

— There is an important factor and topical that is 3D printing applied in many
fields (architecture, engineering, medicine, fashion, crafts, biotechnology, etc.).
It is proposed in an experimental way some works on recognition space trying to
represent them by drawings made by people with intellectual disabilities, inte-
grating them into this practice, and concluding in a “cognitive scale model” 3D.

— The ability to express what is perceived, by drawing without any preparation or
previous formation and its translation by “cognitive scale models”.

These have been some of the aspects discussed with students in their completion
of second Architecture ETSA USJ, who were already initiated and trained in digital
tools of graphic expression, being aware of its limitations but it is of great interest as
learning in these first years of their studies to assume in their beginning the soci-
ety’s constraints.

Consider “game structures  that allow the combination of physical abilities and
mental are important aspects to take into account. Proposed processes are based on
a previous planning made with the teachers in the disciplines involved, on the
organization of teams previously selected, on the fl to unknown paths and the fl
acceptance of the different proposals generated by its components, without preset
previous results.

95

°Some concepts can be referenced by Maria Montessori (1870-1952), doctor of medicine and
psychologist attending educational demands of particular form for each person, in your case the
children.



54 A.B. Comeras Serrano

5 Two Public Spaces

Two squares were selected in the historic city center of Zaragoza: Plaza Arifio and
Plaza Santa Cruz. Two public spaces consolidated of small scale, well-known in the
city. Both are slightly rectangular (see Fig. 1) and spatially well defined.

Plaza Santa Cruz, of a larger dimension, is flat containing trees, and elements of
urban furniture, being significant a pergola with brick vertical elements. The
elements that it contains could be said to have historical connotations (see Fig. 2).

Fig. 2 General view of the Plaza Santa Cruz
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Fig. 3 General view of the Plaza Arifio from lower

Plaza Arifio also has a well delimited space configuration, but its base was
rebuilt in 80-90s following the so-called “hard places” model applied in the fabric
of the historic city of Zaragoza (De Miguel 2014). As main feature there is
unevenness between one of its crossing streets (Don Jaime I) and the rest, it has
been solved with an elevated, flat platform, accessing to it from the street by two of
the edges, using a ramp on one side and stairs on the other. The unevenness that is
produced, of approximately 1.50 m is absorbed visually with the creation of an
inclined wall with a water layer, visible from calle Don Jaime, at low elevation,
leaving the upper platform, flat and free of obstacles freeing its center, with the high
point of view (see Fig. 3).

Two consolidated spaces with different characteristics, both in the inclusion of
urban furniture and in its base of support. One (Santa Cruz) with intention of filling
with elements in its center (parterre, trees, pergola, etc.) and flat base, and the other
(Arifio) with empty center and concentration of various elements on its sides
(banks, three trees of small size, access ladders, access ramp and support wall) and
with flat base elevated respect to the street that crosses and divides it.

6 The Realization of the Architecture Students

Parallel to the progression of the practice, students were generating digitally the
built volumes and its basic configuration, materialized using 3D printing tech-
niques. It is important to point out this process carried out in parallel in order not to
influence the perception of the participants. The built volume, in a simplified way,
allows you to appreciate the resulting space in each of the squares. Plaza de Santa
Cruz has clear limits and its form, almost orthogonal, along with pedestrian use,
gives you a resolution of static space. Although the represented tower is not located
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Fig. 4 Model with 3D
printing. Plaza Santa Cruz

Fig. 5 Scale model with 3D
printing. Plaza de Arifio

in the urban area of study, it is included because of the events produced in the
development of experimentation, as it will be explained later (see Fig. 4).

The space formed in Plaza Arifio, rectangular square but with less orthogonality,
is divided by the unevenness in calle Don Jaime I. It has two distinct uses: the
raised platform, only with pedestrian use, and the calle Don Jaime I on a lower
level, drawn as a street with sidewalks and driveway for vehicles (see Fig. 5).

7 The Perception and Expression of People
with Intellectual Disabilities

These trials of representation, through drawing by hand, start from a premise: the
inexistent prior preparation of the participants. Intentionally no one prior learning in
design, handling and control space has made. Although it might be of great interest,
this research considers very important to analyze the representation of spontaneous
perception without any controlled leading. Absolute freedom was allowed in the
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perspective drawing and positioning in space, with material support that allows the
election of any kind of representation. Only, before start drawing, it was allowed a
time of viewing and acceptance of the place.

Jaime has chosen initially to draw a volume, being the only element vertical and
different: Tower of the Church of the Holy Cross. Although it is outside the area of
work, it can be displayed perfectly from various points, but it is always positioned
outside the square space. Drawing obtained with the subsequent processes of
digitization can be seen in Fig. 6.

Other fact very surprising has been the intrusion of a motorist at the pedestrian
level. While they were drawing, a person on a motorbike has gone through the
square, riding around the perimeter since the central space is occupied, up to a
certain point, parking it next to a wall. The movement has been circular. Jaime has
been observing a dynamic element in a static space and he has concentrated on
representing it. The result has been a movement, a tour, a time, a tour of spacetime
(see Fig. 7). Then he followed drawing other elements such as the central street and
some of the larger trees.

Sergio at all times has been drawing elements of urban furniture: a lamppost, a
tree, pergola, the parterre of lawn green and rectangular, etc. without paying
attention to the delimiting planes. Logically all the drawings have been flat, with
some attempt of Sergio in using perspective, given its non-existent formation. Color
has been another element that they have taken into account. Color is not necessarily
linked to the reality but as a way to reinforce and fill the figure.

In Plaza Arifo, Jonathan has tried to express the existing unevenness from the
low level in calle Don Jaime I breaking down it, just like the buildings that can be
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Fig. 6 Representation of drawing in Plaza Santa Cruz
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Fig. 7 Drawing of a moving element in the plaza of Santa Cruz

seen frontally. Drawings of downed planes filled with circles (window shaft). The
elements that are different from the downed planes are the sculpture situated in the
center and signs related to commercial offices.

Just as surprising were the drawings of Andres. Although the configuration of
the square is formed by planes that constitute it and delimit perfectly, it can be seen
in buildings a composition of vertical volumes formed by bay windows, protrusions
and balconies which aligned and close each other, form “vertical planes” in almost
all of its facades. He has expressed this fact by drawing vertical slender planes. The
definition of isolated vertical planes is complemented with the writing of the posters
of commercial applications (see Fig. 8). The empty space of the square, in this case,
allowed a greater and better look towards the architecture and, of course, as in the
other square, to accessories and variable elements.

8 The Interpretation of Architecture Students
by “Cognitive Scale Models”

The expression and graphic representation made by people with DI has been inter-
preted by students through the so-called “cognitive scale models”. Drawings have
been digitized giving to the objects significant volumes. Finally, there has been made
a 3D printing, in the same way as the volumetric scale models, thus achieving a way
to represent, capture and touch the look and expression of the authors, getting a
perceptive, physical and understandable result. The expression of the vertical planes
of plaza Arifio is volumetrically interpreted in Fig. 9, defining the three different parts
in the drawing as they are the base, the vertical element and the ending.
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ANDRES

Fig. 8 Drawing of Andres in Plaza Arifio

Fig. 9 Interpretation of the
vertical planes in Plaza de
Arifio
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Fig. 10 Interpretation of the
diferent objects and drawn
elements in the plaza of Santa
Cruz

Some of the different objects and drawn elements have been treated individually,
as they have been perceived and drawn (Tower, tree, lamppost of four arms,
movement of the motorbike, etc.) and printed in 3D getting a “collage” of events
arising out of the place itself (see Fig. 10).

9 Conclusions

— These tests, in this teaching experience, have allowed to highlight new paths of
reflection about teaching in architecture, linked to the society, producing dif-
ferent lines of research in the perception of the public space. This trial has been
carried out with a vulnerable society sector, such as intellectual disability, and
may be applied not only to persons with perceptual and cognitive limitations but
all citizens.

— The use of graphic expression, in different ways, and as a tool, can reflect and
confirm the existence of different forms of perceiving the public space.

— The society is complex and diverse and it is necessary to accept, understand and
bet on the integration and inclusion of all sectors that form it in the under-
standing and use of public space, since it is and it should be of use for everyone.

— Translation and interpretation by digital instruments and current technological
advances, materialized in “cognitive scale models” enable objective, tangible
and measurable results, opening up new ways of understanding and support to
people with cognitive difficulties and communication. These trials are the
beginning to further research on the sector DI, and must go on evaluating other
differentiated profiles.

— The consolidated public space, tested in these two squares, has been questioned
and, in these cases, it was realized a greater interest in the less permanent
elements. Changing and mutable objects interact better with users participating.
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Mentioned behaviors of the contemporary city may be more linked to the
platform of movement, being persons and objects that are there more partici-
patory actors.

— The permanent planes, produced by the buildings, are useful as “space activi-
ties”. The facades of these spaces behave as backdrops.

