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Design and Build - The Emergent Technologies and Design Programme has engaged in wood and timber 
composite construction projects from 2008, gaining expertise in designing, organising, and constructing 
a wide variety of social projects under constrained time and financial budgets. Precedents to this field of 
work commences with the work of Alvar Aalto and Charles Eames in plywood, and the techniques of humid-
ifying, scoring, cutting, bending, and laminating to achieve curvature have been established in a variety of 
disciplines including air plane and boat making. Similar techniques allowed students to understand inherent 
properties of wood in order to realize a range of innovative construction projects. 

Through collaboration with some of the world’s leading academic and professional institutions, EmTech has 
developed a vast knowledge in all aspects of the design-build process allowing the Programme, students, 
and collaborators to engage in applied research within the built environment.

Images on this spread show The Twist, the latest working prototype from Design and Build 2014 – 2015. 
The project is scheduled to be built in full scale. 
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1. Overview
2.1 Introduction
The Emergent Technologies and Design Programme was inaugurated in the Architectural Association 
Graduate School during the academic year 2001/2002, and is validated by the Open University as a 
Master of Architecture/Master of Science Programme. Students select either the MArch or MSc course on 
application to the programme. The programme is open to graduates in architecture and engineering who 
are interested in architectural design that proceeds from innovative technologies, who wish to develop 
skills and pursue knowledge in architectural design research that is located in new production paradigms. 
The programme consists of two phases, Phase 1 containing the taught courses, studio workshops and 
projects, and supervised research within the studio. Phase 2 consists of further supervised individual 
research and the Design Dissertation for the MSc or the Design Thesis for the MArch.

‘Emergent’ is defined as that which is produced by multiple causes, but which cannot be said to be the 
sum of their individual effects. It has been an important concept in biology and mathematics, in artificial 
intelligence, information theory and computers, and in the newer domains of weather and climatic studies, 
and in the material sciences, ‘Biomimetic’ engineering. Commonplace terms such as ‘self organising 
structures’ and ‘bottom-up systems’ have their origin in the science of Emergence, and are encountered in 
fields as disparate as economics and urbanism.

The conceptual structures and philosophies of Emergence form the logic of and the processes of 
Evolutionary Computation; and the application to architectural design is focused on genetic algorithms 
for structural form finding and generative design. Emergence is also a central concept of Biomimetics, 
in which biological structures are analysed and understood as material hierarchies self-organised into 
structures that are achieved by a bottom up process of self- assembly from which their properties and 
performances emerge. Emergent behaviours are also demonstrated by the culture of production at large, a 
dynamic interaction of diverse forces that follow local rules rather than imposed higher level instructions. 
Larger coherent patterns or ‘macro-behaviours’ are discernible, arising from material productions that are 
localised by author, time and geography.

The programme is focused on the concepts and convergent interdisciplinary effects of Emergence on 
design and production technologies, and on developing these as creative inputs to new architectural design 
processes. The instruments of analysis and design in Emergent Technologies are computational processes. 
The Seminar Courses and Core Studio are designed to familiarise students with these instruments, their 
associated conceptual fields and with their application to architectural design research.

2.2 Seminar Courses
Seminar courses provide the theoretical context, setting out the origins, theories, instruments and 
practices of Emergent Technologies, and exploring relations to the discourses of contemporary Architecture. 
The courses are extensively cross-linked, thematically and instrumentally, with each other and with the 
Core Studio.  Outputs from the Seminar courses are critical and technical analysis, digital experiments, 
computational design systems and material strategies driven by industrial processes and production.
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2.3 Core Studio 1 and 2
Core Studio 1 explores the use of Physical and Digital computational techniques are used to develop 
the architectural qualities of different material systems tuned to specific climatic contexts. The studio 
concludes with fully fabricated and digitally modelled, doubly-curved material systems that exhibit 
integrated structural and environmental properties.

Core Studio 2 extends the system logics to a larger and more complex piece of the city. The microclimatic, 
typological and social organisations of a defined urban tissue are studied and the interactions between 
them across the hierarchical levels analogous to cell, tissue and organ are analysed. A generative set of 
rules at the scale of the neighbourhood is developed and initiated. The studio concludes with the design of 
a new urban tissue and its systems and the detailed design of one ‘cell’ within it.

The output of the Seminars and Core Studio provides the aims and ambitions for the Design Thesis or 
Design Dissertation developed in Term 3 and finalised in Term 4.

The Seminar Courses and Core Studio are designed to familiarise students with these instruments, their 
associated conceptual fields and with their application to architectural design research. The output of the 
Seminars and Core Studio provides the aims and armature for the Design Thesis or Design Dissertation 
developed in Term 3 and finalised in Term 4.

This document sets out the structure and contents of the Emergent Technologies and Design programme. 
It outlines the teaching and learning strategies, the resources and the assessment procedures. It 
describes the main courses of the programme and other regular events within the AA Graduate and Diploma 
School. There are appendices in which elective courses are described and where guidelines on essays and 
dissertations are summarised.
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2.  MSc/MArch Programme Specification
1.1 Specifications
Degree: MSc and MArch validated by The Open University
Institution: Architectural Association School of Architecture 
The Architectural Association is approved by The Open University as an appropriate organization to offer 
higher education programmes leading to Open University Validated Awards. 
Length Of Programme: 12 months and 16 months respectively
Mode Of Study: Full-time
Course Directors: Michael Weinstock and George Jeronimidis
Studio Master: Evan Greenberg
Studio Tutors: Elif Erdine and Manja van de Worp
External Examiners:  Professor John Chiltern, Paul Shepherd

1.2 Admission Prerequisites
Entry into the MSc course is open to students who have graduated in Architecture or in Engineering, and 
selection is by Interview and Portfolio. Entry into the MArch course is open to students who have graduated 
in Architecture, and selection is by informal interview or submitted portfolio. 

1.3 MSc/MArch Courses And Activities:
Phase 1
1.   Natural Systems and Biomimetics Seminar Course, Term 1   
2.   Core Studio 1, Term 1   
3.   Design and Technology Masterclasses, Term 1  
4.   Emergence and Design Seminar Course, Term 2
5.   Core Studio 2, Term 2
    
Phase 2
1.  Design and Technology Masterclasses, Term 4
2.  Research and Design Studio / Design Dissertation (MSc) or Design Thesis (MArch), Terms 3 and 4

1.4 Master Of Science / Master Of Architecture Programme Requirements: 
Completion of a total of 180 credits (1800 hours of study) by successful completion of the Phase 1 
courses listed above and successful submission of the Design Dissertation or Design Thesis. Phase 1 is 
identical for both courses.

The Msc course runs for 12 months (September to September) and concludes with the Design
Dissertation in Phase 2. The MArch course runs for 16 months (September to January), and will conclude 
with the Design Thesis in Phase 2.

For MSc course Term 4 takes place during July - September; for MArch course Term 4 takes place during 
October - January.
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Although the number of hours and credits are identical in the MSc and the MArch, their distribution over 
time is different. The MArch allows more time for reflection and consideration that a comprehensive 
architectural design requires. 

Once the programme has begun, changing between MArch and MSc is only be allowed under very exceptional 
circumstances, and students who feel strongly about it should approach the Course Directors before the 
end of the first week of Term 2. If they have compelling academic reasons for changing, they will be asked 
to submit a written statement by the last week of January on why they feel better suited for the other 
degree, how the potential change relates to the work they would have done by then and what type of final 
work they envisage doing. The statement and the results of Term 1 coursework will be considered together 
by the Directors. Under no circumstances can students change their visa arrangements.

The MSc Design Dissertation and MArch Design Thesis
The MSc Design Dissertation is required to demonstrate the capacity to apply the acquired knowledge and 
techniques in a creative and innovative way to an architectural construction type and material system, or 
to a developed and tested generative strategy of design at an architectural or urban scale.

The MArch Design Thesis is required to demonstrate the capacity to apply the acquired knowledge and 
techniques in a creative and innovative way to a comprehensive architectural design or urban ecological 
design and to its performance.

Details of the Design Thesis (MArch) and the Design Dissertation (MSc) are set out in Sections 3.2, 3.3 and 
3.4, in Sections 5.5 and 5.6 and in Section 7.2 within this document.

1.5 Curriculum Weighting
Seminars and Core Studio:   50%
Design Thesis / Design Dissertation:  50%

Phase 1 
3 Seminar courses:  45 credits    25% of total credits    
Core Studio 1 and 2:  45 credits   25% of total credits 

Phase 2
Research and Design Studio / 
 Design Dissertation or Design Thesis:  90 credits (50% of total credits)  

1.6 Elective Courses
Students who need to acquire or refresh skills and knowledge may take, with prior agreement of the 
Directors, one additional course from those that are provided within the Graduate School.  
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3. Aims and Learning Outcomes
3.1 Programme Aims
The primary aim of the Emergent Technologies and Design Programme is to provide knowledge of and 
expertise in, the design of buildings, structures and city systems that are enabled by the convergent 
technologies of Emergence and by new production paradigms. The programme is offered to graduate 
architects and graduate gngineers who are interested in researching architectural design in the context of 
innovative technologies.

3.2 Learning Outcomes
At the end of the programme students are expected to:
1. Demonstrate a systematic knowledge and critical awareness of the specific concepts,
current practices and new insights in the field of Emergent Technologies and their effect on the
production of built architectures and city scale systems;
2. Demonstrate the capacity for critical and technical analysis, and a comprehensive
understanding of critically current research and advanced scholarship in the field.
3. Demonstrate the ability to use research to create and interpret knowledge, and to show originality in the 
application of research knowledge and analysis in the field of Emergent Technologies and Design.
4. Demonstrate the ability to evaluate methodologies and to develop critiques of them, and show high-level 
skills in pursuing architectural research in the field of Emergent Technologies and, where appropriate, the 
ability to propose and resolve new hypotheses.
5. Demonstrate the capacity to deal with complex issues systematically and creatively individually and as 
part of a group, and the ability to communicate research and design conclusions clearly to specialist and 
non-specialist audiences.

