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Ola Dellson - White 

Ola Dellson work as an architect 
at White architecture with a focus 
on digital manufacturing. Our 
discussions was focused around 
how automation might lead to 
standardization.  

Swedish building industry is 
centered around a few strong 
actors, these few actors produce 
the majority of the buildings built 
in Sweden. All of these actors 
have their own factory where they 
produce building elements used 
in construction, they are also the 
ones leading the development in 
automation and machine learning 
in the Nordic region. 

Ola argues that in regards to a 
few big actors having a close to 
monopoly on the construction 
industry the tools for automation 
will be shaped around what their 
factories are able and have been 
producing. This issue might lead 
to an increase in non contextual-
ized and standardized architec-
ture rising in Sweden. If a neural 
network would produce to com-
plex drawings that doesn’t fit into 
the molds used today it won’t be 
able to be built. 

Context is one of the main param-
eters that differentiate architec-
ture from other manufacturing in-
dustries. A rise in non contextual 
and standardized architecture Ola 
sees as a mayor problem in the 
development happening across in 
particular Sweden. 

This is in short an issue with 
companies building in bias into 
their tools that they provide to 
architects. As a technology it isn’t 
flawed just as tools used by archi-
tects today but when applied to 
the real world it can be shaped to 
deliver uniform and highly direct-
ed results. 

All this then translates into a 
direct threat towards architects 
as automated tools that can 
generate drawings for an already 
existing infrastructure of produc-
tion can easily lead to architects 
losing jobs. A shift in focus on 
developing the tools and means 
of production for architects in the 
future is then argued to being a 
necessity. 

Figure 4

Figure 3

Optimizer counteracting repetitive predictions

3d volumes based on input with slight differentiations
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Interviews
Sander Schuur - Belatchew

Sander Schuur works as an archi-
tect and creative director on Be-
latchew architects. The discussion 
revolved around creativity and 
soft parameters in architecture. 

Sander sees a direct connection 
between how the development 
of machine learning correlates to 
the development that was made 
in parametric tools in the early 
2000s. Starting out as a tool to 
ease workflows that was relevant 
at the but through creative usage 
of the tool a new type of complex 
and parameter based architecture 
emerged. 

Through a profession striving for 
creative approaches and appli-
cation of tools machine learning 
could become something that 
architects use a integral part of 
their everyday workflow. Sand-
er strongly believes that even 
though the tools at a start may 
not be meant for creative gen-
eration architects will adapt and 
“hack” the tool to be able to ac-
commodate for much more than 
was intended at a start. 

While creative networks within 
machine learning is an emerging 
practice not much work has been 
done on how these networks can 
be applied to design processes. 
While a neural network is based 
on logic these logics are trained 
and learned by the network simi-
lar to how an artist gathers inspi-
ration and experience from life 
and practice. 

Even though Sander acknowledge 
that great art is as much or even 
more based on cultural context 
than individual skills of the artist, 
he sees a potential in the amount 
and speed of generation a net-
work provides. 

While a sense of an artist back-

ground can be sensed in a proj-
ect, a network could be trained in 
a similar approach by not limiting 
it to replicating a style or logic. 
But applying parameters and 
vectors of soft data such as local 
culture or global trends, the net-
works could become more than 
the sum of its parts. All through 
the interview a picture of a bright 
and optimistic future was painted 
with potential to be creative of 
new styles and creativity. 

Figure 1

Intended workflow

Unintended workflow

Figure 2
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Alison Petty - White 

Alison Petty works as BIM-manag-
er on White with a focus on man-
aging and developing workflows 
she is originally from America 
and has deep insight in American 
building praxis. In the interview 
we discussed regulations and 
cultural context. 

As our discussions on the subject 
of automation started we quickly 
began discussing Swedish build-
ing regulations, Alison saw them 
as very limiting framework and 
any tool developed for a Swedish 
market would have to be cen-
tered around this standard. She 
saw this as a problem as many of 
the biggest developers are situat-
ed abroad and would then follow 
their own standards and culture. 

With a very practical view of 
regulations Alison argued that 
not only would the local regula-
tions have to be integrated into 
any tool but also cultural stan-
dards. As this thesis is mainly built 
around a Finnish context as would 
any tool have to be able to adapt 
to a changing local context. As 
the shift of building standards and 
local contexts vary widely over 
the world as would a tool have to 
be able to do the same. 

If this would not be integrated 
we could see a true international 
style where a tool could shape 
architecture on a global scale. As 
Alphabet (googles parent com-
pany) develop their smart city 
solutions (Whitney, 2020) these 
movement have already started. 

Context is a hard issue to tackle 
for machine learning as there are 
so many moving parts, while ma-
chine learning are good at solving 
high complexity problems it has 
problems with adapting to new 
environments. 

A belief that automated tools will 
be a integral part of an architec-
tural practice in the future a worry 
for the practice was expressed. 
Especially for Swedish architects 
that work mainly as consults with 
hourly rates when processes can 
be done more quickly and effec-
tive by automation the time saved 
might not be allocated to other 
architectural qualities but instead 
for making a leaner budget.

Figure 3

Figure 3

Base 3d model

3d model placed into context by CNN
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Conclusion

As machine learning becomes a 
more common tool in digital envi-
ronments it will affect architecture 
as well. Most of an architects work 
is already in a digital space as it 
has become the new praxis of de-
velopment. While machine learn-
ing and neural networks is old a 
concept the ease of application 
and integration by increased com-
puting power have revolutionized 
data-based technologies. 