— Architecture that shapes the spaces should produce greater communication with
users and should therefore have a greater capacity for change. The vertical
planes only mutate on its lower fl with their commercial alterations. The ability
of transformation of the rest to be able to perceive in a different way might be
questioned.

— Expression, translation and interpretation of public spaces made in this inves-
tigation, points toward a distance among the purposes pursued by the design of
urban space and the ones accepted by today’s society, without any exclusion.
And therefore it points to new ways to solve the public spaces of cities for all its
citizens.
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Teaching Strategies for the BIM Work
Process

Luis Agustin Hernandez, Angélica Fernandez-Morales
and Miguel Sancho Mir

Abstract At the University of Zaragoza we have taught, for six years now, a
subject on BIM called EGA 5. Despite the good results obtained so far, we believe
in continuous improvement and thus this communication is based on the analysis of
other international teaching experiences made with BIM. Among other things, we
found that successful experiences are based on collaboration at various levels, and
that the teaching of BIM should be started at the beginning of architectural edu-
cation. Translating this analysis to our case, we have outlined possible strategies to
apply in the future.

Keywords BIM - 3D - Collaboration

1 The EGA 5 Subject

The content of this communication arises out of the experience in one subject
“Graphic Architectural Expression 5” (EGA 5—Expresion Grdfica Arquitectonica
5) delivered in the fourth semester of the Architecture Degree at Zaragoza
University. At the time this text was written the subject has been taught for six years
(seven at the time of publication in reports).

Right from the start the aim of the subject was to provide students with the
necessary knowledge to be able to effectively and rigorously use a number of
computer tools for architectural representation, which increasingly prevail in this
field: those encompassed in the BIM category. More specifically the subject to date
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has always worked with the Archicad tool, complemented in the final stages by the
tool Artlantis.

As mentioned previously, the subject is delivered during the fourth semester of
the degree: during this phase students’ knowledge about construction, structures
and installations is still rather limited. Therefore, despite the huge potential of BIM
in this aspects—as discussed later on, we try to focus the tool towards defining
formal, volumetric and material aspects of buildings, keeping it at a basic project
level and trying to extract all the expressive potential from the chosen tool.

The subject is eminently practical and employs a teaching methodology based on
active, cooperative learning by students through three models: participative lectures
(De la Cruz 2004), autonomous work and collaborative work. The sessions are
structured initially in the participative lecture with the objective of explaining the
working philosophy and the necessary notions to manage the software autono-
mously, a synopsis of these notions will be provided to students in an educational
platform which will serve as a virtual method of connection between the lecturer and
the student. During this stage students not only benefit from observational learning,
but they are also provided a computer for participative follow-up of the explanation.
The second part of each session is based on autonomous and collaborative work by
students. Autonomous work is guided through individual practical approaches that
help with assimilation of concepts and the procedures explained by the lecturer.
These practicals are presented as short pieces of work delivered weekly. The stage
involving collaborative work takes place over a longer period, establishing a final
group project with groups of 2 or 3 students, which is carried out over the semester.
Student assessment is based on the results of the final project in which they must
prove the competences they have acquired, with correct performance of individual
practicum being compulsory in order to opt for said assessment.

This is so that by the end of the subject students should be capable of making a
complete virtual model of a building, with geometrical accuracy and defining the
basic components (site, walls, floor structure, doors and windows, etc.), and to
properly produce the graphic documents defining the building in two and three
dimensions, in addition to producing lifelike images. Each of these basic compe-
tences is assigned a specific weight within the syllabus of the subject, which per-
tains to the percentage of it in the assessment.

In the subject teaching guide (Zaragoza University 2015) the following learning
objectives are included:

— Students should be familiar with and know how to use the computer tools
available today in the field of architectural representation in a comprehensive
manner and optimising compatibility between different programs.

— Students should be sufficiently knowledgeable to be able to choose the best tools
for their preferences in their future studies and profession, that best adapts to the
way they work of the specific requirements of each project.

— Students should understand the implications of using software tools in the work
as architects and how to make the most out of them.
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Fig. 1 Huelva bus station. Work by Mario Artieda, Adrian Bes and Luis Lastres

Fig. 2 Gifu, Kitagata apartment building. Work by Daniel and David de Buen

This means that, more than rapidly training and instructing them in managing
certain tools, what is pursued is for students to learn to be autonomous and acquire
their own criteria in the use of software resources. As for the work load involved in
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Fig. 3 Lorenzo Normante building, Zaragoza. Work by Beatriz Nitulescu and Diego Valenzuela

the subject, the objective is for students to make the most of their time in the lecture
room, although the 6 ECTS assigned to the subject will require additional time
spent on the subject outside lecture hours.

Every year for course work, a different theme or building type is chosen. Each
group develops a different building, with a level of formal and constructive com-
plexity that should be equivalent. This methods permits furthering students’
knowledge on specific types of architecture, trying to delve deeper into the
transversal natural that academic training requires. To date work has been carried
out on stations (Fig. 1); collective housing (Fig. 2); university buildings (Fig. 3)
and cultural buildings (Fig. 4). During the selection process the aim is for projects
to have sufficient formal and programmatic complexity since students are in their
fourth semester and are ready to take on this challenge, as they have already worked
in depth with minor programmes, such as detached houses and small scale buildings
in previous subjects.

2 The BIM Process

The acronym BIM is indistinctly used to denote Building Information Modelling
and Building Information Management. The second term, covering a wider scope,
is actually a better definition of the term, although it is more correct to talk about
BIMMM) (Building Information Modelling and Management) (Barnes and Davies
2014).
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Fig. 4 Aragon library, Zaragoza. Work by Aitor Gutiérrez, César Jimenez and Siddharta Rodrigo

There is agreement in many texts about BIM defining it as a process. Autodesk,
which has taken the task of becoming leader (also) in this technology, gives the
following definition on their website: “BIM is an intelligent model-based process
that provides insight to help you plan, design, construct, and manage buildings and
infrastructure” (Autodesk 2015).

Barnes and Davies (2014) place more emphasis on control of the physical and
functional performance of a virtual building: “BIM is a computerised process that is
used to design, understand and demonstrate the key physical and functional char-
acteristics of a building (or a construction or civil engineering project) on a virtual
computerised model basis”.

Considering these definitions it is important to bear in mind that BIM is not only
applicable to the design and construction phases of a building, but also to the rest of
a building’s lifecycle or that of a civil engineering project, hence the term process
makes more sense. These definitions also make it clear that a BIM model is not only
a three-dimensional model, but rather is a model of information at many more
levels, with the geometric information being just a part of it.

For the geometric side of things however, which is the part this subject is mostly
concerned with, the BIM tools, and particularly Archicad, also have interesting
advantages over other 3D tools commonly employed by architects and architecture
students, such as Rhinoceros, Sketchup or 3DStudio.

These advantages include:

— a large database featuring pre-designed objects with constructive definitions
(doors, windows, walls, roofs, staircases...).
— information is automatically organised in storeys and flats.
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— the views and plans of the model are produced automatically, with many options
when adjusting the appearance.

— it permits simple creation in just a few steps of very visually effective graphical
documents, such as cross-section views, cone perspectives, shaded views, etc.

— automatically applies all design changes to the affected views.

— facilitates teamwork, permitting simultaneous editing of several parts of the
same model in network.

Basically it is considered to be better adapted to the specific needs of archi-
tectural work than the other tools that have been mentioned, which are very
powerful from a geometric point of view, but more generic in application. These
advantages, but particularly those associated with control of constructive, structural,
energy, costs, organisation, regulations, etc., aspects make this technology today,
and more so in the near future due to its rapid evolution and improvement, a sine
qua non in professional architecture. It is therefore a must in the teaching syllabus
of architectural studies.

3 BIM Teaching Exploration at International Level

In order to define teaching strategies for the BIM process we started by establishing
a status of the question: i.e. browsing articles, congress papers, books, etc. related to
this subject in the field of teaching architecture or design, which have had a certain
degree of academic impact at national and international level.

To conduct this search for information, we resorted to the databases of Web of
Science and Scopus, since they are considered the most highly rated in terms of
scientific quality. The search in Spanish for the terms “docencia BIM” and
“ensefianza BIM” in those databases did not report any matches. We therefore
resorted to searches in English “teaching BIM” and found several publications.
42 in Web of Science and 9 in Scopus. All of them were associated with foreign
universities, and we are therefore able to assert that today there are no articles by
Spanish authors.

We have worked with two types of papers.

1. Texts that describe teaching experiences carried out in international university
contexts associated with BIM technology. These included work by Gu and De
Vries (2012) at Newcastle University (Australia) and Eindhoven; Herrmann
et al. (2014) at Mississippi University; Ibrahim (2014), Abu Dhabi University;
Lv, Huang and Zou, Hubei University (China); Nakapan (2015) Rangsit
University, Thailand; Ren and Zhang (2014), Liaoning University (China);
Zhao et al. (2013), Virginia University; and Ruschel Andrade and Morais (2013)
with a diagnosis of several teaching experiences in Brazil.

