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BRIEF 
Intermediate 7 continues developing its systemic approach to architecture where forms of 
organisation define their own condition of existence while establishing a dialogue with the external 
forces architecture needs to respond to. The unit works along the notion of ‘applied research’ 
oscillating between disciplinary autonomy and heteronomy, virtual and actual modes, systems and 
discreet parts, material and digital forms. For us, architecture’s main objective is to organise, not 
turning chaos into order but rather creating the condition to surpass itself into a higher form of 
elegant synthesis. Organisation is an engine. 

Automation and artificial intelligence will increasingly change the build environment. New 
technological breakthroughs will render labour redundant, maximising efficiencies in energy and 
material saving and improving quality, accuracy and precision. Automation renders vulnerable 
routine activities whereas AI threatens intellectual labour by a combination of mechanical, 
hydraulic, pneumatic, electrical, electronic, and computational devices. Heavy industry, logistic 
infrastructures, retail, leisure, agriculture and transportation are all radically being changed by 
automation. What’s the role of architectural organisation when processes of automation render 
obsolete the need to organise the cycles of production and re-production of the contemporary 
city? 

Intermediate 7 will imagine, in a scenario set in 2050, new hybrid building types where automation 
will be fully integrated within the fabric of architecture and, in turn, will question how new 
technologies will change the way we experience space controlled by machines. 

We will develop new forms of organisation of large-span mat-buildings that interrogate the 
interface between architecture and machinic automation. We will continue investigating the 
building envelopes as the boundary between internal and external forces, public and private 
spheres, human and non-human agencies. In particular we will develop trans-scalar material 
prototypes and organisational systems testing ideas in a workshop environment. We will 
experiment with manufacturing processes, materials and computation.

The fast evolution of the built environment requires architecture to both address current issues and 
to provide solutions for our future habitat. However the disruptive pace of technological innovation 
is challenging architecture to address our future needs. In particular, the introduction of artificial 
intelligence, automated machines and robots in our daily life will challenge the very notion of 
architecture. 

Architecture can and should develop through research, one that provides a reliable and thus 
instrumental description of its effects. Intermediate 7 works along the notion of applied research, 
directly engaging with the materiality of architecture and involving the practical application of 
science and technology to the design process. Innovation in material science, manufacturing 
technology and computation offer new ways to organize structures and simulate their performative 
output within their dynamic environment. We will continue to interrogate the building envelope as 
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the catalyst of organisational, material, economic and representational aspects of architecture. The 
envelope negotiates the boundary of architecture, whether affected by its interior organisation or 
by the nature of the surrounding environment. In this sense, the Envelope extends the notion of 
facade to that of a deep multifunctional skin with structural, tectonic and microclimatic properties. 
The function of the envelope extends to that of organiser of space, circulation and program, 
creating conditions of threshold between, hot and cold, bright and dark, inside and outside, 
private and public. New transformative and performative envelopes will be developed to seek for 
heterogeneous environments. We will investigate the functional,  structural and environmental 
demands of technological envelopes.
How the automation of certain functions and tasks will affects the way we think about the 
programmatic organisation of buildings, their thresholds, their navigation and their representation?

We will develop new functional and flexible urban typologies to address this challenge. We will test 
ideas in a workshop environment, through the development of physical prototypes. We will experi-
ment with manufacturing processes, material and computation in order to create new functional, 
resilient and flexible urban typologies.

We will speculate on new building types through a series of prototypical projects that will be 
designed to respond to the introduction of automation on our daily life. In the 20th Century the de-
velopment of the elevator gave birth to a new architectural typology: the skyscraper. The possibility 
to have an efficient vertical connection between floor, opened up new opportunities. We will search 
for those technological breakthrough that will re-shape the built environment as we know it today. 

“Automation is not new; however it has recently expanded at 
such an exponential scale, that some claim we are experiencing 
a ‘second machine-age’ or ‘fourth industrial revolution’. The 
automation of goods, services, and knowledge production 
has reached a qualitatively new stage with the introduction 
of large-scale data collection. This has allowed for automated 
machine learning on an unprecedented scale. The self-acting 
machine can now not only analyse, but also synthesise entirely 
new processes” (...) “ The so-called ‘rise of the robots’ has 
provoked much research, analysis, and unfortunate hyperbole 
around the idea that robots will soon steal all our jobs. This 
focus on occupations is misleading. Human work will not 
disappear in five, ten, or even 20 years. Instead, humans will 
be in an ever-increasing competition with machines, as an 
increasing amount of activities are automated. This will likely 
have serious social, economic and political consequences.”

