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Generative design enables us to design 
increasingly complex, optimized, or mass-
personalized products. Matej Dubiš’s 
research pursues generative design  
methods and their potential for a  
specific discipline: automotive design.

The research mainly focuses on the 
methodology of generative design, 
specifically, the designer’s role and the 
generative design process divided into four 
blocks: concept, algorithm, parameters, 
and results. Based on them, the thesis 
described in detail the possibilities of 
applying generative methods in the 
automotive design process, focusing on 
their impact on how designers work,  
think, and use tools.

The tangible outcome of the doctoral 
research is three physical demonstrations 
of different generative methods in 
designing a steering wheel, hypothetically 
mass-produced by 3D printing technology. 
 
 
The dissertation project of Matej Dubiš, suc-
cessfully defended in 2018, extensively ex-
plores a fast-accelerating field of methodolo-
gies and applications of generative design. in 
the preface of the thesis, Dubiš suggests that 
there is nothing less we can expect from the 
field of generative design in the future than  

 
“a complete transformation of the design pro-
fession as such” (Dubiš, 2018, 9). Additionally, 
the author stresses that designers “need to 
understand and utilize the emerging oppor-
tunities to keep creating relevant designs” 
(Shapes of Logic, 2018, 55). 



TRIMTAB gENErATiVE DESigN32 33

Dubiš restricts his research interest to the in-
tersection of design (as a professional field), 
automobile (as a subject of design), and gener-
ative creation methods. The research questions 
were defined as follows:

 is it possible to meaningfully connect 
automotive design and generative design 
methods?

 Which uses of generative design  
methods in automotive design are the most 
promising?

 What are the benefits and pitfalls of  
such a connection?

The research compares the ‘classical car design 
process’ and the incorporation of generative 
systems into design development. Dubiš illus-
trates the difference by describing the car ex-
terior design process as one aiming to achieve 
a perfect shape (‘car sculpture’) following tech-
nology and industry-specific design require-
ments, using traditional techniques such as 
sketching and clay modeling. On the other hand, 
while using generative design methods, instead 
of shaping the final form directly, an algorithm 
is created to generate it: 

“incorporating generative systems into a design 
process instantly increases the effectiveness of 
modeling complex or variable structures. To-
gether with digital fabrication, they also allow 
for previously impossible design approaches. 
Various kinds of data can be used for creating 
thoroughly personalized products. Optimiza-
tion algorithms can be directly integrated into 
a design process. Designers can truly mimic na-
ture by applying its principles in form finding. 
Possible convergence points between the two 
design approaches arise mainly from the spe-
cifics of car design and the cars themselves. 
The data-rich nature of modern cars provides 
innumerable options for data-driven design 
development, optimization, or customizability. 
Properly implementing generative methods will 
open new ways of connecting design and engi-
neering” (Shapes of Logic, 2018).

in the literature review part of the thesis, the 
author introduces several different examples of 
good practice to illustrate the implementation 
of generative methods into automotive design 
workflows at multiple different stages (Mer-
cedes-Benz Bionic Car study 2005, renault 
Twin’Z concept 2013, sound-absorbing struc-
tures in Peugeot Fractal 2015, BMW ViSiON 
NEXT 100: Alive geometry 2016 or EDAg gen-
esis 2014). The theoretical part of the thesis 
further describes different fields of application 

of generative design. Dubiš identifies and anal-
yses six areas of applications, related mainly by 
positive relationship to computing technologies 
as a tool for creation: generative art, comput-
er-aided design, digital architecture, digital 
manufacturing, data-driven design, and artifi-
cial intelligence (Dubiš, 2018, 23 - 30). 

While admitting that none of the definitions of 
the term ‘generative design’ can currently be 
considered as established and generally accept-
ed, in chapter 2.1, Dubiš sums up that different 
existing definitions and explanations intersect 
on the fundamental role of the algorithm, rules, 
or code in the design process. in his research, 
Dubiš refers to this entity as the ‘generative 
system’. Based on documented analysis of 
scholarly sources, the research suggests work-
ing definitions of ‘generative method’ and ‘gen-
erative system’ (Dubiš, 2018, 20):

“generative methods in design are those design 
methods that involve working with a generative 
system.”

