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Abstract:  

Design conceptualization can be viewed as a complex process of exploration where perception, action, 

and cognition come together to help the designer understand and disambiguate the design problem itself. 

A fundamental challenge of computer-supported design is to facilitate an uninhibited flow between what 

a designer is thinking and what the designer is doing to communicate thought. In this talk, I will share 

three stories each of which attempts to address different aspects of this challenge in different ways.  

Taking inspiration from embodied cognition and ecological psychology, the 

first story gives an account of the evolution and evaluation of spatial user 

interfaces and interaction techniques to explore how the innate human 

ability to make and use tools can be embedded within digital design 

interfaces. At the end of this story, we will reflect on the role of tangibility 

in spatial interfaces for design support.  

Taking inspiration from the notion of reflection-in-action, the second short 

story gives an account of some recent experiments to study verbalization as 

an interaction modality to support iterative design ideation. We end with a 

discussion on the implications of verbal interactions in the era of vast online 

knowledge graphs and large language models in enabling cognitive support 

for design ideation.  

The third story describes how a simple discovery about the shapes of animal skin 

cells led to the development of a new paradigm for generative design, namely, 

partitive geometry. I will detail the principles of this new approach and demonstrate 

its applications to meta-material design and multi-robot manufacturing. At the end 

of this story, I will discuss the impact of such geometric design methodologies on 

generative design ideation.  

Finally, we will reflect on the relationship between the three stories within the broader purview of 

research in computational and computer-supported design. 
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