
multi
scalar
modelling
seminar
   centre for information technology and architecture 

31. may 2013



2

advancements in architecture - particularly the emergence 
of engineered materials and the associated challenge of 
specifying material locally to meet global performance re-
quirements - are posing new multi-scalar questions for the 
design and simulation process.  traditionally, architecture’s 
tools for modeling and representation have considered 
only single scales: we now need to better understand how 
simulations can link generative computational models, 
structural analysis and material specifications to geometric 
and performative design goals, at the scales of structure, 
element and material.

our aim for this seminar is gain a deeper understanding of 
the practices and considerations that underlie multiscale 
modeling.  recognising that knowledge about multiscale 
methods is distributed across multiple fields, and also 
developed around distinct practices, the seminar seeks to 
share approaches and perspectives, to discover areas of 
overlap, and to gain useful insights from the disciplines 
around us.  By bringing together perspectives from archi-
tecture, economics, ergonomics, physics, materials science 
and coastal engineering, the seminar provides a space for 
knowledge transfer between disciplines, and to foster in-
terdisciplinary thinking about the application of multi scale 
methods within design practice.

aim 
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agenda

9.30  introduction to seminar and participants
 the perspective from cita’s design practice 
 Paul nicholas & martin tamke
 cita, dK

10.15 eric Winsberg 
 university of south florida, usa

11.00 coffee

11.20  Jos stam
 autodesk, ca

12.05 Questions and discussion 1

12.30 lunch
 KadK canteen

13.30   daniel Büning 
 udK, de

14.15 azam Khan
 autodesk, ca

15.00 coffee

15.20 thorbjørn Knudsen & massimo Warglien 
 university of southern denmark, dK

16.05 Jan mulder & Wiebe de Boer
 deltares, nl

16.50 Questions and discussion 2

17.30 end of seminar
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eric WinsBerg
eric Winsberg is a philosopher of science work-
ing at the university of south florida.    he’s 
held visiting fellowships  at northwestern 
university, the center for interdisciplinary re-
search (Zif), at the university of Bielefeld,  the 
institute for advanced study at the university 
of durham, the university of california,  and the 
university of munich.   his principle research in-
terests are in the philosophy of science and the 
philosophy of physics, especially in the founda-
tions, methodology and epistemology of com-
puter simulations, the foundations of climate 
modeling, and in the foundations of statistical 
mechanics and the arrow of time. he has pub-
lished about twenty articles on these topics 
in such places as Philosophy of science, the 
Journal of Philosophy, synthese, studies in 
history and Philosophy of modern Physics, Phi-
losophy compass, and science in context.    his 
book, science in the age of computer simula-
tion, explores the limits and possibilities of this 
new scientific practice.

multiscale modeling in Physics (and Philosophy)
in this talk i will present an account of the role 
of concurrent multiscale modeling methods in 
the simulation of physical systems.  i will try to 
give a brief overview of some of the topics in 
philosophy of science in which these methods 
raise interesting issues.   i will talk about the  
relations that hold hold between different 
levels of description, the possibility of building 
models of inconsistent systems, and the role of 
fictions in science.

sPeaKers
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Jos stam was born in the netherlands and 
educated in geneva, switzerland, where he 
received dual Bachelor degrees in computer 
science and pure mathematics. in 1989, stam 
moved to toronto where he completed his 
masters and Ph.d. degrees in computer science. 
after that he pursued postdoctoral studies as 
a ercim fellow at inria in france and at Vtt in 
finland. in 1997 stam joined the alias seattle 
office as a researcher and stayed there until 
2003 to relocate to alias’ main office in toronto. 
stam is now employed with autodesk as a sen-
ior research scientist as part of autodesk’s ac-
quisition of alias in 2006.  stam’s research spans 
several areas of computer graphics: natural 
phenomena, physics-based simulation, render-
ing and surface modeling, especially subdivi-
sion surfaces. he has published papers in all of 
these areas in journals and at conferences, most 
notably at the annual siggraPh conference. 
in 2005 stam was awarded one of the most 
prestigeous awards in computer graphics: the 
siggraPh computer graphics achievement 
award. stam also won two technical achieve-
ment awards from the academy of motion 
Picture arts and sciences: in 2005 for his work 
on subdivision surfaces and in 2007 for his 
work on fluid dynamics. he was also featured in 
a January 2008 Wired magazine article.

