
 

Honors Thesis 
 

Master of Science in Sustainable Architecture 

Abstract 

The field of urban design and architecture is continually evolving, driven by 
advancements in technology and the need to address complex challenges in the 

built environment. As cities grow, there is an increasing demand for sustainable, 
efficient, and aesthetically pleasing urban spaces. To meet these demands, 

designers and urban planners are constantly seeking innovative approaches that 
can enhance the design process, optimize spatial configurations, and promote 

creative solutions. Evolutionary algorithms, a subset of artificial intelligence(AI) and 
computational design, have emerged as powerful tools with the potential to 

revolutionize the way we approach urban design and architecture. These 
algorithms, inspired by natural selection and evolutionary principles, simulate 
iterative processes of variation, selection, and adaptation. By harnessing the 

power of evolutionary algorithms, designers can generate and evaluate a vast 
range of design solutions, uncovering novel and optimized urban design 

strategies. Despite the promising potential of evolutionary algorithms in urban 
design and architecture, there remains a gap between their theoretical 

applications and their practical implementation in real-world projects. The field still 
lacks a comprehensive understanding of how to effectively integrate these 

algorithms into the design workflow and how to maximize their creative 
applications to tackle complex urban design challenges. Furthermore, the 

creative potential of evolutionary algorithms in urban design and architecture is 
yet to be fully explored. While these algorithms are commonly used for 

optimization and problem-solving tasks, their capacity to inspire and generate 



innovative design solutions is often overlooked. There is a need to explore the 
creative capabilities of evolutionary algorithms and understand how they can 

push the boundaries of traditional design thinking in urban contexts. Therefore, the 
motivation of this thesis is to investigate the evolutionary algorithms and their 
creative applications in urban design and architecture. The research aims to 

bridge the gap between theory and practice by developing a comprehensive 
framework that enables designers to effectively utilize evolutionary algorithms as 

creative tools in the urban and architecture design process. By exploring the 
potential of these algorithms to generate unique and contextually responsive 

design solutions, this research seeks to contribute to the advancement of practice 
in the field. 
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