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This assignment covered the exploration of the craft-
ing process by making use of machinery to give shape 
to materials in combination with processing algo-
rithms to design complex shapes for a final design. 

This report shows the process, explorations and de-
cision making that were involved to get to the end 
result. The several steps that were taken include ex-
plorations of different materials and how the craft-
ing process influences the properties of these ma-
terials.

In addition to this, the report shows how processing 
was used to acquire the final result.

Introduction:

2



Unknown material test
The first material that was chosen had a rope-like 
structure. By cutting a test piece from his material 
it was possible to see how the laser-cutter could 
affect different properties of the material.
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Testing material with different codes
The next step was to see how processing could be 
implemented in the cutting process. Several dif-
ferent codes were used, including tweaked exam-
ples of the ellipse code in order to engrave and 
cut the material.
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Cutting effect
Cutting the material proved to be difficult since 
the structure that keeps the material together gets 
destroyed by this pattern, in addition to this the 
burn marks were hard and felt unpleasant. The 
code used to generate this shape is a tweaked ver-
sion of an example found in “The Nature of Code”
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Engraving effect
The engraving effect is barely visible on the ma-
terial that was chosen, in fact the properties of the 
material could not really be enhanced or changed 
by cutting so it was decided that a switch was 
needed to a different material. The codes used for 
engraving were alternatives of the example given 
during lectures.
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Different material tests
Different materials were tested by using a provid-
ed sheet that utilizes the laser-cutter for different 
purposes. The following materials were tested; 
cardboard, felt, dennim, catton and a woodlike 
fabric
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Different material tests
Thin Catton turned out not to be suitable for la-
cercutting



Lissajous on felt
Several lissajous figures were cut out of felt. The 
material is very light and the sides have a really 
nice melted structure. 
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Bendability felt
The felt becomes very flexible due to the wide 
open areas. 
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Cardboard test
A multilayered piece of cardboard was used for 
the test, by cutting the material the inner structure 
cam to lay bare. This inner structure provided not 
only stability to the cardboard but it is also visu-
ally interesting. In addition to this, cutting card-
board gives nice straight lines that give the mate-
rial a professional clean look.
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Engraving Cardboard
The shapes from the first exploration were en-
graved on cardboard. From some angles these 
lines are barely  
visible. The difference in depth can be felt slightly. 
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Cardboard lissajous
By altering the equations, these shapes were pro-
duced to see how it would influence the bendabil-
ity of cardboard. The lines turned out to be a bit 
too thick. The really big openings allowed limited 
bending. 
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Inner structure
The different lines of the figure all show the inner 
structure of the cardboard. This inner structure is 
very interesting when used in more complex fig-
ures, like above. 
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Flextures
Two flextures were made to experiment with the 
bendability of cardboard. 
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Flextures
This picture shows that cut patterns make the cardboard 
flexible. Because of the inner structure, the flexing proper-
ties are different depending on which side the cardboard 
bends to.  
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Lissajous Stacking 3D
This was an exploration as well exploring the im-
pact of lasercutting different thickness on card-
board. The thinnest figure was eventually so thin 
that the layer of cardboard  itself was hanging 
loose.
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3D Depth
Putting multiple layers of cardboard on top of each 
other exposed the inner structure in an interest-
ing way. Each layer has a different line thickness, 
were as the under most has the thickest lines. 
Looking from above this creates narrowing gaps. 
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3D Lissajous 
These layers are the combination of the previous 
two experiments, with depth and circular lissa-
jous shapes. 
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Circular Lissajous 
The previous lissajous were all rectangular in shape. The 
idea of our group was to create something like a vase as 
final work. And so the experimentations started to create a 
circular lissajous.