2. Theoretic texts or reviews which, without describing the specific experiences
undertaken, they do lay out proposals, trends and/or give guidelines about how
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to proceed when teaching BIM. These texts include: by Ambrose, an American
author of reference on the use of digital media in architectural production and
training of 2007, where he announces a change of paradigm in design methods;
by Barison and Santos (2010) where they establish subject categories based on
BIM depending on the level and activities performed by students to include in
the architecture syllabus; and by Cimino (2013) which discusses the change in
teaching that substitutes the traditional approach to design for a novel BIM
based approach, and puts emphasis on better adaptation by students to the
demands of the job market.

We outline the main ideas extracted from those texts as follows:

1. Asia is at the forefront of BIM teaching. The predominance of recently created
universities and schools probably contributes to this fact: young teachers fully
immersed in the digital culture; syllabuses in which new technologies are
included from the start; new facilities with latest generation IT equipment...
Secondly, and most probably somewhat more senior, is the importance of BIM
implementation in the United States, and to a lesser extent also with BIM
presence in European and Australian universities.

2. Collaboration is perceived as one of the biggest potentials and most important
aspects of BIM teaching. Most teaching experiences are based on this idea.
Collaboration takes place at different levels, all of which have reported suc-
cessful experiences:

— Among students, forming work teams (Zhao et al. 2013; Gu and de Vries
2012). These teams could feature a coordinator or BIM manager and the use
of servers to share information is fundamental.

— Among the subjects in the same degree, basically combining a graphic
expression subject with a project, architectural design (Lv et al. 2013) or
with a technology subject such as construction (Gu and de Vries 2012).

— Among students on different courses, when BIM is included from an early
stage is the studies (Nakapan 2015).

— At inter-disciplinary level, through collaboration by architecture students
with students in other fields (engineering, interior design, graphic design)
(Hermann et al. 2015; Gu and de Vries 2012).

— With businesses outside academia, for example the construction industry,
who are involved in students’ projects and add to them with talks, work-
shops, etc. (Zhao et al. 2013).

3. It is much more effective and motivating for students to relate BIM teaching
with subjects or exercises in the form of projects, than delivering the subject as
simply managing the tool (Nakapan 2015). This can be done either by inte-
grating BIM in project subjects or setting out subject titles such as the devel-
opment of proposals for a ideas competition (Hermann et al. 2015).

4. BIM teaching acquires different roles and approaches depending on how it is
fitted into the syllabus. In introductory courses, BIM is mainly used for
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three-dimensional modelling. In intermediate courses it can be used as support
for design and also as an analysis tool (structural, costs, etc.); whereas in
advanced courses BIM permits comprehensive works direction and management
(Ruschel et al. 2013, based on the model by Barison and Santos 2010).

It is thought to be better to introduce students to the BIM process from the
second semester of their studies, rather than waiting for them to reach higher
levels (Nakapan 2015; Ibrahim 2014). It can be argued that having first learned
to use a CAD tool or a very loose 3D modelling tool, such as Sketchup, can be
an obstacle when trying to gain command of BIM philosophy, which works on
the basis of predefined objects and where rigour in dimensions, unions, etc., is
much more important, more similar to real life construction (Ibrahim 2014:
428).

In several cases the idea of teaching BIM is associated with the idea of training
students in IPD (Integrated Project Delivery), considered to be a competence
with increasing demand on the job market (Hermann et al. 2015; Ruschel et al.
2013).

Since BIM is not just a tool, but rather a working methodology, teaching
architecture through BIM is not the same as using traditional methods to teach
it: applied pedagogy and learning acquired by students are not the same.
Different authors defend the advantages of using BIM over other educational
methods (Ambrose 2007; Cimino 2013). Studies carried out through surveys
and interviews with students and teachers (Ren and Zhang 2014) seem to reveal
that teaching through BIM is more effective than traditional teaching methods of
architecture, and also suggest therefore, that BIM plays a more important role in
university eduction in this discipline.

. Two commercial tools crop up several ties in the different texts: Archicad and

Revit. The second appears to be preferred by students, according to the surveys
(Ren and Zhang 2014). Other names are hardly mentioned.

Assessing students in BIM teaching is a question that has not been addressed in
the papers. The doubt therefore remains in this is because they have not given
importance to it or because it is not tackled any differently from other subjects or
work, or that it has not yet been resolved to any degree of satisfaction to be able
to define it in a paper.

Learning Results in the Subject EGA 5 and Proposals
for the Future

In view of experience over six years teaching BIM at Zaragoza University, we are
able to claim that the results to date have been positive, basing this statement on
three verifications:
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— The number of students who pass the subject, and therefore the proportion of
students who successfully acquire the expected knowledge and competences is
high.

— Students’ opinions about the subject, as recorded in the assessment surveys
conducted by the University, are good.

— The quality of the work delivered by students at the end of the subject is high,
from a graphic and constructive point of view.

Nevertheless, we are aware of some shortcomings that we need to address,
mainly in terms of the model applied to collaborative work, where we should avoid
teamwork becoming a simple distribution of tasks among the members of the team
to pass the subject, and in terms of motivating students to use BIM on a more
permanent basis.

By reviewing teaching experiences carried out by others, we have seen the long
road ahead of us, and the diversity of actions that we need to carry out to position
ourselves at a level that is comparable to the examples seen. In our specific case,
applying these experiences would come up against a number of Difficulties and
Threats, but also some Strengths and Opportunities (Table 1).

Considering this scenario, we are led to believe that the improvements to be
implemented could basically go in two directions:

1. To encourage collaboration with other subjects and materials and with external
companies. Internally we believe collaboration with subjects in other areas of
technology such as construction is viable and effective, which are also present in

Table 1 SWOT analysis of the architectural graphic expression 5 subject

Difficulties/Threats

Strengths/Weaknesses

— The competences assigned to the different
Fields of Knowledge are not very
permeable

— The interest and willingness by in the field
of knowledge of design by teachers with
BIM is somewhat limited

— The credits assigned through EGA to BIM
teaching are limited and are only in one
semester of the study period

— The obligation of defining organisational
aspects for the

subject in a teaching guide beforehand entails

difficulties when planning new, last-minute

proposals, changing strategies

— Motivation and enthusiasm by students
towards BIM during the semester, although
acceptable, allow room for improvement

— Continued use of BIM by students after
finishing the subject is low, with the use of
traditional 2D and 3D CAD tools
predominating

— The syllabus is new and integration of new
technologies is considered in the contents

— The interest and willingness by professors
in the area of BIM teaching are high

— The interest and willingness in the areas of
technological knowledge through BIM
teaching are high

— Carrying out occasional cooperation work
with other subjects and other courses is
viable

— Carrying out occasional cooperation work
with external companies is viable

— The most common commercially available
tools provide free licences for students

— The learning capacity and effort by the
students are excellent
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more advanced courses, which would enable us to work with more highly
trained students and achieve higher degrees of qualification. Nevertheless, with
a view to motivating students and achieving a culture of using BIM tools during
the rest of their academic education, it would be a good idea to encourage
collaboration with project-based areas. Perhaps the teachers in the field of
Graphic Expression need to adopt the role of “awareness makers” or drivers,
among our colleagues in other fields of knowledge concerning the advantages of
including the BIM process in the entire syllabus.

Externally, i.e. in terms of collaborating with companies external to academia,
there are many possibilities, which not only involve them listening to our sug-
gestions, but also us listening to their proposals.

2. Boosting motivation and involvement by students. In this sense each year we
could introduce new exercises with defined duration and assess the perceived
response. Some will work better than others, although the question is to see
where there is greater involvement and a more positive response. Another
possibility is to promote a more proactive roles among students. In this sense we
could try the figure of team coordinator or BIM Manager, or alternatively assign
tasks that entail students taking on individual responsibilities.

Introducing announcements for projects could however be the most effective
option to achieve higher motivation right from the early weeks in the semester,
rather than increasing motivation through to the final stages of the subject, as is
currently the case.

5 Conclusions

The different authors we consulted agree that the idea of BIM teaching will have an
influence on the possibilities of our students adapting to the demands of the pro-
fessional world when they complete their studies. This way we should not only try
to contemplate BIM within our own teaching syllabus, as has been done in many
cases, but we should also research further into more teaching methodologies that are
more appropriate to make assimilation of the competences as effective, complete
and realistic as possible, exploring the specific opportunities afforded by this new
technology that transversally encompasses architectural projects.

Observing and analysing experiences at other schools is useful to obtain ideas
and avoid errors, and therefore disseminating our own experiences is also our
responsibility.

The valid assessment criteria for subjects based on BIM must be dealt with
thoroughly, because of the singularity and depth of the work process, understanding
assessment as a fundamental part of the learning process. This way, which is
necessary to contemplate in a balanced way, the different competences acquired
vary substantially, both at curricular level of students and specific objectives
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defined, thus conferring more weight to one or another depending on orientation,
whether more graphic, more design or more technological, within the subject. In a
subject in the Architectural Graphic Design field, obviously the first of them will
always have a higher specific weight, but we should not forget that BIM is not only
a representation tool, but is more a global work tool in architecture.
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1 Fundamental Teaching Paths: Experimentation
and Applied Technological Innovation

R. Valenti

“Our job is therefore to invent a new system of education that may lead—by way of
a new kind of specialized teaching of science and technology—to a complete
knowledge of human needs and a universal awareness of them.” W. Gropius,
Prospectus of the Bauhaus at Weimar.

