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The Max Wertheimer Lectures
The international Max Wertheimer Lectures organized by the author at 
the Johann-Wolfgang-Goethe University in Frankfurt am Main during 
the period 1994–2003 were devoted to the discussion of present-day 
a dvances based on Wertheimer’s multifaceted work on perception, cog-
nition, and thinking. Leading experts from four countries were invited, 
most of them from the United States or Germany, but also one each from 
Israel and England: Stuart Anstis, Detlev von Cramon, Patricia Goldman-
Rakic, Klaus-Peter Hoffmann, Ruth Kimchi, Christof Koch, Michael 
Kubovy, Mortimer Mishkin, Ken Nakayama, Karl Pribram, Robert 
Sekuler, Wolf Singer, Lothar Spillmann, Anne Treisman, Michael Wert-
heimer, Gerald Westheimer, Semir Zeki, and Josef Zihl.

The Max Wertheimer Lectures were governed by a caveat adopted 
from Wolfgang Köhler, who had warned that human cognition — and 
even scientific judgment — may easily fall into such simplistic dichoto-
mies  as nature–nurture, mind–body, holistic–atomistic, experimental–
theoretical, and other tempting polarities in psychology. Whereas the 
Lectures tended to avoid such extreme dichotomies, they provided 
thought-provoking exchanges towards a better understanding of the 
p sychological and neurophysiological issues involved in modern Gestalt 
theorizing (e.g., Sekuler, 1996; Westheimer, 1999; Gepshtein, Elder, & 
Maloney, 2008; Kimchi, 2009; Bhatt & Quinn, 2011a,b).

Final Remarks

Wertheimer’s (1912, 1923) two seminal articles on seen motion and per-
ceptual organization paved the way not only for the development of one 
of the most highly visible “schools” in psychology, but also for much cur-
rent research in twenty-first century cognition, neuroscience, psycho-
physics, and other areas. Present and future generations of psychologists 
and cognitive neuroscientists may judge Wertheimer’s work as fruitful 
but unfinished or merely programmatic. While his experimental research 
did not result in a finished, definite theory, it continues to highlight the 
serious deficiencies of an “atomistic” theory or “mechanistic” model of 
human and animal perception and cognition.

Modern researchers are now aware of the relational nature of all 
p erceptual processes and their higher-order organization into cognitive 
systems (the “top-down” approach). Higher-order motion perception in 
humans and animals, including apparent motion, is now recognized as 
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No one can predict what environments architecture will create. It satisfies old 
needs and begets new ones.

—Henri Focillon, The Life of Fowrms in Art, 1934

We believe it’s technology married with the humanities that yields us the results 
that make the heart sing.

—Steve Jobs, launch of iPad 2, San Francisco, March 2, 2011
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PREFACE

This book is not about architecture or computing but architecture and computing, 
which might prove frustrating or at least disappointing to some readers who were 
seeking more attention to and validation of their own disciplines and practices. 
My 9-year-old twin children, Maya and Alex, girl and boy, know this disappoint-
ment and frustration far better than I do, and as the parent to both them and this 
book, I am acutely aware, the moment I attend to one, that I have left the other 
out of the conversation. Or, at least, I partly fail to keep them both at hand, doing 
my best to speak to both at once.

“Architecture encompasses everything,” wrote Italian architect Giò Ponti. This 
is my challenge in writing this book. While architectural robotics is a narrow 
field of consideration, and while the body of work elaborated and otherwise 
referenced in these pages is in its infancy, the reach of this book is expansive: 
from architecture and robotics and human-computer interaction to the fine arts, 
philosophy, interaction design, industrial design and engineering, anthropology, 
education, medicine, psychology, cognitive science, and neuroscience. My formal 
education, life experiences, and street smarts get me through, but across these 
many pages I surely enter territory where I’m more stranger than native. Please 
accompany me here, recognizing my intention is to grapple with a different way 
of thinking about, designing, and engaging some hybrid of architecture and 
computing.

Clearly, the subfield of architectural robotics is rapidly emerging, as observed 
in the addition of new academic programs and researchers concerned with it and 
in the entry of industry and venture capital into the domain of smart products, 
intelligent building systems, and assistive robotics. It’s difficult to tell whether 
this book comes too early or too late, but I hope that, more than anything else, it 
has an influence on the way designers, defined in the broadest sense, view our 
world of physical bits, bytes, and biology and imagine making a contribution to it.

P r e f a c e

P R E F A C E
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Scenes from a Marriage

Chapter 1

1 SCENES FROM A MARRIAGE

Consider, from a skeptical distance, the scene evoked by the term human-
computer interaction as if it were a play being performed in a theater. We have 
an empty stage but for a desk and a desk chair, both of no particular qualities. 
The lighting is nondescript. On the desk is a desktop computer, probably an IBM. 
(Is it a “386”?) And seated before the computer, “the human.” The monitor of the 
computer is positioned at eye level of its user. The physical size of the computer 
appears to be not much larger than the size of the human’s head, so that the 
human and the computer appear as intimates.