(The Aims and Learning outcomes of Emergent Technologies and Design are fully aligned and consistent 
with the QAA framework for Frameworks for Higher Education qualifications –Masters Degrees)

3.3 MArch Design Thesis
 In the MArch Design Thesis students are expected to be able to synthesise critical and analytical research 
in case studies of the practices of design and production particular to their research topic. The Design 
element of the Thesis is expected to include a comprehensive and detailed architectural or urban scale 
Design proposal that embodies the central arguments and technical propositions.

3.4 MSc Design Dissertation
 In the MSc Design Dissertation students are expected to be able to synthesise critical and analytical 
research in case studies of the practices of design and production particular to their research topic. The 
Design element of the Dissertation is expected to include sufficient original Design to serve to demonstrate 
the design, fabrication and performance implications of the central arguments and technical propositions.

Details of the Teaching and Learning Strategies for the MArch Design Thesis and the MSc Design Dissertation 
are set out in Sections 5.5and 5.6 within this document.
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Knowledge and Understanding
Assimilation of the programme material and familiarity with concepts, techniques, and strategies in the field of 
Emergence
Assimilation and familiarity with material processes and advanced manufacturing techniques
Assimilation and familiarity with advanced digital and mathematical design techniques
Assimilation and familiarity with advanced digital structural and environmental analysis
Specific Skills and Attributes
Demonstration of clear and appropriate formulation of hypotheses and arguments, and the ability to deploy 
these for the planning and pursuit of a research agenda
The ability to conduct comparative analysis and produce meaningful generalisation
Demonstration of clear structure, precise writing and presentation of work; referencing of sources information 
using agreed conventions
The development of critical faculties and advanced design skills
Demonstration of judgement and appropriate application of research material and technical knowledge to 
design and material experiments
Demonstrate the capacity to apply acquired knowledge and techniques in a creative and innovative way to a 
comprehensive architectural design and to its material construction
Demonstrate the capacity to apply the acquired knowledge and techniques in a creative and innovative way to a 
general architectural construction type and material system, or to a developed and tested generative strategy 
of architectural design
Transferrable Attributes
A thorough knowledge of the specific concepts, techniques and practices in the field of Emergent Technologies 
and their effect on the productino of built architectures and artefacts
Capacity for critical and technical analysis
The ability to construct Case Studies by applying critical and technical analysis to historical modes of 
construction
The ability to connect analysis to design philosophies and material strategies, and relate
them to industrial processes and production
Skills in developing and pursuing architectural and technical research in the field of Emergent Technologies, and 
in presenting research findings individually and as part of a group
The ability to contribute to interdisciplinary professional teams

Details of the criteria for Assessment of the MArch Design Thesis and the MSc Design Dissertation are set 
out in Section 7.2 of this document.

3.4 Curriculum Map
The Curriculum Map shows how learning outcomes are deployed across the entire study programme. It 
relates the delivery and assessment of the learning outcomes listed above to the different inputs and 
outputs of the programme.

To simplify the tabulation, the three seminar series have been grouped together, as have the two modules 
of the Core Studio. The tabulation indicates which elements are responsible for delivering (shaded) and for 
assessing (X) particular learning outcomes.



Programme Guide 2015 - 2016

4.  Programme Structure
4.1 Programme Phasing
The programme is divided into two phases, spread over four terms. In this programme students complete 
a total of 1800 student learning hours over 42 weeks, an average of 42 hours per week. The proportion of 
contact hours (teaching and tutorial time) to individual work is 25% and 75% respectively, although in the 
Studio this can vary according to need and ability.

Phase 1 consists of seminar courses and studio teaching, which takes place in the first two terms
(October to December and January to March respectively).

Phase 2 commences with Design Research that takes place in Term 3 from late April to the end of June, 
and progresses to the production of the Design Dissertation for the MSc Programme and on the production 
of the Design Thesis for the MArch Programme, both of which take place in Term 4, which for MSc students 
is from July to September and for MArch students is from September to mid-January. Student work is 
assigned by academic term, but extends into the vacation periods.

A detailed breakdown of credits and a summary of the course structure and assessed activities are set out 
in the following sections.
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Courses And Credits (MArch and MSc)

Term 1

Term 2

Term 3

Term 4 (*)

M.Sc Hand-in 
mid-September

M.Arch Hand-in
end of January

Course / Activity Credits % AwardElements for 
Assessment

Natural Systems and 
Biomimetics Seminar 

Course
15 8.33%

Design Dossier and 
Essay, 100%

Design and Technology 
Masterclasses 15

15

8.33%
Analysis and Critical 

Reflection, 100%

Emergence and Design 
Seminar Course

Thesis Formation

15 8.33%Design Dossier and Essay, 
100%

Core Studio 1 22.5 12.5%
Studio Workshops, 40%
Research Dossier, 60%

Core Studio 2 22.5 12.5%
Studio Workshops, 40%
Research Dossier, 60%

Research and Design 
Studio: Thesis Research 8.33%

15

Design Dissertation or 
Design Thesis

41.67%Research and Design 
Documentation

Phase 1

Phase 2

MSC course: Term 4 (July - September)
MArch course: Term 4 (October - January)

*
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5.  Teaching And Learning Strategies

5.1 Seminar Courses
The three seminar courses have a common structure and method, with appropriate variation in delivery. 
Each consists of 8 sessions, and each session takes up an entire morning, from 10.00 to 1.00. A typical 
session will consist of a seminar presentation by the lecturer, followed by questions and discussions with 
students. Students are asked to read preparatory or follow-up material, and make short group or individual 
presentations of work set at the end of each session. Seminars are open to members of other AA Graduate 
School Programmes. Each course has a written submission handed in at the beginning of the following 
term. The Programme Director and staff give tutorials to aid students in focusing and developing their 
submissions.

5.2 Core Studio
The Studio course runs for two terms. Each student has access to a full suite of design and structural 
software at the Computer Room of the AA, and connection to the Internet and to the Studio Intranet archive 
of previous Dissertations and Theses. Regular staff and invited lecturers give formal tuition and students 
further develop their skills through case studies and design experiments. The course introduces a range 
of concepts and techniques, and students document their work and make regular presentations. These 
are bought together and presented at the end of each term for critical advice, and the compiled document 
submitted at the end of each term for assessment.

5.3  Research and Design Studio
At the beginning of the third term students define their line of research, plan their work and are helped to 
arrange external resources appropriate to their individual topics. Regular tutorials with the Programme 
Director and Staff are available. The third term is spent in the pursuit of design research. Regular 
presentations of work in progress are made in Studio, and a formal presentation is made at the end of Term 
3.

5.4 Individual Personal Critical Reflection
The Critical Reflection will eventually be bound into the Dissertation or the Design Thesis, and will be 4-5 
pages long. It is developed and refined during the Research and Design Studio, and sets out the individuals 
critical reflection on their own interests and discoveries, and maps out their individual contribution to the 
group work.

5.5 MArch Design Thesis
The fourth term is entirely dedicated to the production of the Design Thesis. Arrangements for tutorials and 
Supervision are identical to and continue from term three. Students review and synthesise the analyses, 
research, and case studies of the practices of design and production particular to the research topic. The 
Thesis is developed as a comprehensive and detailed architectural or city system design that embodies the 
central arguments and technical propositions. Supporting documentation of analysis, research conclusions, 
strategic design decisions and argumentation in support of the Design Thesis is written and refined. The 
Design Thesis is continually reviewed and supervised in Studio by the Programme Director and staff.
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5.6 MSc Design Dissertation
The fourth term is entirely dedicated to the production of the Design Dissertation. Arrangements for 
tutorials and Supervision are identical to and continue from term three. Students review and synthesise the 
analyses, research, and case studies of the practices of design and production particular to the research 
topic. The Design Dissertation is developed, and the central technical strategies for material fabrication 
and performance of the system is researched and detailed. Supporting documentation of analysis, research 
conclusions, strategic design decisions and argumentation is written and refined. The Design Dissertation 
is continually reviewed and supervised in Studio by the Programme Director and staff. 

Assembly Logic
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6. Programme Resources

Please see the AA Student Handbook for resources available to all students.

6.1 Additional Information Resources: Specialised books and documents are available within the programme, 
from the Programme Directors or located in the studio hand library. A dedicated website makes available 
abstracts and technical research papers, software manuals and instructions, case studies of exemplary 
projects and links to external research institutions and information resources.

Outside the AA School the British Library, Imperial College of Engineering and the RIBA Library have 
collections of relevant publications. Students are assisted to join these libraries.

6.2 Workspace: Students in the Emergent Technologies and Design programme each have an individual 
workspace within the Studio.

03 Physical & Digital 
Form-finding
Following explorations of series 
of physical models, the pavilion 
was digitally modelled as a 
flat sheet, and brought into the 
structural analysis software for 
testing. The bending process 
was simulated in the structural 
analysis software using the 
mechanical properties of the 
material provided by the 
manufacturer and confirmed 
by physical tests.

In addition to stress analysis, 
the bending simulation 
offered the opportunity to 
accurately visualise the full 
scale geometry, as bending 
properties do not scale and a 
full scale test was not possible 
due to the custom sheet size 
(10 m x 2.5 m).

Design & Fabrication 
Three plywood sheets (10m 
x 2.5m x 18mm) are to 
machined with a series of 
curved cuts. These parabolic 
curves are optimised to 
produce both overall curvature 
of the sheets and openings for 
ventilation and sun-shading. 

Once in place, the flat cut 
sheets will be lifted to permit 
the material to find the overall 
curvature naturally under 
its self-weight. Once the final 
curvature is achieved, the cuts 
will release the individual 
lamellas tangent to the global 
curvature. The number, angle, 
and geometry of the lamellas 
are designed to mediate 
direct sun and provide a 
semi-protected seating area for 
the pavilion’s users. 