Today more than ever it is possible to understand how these words are strongly
connected with the increasing scientific and technical innovations which place
teachers in a new position regarding the specific paths of the representation studies.

The education system of the XXI century is undergoing dramatic transforma-
tions which require the development of a paradigm shift and of new methodological
approaches, referring in particular to the growing attention on the analysis of the
learning methods, of personalized educational offer and of the diffusion of active
learning solutions through the integrated use of the new technologies.

According to the specific way of understanding the systematic development
concerning the new training structures, the methodological innovation, in its most
dynamic and innovative meaning, is combined with the innovative practices in such
a way as to provide the systematic development of the new learning skills with
particular attention to the structure of the morphological evolution of the potential
ideas, to the experimentation and implementation of approach methodologies
aiming at the fundamental theoretical knowledge supported by the critical and fully
aware elaboration through the technological instruments.

In the present context, education, which represents the “instrument” to manage
the ongoing changing processes, plays an impressive role; in this sense, the research
in teaching methodologies supported by the appropriate and suitable technologies
implements the process of knowledge organization, of the circulation of ideas, of
exchanging experiences, of content production and learning support.

The experimentation in the field of the “representation” methodology, for its
specific features, basically represents a priority for the purposes of docere et
delectare that is building pleasant learning environments in order to involve the
students of the first year in the Architecture degree course in the study of a subject
whose evolution of expressive techniques triggers a constructive debate on how to
make and prefigure shapes.

Deepening the understanding from the “modus”, the way indicated by the sci-
ence of representation, to the present instruments involved in the representation of
architecture through technologically innovative software and systems, the final goal
of making the learners master, since the beginning, the visual and tangible com-
munication tool, in all its facets, from the traditional to the most innovative ones,
could be achieved. In that way, the concrete activity conducted in the Laboratory of
Representation leads to the proper understanding of the real potentialities and
conveniences of the different undertaken approaches.
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Modern technology is then perceived not as a privileged instrument but as an
instrument to be used according to the expressive needs and with the gnosiological
support of geometry. The computer introduces us in the complex dimension of the
methodological process; complex but semiologically similar to geometry, the only
real science which allows freedom of expression to be consciously transmuted into
formal reality.

2  Geometry as the Pillar of the Teaching Experimentation
Process

R. Valenti

The exceptional ability of geometry, from the Euclidean one to the most recent
fractals and geometric topology, to comprehend, control and describe shapes in
space, allows a methodological study approach according to which, with the sup-
port of dedicated computer technology and with the specific support of digital
modeling and 3D printing, expressive possibilities are arranged as in an experi-
mentation field.

Aware of how the methodological potentialities and basic assessment of Drawing
are strongly structured, the attention on technology, since the first steps in the world
of geometry, improves their abilities in the double form of cognitive support on the
one hand and representational amusement, consciously used, on the other.

The main task of teachers is that of educating students who begin their studies at
the School of Architecture; training must be considered as a strong desire to fill up
with enthusiasm and passion any activity they are engaged in, combining the basic
skills: firmitas, the stability of the educational approach with the sense of mandatory
urgency towards scientific knowledge, utilitas, the utility with the sense of
expressive ability and organization of the communication of ideas, venustas, the
beauty of the teaching project (Fig. 1).

The proposed work, synthesis of teaching methodology and applied research, is
the expression of an evolution and of the constant change of approach strategies and
of methodologies in order to guarantee a precise answer to training requirements,
through the identification of more and more accurate and suitable solutions for the
different needs and learning styles.

In particular, as for the topics regarding the Representation class they are dealt
with following a procedure which starts from the traditional freehand geometrical
drawing and converges into the elaboration of 3D printing, moving from the study
of the same shapes through their plastic and digital modeling.

The strict connection between geometrical drawing, digital model and physical
model, since the first codified constructions of geometry and architecture, imple-
ments in the learner’s mind the skills of plastic configuration of the studied shapes,
developing a method to approach the solution of design problems, strongly cor-
related with the process of intellectual and scientific elaboration.
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Fig. 1 3D elaborations and 3D printing of conic sections and vaults

Architecture in its making actually is an open dialogue between what we want to
achieve and what still structurally exists in the form of idea, between what we have
been trained at and the new knowledge connected to the very instant we conceive
our stream of thoughts, between creative freedom and rational coercion. The
complexity of architectural objects, along the methodological process, is gradually
unveiled through digital simulation, with a simplifying approach which makes
Euclidean Geometry the expressive term of reference.

The graphic and plastic process of the analytical approach is governed by the
principles of geometry; the current use of the computer as a means of expression
becomes a necessary consequence. The aim is to make learners consciously master
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the digital and physical representation and modeling techniques as a basic pre-
requisite for an appropriate control of the work done; the main purpose is to create
designers able to operate the tools and not simply to use them.

Only a scientifically supported approach can transform the simple users of the
software proposed by technology into agents with the expressive and interpretative
skills which technology itself can offer if properly used.

Therefore, the catalogue of exercises carried out in the Foundations of the
Representation Course within the ambit of the Laboratory of Architectural Design
1, concerning the basic geometry of Euclidean solids and geometry of the funda-
mental elements of architectural construction, stirs students to explore different
routes in order to evaluate the narrative skills in terms of perception and repre-
sentative utility.

Thanks to the possibilities offered by 3D printing, data transmission, from the
common digital model to the 3D manufactured model, brings back the natural and
traditional way of designing, evaluating and exhibiting the idea.

«For the architect the world of thoughts, ideas, fantasy and invention is always
connected to the material world. In this correlation all the potential of architecture is
to be found. Despite all the possibilities offered by virtual manufacturing techniques
and drawing, it is the architectural model which best expresses this correlation.»’

Technological innovation conveys the necessity to postulate the past as still part
of the present assimilating and making it manageable not according to the historical
knowledge but rather according to the real experiential dimension, always at the
basis of the creative process.

This learning and educational approach represents a kind of reconstruction of
what is somehow lost with modernity; it is as if through technology there was a
return to traditional methodologies, activities done no more by a craftsman but
through instrumental skills and meant as a way, a medium, for the reasoned rep-
resentation of purely geometric solids or of historical and contemporary architec-
tural scenarios. The complete management of the generation of shapes of the
architect’s world, and its dedicated software, discloses an expressive immersive
ability in the communicative space, which accompanies the virtual one typical of
the screen and of its initial reference.

Owing to its communicative purposes, each relation between signified and
signifier is conceptualized as a structured connection with the graphic course of
study, made with pencil or digitally, where the sequential logic can be expressed in
different ways for each student, provided s/he can orientate her/himself correctly.

In such a way it is possible to provided an educational opportunity between
teaching methodology and experimentation where the recognition of the founding
theory, based on the principles of descriptive Geometry and of the possibilities
offered by the most modern equipment supplied by the Laboratory of Representation,
represents the pillar of a teaching style according to the present demands.

'Next. 8. International Architecture Exhibition, National Participations, Germania, Venezia 2002,
p. 58.
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3 For a 3D Teaching Approach: The Architectural Orders

S. Giuliano

The study and understanding of the architectural orders have always characterized
the early stages of learning at the Architecture School. It is inconceivable, in fact, to
approach the historical heritage without studying, understanding and analyzing the
particular sequence of moldings which characterizes the architectural order at its
structural, functional and decorative levels.

The Vitruvian “triad”, as a moment of analytical distribution of the historical
heritage, promotes a type of architecture which looks at the past, adopting the
principles of construction and reinterpreting them through an evolution of design
every architect nowadays should take up.

The drawing of architecture, in such a way, becomes a vehicle to spread
awareness. Drawing requires, in fact, the possession of a big knowledge about what
is to be represented, a rigorous knowledge directly proportional to the representa-
tion scale which from the construction aspects passes through the functional ones so
to arrive at decoration as the natural evolution of the architectural system. The
Treatises on Architecture, precious jewels of the Theory of Architecture, which
from Vitruvius’s prose pass through Vignola’s, Serlio’s, Palladio’s sketches, are a
privileged means for the study of the architectural order.

The teaching method regarding the drawing of architectural order constantly
refers to the XV and XVI century treatises. Sketches engraved on knowledge-rich
tables which involve architecture in its making and which always include the theory
of the architectural order.

The diachronic link of these treatises with the methods of representation implies
that they have to be represented in the double dimension or in perspective. If two
dimensional representation ensured an objective perception of the architectural
work, with the limit of the denied third dimension, perspective allowed the
simultaneous reading of the three dimensions, endowing the represented work with
a specific formal autonomy. Such autonomy certainly was evaluated by the sub-
jectivity of the writer. He, free to set the main parameters of the perspective view,
could autonomously enhance a particular aspect of the represented architecture
rather than another one.

