
Digital Blue Foam, urban plan 
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“Generative design” - the iterative process of using algorithms to produce a number of outputs based on design 

constraints [1] - is being championed by architecture software giants as “the future of making.”[2]  But the power to 
instantly create thousands of options is already yesterday’s news. As makers of software for architects, we see young 
designers all over the world using tools every day to automate design choices and options.  While generative tools such 
as visual programming and scripting languages are proliferating rapidly, some familiar problems and challenges remain:

1. Generative design only works on narrowly defined design problems.

2. It is difficult to share and reuse algorithms.

3. The abstraction of design problems into an algorithm is an ‘alien way’ of thinking for many designers. [3]

This essay considers several advances in AI applications that may help to address these challenges.

Personalized Generative Design 
Generative design is yesterday's news. Are you ready for what comes next? 



72

76
 | 

G
en

er
at

iv
e 

D
es

ig
n

Augmented Intelligence
Today we can envision a future where generative tools 

like scripting, machine learning, and AI are used to 

supplement and support human intelligence as opposed 

to replacing it. The concept of augmented intelligence 

conveys how humans and machines will co-exist, co-

operate and co-create in a mutually beneficial fashion. 

[4] This reveals a new range of possibilities for human/

machine collaboration. 

In our work at Digital Blue Foam, we are interested in 

facilitating the creative dialogue between designers 

and computers. Rather than look at generative tools 

like scripting or  machine learning models as task-

automating black boxes, we are inspired by how AI 

is used in other non-design endeavors to facilitate 

“natural” interaction between humans and computers. 

We will look at two specific examples - “personalized 

learning” and “personalized chatbots” - and what they 

might mean for architectural design tools.

Learning from AI Applications
In personalized learning [5], the instructional approach, 

learning objectives, content, and pace are dynamically 

adapted to the needs of each learner. The activities and 

resources offered are customized for the unique needs 

of each individual student. It is now possible, via data 

science and AI technologies, to gauge the student’s 

learning style as well as their degree of knowledge on 

a given subject automatically, and use this profile to 

deliver customized support and instruction, making 

personalized learning a more meaningful experience for 

both instructors and students. In this case a feedback 

loop is developed between the AI system, the student, 

and the instructor, which enables each to enhance their 

abilities to learn and instruct. 

Another example of AI personalization can be found in 

chatbot applications. The advances in Natural Language 

Processing (NPL) that made it possible for personal 

assistants such as Amazon's Alexa or Apple's Siri to 

respond to human language inputs are now widely used 

Figure 1: Augmented Intelligence is the hybridization of Human and 
Machine Intelligence

Figure 2: Replika. https://www.all-turtles.com/case-studies/rep-
lika
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Figure 3: Digital Blue Foam, Sketch tool for building generation

in commercial customer service applications. Other 

interesting and creative use-cases for chatbots are, 

however, also becoming popular. Replika, a hybridized 

diary/personal assistant/social companion, uses an 

Artificial Neural Network(ANN) to mimic the user's 

individual speech and writing patterns. It asks questions 

about the user, and eventually, as interactions stack up, 

it learns and develops its own character in a way that 

reflects that of the user. 

Natural User Interface
A natural user interface (NUI) is a mode of human-

computer interaction that uses intuitive actions 

related to natural, everyday human behavior.[6] For 

chatbots and teaching tools, conversational AI mimics 

human conversation patterns to create a seamless 

user experience. While some NUIs rely on devices for 

interaction, more advanced NUIs, such as Alexa, are so 

unobtrusive that they quickly seem invisible. 

What does an NUI look like to an architect?

For design professionals working with AI assisted tools, 

design exploration should not be limited to simply 

defining parameters and letting a generative solver 

provide a number of solutions to meet them. Instead, 

we propose to construct a design dialogue between the 

designer and the AI assistant, one in which designers 

are able to develop, modify, and evaluate their design 

decisions as the dialogue unfolds. This results in a more 

productive interaction between the designer and the 

machine, since at any given point the conversation can 

be stirred in a different direction allowing for a more 

flexible use of generative design. Furthermore, as the 

designer continues to interact with the AI assistant, the 

AI begins to identify design patterns, style preferences 

and particularities that are unique to each designer, and 

this results in a personalized experience for the designer 

where their unique design abilities are augmented by the 

computing power of the machine. 
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At Digital Blue Foam, we have built a platform that 