We will search for patterns, networks, discretization strategies and space-filling algorithms. We 
will build functional prototypes as a mean to explore this relationship between structure, material 
system, spatial qualities and organisation.
The projects will be created in a “Workshop” environment. Ideas will be tested physically with 
prototypes to corroborate virtual simulations with physical experiments. Visits will be held both in 
design offices and fabrication factories to research new materials and technologies that are being 
introduced in the construction industry, so that these can be appropriated and developed by the 
students. 

 
UNIT EXPECTATION
Intermediate Unit 7 aims at producing adaptable and performative systems. 
Students will be encouraged to forge an individual critical position towards the relationship be-
tween architecture and automation. In particular, students will develop organizational and material 
systems through which they will study the relationship between technology, architectural program 
and performative output. 
In the context of a rapidly changing built environment due to the introduction of artificial intel-
ligence and automaton, the students will be asked to speculate on the role architecture will play in 
the near future : we will question what is the role of architecture in the future productive and social 
landscape.
How can material systems be employed for both internal and external fitting strategies?
How will the current architectural typologies be transformed by the introduction of artificial 
intelligence and automation? How can such typologies be re-thought and designed by architects? 
The introduction of prefabrication and standardisation in the 20th century offered a fertile sub-
strate for the development of the modern mass-production; what are the new technologies that will 
shape the future built environment?

APPLIED RESEARCH
In the world of Formula-1, teams strive to develop new technologies that in time steer the development 
of the wider mass-produced automotive industry. Similarly, our aim is to drive fundamental and 
necessary changes in architecture through the research and development of cutting-edge 
technologies within prototypical projects. The Unit focuses on the notion of applied research, 
treating architecture as a problem of organization: geometric, material, structural, environmental, 
and performative aspects come together within a systematic design methodology. The unit develops 
computational and material protocols which help us to analytically tackle the objectives of the set 
brief. 
Our goal is to create a new generation of designers capable of a paradigm shift in which ‘form follows 
performance’. Through the development of a repertoire of working prototypes, the unit seeks to spur 
the construction industry on to create new resilient and sustainable spatial conditions within the built 
environment. We will develop a methodology and a philosophy to design within practice, which will 
arm students with the conceptual framework and rigour to address every specific scenario. 
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AUTOMATION
“Automation is the use of various control systems for operating 
equipment such as machinery, processes in factories, boilers and 
heat treating ovens, switching on telephone networks, steering and 
stabilization of ships, aircraft and other applications and vehicles with 
minimal or reduced human intervention. Some processes have been 
completely automated.
Automation has been achieved by various means including mechanical, 
hydraulic, pneumatic, electrical, electronic devices and computers, 
usually in combination. Complicated systems, such as modern factories, 
airplanes and ships typically use all these combined techniques. The 
biggest benefit of automation is that it saves labor; however, it is also 
used to save energy and materials and to improve quality, accuracy 
and precision.”

THE ENVELOPE
In line with our research on material organisations and the middle ground between architecture and 
engineering, this year Intermediate Unit 7 will study the building envelope.
Possibly the oldest and most primitive architectural element, the envelope embodies the separation, 
the edge between inside and outside, the natural and the artificial, it demarcates the boundaries 
between two different spheres of control: the private and the public property. The building envelope 
controls the internal environment and marks the border, the edge, the boundary of an architectural 
interiority. In this sense, we will seek for a heterogeneous interiority by means of a differentiated 
envelope. 
The continuous variations of building components allow for the actualization of a truly responsive, 
differentiated spatial condition. Whereas traditional office architecture sought for homogeneous 
spaces, where undifferentiated fields provided a homogeneous environment; a new type of 
heterogeneous space is emerging: one that seek for difference -in kind and in degree- and that 
can no longer, or not only, be described by its extensive characteristics but rather experienced 
through its intensive quality: visual porosity, humidity, light, ventilation, etc. Thus It is now possible to 
think and design forms that, through their performative quality, are capable of reinventing function. 
Heterogeneous interiority and exteriority can be sought by means of differentiated envelopes.
How does the technological envelope redefine the organisational protocols of architecture in the 
era of artificial intelligence? How can material organisation forge a new living environment of the 
21st Century?