In opposition to the representative autonomy of perspective and to the limit of
the third dimension in two dimensional representations, the new representation
methodologies essentially linked to the recent technological development allows, as
a matter of fact, a rigorous representation no more affected by the drawer’s sub-
jective experience. The virtual model, in such a way, allows the simultaneous
reading of the three dimensions; the dynamism of the virtual object not only
releases the represented object from the static nature of the drawing on paper it also
evokes a tangible response in the observer.
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If it is true that drawing means knowing reality in details, it is also true that the
simultaneous representation of the three dimensions of reality allows a precise
knowledge of what is being represented.

The consequent development of the virtual and mathematical models lies in the
material representation of the digital one. 3D printing, in such a way, makes it
possible that the tangible response, previously formed in virtual graphics, is
delivered to a reality which is no more virtual even if still connected with reality.

Drawing an architectural structure in its two dimensional development, com-
pleting it in its 3D development, enjoying it in its virtual dynamism and perceiving
it in its tangible response is the experience the students of the second year at the
School of Architecture in Siracusa have been involved in. An experience linked to
one of the most picturesque places in Eastern Sicily, symbol of the stratified
complexity of the island of Ortygia: the Cathedral Square.

The didactic experiment was brought into being by a survey campaign carried
out during the research process of the Laboratory of Representation of the
University of Catania about the stratifications in the island of Ortygia. The surveys,
carried out with laser scanner technology, were centered on the configuration of the
different stratification levels in the Cathedral Square: from the hypogean spaces to
the baroque curtains of the square.

The students, after approaching the Renaissance treatises on the architectural
orders and the point cloud virtual model developed during the survey of the square,
were invited to carefully observe the scenery facing the basin with reference to the
rules of the architectural orders. The real life drawing sessions of the partitions and
of each molding of the buildings in the Cathedral Square—besides educating the
students to the appropriate proportioning through the redesigning of the existing—
were aimed at drawing the different scansions of the order, distinguishing every
single molding and understanding the main construction rules (Figs. 2 and 3).

The second didactic step dealt with the two dimensional drawing of the facades
using CAD, from ortho imagery derived from point clouds, meant as a place for
confrontation and evaluation of real life drawing and as a starting point for the 3D
modeling, final step of the teaching course.

The students had inevitable difficulties in adding the third dimension to the two
dimensional papers: in the first instance, the difficulties arose in the management of
the 3D modeling software, successfully overcome when the main commands for the
representation of solids through the Rhinoceros software were installed to the PC.

Greater was the difficulty in representing the molded structures in their 3D
development. Difficulties rarely encountered during the phase of 2D drawing—for
reasons intrinsically inherent in the nature of the two dimension drawing—which
are highlighted by the third dimension both by the simultaneous views to be rep-
resented and by the precise degree required by the virtual mathematical model when
in use.

The solution to these problems is often provided by the construction technique of
the architectural detail. In particular, the virtual design of the pluralities of the
baroque style experienced the same difficulties of real construction; as a
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Fig. 2 Survey and digital
modeling of the fagade of the
Cathedral in Siracusa
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Fig. 3 Digital modeling and 3D printing: a detail of the Cathedral in Siracusa

consequence the virtual modeling was carried out following the stages of real
construction, often attributable to easy manageable geometrical forms.

The third and last step dealt with architectural design communication: on the one
hand trying to make real what can be obtained by a virtual model through software
suitable to the rendering process and on the other hand trying to materially com-
municate—through 3D printing—what the virtual design had generated. The ren-
dering process of the modeled fagades made possible a series of observations on
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their plasticity, on the relationships between solids and voids, on the properties of
the materials in relation to light and to their exposure.

These are considerations due to the model dynamism which from learning
prerequisite border on complexity and research.

4 Thinking in Three Dimensions: 3D Printing
E. Paterno

Representations through plastic models have always been an excellent support for
the study of Architecture as well as an effective means of communication to express
personal ideas. Although the material representation of any object can provide its
tangible perception, however, it is possible only through modeling software to
generate dynamic and virtual models able to represent reality with precision.

Thanks to the combination of visible and perceptible, of virtual models and
tangible models, recently, a whole series of machinery, among them, 3D printers,
have become widespread. They can precisely replicate in the real world any 3D
model.

“All the reports on the research about a hypothetical control of artistic expres-
sion, whether “design models” or “analytical models” must jointly work towards
the High Education of the architect who cannot escape from the cognitive expe-

riences of the “state of the art” situation ... through the activation of some
exploratory creativity any already made architectural works require
unequivocally”.?

Taking this into consideration, the students of the Foundations of the
Representation Course, in collaboration with the Laboratory of Representation, had
the first hand experience of what they had already studied in relation to contem-
porary architecture. After attending a didactic workshop which focused on the topic
of digital shape creation and modeling, identifying the basic geometry which
generates the volumes, they could synthesize their models through their
3D’printing. This process allowed them to develop a deeper understanding of the
object itself, from the formal and conceptual point of view. In fact, while the
architectural redesign stimulates in the students the content knowledge of the
project, the representation of the object of study through the model, on the contrary,
helps them to understand architecture effectively and critically (Fig. 4).

In this way, the elaboration of models becomes an important moment for the
interpretation of the architectural work. The model makes it possible to analyze, to
research shapes, to identify the underlying idea of the project becoming the result of

2Cantone U., 2003. Le alterne vicende del concetto di “modello” nelle tematiche dell architettura.
In Valenti 2003, p. 165.

3The instrument in use at the Laboratory of Representation is a powerwasp 3D printer with CNC
cutter and LCD/SD display.
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maison a Bordeaux, 1998: e
graphic elaborations, digital
model and 3D printing

Corso di Fondamenti di Rappresentazione

Fig. 4 Rem Koolhaas, ‘I? -l Universita’ degli Studi di Catania 0.
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a constructive dialogue between the teacher and the student. The latter won’t be a
mere reproducer of plastic forms but their interpreter.

Such a study experience was concluded with the printing of some digital con-
temporary architectural models which analyzed the concept of living; in particular,
Rem Koolhaas’ projects in Holten, Holland and in Bordeaux, France suggested to
go with the separate printing of the individual floors considering that the building
structures are not determined by overlapping levels planimetrically correspondent
but, according to the architect’s poetic inspiration, by a significant horizontal
slipping of the upper floor in the first house and by an articulated composition due
to the different altitudes of the site in the second house.

3D printing has been designed so to highlight the distinction between solids and
voids and between internal and external voids, expression of an eclectic and
apparently dissonant language; specifically the architectural form establishes a
dialectical relation between voids, identified by usable spaces and matter, condi-
tioned by exigent demands.

The model, moreover, draws and focuses attention on the architectural elements
which make large use of the most innovative technology, never for its own sake,
rather instrumentally for the achievement of formal outcomes able to prove how the
demands of living, even if conditioned by specific requirements, could be incor-
porated in pre constructed or substantially free shapes, creating articulated spaces
not necessarily structured according to the logic of modern movement itself
(Fig. 5).

A further experience of study and 3D printing was the one regarding the model
of E. Souto de Moura’s patio houses (1999) in Matosinhos (Porto), Portugal. The
model makes visible and perceivable the spatial rationality of the project and the
research on formal essentiality. The characteristic thematic core of the Portuguese
architect’s work is, in this case too, that of introspection and enclosure, where the
patio’s theme, repeated more than once (entrance, central and green patios) is
clearly explained in the model thanks to the succession of solids and voids
emphasized by the white color of the matter.

The students in the Laboratory of Representation Course 2 proved their skills
analyzing the Pavilions of Milan EXPO 2015. In this case, they analyzed the
modalities the components of every single pavilion are made up, through a series of
inquiries suggested by the work itself. Such a mechanism allows the reading of the
construction logic and of the generating forms conferring on the model the role of
an interpreter. In fact, disassembling and reassembling it they deepened their
knowledge of the project, they understood the construction dynamics, identified the
design intentions and brought to light its underlying geometric rules.

