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In both projects, the creational processes, the 
algorithms, will always create the desired type of 
building even with altered initial parameters like 
number, kind and positioning of use, and shape and 
configuration of the site.

Although in both the XL/GroIMP and the Py-
thon/Blender based design projects the analytical 
and executional rigour and discipline were not easy 
for the students - not all were able to write algorith-
mic descriptions - once such algorithms had been 

Figure 10
Urban relief topography. 
Assigning sections and their 
variations to different uses. 
Student project summer 06 
Hubert Kopiec. Cottbus 
University

Figure 11
Urban relief topography. 
Algorithm for the creation of 
the relief topography. Student 
project summer 06 Hubert 
Kopiec. Cottbus University
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formulated, they resulted in more creative possibili-
ties, especially when transposed into a programming 
language and executed by computers.

The complex algorithms for the sports building 
and for the public square were executed by hand, 
as their translation from a graphical into a computer 
language unfortunately exceeded the programming 
skills acquired in one semester.

These descriptions and explanations should il-
lustrate the validity of our hypotheses (a) to (f ). As 
to (g): the students themselves quickly started enlist-
ing professional help: the actual process of translat-
ing natural-language programs into computer lan-
guages was rather simple for students of computer 
science.

Outlook: Applying genetic algorithms to 
evolve the design algorithms

For the future, we aim to artificially evolve the gen-
erative processes instead of designing them manu-
ally. This technique of evolutionary algorithms is 
widely used in engineering for the optimization of 
processes.

The application to architectural design necessi-
tates measuring how successful a three-dimensional 
structure generated by the random algorithm is as 
a building of the specified use. Unfortunately, this is 

not at all trivial, as it requires evaluation of size, struc-
tural stability, air and temperature movement in and 
through the structure, its overall appearance in terms 
of proportion and shape, to name only a few criteria. 
While the first evaluations might be manageable, the 
latter ones are a matter of continuous debate even 
with conventionally designed architecture.

We propose to leave the crucial selection to hu-
mans who monitor the evolutionary process, that is 
to have them pick the ones they consider the most 
successful – even if that choice might be based on 
intuition and only be partly rationalisable. Although 
this may sound somewhat weird, quite a number of 
contemporary architectural practices design in al-
most such a way – though they would probably re-
frain from describing their methods that drastically. 
Consider, for example, the Christian Dior building in 
Tokyo (fig. 14). The final design would by no means 
have been foreseeable at the start. With only the 
building’s envelope given, internal organization and 
facade underwent changes upon changes. Selecting 
a generation’s survivors happened very much ac-
cording to ‘I will know it when I see it’.

Such human-controlled selection of mutated 
structures was also used by the biologist Richard 
Dawkins to create his virtual ‘biomorphs’ [Dawkins 
1986] who described in pathetic words his feel-
ings when he first had let evolve these simple but 
organic-looking patterns: ‘Nothing in my biologist’s 
intuition, nothing in my 20 years’ experience of pro-
gramming computers, and nothing in my wildest 
dreams, prepared me for what actually emerged on 
the screen’ [Dawkins 1986].

Would not applying the principle of ‘I’ll know 
it when I see it’ to evolve algorithms that create 
buildings enable the fitness criteria themselves to 

Figure 12
Urban relief topography. 
Longitudinal section showing 
different uses. Student project 
summer 06 Hubert Kopiec. 
Cottbus University

Figure 13
Urban relief topography. 
View onto outdoor perfor-
mance space. Student project 
summer 06 Hubert Kopiec. 
Cottbus University
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evolve as the designers acting as human monitors 
of the evolutionary process would come to learn 
more about the specifics of a design task and the 
requirements for its solutions from generation to 
generation of both rationally and intuitively selected 
design proposals, ever improving on their observa-
tions, interpretations, critiques and selections while 
discovering ever more space for their intuitions’ 
playfulness?

As the random mutation would ensure that un-
foreseen options would be brought into play, the 
creative capabilities mentioned earlier ensured by 
the use of algorithms to create buildings would be 
further amplified – as stated in our hypotheses (h) 
and (i).

So far, they remain hypotheses only. We have just 
begun to put into place the framework necessary for 
testing them. Although we very much want to re-
frain from making unjustified predictions: artificially 
evolving algorithms that grow three-dimensional 
structures that might be interpreted as buildings is 
what we would predict for the future of CAAD.
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Figure 14
Christian Dior building in 
Tokyo by Kazuyo Sejima & 
Ryue Nishizawa (SANAA). 
Final model & selection of 
study models