After fixing the main section, 
the subsequent sections will be 
similarly lowered into place, 
attached to footings, and fixed 
to adjacent components with a 
sequence of cables.
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Construction Project 2011
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47° 24’ N, 8° 30’ E 
35 sq m

The 2011 Emtech Pavilion will be built this July at the 
ETH Zürich-Hönggerberg, Science City Campus.  The 
pavilion is intended to activate the stairs and surrounding 
plaza, providing shade for students at lunch-time, and an 
outdoor study area over the summer months.  
Initial investigations began with an exploration of the 
material system and site analysis. Working with simple 
plywood sheets, a method was developed to manipulate 
the sheet material to produce structural integrity, while 

providing covered space and meeting the environmental 
demands. The interest and novelty in the final scheme lies 
in its simplicity.

1

2

3

5
4

1

2

3

4

5

03 Physical & Digital 
Form-finding
Following explorations of series 
of physical models, the pavilion 
was digitally modelled as a 
flat sheet, and brought into the 
structural analysis software for 
testing. The bending process 
was simulated in the structural 
analysis software using the 
mechanical properties of the 
material provided by the 
manufacturer and confirmed 
by physical tests.

In addition to stress analysis, 
the bending simulation 
offered the opportunity to 
accurately visualise the full 
scale geometry, as bending 
properties do not scale and a 
full scale test was not possible 
due to the custom sheet size 
(10 m x 2.5 m).

Design & Fabrication 
Three plywood sheets (10m 
x 2.5m x 18mm) are to 
machined with a series of 
curved cuts. These parabolic 
curves are optimised to 
produce both overall curvature 
of the sheets and openings for 
ventilation and sun-shading. 

Once in place, the flat cut 
sheets will be lifted to permit 
the material to find the overall 
curvature naturally under 
its self-weight. Once the final 
curvature is achieved, the cuts 
will release the individual 
lamellas tangent to the global 
curvature. The number, angle, 
and geometry of the lamellas 
are designed to mediate 
direct sun and provide a 
semi-protected seating area for 
the pavilion’s users. 

After fixing the main section, 
the subsequent sections will be 
similarly lowered into place, 
attached to footings, and fixed 
to adjacent components with a 
sequence of cables.

Emtech Pavilion 
Construction Project 2011

01

ETH Zürich-Hönggerberg 
(Science City Campus) 
Switzerland 
47° 24’ N, 8° 30’ E 
35 sq m

The 2011 Emtech Pavilion will be built this July at the 
ETH Zürich-Hönggerberg, Science City Campus.  The 
pavilion is intended to activate the stairs and surrounding 
plaza, providing shade for students at lunch-time, and an 
outdoor study area over the summer months.  
Initial investigations began with an exploration of the 
material system and site analysis. Working with simple 
plywood sheets, a method was developed to manipulate 
the sheet material to produce structural integrity, while 

providing covered space and meeting the environmental 
demands. The interest and novelty in the final scheme lies 
in its simplicity.

1

2

3

5
4

1

2

3

4

5

03 Physical & Digital 
Form-finding
Following explorations of series 
of physical models, the pavilion 
was digitally modelled as a 
flat sheet, and brought into the 
structural analysis software for 
testing. The bending process 
was simulated in the structural 
analysis software using the 
mechanical properties of the 
material provided by the 
manufacturer and confirmed 
by physical tests.

In addition to stress analysis, 
the bending simulation 
offered the opportunity to 
accurately visualise the full 
scale geometry, as bending 
properties do not scale and a 
full scale test was not possible 
due to the custom sheet size 
(10 m x 2.5 m).

Design & Fabrication 
Three plywood sheets (10m 
x 2.5m x 18mm) are to 
machined with a series of 
curved cuts. These parabolic 
curves are optimised to 
produce both overall curvature 
of the sheets and openings for 
ventilation and sun-shading. 

Once in place, the flat cut 
sheets will be lifted to permit 
the material to find the overall 
curvature naturally under 
its self-weight. Once the final 
curvature is achieved, the cuts 
will release the individual 
lamellas tangent to the global 
curvature. The number, angle, 
and geometry of the lamellas 
are designed to mediate 
direct sun and provide a 
semi-protected seating area for 
the pavilion’s users. 

After fixing the main section, 
the subsequent sections will be 
similarly lowered into place, 
attached to footings, and fixed 
to adjacent components with a 
sequence of cables.

Emtech Pavilion 
Construction Project 2011

01

ETH Zürich-Hönggerberg 
(Science City Campus) 
Switzerland 
47° 24’ N, 8° 30’ E 
35 sq m

The 2011 Emtech Pavilion will be built this July at the 
ETH Zürich-Hönggerberg, Science City Campus.  The 
pavilion is intended to activate the stairs and surrounding 
plaza, providing shade for students at lunch-time, and an 
outdoor study area over the summer months.  
Initial investigations began with an exploration of the 
material system and site analysis. Working with simple 
plywood sheets, a method was developed to manipulate 
the sheet material to produce structural integrity, while 

providing covered space and meeting the environmental 
demands. The interest and novelty in the final scheme lies 
in its simplicity.

1

2

3

5
4

1

2

3

4

5



Emergent Technologies and Design


Our tools in Emtech are computational. Throughout the course we will help you in the application of these 
tools, and have listed below a core group of those with which we encourage you to become familiar prior 
to your arrival in Emtech.

Software Downloads (all Windows-based): The following is an initial list of tools that we will work with 
together in the first few weeks of Emtech.

•	 Rhinoceros3D (Version 5)

o http://www.rhino3d.com/sales/europe/United_Kingdom/all/?PageSpeed=noscript

•	 Grasshopper3D Plug-in 

o http://www.rhino3d.com/download/grasshopper/1.0/wip

•	 Grasshopper Add-Ons (You will need to create an account on Food4Rhino to download any plug-
ins from this site) 

o Ladybug 

	http://www.food4rhino.com/project/ladybug-honeybee

o GhPython

	http://www.food4rhino.com/project/ghpython?etx

o Karamba

	http://www.karamba3d.com/downloads/

o LunchBox

	http://www.theprovingground.org/2015/07/lunchbox-for-grasshopper-returns.
html

It is expected that you have Rhinoceros 3D and Grasshopper3D installed in your laptops before the Pro-
gramme begins. 

Learning Resources: The following are a list of primers, videos, tutorials and forums that will help you get 
up and running with each programme.

•	 Rhinoceros3D

o https://www.rhino3d.com/tutorials?PageSpeed=noscript

o http://www.rhino3dhelp.com/category/tutorials/

o http://digitaltoolbox.info/#

http://www.rhino3d.com/sales/europe/United_Kingdom/all/?PageSpeed=noscript
http://www.rhino3d.com/download/grasshopper/1.0/wip
http://www.food4rhino.com/project/ladybug-honeybee
http://www.food4rhino.com/project/ghpython?etx
http://www.karamba3d.com/downloads/
http://www.theprovingground.org/2015/07/lunchbox-for-grasshopper-returns.html
http://www.theprovingground.org/2015/07/lunchbox-for-grasshopper-returns.html
https://www.rhino3d.com/tutorials?PageSpeed=noscript
http://www.rhino3dhelp.com/category/tutorials/
http://digitaltoolbox.info/
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•	 Grasshopper3D

o http://modelab.is/grasshopper-primer

o http://grasshopperprimer.com

o http://digitaltoolbox.info/#

o http://grasshopper3d.com

•	 Ladybug

o http://www.grasshopper3d.com/group/ladybug/page/ladybug-teaching-resources

o https://docs.google.com/file/d/0Bz2PwDvkjovJclJDMHJVMHJWaFU/edit

o http://performance-and-form.com/projects/sunpath-with-lb/

o http://performance-and-form.com/projects/generating-annual-solar-radiation-diagram-la-
dybug-for-grasshopper/

•	 Python

o http://wiki.mcneel.com/developer/python

o http://www.designalyze.com/software/python

o https://pythonspot.com

o http://www.python-forum.org

o https://docs.python.org/3/

•	 Karamba

o http://www.karamba3d.com/category/tutorials/

o http://www.karamba3d.com/category/examples/

o http://www.karamba3d.com/wp-content/uploads/gh/Install/Karamba_1_1_0_Manual.
pdf

http://modelab.is/grasshopper-primer
http://grasshopperprimer.com
http://digitaltoolbox.info/
http://grasshopper3d.com
http://www.grasshopper3d.com/group/ladybug/page/ladybug-teaching-resources
https://docs.google.com/file/d/0Bz2PwDvkjovJclJDMHJVMHJWaFU/edit
http://performance-and-form.com/projects/sunpath-with-lb/
http://performance-and-form.com/projects/generating-annual-solar-radiation-diagram-ladybug-for-grasshopper/
http://performance-and-form.com/projects/generating-annual-solar-radiation-diagram-ladybug-for-grasshopper/
http://wiki.mcneel.com/developer/python
http://www.designalyze.com/software/python
https://pythonspot.com
http://www.python-forum.org
https://docs.python.org/3/
http://www.karamba3d.com/category/tutorials/
http://www.karamba3d.com/category/examples/
http://www.karamba3d.com/wp-content/uploads/gh/Install/Karamba_1_1_0_Manual.pdf
http://www.karamba3d.com/wp-content/uploads/gh/Install/Karamba_1_1_0_Manual.pdf
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7. Assessment
7.1 Assessment Procedures
Students are assessed on submitted essays, design projects, participation in workshops, group projects 
and presentations, and on the final Design Dissertation and Design Thesis. All assessments are double 
marked, with written commentary and grades, and each student receives feedback and discussion on their 
assessment in individual tutorials. Essays and research documents associated with the design work are 
submitted (by the designated date) to the Graduate School Coordinator. The Design Research will also 
involve presentations within the third term. Students will make a final public presentation to invited critics 
near the end of the fourth term, and have the opportunity to incorporate relevant criticism.

The final MArch Design Thesis or MSc Design Dissertation will be submitted by the end of the fourth 
term. All submissions are assessed and marked by two members of the programme’s teaching staff. The 
External Examiners will have access to all Design Thesis and Design Dissertations and a representative 
sample of Core Studio projects, seminar course essays and documents prior to the formal meeting of the 
Examination Board. The Examination Board will be composed of the Programme Director, staff and the 
External Examiners, assisted by the Graduate School’s Administrative Coordinator.

