
  
  

 
   

         
 

 
 

 
 

  
 

  
  

 
   

         
 

 
 

 
 

  
 

EMBEDDING INTELLIGENCE
Designerly reflections on AI-infused products

edited by Davide Spallazzo, Martina Sciannamè

Artificial intelligence is more-or-less covertly entering our lives and houses,
embedded into products and services that are acquiring novel roles and
agency on users. 
Products such as virtual assistants represent the first wave of materializa-

tion of artificial intelligence in the domestic realm and beyond. They are
new interlocutors in an emerging redefined relationship between humans
and computers. They are agents, with miscommunicated or unclear proper-
ties, performing actions to reach human-set goals. 
They embed capabilities that industrial products never had. They can learn

users’ preferences and accordingly adapt their responses, but they are also
powerful means to shape people’s behavior and build new practices and
habits. Nevertheless, the way these products are used is not fully exploiting
their potential, and frequently they entail poor user experiences, relegating
their role to gadgets or toys. 
Furthermore, AI-infused products need vast amounts of personal data to

work accurately, and the gathering and processing of this data are often
obscure to end-users. As well, how, whether, and when it is preferable to
implement AI in products and services is still an open debate. This condition
raises critical ethical issues about their usage and may dramatically impact
users’ trust and, ultimately, the quality of user experience.
The design discipline and the Human-Computer Interaction (HCI) field are

just beginning to explore the wicked relationship between Design and AI,
looking for a definition of its borders, still blurred and ever-changing. The
book approaches this issue from a human-centered standpoint, proposing
designerly reflections on AI-infused products. It addresses one main guiding
question: what are the design implications of embedding intelligence into
everyday objects?
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Forewords

Davide Spallazzo, Martina Sciannamè
Department of Design, Politecnico di Milano

Artificial Intelligence – AI – is not new. Though, today it is living 
a moment of great hype. We now realize that AI permeates industrial 
products, services, and interfaces for public use, whether at home, at 
work, or in the public sphere. 

The examples of AI-infused systems are uncountable. They range 
from smart thermostats – which adapt to their users’ habits and optimize 
energy consumption while maintaining a high level of environmental 
comfort – to the most pervasive yet ephemeral systems that augment 
tools we use daily, such as Netflix or Amazon’s recommendations. 

These systems are characterized by a continuous learning process 
based on a statistical analysis of massive volumes of data. Accordingly, 
they learn and adapt their behavior over time.

Smart assistants, now permeating our domestic landscape, can be 
considered the first evident manifestation of AI-infused systems in our 
life. They represent a frontier edging closer to the notion generally asso-
ciated with artificial intelligence: sentient robots capable of replicating 
human behavior. 

Furthermore, these applications illustrate the dual interpretations 
of AI that have long enlivened the scientific debate: on the one hand, 
McCarthy’s position emphasizes the development of a super-brain 
capable of simulating human behavior; on the other hand, Engelbart’s 
position emphasizes the augmentation of human potential through AI 
(Winograd, 2006).

Engelbart’s concept of augmentation views AI as a tool capable 
of augmenting rather than replacing human intellect and potential 
(Engelbart, 1962). This perspective is much more akin to that histori-
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cally expressed in the field of Human-Computer Interaction (HCI) 
(Grudin, 2006), which placed a greater emphasis on the user than on 
the machine. 

Winograd characterizes these two opposing positions as two 
distinct approaches to the subject of artificial intelligence. A rational-
istic approach predicated on the conviction that fundamental aspects 
of thought can be captured in a formal symbolic representation. A 
design-oriented approach centered on people’s interactions with their 
surrounding environments rather than modeling the mechanisms within 
intelligent systems (Winograd, 2006).

These concepts bring the realm of AI closer to Interaction Design, 
a discipline that takes a holistic and comprehensive view of interaction. 
It is defined as the mutual effect of individuals, artifacts, and the situa-
tions in which they exist; it involves discourse, connection, and social 
interaction (Kolko, 2011).

Given that Interaction Design is defined as the art of promoting 
human-to-human interaction through goods and services (Saffer, 2009), 
it is easy to see how AI looks to belong squarely within the purview of 
designers. 

Moving from these premises, the edited book represents one of 
the first systematic studies on the design implications connected to 
the empowerment of industrial products with AI capabilities. It aims 
at providing a multifaceted view of AI-infused systems from a design 
standpoint. Far from being comprehensive and exhaustive of the subject 
matter, it is structured into five essays that problematize the embedding 
of intelligence within products. 

The essays represent the point of view of the researchers involved in 
the Meet-AI research project, aimed at better understanding the nature 
of AI-infused systems from a design standpoint and their implications 
in terms of user experience. 

Chapter 1 analyses smart assistants from a pure design/interaction 
design standpoint. Going through systematic reading of these devices’ 
main characteristics, the chapter underlines a still immature embodi-
ment of their potential and the need to enter a more mature stage of 
development, at least from a design standpoint.

Chapter 2 shifts the attention to the user experience – UX – enabled 
by AI-infused systems and its evaluation. It conducts a critical anal-
ysis of current UX evaluation methods against the peculiarities of 
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AI-infused systems and suggests the need for a specific method for such 
systems. It further advances the necessity to reconsider traditional UX 
dimensions.

Chapter 3 moves from these results, reporting the preliminary study 
conducted in the Meet-AI research project to elicit novel UX dimen-
sions to better frame and assess the experience enabled by AI-infused 
systems.

Chapter 4 focuses on one of the most common characteristics of 
such systems: conversational interfaces. It contextualizes the potential 
disciplinary role of design in defining the peculiarity of these interfaces. 

Chapter 5 concludes the book by opening the debate on the concept 
of meaningfulness. It problematizes the role of AI-infused systems in 
the lives of their owners not just as functional tools but also as relational 
mediators which shape the long-term aims, objectives, and behaviors.
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