As for the UK Pavilion in particular where the model complexity was simplified
printing layers of hexagonal meshes (hives) subsequently overlapping and sus-
pending the one with the other so to define the spherical void in the centre which
generates its shape, the discovery of the basic rule, symbolic and structural at the
same time, was of dramatic importance for the final step of the digital modeling
process, that’s why the adopted procedure was that of subtracting from the volume
represented by the meshes a volume of spherical form.
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Fig. 5 Geometric analysis
and 3D printing of the
concept model of the UK
Pavilion at Milan EXPO 2015
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Fig. 6 Rendering process and 3D printing of examples of contemporary architecture

This didactic path* allowed the development of a process where 3D printing
represents the final phase of a creative path which starts from the idea, goes through
its digitization and at last results in physical tangible objects; specifically it proved
ideal at raising interest in students, stimulating their creativity. Thanks to the
evolution of 3D printing industry, the analytical reasoning on architecture is carried
out with “the words of architecture” that is with the instruments and with the
language proper to architecture (Fig. 6).
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Configural Containers and Physical
Models in Architectural Ideation

Jorge Domingo-Gresa and Carlos L. Marcos

Abstract The necessity to show students a basic grammar of forms in space as a
training for future challenges to deal with in architectural design projects is dis-
cussed here using abstract referents not directly connected to architecture. This
paper addresses a propaedeutic and innovative teaching practice integrated within
pedagogic strategies of graphic and three-dimensional architectural ideation.
Physical models are valued as form-finding tools for space ideation as well as for
training a haptic and visual conception of space. The use of the referred configural
containers is favoured as a means of framing spatial ideation in order to achieve
greater teaching effectiveness and creative enhancement, as it provides a certain
support for the students’ confidence however unfolding an unlimited range of
exploratory alternatives. Despite the apparent constraints that such previous
imposition entails it does not lead to a loss of creativity with regard to the students’
spatial imagination that is conveniently nourished with an imaginary of references
as much useful as they are necessary. The work of sculptors as much as that of
architects is adequate at this learning stage to enrich the mentioned student’s
imaginary and help them to produce quality work.

1 Introduction

Traditionally, pedagogical strategies in relation to architectural ideation were
basically confined to the field of graphic expression and drawing, being raised by
Segui (2000) at the School of Architecture in Madrid and later disseminated to other
schools. Perhaps less attention has been paid to the possibility of experimenting in
space with physical models directed towards volumetric and space configural
exploration (Marcos 2008). In both cases, the difficulty of implementing approaches
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associated to ideation—perhaps the reason for a certain reluctance within our area
of knowledge regarding the applicability of such pedagogical approach—Ilies in the
fact that it should address a real process of ideation focused on spatial configuration
but without having to make a real architectural design. These teaching practices also
try to favour an active positioning of the student in this pedagogical process,
therefore complementing other graphic activities based either on representation or
analysis of existing referents—practices, on the other hand, also useful and nec-
essary in architectural teaching.

Furthermore, the attempt of educational innovation in architectural ideation may
be founded and substantiated—as has been evidenced in certain teaching experi-
ences recently circulated at conferences and journals (Marcos and Domingo 2014,
2015)—in the use of direct architectural referents, in contrast to non-specific, or in
the prevalence of the figurative and tangible against the abstract and indeterminate.
However, it is also possible to work on it using physical models.

Thus, models of ideation with direct architectural referent can be considered
within the status of configuration models as stated by Carazo (2011, 35), that is
“scale models carried out as working tools, intended, in this case, for the author
himself and produced during the process of materialization of the idea, exploring
possibilities that will finally be embodied in the project”. Being however impossible
in our case, since no architectural design does really exist, we try to raise similar
strategies to this ideal situation designing a pedagogy based on the use of configural
containers and spatial order systems, so that it may trigger the students’ creative
process to attain a three-dimensional form. Consequently, also as a visual and
haptic exploration of space (Pallasmaa 2006) (Fig. 1).

We conceive configural containers as volumes of varying complexity—without
structural or structuring elements previously associated, taken as a reference for the
physical model to be developed inside it or, eventually, to be transgressed, but
always being visibly manifested wholly or partially in the final proposal. It is
possible to work on it isolatedly or in combination with order systems or spatial
organization systems (Ching 1982), always from the perspective of ideation, to
formally and functionally interrelate the different configural spaces generated.

Fig. 1 Elementary configurations based on a cube. Students: Adridn Andrés, Emilia Mittmann
and Anna Maly



Configural Containers and Physical Models in Architectural Ideation 93

2 Strategy

From the above, we have a tool and a method to work on that becomes an effective
support during the process of “materialization of the configural idea,” both for
students and, eventually, for the architect himself.

At first glance, one might think that our approach, scheduled and supported in
the mentioned configural containers may be considered counterproductive because
of its limiting or “constraining” character within the ideation sphere. However,
there are many who authoritatively argue otherwise with respect to this type of
regulated processes, both in the world of creativity in general and in their particular
fields. In a highly topical field such as advertising, Goldenberg recent studies not
only credit them for their practical side, but have managed to experimentally prove
their direct involvement in creative excellence (Goldenberg 2009, 33).

In his well-known Musical Poetics, Stravinsky wrote: “The creator’s function is
to sift the elements he receives from her [imagination], for human activity must
impose limits upon itself. The more art is controlled, limited, worked over, the more
it is free. As for myself, I experience a sort of terror when, at the moment of setting
to work and finding myself before the infinitude of possibilities that present
themselves, I have the feeling that everything is permissible to me. If everything is
permissible to me, the best and the worst; if nothing offers me any resistance, then
any effort is inconceivable, and I cannot use anything as a basis, and consequently
every undertaking becomes futile.” (Stravinsky 1947, 63).

The field of creativity is like a vast territory which we need to demarcate to be
able to control, so that the self-imposed previous order of the author—in the words
of Antonio Miranda—may validate the consistency of a certain design in accor-
dance with the rules that the author imposes over the object of his production.

Furthermore, Eco emphasizes the need for “constraints” within any artistic
content”: A painter who decides to use oil instead of gouache, a canvas and not a
wall; a composer who chooses a particular key; a poet who chooses to use couplets
or heroic rather than alexandrine verses: all that constitutes a system of restrictions.
It happens with avant-garde artists, who seem to elude restrictions; they simply set
others that go unnoticed” (Eco 2011, 32).l Cubism, to mention a well-known
example, tried to break with the rules of perspective pictorial representation fixed
for centuries from the Renaissance onwards (Cooper 1984, 15). Therefore, it used
representation systems that systematically questioned the idea of a single point of
view and central projection derived from it even if it used different resources such
as the multifocal fragmentation of the analytical period or the essentially flat rep-
resentation in a compressed space evading depth characteristic of the synthetic
period.

'T.N. The literal quotes, excepting Stravinsky’s quote, have been translated from the Spanish
version of the text as we have either been unable to access the published English version or there is
no published English version of the texts.
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In the field of painting we find illustrative experiences such as that of Purism at
the beginning of the last century in which flat compositions are subjected to the
“rigour” of the so called regulating lines (Fig. 2).

Many of the paintings produced by Le Corbusier between 1919 and 1930
(approximately half of them) used a format called 40F, 100 x 81 cm. Over most of
them a similar scheme to the one in Fig. 2 could be traced to obtain “a proportion of
the canvas together with some points and inner axis that are capable of accurately
sustaining and ensuring the effectiveness of the most challenging spots within the
composition” (Quetglas 2008, 68). Thus, the painting is freed from potential abuses
that could lead to its imperfect or difficult appreciation. It must be noted that Le
Corbusier did not confer regulation lines a specifically generative function or a
contribution to creativity, although he neither denies such a possibility when he
states that they do constitute “a geometric or arithmetic means by which to give the
plastic composition (architectural, pictorial or sculptural) great precision in its
proportioning [structuring]. There is neither mystic nor mystery, but a simple
adjustment, a purification of the intentions that the artist applies to his work. The
regulation lines do not provide lyricism to work... [but] as the composition is
refined the intention is fortified” (Le Corbusier 1929, 13). The apparent absence of
poetics does not imply, in our opinion, a lack of creativity. These geometrical
attempts employed by Le Corbusier are but the transposition to painting of the idea
of order so present in the architectural discourse since ancient times and so often
employed by the Swiss himself in his Vers une architecture. On the canvas, this
transposition, acquires a status of internal order ensuring a compositional structure
in the establishment of a harmonious balance. Le Corbusier himself wrote in those
years, “The highest pleasure of the human spirit is the perception of order” (cit.
Sancho 2000, 73). Although it would be necessary to add that this order is rather
classic when compared with the closest precedents of Synthetic Cubism and in
particular to the previous work by Gris and Picasso. Modernity is freed from the

Fig. 2 Illustration based on
no 52 by Quetglas (2008, 68).
La bouteille de vin orange
(1922)
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rigidity of axial symmetry as an inherited artistic value of classicism, a composi-
tional reliquary that Le Corbusier had great difficulties to evade in most of his purist
paintings and his celebrated villas of the 20s despite their unquestioned modernity.

Quetglas (Ibid. 69) also notes that the horizontal projection of Villa Savoye is a
rectangle of proportions adapted to the same regulatory scheme shown in Fig. 2.
Our interest however lies on the imposition of a strict perimetral limit—both
superficial and formal—for the development of the three floors in its interior space.
The importance that Le Corbusier confers to the definition of the limit is evident in
the sketch of the 1928 version (which will eventually lead to the final settlement of
the “first draft”) if we analyse the way in which the traces have been produced. The
precise fine lines, measured and traced with a ruler for the outer perimeter contrast
with the thick, freehand, uninhibited lines sketched in the interior over the preset
orthogonal grid (Fig. 3).