The Examination Board has the responsibility for the final marking of all submitted work, and makes 
decisions on distinctions and resubmission. The Board and its External Examiner report to the AA Graduate 
Management Committee, which in turn reports to The Open University, the validating body for the AA 
Graduate School’s Masters Programmes. Notification of results is given to students by the Registrar’s 
Office through the Graduate School Coordinator.

To qualify for the MSc degree the students must achieve 50% or higher mark on both the coursework 
average in Phase 1, and on the Design Dissertation in Phase 2. The overall final mark is calculated as the 
average of course work and Design Dissertation.

Students who fail to achieve a pass mark on any single Seminar course work or Studio in Phase 1 must 
resubmit (once) and pass before being allowed to proceed to Phase 2.

Students who fail to achieve a pass mark in Phase 2 may resubmit once for the Examination Board of the 
following academic year.

The MArch  and the MSc Certificate will be awarded “with Distinction” when the overall final mark is 80% 
or higher. All grades achieved by students will be kept on record in the AA Graduate School’s database, and 
are available for transcripts, but will not appear on the certificates. 

7.2 Assessment Criteria and Grading
Specific criteria for each Seminar Course and Core Studio are given in the description of each course and  
Studio in Section 10. 
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Final Assessments are based on the following criteria:

1. The demonstration of clear and appropriate formulations of hypotheses and arguments, and the ability to 
deploy these in the planning and pursuit of an original and creative research agenda in the field of Emergent 
Technologies.
2. The demonstration the ability to conduct critical and technical analysis and produce meaningful results;
3. The demonstration of judgement in the application of research knowledge in a creative and innovative 
manner to comprehensive digital and physical design experiments and design development.
4. The demonstration of the development of critical faculties and advanced skills in the development and 
evaluation of detailed and complex design proposals.
5. The demonstration of the capacity to deal with complex research and design issues systematically and 
creatively, individually and as part of a group.
6. The demonstration of the capacity for precise and clearly structured writing and diagramming with 
referencing using established and appropriate conventions, and the ability to communicate clearly.

7.3 The MArch Design Thesis
The MArch Design Thesis will demonstrate the capacity to apply the acquired knowledge and techniques 
in a creative and innovative way to a comprehensive architectural design and to its material construction.

7.4 The MSc Design Dissertation
The MSc Design Dissertation will demonstrate the capacity to apply the acquired knowledge and techniques 
in a creative and innovative way to a general architectural construction type and material system, or to a 
developed and tested generative strategy of architectural design

The marking of all course work is on a scale of 0 - 100% with a pass mark of 50% and grading as shown 
below:

70 and above   A   Excellent Pass / Distinction
65-69    B+   High Pass
60-64    B   Good Pass
57-59    C+   Satisfactory Pass
54-56    C   Adequate Pass
50-53    D   Low Pass
49 and below  - F  Fail
 

To qualify for the MArch degree the students must achieve 50% or higher mark on both the course work 
average in Phase 1, and on the Design Thesis in Phase 2. The overall final mark is calculated as the average 
of course work and Design Thesis.
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Assessment Notes
1. In cases where there are no accepted mitigating circumstances and where coursework is submitted 
late, marks will be deducted. Any element of assessed work submitted up to seven days after the dead-
line will be marked and 10 marks (on a scale of 100) will be deducted for that element, for each calen-
dar day of lateness incurred. Any piece of work submitted 7 or more days after the deadline will not be 
assessed and assigned a mark of 0, unless the student submits personal circumstances and these are 
accepted.

2. All resubmissions will be subjected to grade capping at 50%. 

3. Exit awards at an intermediate stage of a given Course will be available in case of students that have 
to abandon it for other reasons than failure or expulsion and have completed at least half of the credits 
for the corresponding Course. If the credits amount to less than 120 the students would qualify for an 
AA Specialisation certificate in the corresponding area of study; completion of 120 or more credits would 
qualify for an AA Graduate Diploma certificate in the area of study. 

Extenuating Circumstances for Late Submission 
1. Students are responsible for ensuring that Course directors are notified of any extenuating circum-
stances at the time they occur and for supplying supporting documentation not later than 7 days after 
the deadline for the corresponding assessment component.

2. Extenuating circumstances have to be agreed by Course directors and ratified by the GMC, in which 
case the student will be given the opportunity to take the affected reassessment(s) as if for the first 
time and without any capping. 
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8. Teaching Staff
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Director Michael Weinstock, RIBA (2000 To Date)

Michael Weinstock is an Architect. Founder and Director of the Emergent Technologies and Design 
programme in the Graduate School of the Architectural Association. Studied Architecture at the Architectural 
Association 1982/88 and has taught at the AA School of Architecture since 1989 in a range of positions 
from workshop tutor through to Academic Head.

Over the last decade his published work has arisen from research into the dynamics, forms and energy 
transactions of natural systems, and the application of the mathematics and processes of emergence 
to cities, to groups of buildings within cities and to individual buildings. Whilst his principal research and 
teaching has been conducted at the Architectural Association, he has published and lectured widely, and 
taught seminar courses, studios and workshops on these topics at many other schools of Architecture 
in Europe, including Universities of Delft (TU), Rome (Romatre), Barcelona (Esarq, Elisava, Pompeo Fabra 
and IAAC), Vienna and Stuttgart; and in the United States at Berkeley, USC, Yale, Harvard and Rice, and at 
Calgary in Canada and Tokyo in Japan. 

Current Research
The Evolution Of Sentient Cities
A long term interdisciplinary research agenda focused on the development of ‘metabolic’ and intelligent urban 
infrastructures that interconnect buildings, cities and conurbations with a special focus on the evolution 
of adaptive and responsive systems of existing cities and on developing new paradigms for sentient cities 
in extreme climates and ecological contexts. To be published as “The Architecture of Intelligence: The 
Evolution of Sentience and the City ”, Wiley.

Other Current/Recent Academic Activities
Honorary Chief Academic Adviser, International Research Centre of Computational Design,Tsinghua 
University Beijing/The University of Hong Kong (2012 - to date)
Director of Research and Development, Architectural Association (2009 to date)
Editorial Board Member, Wiley Architectural Design Magazine (2007 to date)

Select Publications
2015 (Book Foreward), Hypernatural: Architecture’s New Relationship with Nature, Blaine Brownell and 
Marc Swackhamer, Princeton Architectural Press.
2013 (Magazine),  Architectural Design Special Issue, System City: Infrastructure And The Space Of Flows, 
Michael Weinstock, ed., Wiley.
2013  (Article) “Intelligent Cities And The Taxonomy Of Cognitive Scales”, Architectural Design Special 
Issue, System City: Infrastructure And The Space Of Flows, Michael Weinstock, ed., Wiley. (with M Gharleghi)
2013 (Article) “The Evolutionary Dynamics Of Sentience In Cities”, Architectural Design Special Issue, 
System City: Infrastructure And The Space Of Flows, Michael Weinstock, ed., Wiley.
2011 (Article) “Ecology And Material Culture”, ‘Systemic Architecture: Operating Manual for the Self-
Organizing City’, Claudia Pasquero and Marco Poletto, eds., Routledge.



Programme Guide 2015 - 2016

Director George Jeronimidis (2009 to date)

George Jeronimidis is Emeritus Professor of Composite Materials Engineering at the University of Reading. 
During the past eight years George has lectured on biomimetics at the Architectural Association School of 
Architecture in London and, for the past four years, also at the  Dipartimento di Architettura e Urbanistica- 
Politecnico di Bari, Italy where he is a Visiting Professor.  Professor Jeronimidis is author/co-author of 
more than 100 papers, conference proceedings and book contributions in the fields of biomechanics, 
biomimetics, composite mechanics, smart materials and structures and bio-inspired technologies. In 1992 
Professor Jeronimidis and Dr. J.F.V. Vincent (School of Microbial and Animal Sciences) set up the Centre 
for Biomimetics, one of the first truly interdisciplinary research centres across biological and engineering 
disciplines.

Professor Jeronimidis has delivered keynote lectures on composite mechanics, biomechanics and 
Biomimetics at many international conferences and has an entry in Who is Who in Computational Science 
and Engineering. 

Current Research
Recent and current projects include: bio-inspired smart variable stiffness devices for vibration control (EPSRC 
ROPA and EPSRC Smart Materials and Structures Programme), development of smart textiles (MOD/DCTA), 
impact-resistant composites based on wood structure (DEFRA), variable stiffness  composites (DEFRA), 
smart multifunctional skins based based on insect cuticle (ONR/ USA), biomimetics of insect air-flow sensors 
for MEMS applications (EU Future and Emerging Technologies Programme/Life Perception Systems) and, very 
recently, a feasibility study with the European Space Agency on biomimetics and electro-active polymer gels.

Other Current/Recent Academic Activities
Member of the Scientific Advisory Board of the Max Planck Institute on Colloids and Interfaces,
Golm,Germany (2005 to date).
Visiting Professor, Dipartimento di Architettura ed Urbanistica, Politecnico di Bari, Italy (2007 to date)
President of BIOKON International (2009 - date)

Select Publications
2013 (Article), “Variation and Distribution: Forest Patterns as a Model for Urban Morphologies”, Architectural 
Design Special Issue, System City: Infrastructure And The Space Of Flows, Michael Weinstock, ed., Wiley. 
(with E Greenberg)
2011  (Article) TWIG (2011), “A Model To Simulate The Gravitropic Response Of A Tree Axis In The Frame 
Of Elasticity And Viscoelasticity,At Intra-Annual Timescale. J. Theoretical Biology, 273:115-129. (with C 
Coutand JD Mathias and JF Destrebecq)
2010 (Paper) “Dimensional Changes of Wood Panels In Relation To Paintings”, Proceedings of COST Action 
IE0601 Conference, Izmir, Turkey, 19-22 October 2010 (with D Hunt)
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Studio Master Evan Greenberg (2011 to date)

Evan Greenberg is a researcher, designer and educator with interests in biomimicry, advanced fabrication 
processes, and resilient systems and urban microclimates. He has worked with architects, engineers, 
artists and fashion designers around the world. He has taught at the AA since 2008 upon gaining his 
MSc with distinction in Emergent Technologies and Design. Evan has directed workshops and lectured 
internationally and is a fellow of the Biomimicry Institute.