the theme of this talk is the emergence of 
complex behavior through simple local physi-
cal interactions. the material is based on the 
“nucleus” solver that is used in our maya 
computer animation software. nucleus resolves 
deformations and interactions between differ-
ent elements such as cloth, hair, particles, etc. 
We handle two way interactions in a unified 
manner. collisions handling between elements 
is crucial. We will present the basic building 
blocks known as constraints that will generate 
complex behavior through their interactions. 
in the talk we will present many examples from 
computer graphics. the solver however can 
also be used in the context of shape design in 
architecture. also recently we have been using 
nucleus at the nano-scale level to create self-
assembling structures.

Jos stam
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daniel Buening is an architect and currently 
a Ph.d. candidate at the university of the arts 
Berlin at the department for experimental and 
digital design of Prof. dr. norbert Palz. 
daniel received a masters degree in architec-
ture (with distinction) from msa muenster 
school of architecture, and spent a year in the 
m-arch Program at Pratt institute in Brooklyn, 
ny.  the work of daniel was distinguished with 
many scholarships (e.g fulbright comission, 
studienstiftung des deutschen Volkes, meXt 
(ministry of education, culture, sports, science 
and technology in Japan) and friedrich-
ebert stiftung and awards (e.g anerkennung 
föderpreis des deutschen stahlbaus 2008 and 
the Bauwelt lesestipendium).

design Workows for the additive fabrication of 
heterogenous Building elements.
the lecture outlines a digital workow for the 
design, simulation and fabrication of large scale 
additive manufactured building components 
with three dimensionally graded heterogenous 
inner structure.  the experimental design 
method is bifurcated into two categories, one 
that globally denes the overall geometric
hull and the other one, which locally alternates 
the internal conguration of its structural core. 
the iterative form finding method of topol-
ogy optimization is utilized to create the ttest 
shape and at the same time produces structural 
information that is contained as a data set and 
stored as cell results. these three-dimensional 
matrices are utilized to form space lling nodal 
networks that are spatially constrained. the 
so created cellular conguration serves as an 
internal substructure which stands in a direct 
parametric controllable relationship to its 
informing hull shape. in the proposed digital 
process the informed and calibrated 3d-model 
stands in a 1:1 relationship to its subsequent 
additive fabricated counter piece of large scale. 
the insertion of a tight interdependency
between form, Performance and matter points 
to an enhanced sustainable and environment 
friendly manufacturing cycle.

daniel Büning
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azam Khan is the head of the environment & 
ergonomics research group at autodesk re-
search. starting in the field of human-comput-
er interaction, azam focused on advanced 3d 
camera navigation interaction techniques, large 
displays, visualization, and pen-based interac-
tion.  more recently, azam has been exploring 
modeling and simulation including physics-
based generative design, air flow and occupant 
flow in an architectural context, and simulation 
visualization and validation based on sensor-
networks.  in 2009, azam founded and chaired 
simaud, the symposium on simulation for 
architecture and urban design to foster cross-
pollination between the simulation research 
and the architecture research communities. 
azam is also the Principal investigator of the 
Parametric human project and, in 2010, azam 
became a founding member of the interna-
tional society of human simulation

toward a systematic multiscale approach for 
the Parametric human Project.  inherently 
multiscale simulation systems are unlikely to 
exist. the practice used in climate modeling, 
electronics and engineering, and in the mod-
eling of biological systems, shows how models 
designed for various scales of time or space 
may be coupled. however, implementing these 
couplings may be quite difficult as models will 
typically have incompatible parameters and 
variables. to help ensure that models within 
multiscale systems can be used properly, 
controlled methods of reduction are needed, or 
a common unreduced model is needed to sup-
port the meaningful comparison of incompat-
ible reductions. We present approaches being 
considered and used in the Parametric human 
Project.

aZam Khan



8

thorbjørn Knudsen is professor of organization 
design at the university of southern den-
mark (sdu) where he is heading the strategic 
organization design unit and co-director of the 
danish institute for advanced study (dias).  he 
has been working on evolutionary and adaptive 
processes in organizations and the way organi-

zation design can shape these processes. 