While this will provide new tools 
and opportunities for architects 
this will also mean a demand for 
more adept technical knowledge 
in architects. One can see a trend 
of architects embracing more 
digital tools and machine learning 

will probably just become another 
tool to put into the architectural 
tool-belt. 

While automation is already in-
corporated into the architectural 
design process through processes 
such as day-light analysis and 
wind studies, machine learning 
will be able to enhance this be-
yond the boundaries these tools 
work within today. 

Through this thesis an exploration 
on how machine learning can be 
integrated into an already existing 
architectural design process has 
been made. Starting from a basic 
sketch to renderings of a three 
dimensional building. 

Machine learning has been used 
as a base throughout the whole 
process mainly as a space orga-
nizational tool other applications 
such as context analysis and 3d 
modeling has been explored. 
While the outputs might be lower 
in quality than what would be 
expected of such a process it still 
shows the potential of machine 
learning in an architectural frame-
work. 

As with all new technology and 
methods this shift will come with 
benefits as well as limitations. 
These identified risks and poten-
tials will be brought up in here.
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Some aspects that either showed 
potential or was found  from stud-
ies made in the development of 
this thesis are highlighted below.

Context analysis was a subject 
that emerged late in the process 
but showed potential to further 
develop. Either by doing facade 
analysis and look at dimension-
al- and expression-relations or 
by doing a more free approach 
of adapting a proposal to fit into 
a defined context. Both of these 
processes could easily be sorted 
and given parameters to create a 
data-driven context analysis of a 
site. 

It would have been interesting to 

develop these methods but as 
machine learning requires big da-
ta-sets and there was no time to 
do the prerequisite work that was 
needed to achieve this. I think 
that with increasing amounts of 
open data sources these methods 
could become corner stones in 
architectural analysis.

Another points of interest was in 
giving networks a higher detail 
of information. This thesis has 
mainly worked with low informa-
tion inputs to then further detail 
these through neural networks. 
Further studies on how networks 
can complete and improve on 
detailed drawings would be an 
interesting approach as it would 

be closer to an actual imple-
mentation of the technology. An 
example of this could be reading 
drawings in multiple floors to 
add ducts and connection points 
between floors, modifying and 
adapting structural supports and 
automated analysis of flows and 
connections in floor-plans.

Vector drawings is also a part that 
would have been interesting to 
expand on, this might very well 
be how architects first come into 
contact with machine learning 
as the main bulk of architectural 
practice is done in vector formats. 
Working directly in vector would 
also ease the transition from 2d 
to 3
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A series of potential risks that 
might come from integrating ma-
chine learning into the architec-
tural process has been identified 
as well. 

How automation might lead to 
standardization of architecture 
was a subject discussed heavily in 
the interviews conducted. Ma-
chine learning as a technology 
has a structure that promotes the 
creation of standardized solutions. 
When a solution to a problem is 
found the network will try to rep-
licate that solution indefinitely as 
long as its not specified to avoid 
repetition. This inherent gravity 
towards finding standardized 
solutions could then be manip-

ulated by developers to push 
products or solutions. 

As an issue this needs to be 
discussed and addressed by the 
architectural community, as there 
are ways to have a network gen-
erate novel and new solutions as 
longs as it’s built in to the system. 
I strongly believe that creative ap-
plications of neural networks will 
push the development towards 
more open ended generation.

Another issue would be that neu-
ral networks often work in more 
than three dimensions adding 
data that can be hard to interpret 
for the users. Just as when BIM 
was first introduced and a 2d line 

automatically had an extra dimen-
sion added to it and unexpected 
results could then appear for the 
user the same might happen with 
machine learning. 

As almost all professions have 
digital tools more incorporated 
into them a demand in technical 
knowledge will rise. This might 
lead to architects that are not 
used to digital environments 
getting pushed out of the market, 
this is already happening today 
but as an architects tools get 
more complex so will the demand 
in knowledge. Higher complexity 
of tools might also lead to a lack 
of control for architects.

Conclusion
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In conclusion, I believe that 
machine learning will profoundly 
change how architects work by 
providing new tools that can be 
integrated into existing design 
methods and practices such as 
space organization and highly 
parameter driven analysis. These 
systems will probably be the first 
ones applied to automated tasks 
currently done by architects but 
with time develop into more com-
plex tools.

A similarity to how parametric 
tools can be seen in the potential 
development of machine learn-
ing. As parametric tools was start-
ing out as a system to enhance 
productivity but through rigorous 

development and advances in 
technology it has enabled archi-
tects to produce more complex 
architecture.

At it’s core machine learning is 
only a new technological advance 
that will change our profession 
just as previous advances have. 
Ramifications for the practice will 
of course be huge, many archi-
tects will have to change their 
workflows or be outmaneuvered 
by automation and practices 
working with highly repetitive 
tasks might disappear all togeth-
er. But in the broader perspective 
this is just a new tool for archi-
tects that will be incorporated 
into existing and new processes.

Therefore I think it’s very import-
ant that architects engage in the 
development now while the tech-
nology is still in it’s early stages. 
Not to stop the development but 
to be able to shape it into a tool 
that can inspire creative and novel 
solutions while also maintaining 
the current level of transparency 
that exists in machine learning. 
While as a subject it might seem 
daunting but I urge everyone to 
try and explore this subject either 
through reading or by trying it 
out. 

All code done in this project is 
open source and can be found on 
https://github.com/FabianSyber/
DeepArchitecture.
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