With over ten years experience working with architects, engineers, artists and fashion designers, and 
teaching studios and design workshops around the world, Evan investigates environmental strategies, 
biomimetics, advanced fabrication processes and the behaviour of responsive and distributed systems to 
tackle design problems both in practice and academia.

Current Research
Evan’s research explores variation and distribution in differentiated collective natural systems and material 
systems and their applications to the development of architectural and urban systems and morphologies. 
His current research is focused on the distribution of differentiated microclimates in the urban context as 
a strategy for the design of resilient cities.

Other Current/Recent Academic Activities
Technical Studies Tutor, 1st/5th Year, Architectural Association (2012 to date)
Technical Studies Coordinator (Materials, Applied Technology), Architectural Association (2014 to date)
Co-Director, Embedded Intelligence AA Visiting School, New York, USA (2013 to date)
Fellow, Biomimicry Institute (2012 to date)

Select Publications
Forthcoming, 2015 (Article), “Toward A Biomimetic Strategy For Spatial Design”, Routledge Critiques, 
Routledge.
Forthcoming, 2015 (Article), “Toward A Biomimetic Strategy For Spatial Design”, Architecture and Culture. 
2015 (Paper), “Innovating the Joint: Connectivity Strategies for Higher Functionality”, Proceedings of the 
Annual International Symposium of the International Association of Shell and Spatial Structures 2015.
2014 (Paper), “Computing the Urban Block: Local Environmental Analysis and Design Strategies,” 
Proceedings of the Association for Education and Research in Computer Aided Architectural Design in
Europe Conference 2014, Emine Thompson, ed. (with E Erdine)
2014 (Paper), “Subtractive Manufacturing for Variable-Stiffness Plywood Composite Structures,” 
KES Transactions on Sustainable Design and Manufacturing, Special Edition: Sustainable Design and 
Manufacturing 2014,  R Setchi, RJ Jowlett, M Naim and H Seinz, eds., vol 1, no 1, Future Technology Press 
(with Axel Koerner)
2013 (Article), “Variation and Distribution: Forest Patterns as a Model for Urban Morphologies”, Architectural 
Design Special Issue, System City: Infrastructure And The Space Of Flows, Michael Weinstock, ed., Wiley. 
(with G Jeronimidis)
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Studio Tutor Elif Erdine (2015 to date)

Elif Erdine is an architect and researcher. She has completed her PhD at the Architectural Association PhD 
in Design Programme, titled ‘Generative Processes in Tower Design: Algorithms for the Integration of Tower 
Subsystems’, under the advisory of George Jeronimidis, Patrik Schumacher and Michael Weinstock. She 
is the Programme Director of AA Summer DLAB and AA Istanbul Visiting Schools. She has worked for Zaha 
Hadid Architects from 2006 till 2010. She received her BArch degree from Istanbul Technical University 
in 2003 (High Honors), and MArch degree from the AA Design Research Lab (AA DRL) in 2006 (Project 
Distinction).  Her teaching experience explores generative design techniques, the integration of algorithmic 
design methods with large-scale digital fabrication tools, and physical computing.

Current Research
Elif Erdine’s recently completed PhD thesis has focused on the integration of tower subsystems through 
generative design methodologies informed by biomimetic analogies. Her research interests include the 
role of the individual building within complex urban systems, the exploration of various flows in the urban 
environment as design drivers, and biomimicry.

Other Current/Recent Academic Activities
Undergraduate Studies Tutor, School of Architecture, University of Liverpool  (2015 to date)
Tutor, AA Visiting School, Athens, GR (2012 to date)
Director, AA Visiting School, Istanbul, TR (2011 to date)
Director, AA Summer DLAB, London, UK (2011 to date)

Select Publications
Forthcoming, 2015 (Paper), “Generative Processes In Tower Design:  Simultaneous Integration Of Tower 
Subsystems Through Biomimetic Analogies, Proceedings of the Association for Computer Aided Design in 
Architecture Conference 2015.
Forthcoming, 2015 (Paper), “Tower Revisited: Simultaneous Integration of Tower Subsystems During 
Conceptual Design Phase” Proceedings of the Association for Education and Research in Computer Aided 
Architectural Design in Europe Conference 2015.
Forthcoming, 2015 (Paper), “Design by Nature: Concrete Infiltrations” Proceedings of the Association 
for Education and Research in Computer Aided Architectural Design in Europe Conference 2015. (with A 
Kallegias)
2014 (Paper), “Computing the Urban Block: Local Environmental Analysis and Design Strategies,” 
Proceedings of the Association for Education and Research in Computer Aided Architectural Design in
Europe Conference 2014, Emine Thompson, ed. (with E Greenberg)
2013 (Article), “Generative Approaches in Tower Design: Algorithms for the Integration of Tower Subsystems,” 
archiDOCT, The E-Journal for the Dissemination of Doctoral Research in Architecture, Volume 1 (1), July 
2013, 58-72, European Network of Heads of Schools of Architecture-ENHSA
2013 (Article), “AA Istanbul and AA Athens (AI) Visiting Schools 2013”, YAPI, No. 381, August 2013, 68-73, 
YAPI-ENDÜSTRI MERKEZI A.S. (with Alexandros Kallegias)
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Studio Tutor Manja van de Worp (2014 to date)

Manja van de Worp is a trained architect and structural engineer from the Netherlands and completed a 
postgraduate in Emergent Technologies and Design at the AA in 2007. Her interests lie in finding synergies 
between structural design and architecture through technology, geometry and fabrication.  She has worked 
for Arup in London in the Advanced Geometry Unit and at the Advanced Technology and Research group, 
designing structures with a complex geometry and moveable structures. 
 
In 2013, Manja launched NOUS Engineering London, an engineering consultancy bearing extensive 
knowledge in complex structural systems, materials and fabrication technologies. Current projects involve 
a steel modular structure, an amorph timber interior structure and high-rise towers in China. Manja holds 
a permanent teaching position at the Architectural Association and holds a lecturing position at IAAC in 
Barcelona and teaches workshops worldwide.

Other Current/Recent Academic Activities
Technical Studies Coordinator (Structures), Architectural Association (2014 to date)
Workshop Tutor, Unfold-Folding + Karamba + Kangaroo, FouriSalone Milan, Milan Design Week 2015
Workshop Tutor, SUTD Singapore 2015
Workshop Tutor, Malaquais: Digital DesignIntensifs 2015

Select Publications
2015 (Article), “Coachella festival pavilion by Ball-Nogues Studio built using over a tonne of paper pulp,” 
http://www.dezeen.com/2015/05/09/pavilion-paper-pulp-ball-nogues-studio-orange-purple-sinuous-
coachella-music-festival/
2015 (Article), “PuLSaTe by Lily Jencks and Nathanael Dorent,” http://architectism.com/pulsate-by-lily-
jencks-and-nathanael-dorent/
2015 (Article), “Treaty Centre Sculpture,” http://www.robofold.com/make/consultancy/projects/treaty-
centre-sculpture
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9. External Relations
We have a solid foundation in the external relations developed by Michael Weinstock and the tutorial staff of 
the Emergent Technologies and Design Programme since 2000, and from the two decade-long association 
of the Undergraduate School Technical Studies with leading engineering practices.

9.1 Past and Present Relations
Relationships have been established between the Emergent Technologies and Design programme and: 
Arup, London
Buro Happold, London
Centre for Biomimetics, Reading University, Reading, UK
Institute for Computational Design, Stuttgart University, Stuttgart, Germany
Chair of Structural Design, Swiss Institute of Technology (ETH), Zurich, Switzerland
Faculty of Environmental Design, University of Calgary, Canada
Institute of Building Structures and Structural Design, Stuttgart University, Stuttgart, Germany
Centre for Doctoral Training in Embedded Intelligence, Loughborough University, Loughborough, UK
Timber Research and Development Association, High Wycombe, UK
Manchester School of Architecture, University of Manchester, Manchester, UK
California College of the Arts, San Francisco, USA
ELISAVA, Barcelona, Spain
Institute of Advanced Architecture of Catalunya, Barcelona, Spain
Automata Technologies, London, UK

9.2 Alumni Employment
EmTech graduates take on various opportunities after finishing the course. Some graduates go on to 
teach at the AA and other schools internationally. Others go on to work at many exciting offices in London 
and around the world. Recent employers include: Foster + Partners (London), KPF (London), Heatherwick 
Studio (London), Grimshaw Architects (London), Robofold (London), Zaha Hadid Architects (London), Buro 
Happold (London), AKT II (London), OMA (Rotterdam), UN Studio (Amsterdam), Wilkinson Eyre Architects 
(London), Ron Arad Associates (London), AHMM (London), Arup (London), PLP Architecture (London), Coop 
Himmelblau (Vienna) amongst others.

9.3 Visiting Instructors
Each year EmTech invites Visiting Instructors to lead workshops and assist in seminar and studio sessions. 
Visiting Instructors for this year include: Suryansh Chandra, Automata Technologies, Deljana Iassifova, 
Manchester School of Architecture, University of Manchester, Axel Koerner, Institute of Building Structures 
and Structural Design, Stuttgart University, Ulysses Sengupta, Manchester School of Architecture, 
University of Manchester.

MasterClass Visiting Lecturers for this year will include: Dylan Wood (Institute for Computational Design, 
University of Stuttgart), Jelle Feringa (Odico Formwork Robotics), Wolf Mangelsdorf (Buro Happold), Sylvia 
Felipe and Jordi Truco (HYBRIDa).
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Min. - ve Pressure: -30407.6 Pa
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Three typologies were developed based on three 
pressure zones established in the previous step. The 
typologies were differentiated in the footprint as 
shown in DIA_6.05. Even though the footprint was 
modified, the total area touching the ground was 
kept constant at this stage. Each of the typologies 
would house 2 families consisting of 10-12 people, 
and changing the footprint would limit the overall 
population.