architecture of adaptive organizations: a 
multi-level perspective.  Work on the design 
of social organizations has mostly conceived 
organizations in reified and static terms – much 
like the naïve perception of a design for a build-
ing.  on the other hand, approaches that model 
the dynamics of organizations have typically 
ignored their architecture, e.g. the way incen-
tive or communication is structured.  there is 
a need for a rigorous multi-level theory where 
behavior and structure is adapted in response 
to the changing demands of a dynamic envi-
ronment. We see organizational adaptation as 
processes of learning that occur at multiple 
nested levels, both within a given organiza-
tional architecture and more fundamentally 
involving changes in the architecture itself. We 
are interested in exploring how computational 
and experimental methods and possibly new 
approaches from other fields can be used to 
address this problem. 

massimo Warglien is a professor at the depart-
ment of management at ca’ foscari university 
and is currently at the dias at sdu. he has 
been working on learning in games, organiza-
tion theory, and models of conceptual spaces 
and linguistic interaction. he is interested in 
the close dialogue between experiments and 

models. 

thorBJørn Knudsen

massimo Warglien 
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dr. Jan P.m. mulder graduated in physical 
geography at utrecht university, did his Phd 
in forest hydrology at groningen university, 
and has three years of research experience in 
groundwater hydrology working at tno, and 
27 years of research experience in coastal - and 
estuarine morphodynamics and in coastal zone 
management working at rijkswaterstaat riKZ. 
since 2008 he is employed at deltares.he has 
been involved in several projects integrating re-
sults from field experiments and empirical and 
numerical modelling, integrating results from 
physical (hydrodynamic and morphodynamic) 
and ecological disciplines and translating 
research results into coastal zone management 
concepts. he has contributed to several coastal 
policy documents in the netherlands, plays an 
active role within the present delta programme 
and has participated in ”research-by-design” 
workshops of the atelier Kustkwaliteit. he takes 
special interest in the communication between 

science and management.

the protection and development of economi-
cal, ecological and recreational user functions 
require dedicated coastal safety and mainte-
nance strategies. designing these strategies 
asks for a cross-scale approach in terms of spa-
tial extent and time horizon, taking account of 
scale differences between the physical-ecologi-
cal, the socio-economic and the political system 
and between different policy levels.  large-
scale considerations – e.g. at a national policy 
level, with spatial scales of tens to hundreds 
of kilometers and time scales of decades to a 
century – often dictate boundary conditions for 
coastal design on the small (local) scale – e.g. at 
local government levels, with spatial scales of 
a few kilometers and time scales of years.  this 
can be seen as a ‘top-down’ process. however, 
as coastal interventions often have impacts way 
beyond the time and spatial scales at which 
they are implemented, local adjustments to 
the design may have considerable ‘bottom-up’ 
consequences for the larger scale. therefore, 
designing coastal safety and maintenance strat-
egies requires a cross scale, co-design approach 
involving stakeholders at different levels. 

to facilitate exchange of knowledge and infor-
mation and a continuous cross-scale (top-down 
and bottom up) verification of the initial objec-
tives, simple model tools are indispensable. the 
process of cross-scale, coastal co-design will be 
illustrated by a case study of the sand motor, a 
mega-scale beach nourishment (20 million m3 
of sand) recently implemented in the nether-
lands. the characteristics of the co-design tool 
that originated from this process, will be briefly 
elaborated.

Wiebe de Boer studied civil engineering & 
management at the university of twente. after 
his master degree in Water engineering & man-
agement, he worked as a junior researcher in 
coastal engineering at the university of twente. 
since 2010 he is a coastal engineer at deltares, 
a research institute in the fields of water, sub-
surface and infrastructure. his main interests 
are coastal morphodynamics, hydroinformatics 
and tool development for rapid assessments 

and stakeholder communication.

Jan mulder

WieBe de Boer
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seminar Questions

We have invited speakers from research areas that have 
distinctly different concerns, but which share the need to 
consider, model and simulate at multiple scales. these fields 
include economics, physics, philosophy, architecture, coastal 
engineering, material design and ergonomics.  to support 
an interdisciplinary discussion about how the challenge of 
multiscale modelling meets the challenge of design, the 
seminar asks:

- Where does the model get its knowledge from, and what 
kind(s) of knowledge does it embed?

- how is intent located - in the coupling between scales, 
within scale-bound models, or in the behaviour of agents 
within models?

- how do multi-scalar design models distinguish themselves 
from multi-scalar models?