“A generative system in design is a functionally 
autonomous system, generating decisions, ele-
ments or properties of elements at the level of 
design creation.”

Along with the summary of generative meth-
ods’ understanding and following up on the the-
oretical work of Philip galanter (galanter, 2016, 
2008), who suggests that the key element of 
generative art is the use of an external system 
to which the artist cedes partial or total con-
trol, Dubiš suggests the following definition of 
generative design, suitable for the scope of his 
research:

“generative design is any design practice in 
which the designer hands over control to a func-
tionally autonomous system that contributes to 
or is on the verge of providing the finished de-
sign work” (Dubiš, 2018, 22).

As the author aptly states, digital and compu-
tations techniques are not the only example of 
a “functionally autonomous system” — a gen-
erative approach to creation can use biological 
generative systems (Neri Oxman, Tomáš Liber-
tiny) or material-driven systems (Antoni gaudí) 
to name a few, the research, however, focuses 
solely on the context of digital design tools. As 
the definition mentioned above suggests, the 
generated output does not have to be the final 
design and usually comes to its further process-
ing in the design process: Three 3D printed results of steering 

wheel design process case study, named 
after the generative system used:  
heterogenous honeyComb (page 29), 
Delaunay Construction ( page 30) and 
Custom Stress Lines (page 33).
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“Algorithmization of part of the creative pro-
cess does not necessarily mean weakening the 
author-creator position. Although the author 
often retreats from classical design positions 
using generative methods, his or her skills and 
experience find other applications. A different 
type of author-product relationship emerges, 
determined by working with the source data 
and logic that generates the form. Figurative-
ly: The designer puts down the sculpting spat-
ula and takes the DNA of his creation directly 
into his hands” (Dubiš, 2018, 34). 

Dubiš further suggests a diagram of human 
activities in the process of generative design:
Conceptualization — Creation of algorithm / 
Choice of parameters — Processing of results

As the author further explains, conceptualiza-
tion is understood as a crucial phase of plan-
ning the overall design process, which precedes 
the ideation phase:

“Conceptualization is an intellectual activity, 
present at the beginning of each step in the de-
sign process — thinking about the design in the 
process of its creation. (...) … [During concep-
tualization], we form the absolute foundations 
of the design to be created: the problem to be 
solved, the general approach, the design inten-
tion, the desired results, and the procedure by 
which we plan to reach them. Following steps 
of the creative process, gradually realize and 
materialize this concept” (Dubiš, 2018, 39).

The research brings a unique take on the meth-
odology of the generative design process from 
the perspective of industrial design: The au-
thor analyses algorithm types (top-down and 
bottom-up), reflects the ‘algorithmizability’ of 
the task in the design process; he compares the 
concept of linear/sequential development with 
iterative prototyping from the perspective of 
design. Parameters are categorized by their 
origin, according to the method of entry, and 
according to the function of the parameter in 
the generative system. Finally, the author de-
scribes different types of outputs of the gen-
erative systems, along with the possibilities of 
their post-production.

The second part is devoted to the practical 
application of acquired knowledge, aiming to 
demonstrate and evaluate the possibilities of 
using generative methods in car design. Af-
ter a series of smaller experiments, the three 
explorative case studies of the steering wheel 
design became the tangible output of the prac-
tice-based phase of the doctoral research. The 
use of generative methods was explored at 
various phases of steering design. The result 
of the practical part consists of several gen-
erative systems and design parts combining 
the use of generative and conventional design 
methods. in all presented case studies, Dubiš 
uses the scheme ‘concept - an algorithm -  
parameters - result’ to describe the design 
process; each subprocess is described in detail 
and analyzed. 

Diagram of human activities in 
the process of generative design

Conceptualisation

Creation of algorithm

Choice of parameters

Processing of results



TRIMTAB 36

The diagram Continuity of Demonstrated De-
sign Methods visualizes the design process 
that preceded the three presented objects. 
The design process started with initial topo-
logical optimization, the goal of which, in this 
case, was not to verifiably optimize the design 
of the steering wheel but to adopt the method 
itself and explore the possibilities of its use in 
the design process. Dubiš has used a Millipede 
add-on for grasshopper by Kaijima Sawako 
and Michalatos Panagiotis as the main soft-
ware tool for topological optimization.