The typologies were tested in CFD and the maximum, 
minimum, and average pressures on windward and 
leeward sides, respectively, were noted. As water 
exerts a higher pressure than air, only water direction 
was considered as primary force in the experiments. 
The results showed that not all the typologies had 
the same effect on speed of water. The area with 
speed of water less than 4 m/s varied in all three 
cases. The pressure distribution on the surface was 
also differentiated with maximum positive pressure 
of 20168.6 Pa and maximum negative pressure of 
-35637.5 Pa. 

The results showed that some typologies behaved 
better in terms of reducing the speed while some 
performed better in having less pressure exerted 
on the surface. Thus, these three typologies were 
used in the three pressure zones based on its 
performance.

HOUSING VARIATION

INITIAL ORGANISATION OF 
HOUSING TYPOLOGY

MODIFIED ORGANISATION OF 
HOUSING TYPOLOGYDIA_6.05 Variation in housing typologies DIA_6.06 Housing organisation based on pressure zones

PRESSURE ZONESHOUSING ORGANISATION

composite	morphogenesis	/	collective	morphogenesis.	marco	corazza,	viral	
doshi,	axel	koerner	and	mehnaj	tabassum.	dissertation,	2012-2014.
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10. Course Descriptions
The Seminar courses are led by the Programme Director Michael Weinstock with Dr.George
Jeronimidis, are typically 8 sessions long, and each session takes up an entire morning, from
10.00 to 1.00. The Natural Systems and Biomimetics seminar course is extended into Term 2 into order to 
give sufficient time to develop detailed digital models and CFD/Structural analysis. A typical session will 
consist of a seminar presentation by the Course Leader and/or the Guest Lecturer, followed by questions 
and discussions with students. Students are asked to read preparatory or follow up material, and make 
short group or individual presentations of work set at the end of each session for the following week.

Students work in teams, and make short presentations of their research and analysis regularly. These 
summarise analysis from the course material, additional readings and independent research, site visits and 
interviews. Seminar discussions and critiques help to develop the final submission. In each term, students 
submit a formal, written submission (with visual material) that will include detailed analysis and critical 
reflection. Topics will be developed from the seminar working groups and abstracts are to be presented 
during the seminar course.

The written submission in each Seminar Course will consist of a 3,000 to 4,000 word essay, that interrogates 
the assembled data of a research dossier, producing a new and critical understanding. The analysis should 
examine the architectural production, fabrication and organisation of the artefacts and processes being 
interrogated. Specific methodologies will be discussed and developed during the seminar courses and 
in tutorials. Course material including compiled abstracts, readers and reading lists provide a starting 
point, but it should be noted that it is intended to extend beyond the limit of public domain information. 
Students will be expected to conduct interviews with people in several different disciplines, to spend time 
in research facilities and libraries.

PHASE 1

10.1 Emergence Seminar Course
Tutor: Michael Weinstock

Emergence has been an important concept in biology, mathematics, artificial intelligence, information 
theory and computer science, newer domains of climatic modelling and other complex systems analysis 
and simulations. A survey is presented of the mathematics of evolution and embryological development, 
the data structures and processes of the genome, population dynamics and pressures. Applications to 
architectural design are explored in generative design experiments, which conclude with the detailed 
modelling and analysis of a set of evolved urban block morphologies. The concepts and workflows developed 
in the Emergence and Design Seminar are developed within a design framework in Core Studio 2. 

Session 1. Course Introduction – Origins, Aims and Instruments
Topics to be covered:
Research aims of the course, and the development of tools and techniques to generate, analyse, display 
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and predict behaviour of complex spatial and material systems reviewed; the origins of ‘Emergence’; 
the potential yield from research into architectural morphology with a focus on emergent properties of 
architectural form and materials in computational processes that generate design; the role of simulations, 
tools, prototype designs and building systems to test these generated designs in real world applications. 

Session 2. Evolution and Computation 1
Topics to be covered: 
Theories in evolution and in embryological development and their integration into the new science of 
evolutionary development; the role of the homeobox genes in embryological development; 

Session 3. Evolution and Computation 2
Topics to be covered:
Options and agendas for the design of a ‘generative’ experiment; the critical and scientific basis of 
evolutionary computation; genetic algorithms, genetic programming, evolutionary programming and 
evolutionary strategies.

Session 4. Algorithmic Architecture
Topics to be covered:
Tools and techniques for developing genetic algorithms and their  application to the ‘generative’ experiment; 
computational analysis and evaluation techniques; defining fitness criteria, breeding strategies and 
mutation rates

Sessions 5, 6 and 7. The Generative Design Experiment
Topics to be covered:
Student presentations of their ongoing experiments with Grasshopper, Octopus and Python in Rhino; 
documentatoin reviews; development of selection criteria for outputs (forms, surfaces and material 
structures)

Sessions 8. Output
Topics to be covered:
The experiment will conclude with the detailed modelling and analysis of the set of forms, surfaces, and 
structures evolved in the experiment.

The submission for this course will be a fully documented account of the Design experiment, its rationale 
and context, and a set of physical models. Programme staff and invited guests will give additional tutorials 
to aid students in focusing and developing their submission.

Recommended Reading:
Sean Carroll, ‘Endless Forms Most Beautiful, The New Science of Evo Devo and the Making of the Animal 
Kingdom’ Norton, New York, 2005
Brian Goodwin, How the Leopard changed its Spots - The Evolution of Complexity, Phoenix, London, 1994
Steven Johnson, ‘Emergence- The connected lives of ants, brains, cities and software’ Scribner, 2001
Kevin Kelly, Out of Control - The new Biology of Machines, Fourth Estate, London, 1994
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Learning Outcomes:
At the end of the Course students are expected to:
1. have acquired knowledge of the concepts and philosophies in the field of Emergence, and their potential 
effect on the design and production of materials, structures and forms;
2. have acquired an understanding of the basis of Evolutionary Computation and Generative Design;
3. have developed an ability to design an ‘experiment’ using evolutionary computation tools to generate 
forms and structures, and to use physical modelling to test and evaluate the results;
4. have acquired skills in working in Evolutionary Computation and digital design;
5 have acquired skills in the documentation and presentation of the aims and context of the design 
experiment, the process, products and the analysis of the results. 

Assessment Criteria:
1. The demonstration of an understanding of the concepts of Emergence and Evolutionary Computation, of 
the strategies for applying different algorithmic approaches to design, and the use of analytical tools for 
the evaluation of outputs.
2. The demonstration of clear formulation of aims for computational design experiments, and an ability to 
plan and pursue a research agenda in Evolutionary Computation.
3. The development of design skills and analytical reasoning in the construction and evaluation of genetic 
algorithms.
4. The demonstration of clear structure, precise writing and clear presentation of experimental work.
5. The demonstration of judgement in the deployment of research material and knowledge gained from 
design experiments; and an ability to place this in the theoretical context of Emergence.

10.2  Natural Systems And Biomimetics
Tutors: Dr. George Jeronimidis with Evan Greenberg 

An introduction to the ways in which organisms have evolved through form, materials and structures in 
response to varied functions and environments is followed by an account of engineering design principles 
that have been abstracted from nature in current research projects for industry and material science. A 
study is made of a natural system (general form, anatomy, energy flows and behaviour), along with an 
exploration of interrelations and an abstraction of engineering principles. The methods of analysis as well 
as system logics and material performance studied in this seminar will be further developed within Core 
Studio 1.

Session 1. Course Introduction
Topics to be covered:
The origins and principles of biomimesis as an approach to engineering; a summary of the way in which past 
engineers and architects have mainly derived ideas from the shape of biological structures; the ways in 
which contemporary biomimetics regards form, materials and structure not as separate, but rather as each 
acting on each other in self-organised complex hierarchies; the way in which engineering design principles 
have been abstracted from nature in current research projects for industry and material science.
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Session 2. Biomimetic Analysis
Topics to be covered:
Examples of the analysis of biological structures; introduction to the Finite Element Method of structural 
analysis; introduction to Computational Fluid Dynamics.

Session 3. Components in Biological Structures
Topics to be covered:
The organisations of components (fibres and matrix materials) and assembly in load bearing biological fibre 
structures; the means of achieving wide range of performances and multiple functions in biology.

Session 4. Active and Responsive Systems in Nature
Topics to be covered:
The performance of active and responsive mechanisms in nature; material structures at the mirco and 
marco level; active materials that can change their section and thermal/light transmission properties; 
‘memory’ materials; techniques by which biological organisms achieve movement; current industrial 
research projects and components in production

Session 5, 6 and 7. Research Development
Topics to be covered:
Student presentations of their ongoing experiments with Grasshopper in Rhino, Strand 7 FEA, Flow Design 
and Simulation CFD; documentatoin reviews; development of systems design based on abstraction from 
biology

Session 8. Output
The experiment will conclude with the detailed modelling and analysis of the set of systems and forms 
proposed in the experiment.

The submission for this course will be a fully documented account of the experiment, its rationale and 
context, and a set of physical models. Programme staff will give additional tutorials to aid students in 
focusing and developing their submission.

Recommended Reading:
Blaine Brownell and Marc Swackhamer, Hypernatural: Architecture’s New Relationship with Nature, Princeton 
Architectural Press, London, 2015. 
Petra Gruber, Biomimetics in Architecture: Architecture of Life and Buildings, SpringerWienNewYork, Vienna, 
2011.
George Jeronimidis, “Biodynamics” in Architectural Design Special Issue, Emergence: Morphogenetic Design 
Strategies, Michael Hensel, Achim Menges and Michael Weinstock, eds., Wiley, London, 2004.
D’Arcy Wentworth Thompson, On Growth and Form, Revised Edition, Chapters 1 and 2, Dover Publications, 
London, 1992.
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Learning Outcomes:
At the end of the Course students are expected to:
1. have acquired a knowledge of the concepts, techniques and practices of  Biomimetic Engineering;
2. have acquired a knowledge of the ways in which natural organisms self-assemble material components 
into higher order structures, and the multifunctional performances achieved;
3. have acquired an understanding of the contemporary processes of design and production of architectural 
components;
4. have developed an ability to make a comparative analysis of component systems and higher order 
performance in biological and architectural structures; and have developed an understanding of the 
concepts and techniques that have produced new materials;
5. have developed the ability to formulate the performance criteria of ‘smart’ or adaptive architectural 
structures, and to speculate on potential contributions to new material agendas.