Just by considering the line weights and the accuracy of their tracing, prepara-
tory and auxiliary previous drawings can be easily differentiated from the project’s
“definitive” strokes. Sketching illustrates with precision—temporarily and formally
—an outside-in ideation process, beginning from the perimeter to later hierarchi-
cally locate the curve, the ramp and the partitions over the aforementioned
orthogonal grid dimensionally regulated from a pre-set module.

It is important to document and convey to students, the existence, along with
others, of this kind of spatial configuration processes, from a pedagogical point of
view. Being our purpose the elaboration of a physical model, it is convenient to
place the question in the sphere of three-dimensional representation. To achieve this
we show them the famous types of architectural compositions illustrated through
his 20s villas (Fig. 4) in which Le Corbusier, with obvious intentionality, uses
axonometric and dihedral representation simultaneously.

This particular teaching strategy, based on the use of previous exterior config-
urations or configural containers is perfectly integrated into any of the three types

Fig. 3 Villa Savoye’s
ground floor 1928 sketch
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Fig. 4 Four types of
architectural compositions,
according to Le Corbusier

that Le Corbusier groups under the heading of “cubic composition (pure prism)”
and, among these, we consider type 4 as the one with greater resemblance. It is
easily identified with Villa Savoye with regard to which the master writes: “Very
generous. An architectural will is stated [fixed] in the exterior. All functional needs
(sun exposure, contiguities, circulations) are solved in the interior”. We understand
this as a more feasible option in students’ works, as according to the definition
originally put forward for the configural container—even if its whole manifestation
is possible—only the partial use of the enveloping skin is fostered, distancing from
type 2, as well as from type 3 because of the absence of the mentioned skin (which,
nevertheless, does not imply total absence of physical configuration). In fact, our
concept does not differ much from corbusean “pure envelope” pointed by Reichlin
(1985, 40), since it deals with a problem of geometry considered as a structuring
element, not to the degree of surface colonisation, although part of the work in
which our students operate deals with the articulation of the outer skin or shell.

Connecting with the architectural pedagogical tradition, the exercise of the most
basic configural container—the cube—could be related to the well known nine
square grid exercise promoted in the academic sphere of American architecture
schools in the late 50s (Eisenman 1999: 27) and proposed in the design studios as a
domestic architecture problem. It could also be considered an inspiration for some
of the houses designed by the Five that would eventually produce some exemplary
sequels across the pond years later (Turégano House, Alberto Campo Baeza.
Fig. 5). Exhausting the disciplinary history, it could also be related to the com-
positional schemes proposed by Durand, although in the teaching experiences
referred here always trying to follow a haptic and constructivist three-dimensional
approach of the architectural space.
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Fig. 5 Turégano House,
Alberto Campo Baeza (1988)

3 Activity: Framework and Development

First, it is necessary to point out that three-dimensional physical models are con-
sistently integrated in the practice scheduled throughout the course within the
Graphic Analysis and Ideation 2 (AIG 2) subject, either as a validation of specific
elaborated graphic ideation exercises (Marcos and Domingo 2014), either as
autonomous teaching practices. Indeed, the training discourse is partially based, on
the one hand, in the belief that the swiftness of freehand drawing, on any medium,
whether conventional or computerised, is irreplaceable and, on the other hand, in
considering that the correspondence between handcrafting and the mechanisms of
graphic thinking can be intimately related in the design of the architectural object.

Regarding the elaboration of the models, this prospective drawing is used both,
before and simultaneously during their construction; accordingly, it should be
included in the final delivery of the work as an important phase of it (Fig. 6). Not only
should the final result achieved by the students be assessed, the process itself may be as
important as the result attained. All germinal and tentative explorations generate an
internal history of the design to be validated and are also embodied in the various
sketches made before or during the actual construction of the physical models.

The models derived from predetermined spatial configurators are not the only
type of exercises dedicated to three-dimensional physical ideation. Other teaching
practices employed for years (Marcos 2008) are possible and necessary to experi-
ence the most basic spatial concepts in the field of spatial configuration, that is,
systems that could be referred to as space colonization strategies: Subtraction,
limitation and addition (Fig. 6).

The results achieved here are more sculptural due to their more abstract nature
and to the use of references of artists who have mastered these strategies regardless
from architecture. For students this activity has however proved very useful as a
first approach with materials and techniques that will later be used (Fig. 7).

This sculptural character must be understood as a learning process of a gener-
ative grammar of forms in space, improving the plastic training for the future
architect. Their acceptance, though, requires a previous introduction on theoretical
knowledge that will allow the student to undoubtedly discriminate what is essential
and inherent to each discipline. Furthermore, for both, the sculptor and the architect
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Fig. 6 Spatial colonisation by subtraction, limitation and addition. Students: Maria Coérdoba,
Paula Pastor, and unknown student

Fig. 7 Graphic and three-dimensional physical ideation. Student: Eliza Neagu

form is necessarily related to the colonization of space though, especially in the case
of the latter, this colonization must also produce void volumes; in this sense, these
strategies are common to both disciplines. Thus, the development of these models is
always preceded by an overview of fully contextualized references of the work of
different artists such as Chillida, Palazuelo, Oteiza, Tatlin, Malevitch,
Vantongerloo, Rodchenko, Caro, Pevsner, etc. Exercises based on limitation could
be directly connected in some cases, to Oteiza’s metaphysical boxes. The inten-
tional use of plastic or architectural references from various authors constitutes a
primary source of images intended to enrich the students’ imaginary, scarcely
nourished in this field for most of them in their second year of career.

Obviously a configural container is a self-imposed geometry, not necessarily a
goal in itself. Therefore, the container must not necessarily be a cube; any relatively
simple geometry could serve as a trigger for space exploration; its importance laying
on its enveloping of the geometry within whose boundaries the students must develop
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Fig. 8 Configuration based on a straight prism and a linear composition system. Student: Julia
Ruhkamp

(a) (b)

Fig. 9 a, b Configuration based on two cubes and on a parallelepiped and a cube. Students:
Luis J. Torrecillas and Ana M.* Alfaro

a formal investigation limited only by their own imagination. Figure 8 shows an
exercise with an elemental container originated over a straight pseudo-prism.

Moreover, configural containers do not always have to be elementary shapes in
the sense of simple single volumes, they can also comprise two or more easily
identifiable elementary geometries as shown in Fig. 9a, b.

In these cases, especial care must be dedicated to the particularities of the
different grouping situations developed so that students identify and ponder the
advantages and disadvantages of each strategy to be eventually used in their future
architectural designs. Intersections will require exploring the nature of the visually
and physical shared space, carefully dissecting which noticeable and immaterial
variables are to be affected. Juxtaposition will require a previous study of the
contact alternatives and modes—punctual, linear or superficial—and their suit-
ability in terms of relational objectives that arise. Finally, if elementary containers
are to be separated, the concept of active proximity should be explained and
assimilated through the study of shared variables (function, view, lighting, pro-
tection etc.) as well as the concept of unity of the whole design. In this case notions
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Fig. 10 Cubic configural container. Order systems: orthogonal grids with simple and complex
rithms. Students: Eliza Neagu and Maria Felio

such as proximity, absence-presence, rthythm and all perceptual variables involved
play a key role (Arnheim 2001).

Continuing an established architectural tradition, the use of the referred order
systems or spatial organization systems is proposed to students in order to provide
them with tools for a compositional organization of space (Marcos 2008). These are
basic tools that have always been present in the configuration of architectural space
throughout the centuries. As unambiguously has shown Ching (1982), most of
these—linear, central, clustered, radial, and gridded organizations—have been used
historically, regardless of culture and time. Even today they can be of great aid on
the difficult task of plunging students into architectural ideation.

Order systems allow to delve into configurations that are based on the impor-
tance of the interior, in inside-out processes, to be used as tools for grouping any
number of elements and their overall organisation in order to achieve a unitary
design, either in a single geometry or in a complex system. While this type of
practices are beyond the scope of this text and constitute an independent educa-
tional unit, it is nevertheless possible to combine order systems as a tool for the
configuration of interior spatial possibilities in elementary configural containers,
individually or in groups (Figs. 10 and 11). Their application is also useful in the
articulation of the enveloping surfaces (Fig. 11). Neither do these systems prefigure
an enveloping surface that necessarily constraints the spatial configuration possi-
bilities; they only ensure a consistent relationship that allows to articulate forms in
space according to a preset order.
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Fig. 11 Static and dynamic space. Significations through zenithal and side-rhythmed lights.
Students: Borja Vilaplana and Anna Maly

The initial Fig. 1 shows how ideation practices with configural containers may
support different levels of formal approximation to real architecture (decreasing in the
figure to the right), depending on the eventual pedagogical objectives addressed. In any
case, this type of exercise can always address essential concepts such as order, articu-
lation, absence-presence, interior and exterior space, static and dynamic space, rhythm,
light, composition, etc. (Fig. 11). This training may significantly contribute to prepare
students for architectural design courses in which other layers of complexity must be
superimposed on the justification of the form such as may be the programme, the
construction, the structure, or the context, just to name a few. Thus, in our opinion, the
propaedeutic mission in these exercises is evidenced in as much as students acquire
tools to tackle architectural designs with increased confidence or are able to understand
through experimentation influential plastic references concerning modern architecture
to be addressed in courses of Architectural Theory or History of Architecture.