The results of the initial topological optimi-
zation (TO) were used in three further ex-
periments with three different goals: Custom 
Stress Lines (to better render stress flow in 
the TO model), heterogenous honeyComb (to 
create well-controllable, regular structure, 
modified by TO data), Delaunay Construction 
(to create flexible, compact spatial structure). 
The three experiments bring results generated 
by the algorithmic system, iteratively created 
by the designer. Since the generated outputs 
were far from the functional steering wheel, 
further steps focused on bringing data closer 
to the designer’s function of the object by dig-
ital sketching, NUrBS modeling, and even with 
further use of the generative system in the de-
sign of the steering wheel details: design of the 
intermediate structure and surface support, 
variable grid of reinforcement and attach-
ment of outer shell or the parametric haptics 
(chapter 4.3.10.1) and thumb tracing (chapter 
4.3.10.2) experiments:

“During the creation of a generative system, 
the designer responds to the given problem not 
with a specific shape but with an idea encoded 
in the algorithm. Do i want to show the flow of 

forces in the model? i will program a drawing 
system that will track these forces. (...) in the 
next step, it was necessary to focus on the ‘hu-
manization’ of the results so far, both artisti-
cally and functionally. i tried to achieve artistic 
humanization through a human author’s inter-
pretation of the generated form. i focused on 
the aesthetic specifics of the individual struc-
tures and their creative potential for inspi-
ration in the styling of the steering wheel. By 
functional humanization, i mean getting clos-
er to an ergonomically suitable and otherwise 
practically usable steering wheel. Again, the 
goal was not the complete design of the steer-
ing wheel, but rather a methodological grasp 
of some important milestones on the way  
towards it” (Dubiš, 2018, 146).

The publicly available thesis describes the 
technical details of all case studies, method-
ology, and design process steps. in conclusion, 
the author claims that the great support for 
the relevance of the thesis was the nine-month 
internship spent in the environment of VW 
group Future Center Europe (July - Septem-
ber 2016 and July - December 2017) in Pots-
dam, germany. The design studio supported 
the physical realization of the final tangible 
outputs of the dissertation project — 3D print-
ed demonstrations in the steering wheel de-
sign process.

Matej Dubiš
m.v.dubis@gmail.com 
www.behance.net/dubism

During his doctoral studies, Matej Dubiš helped implement 
grasshopper modeling and parametric design at VW group Fu-
ture Center Europe in Potsdam, germany. he currently works 
as a human-machine interface designer in ŠKODA AUTO a.s.

Topological optimization inputs

Topological optimization

heterogenous honeyComb

Parametric haptics

NUrBS modelling

generated reinforcement and intermediate structure

Delaunay Construction

Thumb Tracing

Custom Stress Lines

Design sketches on the generated background

Continuity of 
demonstrated design  
methods in the steering wheel 
design process case study
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CrUSh is the ecological range of upcycling papers made using 
process residues form organic products (corn, coconut, co-
coa, citrus fruits, olives, coffee, kiwi fruits, cherries, lavender, 
grapes, hazelnuts and almonds) to replace up to 15% of virgin 
tree pulp. Crush is FSCTM certified, produces with EKOener-
gy, gMO free, contains 40% post-consumer recycled waste. 
The carbon footprint is reduced by 20%. Any unavoidable 
emissions generated during production of this eco-friendly 
paper are fully offset through Carbon Credits. Crush is recy-
clable and biodegradable! 

Koehler Eco® is the new tinted paper range made from 100% 
recycling fibers. The range is harmless to health and the en-
vironment, the range is acid-free, ph-neutral and tinted by a 
carbon-free staining method. Due to the production from 100% 
secondary fibers and the eco-certifications - FSC recycled, Blue 
Angel, and EU-Ecolabel certified – Koehler Eco® papers are the 
green alternative in the sector of high-quality packaging.