SYSTEMS
1. a set of things working together as parts of a mechanism or an interconnecting network; a 
complex whole. 
    synonyms: structure, organization, order, arrangement, complex, apparatus, network; More 
administration, institution;informal set-up.
2. a set of principles or procedures according to which something is done; an organised scheme 
or method.
    synonyms: method, methodology, technique, process, procedure, approach, practice, line, 
line of action, line of attack, attack, means, way, manner, mode, framework, modus operandi.
The work of the unit is focused on the development of material systems, both organisational 
and performative.
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PERFORMANCE
Architecture, to remain current and ‘future-proof’, needs to constantly adapt to new socio-economic 
and natural environments. The Unit pledges research and innovation as the driving force of design 
experimentation and the architectural avant-garde: for us, ‘form follows performance’.
In recent years, the difficult economic climate and the need for a more sustainable built environment 
have narrowed the scope of performative architecture to quantitative standards and protocols. 
Intermediate Unit 7 will keep an inquisitive approach to the idea of performative architecture in 
the pursue of a leaner and more effective built environment. We will search and expand the notion 
of performance to embrace adaptability, logistic and programmatic efficiency, resilience and social 
integration.

Intermediate Unit 7 will tackle issues related to the optimal use of materials, minimizing waste, energy 
and impact on the environment. It will maximize passive methods of environmental control, creating 
multi-functional and multi-performative systems (e.g. structural skins where envelope is structure, 
environmental screen, form and cladding at the same time). We will also look at the adaptability of 
structures in time either through reconfiguration, expansion, reduction, division, transportation, active 
or passive actuation and through spontaneous or prescriptive appropriation.
Intermediate Unit 7 is tackling environmental issues by a performance-based design methodology 
that will develop and utilize environmental form-finding tools as a strategy for the production of a 
new sustainable architecture. We will also be tackling economic issues at the heart by generating 
optimal designs where the ratio of performance to cost is maximized. In addition to environmental 
responsiveness, the notion of performative design is extended to the optimization of the relationship 
between time, cost and quality, taking into account the current economic climate. This holistic 
approach reduces the impact on environment and cost, making designs sustainable and viable 
within a challenging economic climate.

PROTOTYPING
Prototypes allow the simulation and study of the actual properties of a building during its design. It 
enables an assessment of its performance and a prediction of its adaptation to changing conditions 
over time. We will carry out physical tests of the structural, environmental and aesthetic properties of 
buildings, providing us with the ability to push the boundaries of traditional methods and technologies 
into new and innovative ones. We will also explore traditional, lightweight and composite materials, 
thus redefining the notion of performative systems in architecture. Issues to be tackled will be the 
optimal use of materials, economy, energy and impact on the environment, passive methods of 
environmental control, and structural skins and systems. Carbon-fibre, Glass Reinforced Concrete, 
Glass Reinforced Plastic, ETFE, fabrics, brick and timber will be developed and used to create new 
hybrids.
The unit will cover and develop digital design skills in 3 dimensional modelling, scripting, and para-
metric tools for fabrication. The unit will follow a process - from concept design right through to 
physical fabrication - of scaled prototypes or models using the latest digital fabrication techniques. 
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SCENARIO
This year the project will be developed in a factional and speculative scenario set  in 2050.

“For the first time in history, humanity is engaged in a great conversation about 
what kind of civilization it wants and what we, as individuals and as a species, want 
to become. Movies, global cyber games, UN Summits, VR News, flash mob cyber 
teach-ins, and thought leaders probe the meaning of life and the possible future as 
never before. The historic shift from human labor and knowledge to machine labor 
and knowledge is clear: humanity is being freed from the necessity of having a job 
to earn a living and a job to achieve self-respect. This is initiating the transition 
from the job economy to the self-actualization economy. Humanity began to break 
free from the anxiety and pressure to make a living when artificial intelligence (AI) 
evolved into artificial general intelligence (AGI) in the mid- 2030s and as the ba-
sic income guarantee experiments in the early 21st century were shown to have 
positive effects in Brazil, Finland, Spain, and Switzerland. Earlier experiments on a 
smaller scale that gave basic income to groups in India, Liberia, Kenya, Namibia, 
and Uganda showed that the majority of people used the money more wisely than 
critics expected. People tended to use the income to make more income. These stud-
ies also showed that health increased, crime decreased, education improved, and 
self-employment increased contrary to the view that guaranteed income would 
make everyone lazy. Finland and the UK showed that their supplemental cash pay-
ment system that consolidated welfare programs was more efficient than complex 
bureaucracies”.

“As artificial general intelligence began to integrate and manage countless artifi-
cial narrow intelligence (ANI) programs in the 2030s to maintain and improve the 
basic infrastructures of civilization from waste management and flood control of 
rivers to millions of robotic vehicles in the air, land, and sea, the cost of running 
cities and suburbs began to fall. AI/robotic urban people mover systems have made 
free public transportation possible in many cities. Even some Hyperloop-connected 
cities have begun lowering their costs for high-speed transportation”. 