Thin Craftliner 3D Lissajous
This figure is the same as the final figure, the only 
exeption is that this is cut on a piece of 0.4 mm 
kraftliner cardboard. The lines are thinner which 
can’t be done on the cardboard we used before 
because of the danger of catching on fire. The re-
sult was nice, but compared to the other outcomes 
this was quite flexible and felt quite fragile.
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3D Bowl
This exploration was the outcome by trying to 
convert multiple layers into different PDF-pages 
in our code, so it would be easier to prepare the 
laser cutter file. each layer is a simple oval shape 
with a circle within it, but by stacking them in a 
exploratory way, it becomes more interesting to 
look at it with an angle.
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Code for Final Product:
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Personal Reflections:

Reflection Koen van Gaalen

this assignment has taught me to look at the machin-
ery and tools we have at our disposal as essential 
part of the design process. Before this assignment 
I looked at these machines  as tools that need to do 
our bidding. But this assignment taught me that of-
ten these machines can also serve as a source of in-
spiration. The machinery that is available to us al-
lows us to try out new things and come to conclusion 
through trial and error yet this is unique since we 
are student at the TU/e. 

The assignment also showed me a different way of 
approaching a problem. Normally we like to think 
in solutions and what the quickest way is to get to 
that solution, but since this assignment started with 
material exploration we later had to add a solution 
to the changed attributes of our used material. This 
helps us become innovative, and lets us looks at dif-
ferent purposes for existing materials.  

I also learned that using processing to generate 
shapes for machinery saves time when compared 
to illustrator, which i normally use to create shapes 
that I need to cut. Processing is a new program for 
me and to combine it with machinery was really in-
teresting an challenging.

In terms of coding I am glad that I finally saw ways 
of implementing mathematics into my designs that 
directly affect looks and aesthetics through an iter-
ative process. Especially the coding part is some-
thing that I really want to use in the future since it 
fits well with my vision of wanting to help people 
through game design. The mathematics and coding 
that I learned during this assignment can be used to 
add more depth to my game in terms of movement 
and game-objects. This allows me to use the code to 
further improve my designs.

Reflection Allitze Faro

Within this assignment I learned to explore more 
with shapes, materials and their properties rather 
than making a shape and cutting this out of a mate-
rial as a finalization. This way of iterating was new to 
me and really interested me as the materials might 
come out a bit different from what I was able to pre-
dict at first. By trying out several smaller things, I 
am able to see if the material actually behaves as I 
predicted before or differently.

Besides this, I never combined programming and 
mathematics before in this way. I always saw math-
ematics as something boring, not so useful, but 
this assignment showed me that I am able to cre-
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ate beautiful shapes and structures with the use 
of mathematics. Furthermore, I learned that pro-
gramming these shapes is way more time efficient 
(in comparison to Illustrator) when the shapes are 
complex. These shapes are also able to undergo 
small changes without too much effort by adding or 
changing one variable, which gives the opportunity 
to create the exact shape that I would like to have. 
 
When looking at my vision, identity and future I 
am someone who designs objects that look fairly 
simple to use and have minimal to no decoration. 
Although this does not necessarily apply to algo-
rithms and structures, the way in which the different 
shapes were created is fairly simple. Some of the al-
gorithms can also be used to create minimal deco-
ration to certain areas of the design. 

A big part of my vision is about helping people 
that are excluded from society (due to for example 
physical or mental problems amongst other things) 
with the use of design. I believe that affordances 
are one of the important aspects when it comes to 
reaching this goal as it makes the design more un-
derstandable for the user. Within this assignment I 
changed the properties of some materials. Chang-
ing the structure of a material on certain parts of the 
design can give the user a certain affordance, like 

touching or bending. Playing with these material 
properties to create affordances is something that I 
will use and would like to learn more about in future 
projects. 

Reflection Rein Lucassen

I used to be very skeptical if 3d printing and laser 
cutting is a form of craftsmanship. In my opinion 
craftsmanship is someone putting physical labor 
into a product which gives a products his heart and 
soul. During the course of this assignment I noticed 
that not the product itself but definitely the program-
ming and generating of a product is a form of crafts-
manship. As well as normal craftsmanship there are 
several ways to make a model: it could be done fast 
and sloppy or it could be done well organized in 
a way everybody understands and appreciates it. I 
developed respect for the people who are die-hard 
programmers.

