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Urban design decisions greatly affect the life of a city in 
many perspectives: the transportation network and the ap-
pearance are straightforward examples, but implications of 
the design go deeper into the citizens’ experience. The ef-
fects of certain design decisions are not well-studied due 
to the complexity of the problem. Therefore, when working 
on urban design projects, it is common to decompose the 
problem into multiple aspects. Designers typically draw on 
past experience when subjectively prioritizing which as-
pects to consider with which degree of importance for their 
design concepts. The project intends to aggregate the de-
signers’ past experience using data analysis techniques and 
optimization algorithms. This allows to develop a planning 
support system that helps in the search for the best com-
promises for complex design problems.

The project aims at developing a Machine Learning algo-
rithm to support designers by suggesting a set of optimal 
solutions during an urban district design process. I am de-
veloping a set of quantitative design criteria using known 
research results on the implications of design decisions. 
Some criteria are easily quantifiable, others require using 
statistical and machine learning methods for estimations 
based on design proposals. Analysis of the interdependen-
cies between the criteria might reveal the influence of some 
design aspects on the social context of an urban area. I am 
going to collect the data regarding designers’ preferenc-
es over the criteria, mainly in a form of comparing design 
proposals.

The main case study is a reorganization of a small informal 
settlement in Cape Town. The level of details is restricted 
to size of a single district and does not allow changes of 
building facades. A well-defined design problem on a given 
case study makes possible to list and discuss with design-
ers their most important design considerations. Should the 
proposed approach prove its efficiency on the given case, it 
can be extended further to more general design problems. 

The data sources are the designers working on the given 
case study and students of MOOCs in urban design. In order 
to estimate the priorities of a designer with respect to cer-
tain criteria, I create a learning model and train a machine 
using the collected data. This involves clustering algorithms 
on the first stage and machine-learned ranking on the sec-
ond. Finally, I implement a design process that allows, on 
the one hand, proposing design alternatives to a designer 
and, on the other hand, getting feedback in a form of a de-
sign variant selection to proceed with further learning and 
adapting to the designer needs. The decisions of the design-
er during one design session are recorded for future use - 
these records form a basis for the system learning.

I aim at producing an experimental software prototype 
with an intuitive user interface for working on the design 
problems and presenting the optimal solutions during the 
design process. The approach I propose contributes to mak-
ing urban design more evidence-based. In addition, the col-
lected data allows investigating the correlations between 
the urban form and the social performance of a city.
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