“Advances in materials science, 3D/4D and Bio-printing, biomimicry, nanotech 
graphene that lasts longer with less need for repairs, and other new technologies 
also brought down the costs of construction, fabrication, maintenance, water, en-
ergy, medical drugs, and retro-fitting infrastructures. Atomically precise manufac-
turing reduces costs by reducing pollution, friction, imperfections, and the material 
and energy costs per unit of production. Computational physics have found replace-
ments for many scarce and expensive natural resources. Improved recycling and 

other green technologies have lowered costs of environmental maintenance and 
materials per unit of production. AI efficiency managed transportation reduced op-
erating costs, as have tele-commuting. Other energy costs have been reduced by low 
energy nuclear reactions (LENR). 
More efficient buildings that create their own energy have reduced the cost of shelter 
and environmental impacts. Most windows today come with imbedded nano-solar 
energy material. Even food costs have come down due to AI/robotic agriculture, 
synthetic biology, and AI delivery systems from farm to mouth. Tele-health, tele-
education, tele-everything has also lowered the cost of living. Since the universal 
basic income helps reduce stress, stress-related costs in health care and crime have 
been reduced”.

“AI and robots are not paid, can work 24 hours a day seven days per week, and 
receive no paid vacations and no health or retirement benefits. All this dramatically 
lowered the costs of insurance, production, maintenance, and labor”.

“The sharing economy pioneered by Uber and Airbnb in the early 21st century ex-
tends now to the sharing realities among people directly. It has created such a di-
versity of cultures that it is hard for anthropologists to keep up. The world of the 
mind and imagination dominates our daily lives with the integration of augmented 
reality, virtual reality, and AI systems, all accelerated by increasing numbers of 
people that use genius augmentations. The speed of feedback from inquiry to intel-
ligent response is so fast today that curiosity has become a normal mental state”. 

“The distinctions between human consciousness and AI in its many forms have be-
come increasingly blurred or meaningless. Every possible Turing Test was passed 
years ago. Our interaction with AI is so complex and continuous that it rarely mat-
ters which is which. Even the distinctions among virtual reality, augmented reality, 
and physical reality are meaningless today. Civilization is becoming a continuum 
of consciousness and technology. We have added our reasoning, knowledge, and 
experience to AI augmented technology and the built environment. And at the same 
time we have integrated AI augmented technology in and on our bodies making it 
unclear where our consciousness and technology begins and ends. Our Conscious-
Technology Age opens a far more optimistic future than few in previous ages could 
have imagined. So today, the question two key questions are: What kind of life are 
you creating? And are you boring or interesting?”

(Jerome Glenn, The Millennium Project)

12 13



MATERIAL LIFE III / TABULA AUTOMATAINTERMEDIATE 7 © 2017-2018

PORTFOLIO 
The unit portfolio will consist of a bounded document containing the process-based design itera-
tions, the back ground research on the project scenario, the component-based system explored, a 
analytical account of the material experiments. The basic format will be A2. 
Students will produce A1 poster drawings to highlight particular important design iterations.
We will produce physical models: from initial studies to scaled models all the way to functioning 
prototypes.
Beside the physical prototypes, the students will be encouraged to use all sort of media that best 
suit the communication of their design ideas.

TECHNICAL STUDIES THESIS
Following a hands-on methodology where computation and physical protocols interchangeably 
shape ideas, each student will develop a material systems and explore their performative poten-
tials.

The TS thesis will sit at the intersection of technology, organizational systems and performance 
and will constitute the backbone of the design proposal. 
Technology, whether high-tech, low-tech or hybrid, will be at the core of the unit as well as the 
tools to understand which of these is appropriate. The unit will investigate different materials from 
basic principles, understanding their physics and properties in order to exploit them within design 
proposals. 

The result will be the development of a document where systematic research on geometry, pat-
terns, organizational systems and materials will be collected. This document will help the students 
to develop a case for their research-based Technical Study thesis. 

The Technical Study Thesis  will consist of an extended document where geometrical, theoretical, 
organizational, material and structural aspects are investigated, analysed and evaluated. The docu-
ment will provide evidence of the different iterations of the material / geometrical / performative 
tests developed during the year. A prototype (physical model) will be used to demonstrate viability 
of the hypotheses formulated during the research.
 
The Unit programme is broken down as follows:
Term 1 - The focus will be on Networks and Systems. We will explore and undertake research into 
organizational systems through he production of physical models in a hands-on workshop environ-
ment. The possible strategies can include (amongst others): periodic and aperiodic patterns, tiling, 
linear, non-linear and recursive systems, grids. 
During this phase they will make use of a series of workshops that will provide the necessary sup-
port to develop a repertoire of viable organizational systems. 
 