I started this assignment with no knowledge about 
calculus, physics or processing at all. At first I had no 
idea how it could benefit me as a designer. The as-
signment was quite tough to translate all your  ideas 
into a code. Eventually it became more clear and 
now I have some experience with it and I realized 
by using a program that could generate shapes, like
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processing, could be a huge benefit for me as a de-
signer. I can generate and make products with a 
high precision and complexity level which I never 
could make by hand. Besides, generating a com-
plex shape or product is much faster compared to 
illustrator.

Reflection Brigitte Kock

Since this is an assignment meant for second years 
I, as a first year, needed to put in some extra effort 
to be able to join. I believe the future for fashion and 
textile design, what I want to do, lays in ‘progressive’ 
machines and techniques. In order to learn how to 
be able to work with those machines I wanted to 
follow this assignment.

After the first lesson I regretted my determination 
a bit, processing turned out harder than I thought. 
This only made me work harder and luckily I was 
able to keep up very well. 
During the assignment I learned new practical 
skills; how to implement complex mathematical 
formulas in processing, how altering a material can 
change the properties of that material and how to 
create files for the laser cutter. In short I am now 
able to use the lasercutter and gained knowledge 
to be able to use the other machines on my own. 

However that is not why I’m so glad that I choose 
this assignment. This assignment turned out to be 
an inspiration and a huge eyeopener for me. Since 
Januari I started doubting whether this study was 
right for me or not. I had the feeling that in order 
to create an innovative design you needed to put 
electronica into them. Somehow it didn’t feel ap-
pealing to me, it wasn’t what I wanted to do. 

This assignment showed me that innovation can 
also be the technique you use to build a product. 
And that is exactly what I want to do: I want to use 
innovative, technical techniques to create aes-
thetically beautiful products. I applied this dis-
covery directly into my project, where I started ex-
ploring again which lead to a beautiful prototype. 
This assignment made me realise that this study is 
definitely right for me, just that my perception of it 
was wrong. From here on I would like to learn more 
innovative techniques and discover how to apply 
them into my designs.
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Group Reflection:

What kind of impact will digital craftsmanship 
have on the future of design practice and pro-
duction.

By using processing it becomes easier for people 
to add something to their design in the form of a 
shape or a pattern. It also makes the use of machin-
ery more accessible since processing can be used 
as a tool to directly send files to machine to process 
them. This creates more opportunities for person-
alization as the tools themselves allow for an easy 
implementation.

The process of cutting, engraving and embroider-
ing can change the properties of a material. This 
enhances new possibilities for these materials for 
new applications. For example, a fabric can be cut 
or engraved to amplify the attributes of light that 
comes through. Materials can also be combined to 
give new effects to existing materials.

With the use of processing it is possible for people 
that have mathematical skills to give shape to objects 
and personalize things. These people sometimes 
lack the artistic feeling to create and personalize, 
but with digital craftsmanship, in which the math-
ematical part plays an important role, these people 
can use personal skills to translate it into something 

beautiful through programming. The same holds 
true the other way around, people that are really 
artistic and want to create beautiful and interesting 
shapes can do this through programming. It will be 
less time consuming. By using processing to create 
interesting shapes an artistic person does not have 
to draw every single line separately by using a dif-
ferent method. These people can learn more about 
the use of mathematics in design as well, which can 
help them in the future to do tasks more easily.  

Nature already makes use of algorithms, think 
for example about the shell of certain sea an-
imals which follows the Fibonacci Curve. 
Designers can take these examples from 
nature and find a different use for it through iterat-
ing. Digital craftsmanship allows designers to im-
plement the algorithms from nature in different de-
signs. 

The tools that digital craftsmanship uses makes it 
possible for designers all over the world to share 
their designs through open data. This in turn al-
lows everyone to have to designs at any place and 
mass produce it on a smaller scale. The codes that 
are made in processing can be shared just like the 
prints for the 3D-printers are shared to more easily 
access knowledge.
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