provides users with a design interface to collaborate 

with an AI design assistant. The designer is not limited 

to selecting rigid input parameters, but instead they 

can sketch and prototype ideas, similar to the way 

traditionally creative professionals would quickly 

draw a few strokes on a napkin or build a study model 

by stacking and recombining foam block pieces.  The 

sketch strokes are used to trigger a dialogue with the AI 

assistant, which in turn enhances the design outcome 

by learning from either existing data-sets or from the 

designer’s own choices, and contributes to the dialogue 

by suggesting better-performing solutions. 

To illustrate this, in figure 3, we present a sequence 

of interactions that are possible using Digital Blue 

Foam’s sketch tool feature. First the designer states 

the overall goals and constraints of the project such as 

GFA, maximum height, lot coverage, and so on. These 

will be used to run calculations in the background. Then 

the designer initiates a dialogue with the AI assistant by 

sketching some strokes to subdivide the working plot. 

Once provided with this information, the AI assistant 

begins to generate design options, which can then 

be evaluated and modified in relation to the goals of 

the project. As the design solutions are generated 

and presented to the designer, they can change their 

mind about the initial sketch strokes and create a new 

sketch that will initiate a different response from the AI 

assistant. In this way the design dialogue is kept alive 

and continues to evolve through the interaction between 

the designer and the machine. 

Figure 4: DBF, design solutions generated using AI personas
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Conclusion
Current generative design tools have fundamental 

limitations that can be overcome through a more 

natural approach to design-computer collaboration. 

By adopting advances in other applications, such as 

chatbots and personalized learning, we can use AI to 

facilitate a seamless creative dialogue between designer 

and computer, paving the way for future design tools 

that evolve and react to the tendencies and cognition 

patterns of each user.

About Digital Blue Foam
At Digital Blue Foam, we develop AI-powered solutions 

to steer a desperately needed revolution in the building 

industry towards carbon-negative projects. Presently, 

designers use inefficient tools that do not take full 

advantage of the troves of data and limitless computing 

power available online to drive sustainable output.

To address this, we at Digital Blue Foam use augmented 

intelligence — the sensitivity of designer intuition, 

multiplied by the power of machine intelligence — to 

step up the productivity of design workflows. Ultimately, 

our hope is to redesign the way architects and planners 

imagine spaces for current and future generations to 

live, work, and play.

Our team consists of architects who love leveraging 

technology and are also software developers, product 

designers, machine learning engineers, and user 

experience researchers. 

Figure 5: Digital Blue Foam, urban plan 
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Sayjel is the CTO and co-founder of Digital Blue Foam, an AEC startup with global 

customers, developing bespoke web-based tools and operating systems to accelerate 

the transition to carbon-negative design processes. A MIT-trained architect and 

computational design researcher, he was a Founding Assistant Professor, at Dubai 

Institute of Design and Innovation (DIDI), an MIT-affiliated design university 

pioneering a novel cross-concentration design education. Before that, he was a 

researcher and designer with the SUTD DManD Center, MIT Digital Structures, MIT 

Senseable City Lab, and the RMIT Spatial Information in Architecture Lab.  From 

2013-2018, Sayjel was the founder and coordinator of SUTD and MIT CodeKitchen, 

where he organized over a hundred peer-to-peer technical workshops on a variety of 

topics. Sayjel publishes at top computational design conferences, including ACADIA, 

Design Modelling Symposium, ECaaDE, and Design Computing and Cognition. 

Cesar works as product developer at Digital Blue Foam. He is an architect and urban 

designer specialized in computational design, urban data analysis and material 

research. He is a graduate from the EmTech program at the Architectural Association. 

His work focuses on the digital transformation of the AEC industries with particular 

interest in computational design, artificial intelligence, spatial data analytics and 

material research for applications in digital solutions for the built environment. His 

work has been published at IASS, ASCAAD and the Architectural Science Review. He 

also taught computational design and digital fabrication workshops in Europe, Asia 

and America. Prior to joining Digital Blue Foam, Cesar practiced in architecture and 

urban planning in Boston, New York, London and Panama. 
Cesar Cheng

Sayjel Vijay Patel  
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