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This booklet and the accompanying exhibition 
represent student explorations in the Digital 
Design in Sustainable Urbanism course, held 
at the Tampere University of Technology 
within eight weeks at the beginning of 2013. 
The course is a new addition to the TUT 
architecture curricula, but even this very �rst 
implementation displays promising results 
through these inspirational student works.

The goal of the Digital Design in Sustainable 
Urbanism course was to introduce students 
into the new world of possibilities in digital 
design; especially in the shift in thinking 
design through the use of algorithmic 
processes and parametric modeling. The task 
of learning a new parametric design software, 
within this tight schedule, is no simple task 
when you combine it with the requirements 
of testing and analyzing the in�uence that 
di�erent design parameters have in the urban 
design.

The course demonstrated di�erent analysis 
and design methods in urban scale and 
encouraged students to explore the design 

Introduction

potential of them. The methods were 
selected to form a broad scale of analysis and 
design processes that could be bene�cial 
in urban scale design development. Each 
week represented a new set of methods and 
challenges for the students to absorb. 

The design explorations presented in this 
book, represent the student�s answers to these 
di�erent tasks presented to them. Through 
their work, they demonstrate vast potential 
and great assimilation of knowledge within 
this tight schedule. 

Courses like these are always a possibility 
for me to be inspired and also learn from 
the students. The great interaction with 
the students challenged me to explore the 
boundaries of my own knowledge and seek 
new methods in solving the questions they 
presented. To me, that is the ideal situation 
and a thriving force in education in general.

Special thanks to professor Panu Lehtovuori, 
Jenni Partanen and Elena De Lisio for their 
support and guidance. 

Toni Österlund
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Function(al) Urbanism

There is elegant beauty in equations and with 
this exercise you should explore the possibilities 
of di�erent mathematical expressions and 
functions as basis for an urban plan.

Through experimenting and exploring di�erent 
functions and combinations, try to achieve 
interesting results. 

Test out di�erent possibilities that the digital 
tools and equations o�ers and seek out a 
solution that satis�es you. 

Use coloring to emphasize and clarify your 
intentions. Be creative, but use math. 

The main goal of this exercise is to familiarize 
you with the possibilities of mathematical 
equations and how to implement them in 
design. 

1. Mission

1. Explorations

Lisa Voigtländer  

Elisabeth Heinz 

10AndrÆs Botos 

14Xianghe Gao
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Grasshopper de�nition  

First Step: �Line of Density� Second Step: �Area of Density� Third Step: De�ning Volumes
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Still taking �rst steps with the 
Grasshopper tool, this tasks was 
supposed to be the chance to 
play with the possibilities of the 
software. 

The main idea of the project 
was to visualize density, which 
is an component of urban 
development in general. In the 
�rst step a simple row of points 
was created. The distance of 
the points decreases �uently 
the more they get to the end 
of the  row. Every exponential 
equation can be used for this, 
but 2x gave a well �oating 
result. 

Based on this thoughts the 
�Line of density� was simply 
used as a radius for a circle to 
create an �Area of Density�. The 
center point of the circle marks 
the area where the density is 
the highest - just like in the 
center region of urban areas. 

For every point a box is created, 
whose height depends on the 
distance to the center point.  
The �nal result came out to 
be changeable since a lot of 
parameters can be controlled. 

Elisabeth Heinz

1. Circle of Density 
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function:
ln(x)/y*z

function:
tanh(x)*y/z

function:
1/xy/z
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The aim of this project was 
to experiment with di�erent 
mathematical functions in order 
to create cityscape structures.
 
I decided to create a highly 
variable de�nition. The 
base de�nes random block 
surrounded by streets, in a 
streamlined form. By removing 
the blocks which do not meet a 
certain size, bigger open spaces 
were enabled between the 
blocks.
  
The height of the blocks 
were de�ned by the di�erent 
mathematical functions. This 
parameter was in connection 
with two attractor points, which 
were placed in the area. 

By the interaction of the 
functions and the attractor 
points, endless possibilities of 
cityscapes can be created. 
I then picked out the most 
interesting ones.

András Botos

Grasshopper de�nition

mathematical functions 
are introduced here

function:
(x^3*y^2)/(xy)*z

1. Maths city
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V(t)=sin(20�t) x 0,5cos(200�t) x sin(5000�t)

F(x)= cos (z/2)

Function 2
Top views

Function 1

Function 3

A small selection of top views from a huge amount 
of variations that this function provides.

Curve - side view



To explore the elegance of math, 
I searched for few equations. 
I found the mathematical 
expression to show love; the 
equation to form a heart. The 
other function I used is somehow 
related to acoustics and waves. 
The last ones I show here are 
other Cosinus functions.

First I just tested them to draw 
simple line curves in 3D where 
I could slide through di�erent 
values of the variable. I was very 
surprised by the beauty of these 
lines especially when I looked 
at the top view. It felt a bit like 
knitting several symbols.

Then I used the same functions 
in a more complicated de�nition, 
we called �distance by function� 
with the result of getting some 
surfaces or landscapes, created 
by a grid of points transformed 
into boxes. Here it turned out, 
that the previous more regular, 
boring �Heart�-function became 
the most interesting one.

In the last step, with the button-
like result, I set a middle point 
and eliminated everything 
around a de�ned radius and 
below 0. 

Lisa Voigtländer

Function 2

Function 1

Function 3

Distance as function

Dispatch

1. Sexy Curves
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Subtitle

Titel
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The �function of urbanism� is 
about how to use mathematic 
equations to get di�erent 
versions of digital desiged 
models. 

It is a totally new and 
interesting idea about 
architecture and design.

In this exercise, my friend Lisa 
and I tried to get a �heart� shape 
by using equation. After couple 
of experiments it was �nally 
gained. 

When the number is small, we 
can get a spiral shape but when 
the numbers getting lager the 
model changed.

So, I tried to change parameter 
in Z-axis to get the �HEART� 
shape. 

This exercise,  really broadened 
my eyes and was a starting 
point to discover another way 
of  thinking architecture.

Xianghe Gao

1. Function(al) Urbanism
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AndrÆs Botos 

Attractive Hervanta

Select a location within Hervanta, Tampere and 
map out di�erent urban attraction factors it 
may have. De�ne those factors either as point 
or curve geometries on top of an aerial image 
or map. 

Choose a location within that map and design 
a small scale urban area that utilizes the 
attraction �eld potential. Use the generated 
�eld to de�ne density, orientation, height, scale, 
etc� of your urban plan. 
The closeness to a certain point can used to 
increase or decrease de�ned parameters (e.g. 
closeness to parks, roads, etc.). 

Your design should be the result of your design 
intentions and the environmental attraction 
factors. 
 
The main goal of this exercise is to familiarize 
you with attractors and their use as urban scale 
parameters and how to implement them in 
your design. 

2. Mission

2. Explorations
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