4 Conclusions

Space ideation practices employing configural containers are not a goal in them-
selves beyond the students’ initiation in space configuring. These practices are
raised with the propaedeutic intention to nourish students with a rich plastic
imaginary and to contribute to increase their design capabilities through these
strategies basically oriented to architectural design but also, to a lesser degree, to
Architectural Theory or History of Architecture.

The initial position of the course within the plan of studies of the Degree in
Fundamentals of Architecture involves dealing with still very elementary concepts,
although absolutely essential, as are the notions of order or composition, on the one
hand, and the categorization of space or its corresponding signification by means of
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variables such as light and colour, studied previously—generically and
non-specifically—during the first year in Graphic Analysis and Ideation 1.

From a pedagogical point of view, they are specially credited as an application of
the so-called constraints in the processes of ideation, a factor of creative
enhancement thanks to the contribution of an effective frame or support for design
confidence in the neophyte.

They are also credited for direct haptic and visual experimentation, that make of
them a powerful and necessary instrument of spatial apprehension after having
taken the course of Descriptive Geometry.

In relation with the preceding paragraph, they are also conferred a fundamental
value in understanding the relational phenomena between different individual
spatial entities (intersection, articulation, juxtaposition, proximity, etc.), allowing
their subsequent grouping.
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Technology Transfer: From the Film
Industry to Architecture

Federico Luis del Blanco Garcia and Ismael Garcia Rios

Abstract The purpose of this writing is to analyze different visualization tech-
niques used in the film industry, so they can be used in the field of Architectural
Graphic Expression. Over the years the film industry has developed techniques,
specific hardware has been manufactured and new applications have been designed.
They have subsequently been adapted so they could be used for architectural
visualization. The film industry is constantly evolving and always stays one step
ahead. “Time” factor is added as a new important parameter to consider. If you have
the knowledge, one could make animations that simulate three-dimensional envi-
ronments from static images without expensive resources.

Keywords Techniques used in the film industry - Architectural visualization -
Transfer of technology (TOT)

1 Structure

The structure that we have used in order to analyze the different techniques in this
paper is subdivided in three different points, attending to its dimensionality (Fig. 1):

A. Two dimensional environment techniques:

— Still-images sequences that allow us to make never ending zooms.
— Animation of images inside a two-dimensional environment, emulating a
three dimensional environment.
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Fig. 1 “Matte Paint” used in the film Star Wars

B. 2,5 dimensional environment techniques:

— Projection of still-images on two-dimensional surfaces, emulating a
three-dimensional environment.
— Use of 2D surfaces inside a 3D environment, emulating real 3D environments.

C. Three dimensional environment techniques:
— Projection of still-images on three dimensional surfaces.

At the end of the paper, we analyze how to compose architectonic elements
generated using conventional techniques—either in two or three dimensions—in-
side virtual environments (“3D camera track” y “match moving”).

Due to the graphic nature of this paper, we have added links to a series of videos
that have been done by the authors of this work, and a selection of animations done
by different artists specialized in this field of expertise. https://www.youtube.com/
watch?v=fE17WDunkEs&feature=youtu.be.

2 Content

“Matte painting” techniques are even older than the video cameras. Film industry
had already developed their own techniques to introduce actors in a nonexistent
environment before 3D modeling software, animations or photomontages tech-
niques were developed. Before the digital era, the artists painted large canvases that
served as background scenes. Thus the realization of real scenarios were avoided
and made it possible to make scenes that would otherwise have been impossible.

Ben Hur is an example of the first generation of films in which these techniques
began to be used. They could recreate the classical world of Rome using paintings.
The progressive development of different techniques have allowed the reconstitu-
tion of fantastic or futuristic cities. The architectural design has increasingly gained
importance in film industry.


https://www.youtube.com/watch?v=fE17WDunkEs&feature=youtu.be
https://www.youtube.com/watch?v=fE17WDunkEs&feature=youtu.be
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The use of computers and the development of specific software and hardware
have led to a transfer of traditional painting techniques to computer tools.
Watercolors and large paintings have been replaced by graphic tablets and pressure
sensitive pencils, working on programs like Photoshop (still image), After Effects,
Nuke (animated image), 3DMax, Maya or Cinema4D (3D modeling).

3D models can provide extremely high detail and more accuracy than handmade
models. However, 3D modeling needs time and expensive resources in order to
render a scene.

The methods that we are going to analyze can efficiently combine 3D modeling
techniques with the elaboration of pictures or collages: we can use a projection
system using computer applications, reducing the processing time of scenes and
minimizing production costs.

This system makes it possible to elaborate animations and architectural ren-
derings not only for movies. Anyone, with the necessary knowledge and skills, can
use them in other areas of expertise. The transfer of advanced film techniques to the
Architectural Graphic Expression provides high quality standards in the represen-
tation of architecture. The limited use of these techniques in the field of architecture
is mainly due to both, its almost no teaching in architecture studies and the lack of
specialists in this field.

The study of these techniques has been structured according to their dimen-
sionality in order to have a better comprehension. Each technique may require
different software although all of them are within the same field of specialization.

3 Two dimensional environment techniques

— Still-images sequences that allow us to make infinite zooms.

We can use this technique to make successive zooms using still-images instead
of videos. Using photographs, ortho aerial photos or handmade drawings decrease
production costs, reduces the processing time and allows the artists to have full
control over the graphic result.

The main problem we can encounter using this technique, is the limitation of the
resolution of the image. If we make a zoom, the image will appear pixelated. To
solve this problem, we need to use multiple images at different scales focusing on
the same point, framing one inside another. Thus, using the zoom we can move
from one image to another solving the resolution problem. We can use as many
images as we want, with the possibility to make a never-ending zoom.

The video “Powers of ten” by Ray and Charles Eames was done this way but
manually. It starts with an everyday scene and then the point of view goes away
progressively towards the universe. The order is reversed on the second part of the
video. The impossibility of having a single image with hundreds of millions of
pixels to make zoom on, forced the Eames to use a sequence of images that are
focused on the same point (Fig. 2).
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M.C. Escher

Fig. 2 Animation of M.C. Escher lithograph, making an infinite loop
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Applications such After Effects allow us to make these kinds of animations with
quality and precision. We can find the mentioned example in the following link: https://
www.youtube.com/watch?v=tbCwkfrKuaw (Potencias de diez—Powers of ten).

Another interesting example is found in this animation presented in the “Canal
de Isabel II in Madrid for the exhibition of the work of M.C. Escher”. It explains
this amazing composition of the great artist. A painting in a room shows a building
in which we find again the same painting. It generates an infinite loop where we are
able to see the same lithograph again and again. https://www.youtube.com/watch?
v=9WHdyG9mlJal (efecto droste de M.C. Escher).

In order to animate an aerial image that comes closer to our project, we can
sequence different images that contain the project on different scales.

— Animation of images inside a two-dimensional environment, emulating a three
dimensional environment.

It is possible to animate images to make a video as if it were a collage, using
trimmed images.

This is the most straightforward technique for inexperienced users because of its
immediate results. We can change the scale of objects and the vanishing point to
compose the scene as we do in a perspective drawing.

This technique isn’t very effective if we have to make several projects. Because of its
almost hand-made nature, we have to start every new project from the very beginning.

Designing 3D models is more effective if we are planning to render many
images, because we can reuse the work on different scenes. If we change the point
of view in a 2D environment design, there is almost no reusable material.

To make a project, we could use still-images as well as animated videos.
Anything that is animated will reproduce the same way in the composition. Every
animated object is played throughout time.

Because of its manual nature, the variety of solutions of this technique is
unlimited. We could make photo-realistic compositions, conceptual animations or a
combination of both; the only limitation is the skill of the artist (Fig. 3).

In the following link we can find an animation of this type explained step by
step: https://www.youtube.com/watch?v=1UaEUznz2zM (Tom Hisbergue).

4 2,5 Dimensional Environment Techniques

— Projection of still-images on two dimensional surfaces, emulating a 3 dimen-
sional environment.

This technique is very efficient because it allows us to visualize and animate a
3D environment using 2D surfaces on which we project images. It is the technique
most widely used on movies because it generates a 3D virtual environment with few
resources and little time (Fig. 4).


https://www.youtube.com/watch?v=fbCwkfrKuaw
https://www.youtube.com/watch?v=fbCwkfrKuaw
https://www.youtube.com/watch?v=9WHdyG9mJaI
https://www.youtube.com/watch?v=9WHdyG9mJaI
https://www.youtube.com/watch?v=1UaEUznz2zM
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Fig. 3 Animation of a scene using trimmed images inside a 2D environment. Tom Hisbergue

This method of projecting images simulates a flashlight. We can project images
on planes at differ