Assessment Criteria:
1. The demonstration of an understanding of the theories, practices and technologies of Biomimetic 
Engineering.
2. The demonstration of clear formulation of a hypothesis, and an ability to plan and pursue a critical 
agenda for research into the performance of structure and material systems in biological and architectural 
technologies.
3. The development of skills and analytical reasoning in the formulation of potential component systems 
and performance criteria for architecture derived from Biomimetic research.
4.  The demonstration of clear structure, precise writing and the presentation of research, analysis and the 
engineering principles of natural systems.
5.  The demonstration of judgement in the deployment of research material and knowledge gained from 
analysis of natural systems for engineering.

10.3 Design And Technology Masterclasses
Tutors: Michael Weinstock, programme staff, and invited guests

The course consists of the Masterclass lecture series. It aims to provoke a re-examination of the theories 
and practices of design from the point of view of their embedded material implications. It aims to reveal 
the ways in which ‘design’ and the ‘technical’ exist within the general culture of architectural production 
by an extended review of contemporary fabrication techniques within architecture and its related fields. 
The relation of fabrication techniques to material effects and issues of representation and performance are 
presented in case studies of the current work of the invited lectures. Hands-on experience in the design for 
fabrication workshop project is gained as an integral part of Core Studio.

The MArch Phase 2 Term 4 runs simultaneously with the Phase 1 Term 1. The MArch Phase 2 Studio will be 
supported by a series of Master Classes delivered by invited guests and the Visiting Professors. In 2012/13 
these have been chosen for their advanced professional abilities in the field and together offer expertise 
and professional accomplishments in a variety of scales and digital methods:

Input Surface 3D Mesh Application of loading Displacement analysis
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2015-2016 Design and Technology Masterclasses (TBC):
Wolf Mangelsdorf (Buro Happold),  Francis Aish (Foster and Partners), Achim Menges (ICD Stuttgart), 
Jordi Truco and Sylvia Felipe (Hybrida/Elisava), Suryansh Chandra (Automata Technologies), Alan Dempsey 
(NEX), Sergi Valverde (Complex Systems Lab) and Janet Barlow (University of Reading).

The Master Classes provide design inspiration and knowledge of implemented fabrication and construction 
engineering techniques in the professional field, and deliver an extended presentation about their work. 

The submission for this course will be a dossier and report that is used to inform the Critical Reflection 
essay. The Programme Director and tutorial staff will give additional tutorials to aid students in focusing 
and developing their submission. Students will present for critique and advice the conclusions from their 
research, with an outline of the theme, archive material and other sources that they will develop for their 
essay.

Recommended Reading:
Francis Aish, Adam Davis and Martha Tsigkari, “Ex Silico Ad Vivo”, in Architectural Design Special Issue, System 
City: Infrastructure and the Space of Flows, Michael Weinstock, ed., Wiley, London, 2013.
Keith Besserud, Mark Sarkisian, Phil Enquist and Craig Hartman, “Scales of Metabolic Flows: Regional, Urban and 
Building Systems Design at SOM”, in Architectural Design Special Issue, System City: Infrastructure and the Space 
of Flows, Michael Weinstock, ed., Wiley, London, 2013.
Scott Marble, Digital Workflows in Architecture: Design - Assembly - Industry, Birkhauser Verlag AG, Basel, 2012.

Learning Outcomes:
At the end of the Course students are expected to:
1. have acquired a knowledge of contemporary practices and material technologies in architecture.
2. have acquired an understanding of current architectural fabrication in wider industrial and material contexts;
3. have developed an understanding of the principle modes of analysis and ordered digital data and drawings 
for computer controlled material fabrication.
4. have developed an ability to identify and research fabrication techniques and material behaviour in 
relation to architectural production;
5.  have developed skills in the documentation and presentation of a critical review of the
field of advanced architectural and material technology.

Assessment Criteria:
1.   The demonstration of an understanding of the theories, practices and technologies of material fabrication 
systems;
2. The demonstration of clear formulation of a hypothesis, and an ability to plan and pursue a critical agenda 
for research into innovation in architectural technology;
3. The development of skills and analytical reasoning in the examination of architectural production data 
for fabrication;
4.  The demonstration of clear structure, precise writing and presentation of work;
5.  The demonstration of judgement in the deployment of research material and knowledge gained in a 
fabrication and production context.
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10.4 Core Studio
Studio Master Evan Greenberg with Elif Erdine, Manja van de Worp and invited guests

The Core Studio course runs for two terms and is organised in three modules – Induction Studio (The 
Boot Camp), Studio 1 and Studio 2. Each student has access to a full suite of design and structural 
software, and access to the Studio Intranet archive that includes 40 successful Dissertations and Theses, 
comprehensive manuals for constructive geometry, manuals and video tutorials for scripting, and examples 
of computational fluid dynamics and structural analysis of natural and constructed systems. Regular staff 
and invited lecturers give formal tuition and students further develop their skills through case studies and 
design experiments. The course introduces the techniques associated with evolutionary computation and 
digital morphogenesis derived for the mathematics of biological evolutionary development of individuals 
and populations that are delivered in the Seminar Course ‘Emergence’, and skills will be developed in these 
techniques through a series of design experiments that increase in size and complexity over the two 
terms. Techniques derived from the concepts and knowledge of the hierachical organisation of biological 
materials and the emergent properties of complex ‘component’ assemblies and aggregations in living 
organisms, delivered in the seminar Course ‘Natural Systems and Biomimetics’, will be implemented, and 
skills developed in their application throughout the series. 

Students work in groups in small groups (3 or 4 per group) in each of the three studio modules, changing 
groups at the end of each module. They document their work as it proceeds and make regular presentations 
during each studio for critical advice. These documents and interim presentations are bought together and 
presented at the end of each term, and the compiled document is submitted for assessment. The Core 
Studio concludes with the presentation of the whole evolutionary series of fully constructed and digitally 
modelled artefacts, and the full documentation of their structural and environmental characteristics, the 
role that material properties and fabrication techniques played in the development of their individual and 
group morphology, and a critical assessment of their potential for deployment in spatial and programmatic 
architectural scale applications.

Induction Studio  - ‘Boot Camp’

This 3-week workshop presents a comprehensive introduction to the core skills and techniques in algorithmic 
thinking, geometry, digital design and fabrication. It will be centered on the development of associative 
geometric models in Grasshopper, and the relations between digital morphogenesis and material realization. 
Students will become familiar with the necessary exchange of data between the digital and physical realm 
through the formalization of the inherent geometric relationships in all different elements of the developed 
designs. The course will be supplemented with seminars and tutorials on parametric logic, geometry and 
material systems and on the appropriate techniques for recording, describing and documenting digital and 
physical experiments. The Induction Studio will conclude with fabricated and digitally modelled material 
systems that resolve problems of parametric control, material behaviour, structural integrity, tessellations 
of three dimensional components, precise dimensional control and spatial organisation.
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Core Studio 1 - ‘Material Systems’

Physical and digital computational techniques are used to develop the architectural qualities of different 
material systems tuned to specific climatic contexts. Digital models will explore possibilities in response to 
various parameters while physical models will explore the integration of material behaviour and fabrication 
processes. Core Studio 1 is supported by workshops on associative modelling and computational analysis 
methods in Grasshopper/Rhino.

The submission for this course will be a fully documented account of the design of fully fabricated and 
digitally modelled, doubly curved material systems that exhibit integrated structural and environmental 
properties, its rationale and context. Programme staff will give additional tutorials to aid students in 
focusing and developing their submission.

Recommended Reading:
Christopher Boerkrem, Material Strategies in Digital Fabrication, Routledge, New York and London, 2013.
Branko Kolarevic and Vera Parlac, eds., Building Dynamics: Exploring Architecture of Change, Routledge, New York, 
2015.
Manuel Kretzer and Ludger Hovestadt, eds., Advancements in Adaptive Architecture, Birkhauser, Basel, 2015.
Achim Menges, ed., Architectural Design Special issue, Material Computation: Higher Integration in Morphogenetic 
Design, Wiley, London, 2012.

Learning Outcomes:
At the end of the Course students are expected to:
1. have acquired knowledge and skills in digital morphogenesis, associative modelling and scripting;
2. have acquired integrated knowledge of the concepts of emergence, morphogenesis and evolutionary 
strategies of design and their associated techniques, and have developed skills in their use;
3. have acquired knowledge, skills and methods in a range of modes of analysis, including computational 
structural and thermal analysis and fluid dynamics.
4.have acquired knowledge and skills in the techniques of evaluation of multi parameter criteria
5. have acquired knowledge and skills in integrating multi parameter criteria and fabrication in evolutionary 
design processes.

 Assessment Criteria:
1. The demonstration of an understanding of the concepts, strategies and analytical tools of Core Studio 1;
2. The demonstration of knowledge and skills of geometrical and topological analysis, digital morphogenesis 
and evolutionary computational design processes, material behaviour, advanced fabrication techniques and 
assembly processes, and the appropriate deployment of that knowledge and skills in an integrated process;
3. The demonstration of judgement in the deployment of knowledge and skills, and the ability to place these 
in an appropriate theoretical context.
4. The demonstration of a clear structure and organisation for the presentation of work, and the ability to 
plan, develop and present comprehensive and precise documentation.
5. The demonstration of skill and judgement in the unfolding of a critical argument with evidence gained 
from experiments, and the skill to place this in the theoretical context of Emergence.
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Core Studio 2 - ‘City Systems’

The Core Studio 2 project extends the system logics explored in Core Studio 1 to a larger and more complex 
piece of the city. The microclimatic, typological and social organisations of a defined urban tissue are 
studied, and an analysis is made of interactions across the hierarchical levels analogous to cell, tissue 
and organ. A generative set of rules at neighbourhood-scale is developed and initiated. Core Studio 2 is 
supported by workshops on Python scripting and computational analysis methods in Grasshopper/Rhino 
and weekly student-led discussion sessions.