Term 2 – We will continue testing the systems developed employing a more analytical approach. 
The model will be further developed into working prototypes. This can be a component part of the 
design or a relevant detail. The students will have the opportunity to visit fabricators directly and 
benefit from their expertise. 
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SEMINARS
During the first term we will organize a series of seminars. Distinguished guests will be invited to 
discuss the relevant historical precedents as well as the state-of-the-art in architectural technolo-
gies and theory. 

During the first term we will carry out a series of workshops focused on the development of 
organisational systems throught the production of physical models and computational protocols. A 
second series of workshops will be focused on detailing a key system component. 
In the second term, we will carry out workshops and seminars that will be more focused on the 
development of TS thesis.

UNIT TRIP
Intermediate Unit 7 will travel to Zurich where we will visit world-class architectural practices, 
research labs and manufacturing facilities.
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Week 1
Tue
Wed
Fri

Week 2
Tue
Fri
Sat

Week 3 
Tue
Fri

Week 4
Mon/Tue
Fri
Sat

Week 5
Tue
Fri
Sat

Week 6
All Week

Week 7
Tue
Fri
Sat

Week 8
Tue
Fri
Sat

Week 9
Tue
Fri
Sat

Week 10
Tue
Fri

Week 11
Tue
Fri

Week 12
Tue
Fri

Intermediate Unit Introduction
Intermediate Interviews
Unit Dinner

Introduction Meeting: Unit Brief and Unit agenda. 
Seminar 1: The Mat-Building 
Workshop - Organizational Systems / Field Condition through Model Making 

Seminar 2: Robotics and Automation (AI Build) 
Individual Tutorial

Seminar 3: Yona Friedman  
Individual Tutorial
Workshop - Organizational Systems / Field Condition through Model Making

Individual Tutorial 
PIN UP 
Workshop - Organizational Systems / Field Condition through Model Making

UNIT TRIP (Zurich)

Individual Tutorial 
Seminar 4: The Envelope 
Workshop Drawing Primer 

Individual Tutorial
Individual Tutorial
Workshop - Detailing Architectural System

Individual Tutorial
Seminar 5 : Material Systems: process-based design 
Workshop - Detailing Architectural System 

Individual Tutorial
Individual Tutorial 

FINAL JURY  
Unit Meeting

Tutorials  
Group Meeting

CALENDAR

TERM 1: 25 Sept. – 15 Dec.
                                                                                                 
Tutorials will be held twice weekly on Tuesday and Friday in the AA unit space. A series of workshops 

will be held on Saturday in the unit space
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UNIT STAFF
Unit Master: Marco Vanucci
Marco Vanucci is founding director of OPENSYSTEMS Architecture. He studied architecture 
in Italy and in the UK where he graduated from the Architectural Association in 2004. He then 
worked for Zaha Hadid Architects where, among other projects, he was part of the design team 
for the new London Aquatic Centre for the Olympics 2012 and the Chanel Pavilion. He worked 
with AKTII Part Team where he found the opportunity to develop his interest for organizational and 
performative systems and the middle ground between architecture and engineering.
At AKTII he was a member of the Parametric Applied Research Team (p.art ©) and worked on 
many seminal projects at the intersection of computational design, engineering and fabrication. 
Among them, he worked on the development and fabrication of the UK Pavilion for the 2010 
Shanghai Expo, the Coca Cola pavilion for London 2012 and the Sheik Zayed National Museum in 
Abu Dhabi.
At OPENSYSTEMS he has worked on several international projects: from residential projects in 
UK and the Middle East to industrial campuses in Italy and Saudi Arabia as well as public art instal-
lations and retail store in Italy and China. As a director of the company he won international design 
competitions and was awarded design prizes and commendations. 
Marco is currently Unit Master at the Architectural Association in London. He also taught Ar-
chitectural Technology at KTH in Stockholm. Marco has taken part to several conferences and 
symposia ( Venice Biennale, Acadia2008, etc.) and has given lectures worldwide. His works have 
been featured in several international exhibitions in Europe and North America and he is a regular 
Guest Critic at the Architectural Association, Bartlett School, Columbia University, KTH Stockholm, 
Harvard GSD, ESA Paris and IAAC.

Technical Tutors: 
Anna Muzychak 
Anna Muzychak graduated from the Architectural Association in 2015. She is currently working 
at Ben Adams Architects on projects that reinvent existing buildings in an urban context. In 2013 
Anna taught a unit at Cardiff university’s vertical studio together with Amita Kulkarni of SAV studio.
Anna’s interests lie in the intersections between architecture, material systems and building tech-
nology.
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