The submission for this course will be a fully documented account of the design of a new urban tissue 
and its systems with digital and physical models, its rationale and context. Programme staff will give 
additional tutorials to aid students in focusing and developing their submission.

Recommended Reading:
Evan Greenberg and George Jeronimidis, “Variation and Distribution: Forest Patterns as a Model for Urban 
Morphologies” in Architectural Design Special Issue, System City: Infrastructure and the Space of Flows, 
Michael Weinstock, ed., Wiley, London, 2013.
Bill Hillier and Julienne Hanson, The Social Logic of Space, Cambridge University Press, Cambridge, 1984.
Michael Weinstock, “The Evolutionary Dynamics of Sentience in Cities” in Architectural Design Special 
Issue, The Innovation Imperative: Architectures of Vitality, Pia Ednie-Brown, Mark Burry and Andrew Burrow, 
eds., Wiley, London, 2013.
Michael Weinstock with Mehran Gharleghi, “Intelligent Cities and the Taxonomy of Cognitive Scales” in 
Architectural Design Special Issue, System City: Infrastructure and the Space of Flows, Michael Weinstock, 
ed., Wiley, London, 2013.

Learning Outcomes:
At the end of the Course students are expected to:
1. have further developed their knowledge of the evolutionary computation techniques and multi parameter 
analysis, and have developed skills in their use;
2. have acquired knowledge and skills in advanced fabrication and assembly techniques and
be able to integrate those techniques within an evolutionary morphogenesis and development series ;
3. have acquired knowledge and skills in material behaviour, be able to integrate those skills in the strategic 
choice and optimisation of fabrication and assembly techniques
4. have developed knowledge and skills in advanced computational environmental and structural analysis 
and be able to deploy those skills in the evolutionary development of material systems;
5. have developed knowledge and skills in the analysis and evaluation of complex material systems for a 
range of architectural applications; and be able to deploy those skills appropriately.

 Assessment Criteria:
1. The demonstration of an understanding of the concepts, strategies and analytical tools of Core Studio 2;
2. The demonstration of knowledge and skills of geometrical and topological analysis, digital morphogenesis 
and evolutionary computational design processes, material behaviour, advanced fabrication techniques and 
assembly processes, and the appropriate deployment of that knowledge and skills in an integrated process;
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3. The demonstration of judgement in the deployment of knowledge and skills, and the ability to place these 
in an appropriate theoretical context.
4. The demonstration of a clear structure and organisation for the presentation of work, and the ability to 
plan, develop and present comprehensive and precise documentation.
5. The demonstration of skill and judgement in the unfolding of a critical argument with evidence gained 
from experiments, and the skill to place this in the theoretical context of Emergence.

PHASE 2

10.5 Design Research Studio and the Design Thesis/Design Dissertation
Tutors: Michael Weinstock, George Jeronimidis and Evan Greenberg with programme staff

The Design Research Studio enables students to extend the knowledge gained in the Phase 1 Seminar 
Courses, Core Studio and associated workshops and experiments, to develop further knowledge and apply 
acquired skills in an extended design research. Three main fields of design research are offered: Active 
Material Systems with Advanced Fabrication, Natural Ecological Systems Design (currently focused on 
shorelines and deltas), and Urban Metabolic Design (presently centred on the algorithmic design for energetic 
models of new cities in emergent biomes). Students may choose one of the three fields, and will work in 
teams. The design research studio facilitates a deeper understanding of emergence and its application to 
advanced production in architecture, urbanism and ecological engineering, while integrating theoretical 
discourses, science and the insights gained from experiments. The studio will develop students’ abilities 
to analyse complex issues and to engage in independent research, working towards the presentation of the 
fully developed individual thesis/dissertation proposal.

The Dissertation within Emergent Technologies And Design

The Dissertation is a written and illustrated account of an original inquiry, pursued through a close and 
careful study that is intended to yield new designs, or to integrate existing designs into a new synthesis. 
The activity of designing constitutes a crucial mode of research specific to the architectural discipline. The 
enquiry takes place within the context of the design studio.

Architectural designs that contribute to knowledge are those that lead to new perceptions, to new material 
forms and processes, to the development of new architectural and urban systems, to new constructs 
that advance the existing understanding and quality of the built environment. Within the field of Emergent 
Technologies and Design it is expected that quantifiable scientific knowledge will provide the appropriate 
model of study that may be coupled to appropriate culture models.

The form in which the Dissertation is to be presented will include text and illustration and original 
and unique three-dimensional design. Design research will necessarily be supplemented and 
substantiated by various scientific methods of analysis and evaluation. The design will be expressed 
and evaluated with respect to these scientific methods, and accompanied by textual exegesis 
that situates, frames and communicates the contribution to the field of architectural design.
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Design research is usually situated in one of the three main fields of investigation in Emergent
Technologies and Design, but it may combine some aspects from the other two.

1. Active Material Systems and Advanced Fabrication: focused on a medium scale building.
This has been the principal topic of design research in the past.

2. Natural Ecological Systems Design: focused on integrated technologies at the scale of an
ecologically defined landscape such as a shoreline, river valley or delta.

3. Urban Ecological Design: focused on algorithmic design for energetic models of new cities, in existing 
conurbations or in emergent biomes.

The dissertation is to be organized in the following way:

Abstract: the original proposal, which will be revisited several times as the work progresses.

Introduction (written last)

Chapter 1. The Domain: the topic or area to be investigated, including precedents and the physics of the 
topic. This concludes with the precise design problem or question that is to be tested and developed. This 
must be a sharply defined question – not a general discussion, for example, on metabolism or network 
topology. Precision requires definitive statements of the parameters that control or limit the work, its 
contribution to the field and the means by which it will be measured.

Chapter 2. Methods: the methods and techniques that are the current state of the art in the profession and 
in research, the digital and physical techniques you intend to use in your investigation, their relation to the 
‘state of the art’, and how you have tested their effectiveness and calibrated them.

Chapter 3. Research Development: the first experiments, digital and physical, and their evaluation, and how 
they give an insight to the concluding statements of the Domain Chapter – and have contributed to the 
refinement of the research question.

Chapter 4. Design Development: more complex design experiments at higher systems level.

Chapter 5. The Design Proposal: the final proposal in all its detail

Chapter 6. Evaluations and Revisions/Future Development
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The Dissertation within the field of Emergent Technologies and Design is likely to include some or
all the following:
1.  A critique of existing design techniques and processes, and the evidence to show a significant omission, 
and the implication of that omission used to re-examine the context of existing techniques or models;
2.  Existing techniques or models tested in a new situation, showing it works - or that it
doesn’t - and why, and so defining the limits of the technique or model.
3.  Combining together two or more existing techniques or models and showing that the combination 
produces or reveals something new and useful.
4.  Implementation of a theoretical principle, demonstrating how and to what techniques or models it can 
be applied, and so showing how it works and defining its limitations.
5.  Providing a taxonomy of observed and empirically measured phenomena of interest
6.  A detailed analytic and critical account of the evolution of a technique or model, including detailed 
analysis of crucial case studies.

Design investigations will necessarily include analytical quantitative and qualitative architectural drawings 
and three dimensional physical models, digital simulations of performance and environmental phenomena 
over time, experimental investigation and development of systematic methods of generating design 
solutions for multi-parameter optimisation and other related scientific computational methods. The design 
will be expressed and evaluated in these media, with an accompanying textual exegesis.

Recommended Reading:
Readings will be given to students specific to their dissertation topic throughout the Design Research 
Studio and Design Thesis or Design Dissertation.

Assessment Criteria for M.Sc/M.Arch in Emergent Technologies and Design:
1. Knowledge and understanding of the principles, current practices and new insights in the field of 
Emergent Technologies and their effect on the production of built architectures and city scale systems;  
2. The ability to design and conduct research, demonstrating originality and contributing to knowledge in 
the field of Emergent Technologies and Design;
3. Application of critical faculties and observational skills; use of analytic, experimental and computational 
tools and techniques to test hypotheses and find new data;
4. The ability to evaluate  and choose appropriate methodologies and demonstrate high-level skills in 
pursuing architectural research;
5. The ability to systematically research,  analyse and creatively develop design experiments and proposals 
individually and as part of a group, and the ability to communicate outcomes clearly to technical and non-
technical audiences;
6. Demonstration of innovative thinking and creativity; clear and concise writing and presentation of project 
results; referencing of sources of information using agreed conventions.
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10.6 Design and Technology Masterclasses (Term 4 MArch)
Tutors: Michael.Weinstock, programme staff and invited guests

The MArch 4th term is supported by a series of masterclasses by invited guests outlined in Section 10.3 
Design And Technology Masterclasses.

The afternoon studio sessions are delivered in seminar and workshop format to the completing MArch 
students only, offering advice and commentary on how their projects could be produced and delivered, and 
on appropriate digital techniques, operative constraints, and optimisation techniques for structural and 
environmental performance and fabrication.

The MasterClass seminars deliver a presentation by the visiting Lecturer focused on their own work to the 
entire Studio (Phase 1 and Phase 2 students),  followed by a discussion - and in the afternoon give critical 
advice to the Phase 2 M.Arch students on the development of their Dissertation. In the last years the Master 
series  has featured   Jordi Truco (Hybrida and Elisava, Barcelona); Cristina Díaz Moreno and Efrén García 
(Grinda, AMID/Cero9); Francis Aish (Specialist Modelling Group, Foster and Partners); Wolf Mangelsdorf 
(Buro Happold), Alan Dempsey (NEX); Suryansh Chandra, (Zaha Hadid Architects), Sergi Valverde, (Complex 
Systems Lab, Barcelona) and Andrew Kudless (CCA/Berkeley and Matsys).

Experiment 1 Assembly

Aggregation of three components cut 
from aluminium ( 0.2 mm thickness ) 
and folded

1:2 Paper mock up of a regional part of the global surface

diagram of the joints, overlap and edges

1 to 2 mock up model shows the graduate change pattern.
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