This is scene 1 of human-computer interaction, set in 1983, as portrayed in 
The Psychology of Human-Computer Interaction, the book that popularized the 
term human-computer interaction (or HCI, for short).1 In the first figure appear-
ing in this foundational book written by Card, Moran, and Newell (figure 1.1), 
a bubble-headed human, happily and without distraction, commands a CPU 
connected to the television-like computer display that was typical of its day. So 
engrossed is the merry human in his interactions with the desktop computer 
that he remains oblivious to the fact that his nose is practically one with the 
display (and may even be polishing it!). Observe, as well, that our bubble-headed 
friend is seemingly no more than a head and upper torso sharing a vacuous 
space with the computer. The desk chair in this scene is only signified. The desk 
and stage are absent altogether.

1.1

Scene 1: One human and one computer  
(from The Psychology of Human- 
Computer Interaction, reprinted with  
permission of Taylor & Francis).

PROPERTY OF MIT PRESS: FOR PROOFREADING AND INDEXING PURPOSES ONLY

The Max Wertheimer Lectures
The international Max Wertheimer Lectures organized by the author at 
the Johann-Wolfgang-Goethe University in Frankfurt am Main during 
the period 1994–2003 were devoted to the discussion of present-day 
a dvances based on Wertheimer’s multifaceted work on perception, cog-
nition, and thinking. Leading experts from four countries were invited, 
most of them from the United States or Germany, but also one each from 
Israel and England: Stuart Anstis, Detlev von Cramon, Patricia Goldman-
Rakic, Klaus-Peter Hoffmann, Ruth Kimchi, Christof Koch, Michael 
Kubovy, Mortimer Mishkin, Ken Nakayama, Karl Pribram, Robert 
Sekuler, Wolf Singer, Lothar Spillmann, Anne Treisman, Michael Wert-
heimer, Gerald Westheimer, Semir Zeki, and Josef Zihl.

The Max Wertheimer Lectures were governed by a caveat adopted 
from Wolfgang Köhler, who had warned that human cognition — and 
even scientific judgment — may easily fall into such simplistic dichoto-
mies  as nature–nurture, mind–body, holistic–atomistic, experimental–
theoretical, and other tempting polarities in psychology. Whereas the 
Lectures tended to avoid such extreme dichotomies, they provided 
thought-provoking exchanges towards a better understanding of the 
p sychological and neurophysiological issues involved in modern Gestalt 
theorizing (e.g., Sekuler, 1996; Westheimer, 1999; Gepshtein, Elder, & 
Maloney, 2008; Kimchi, 2009; Bhatt & Quinn, 2011a,b).

Final Remarks

Wertheimer’s (1912, 1923) two seminal articles on seen motion and per-
ceptual organization paved the way not only for the development of one 
of the most highly visible “schools” in psychology, but also for much cur-
rent research in twenty-first century cognition, neuroscience, psycho-
physics, and other areas. Present and future generations of psychologists 
and cognitive neuroscientists may judge Wertheimer’s work as fruitful 
but unfinished or merely programmatic. While his experimental research 
did not result in a finished, definite theory, it continues to highlight the 
serious deficiencies of an “atomistic” theory or “mechanistic” model of 
human and animal perception and cognition.

Modern researchers are now aware of the relational nature of all 
p erceptual processes and their higher-order organization into cognitive 
systems (the “top-down” approach). Higher-order motion perception in 
humans and animals, including apparent motion, is now recognized as 

Epilogue    261



2 Chapter 1

This scene 1 of human-computer interaction can hardly portray our engage-
ment with computing in the new millennium. In scene 2, which begins in 2007 
with the introduction of the iPhone, computing finds its way into our pockets, 
our cars, our appliances, … into our everyday lives, indoors and out. This is 
ubiquitous computing, the kind of computing that is all around us, woven “into 
the fabric of everyday life,” now that computer hardware is cheaper and more 
powerful, more miniaturized, more readily available, and more accessible to so 
many more of us.2

Mark Weiser’s vision of ubiquitous computing is compelling for recasting the 
“one human–one computer” of scene 1 of human-computer interaction as a web 
of interconnected devices and people.3 Still, to the skeptical audience, scene 
2 can appear just as strange as scene 1—at least as presented in the foun-
dational paper “Ten Dimensions of Ubiquitous Computing”4 written by Steve 
Shafer of Microsoft Research. In the only graphic image included in this paper 
(figure 1.2), the “stage floor” is populated with a scattering of interconnected 
computer-hardware devices. There is not a sole human actor here but instead 
three actors—identical triplets, in fact—bubble-headed again, and delineated 
with less detail than that given to most of the devices. Note, also, that there is 
neither a desk nor a stage of any kind here. Not even a chair. Where are we? Do 
we envision ourselves empowered by this network of devices? Entangled by its 
web? “Alone together?”5

1.2

Scene 2: Computing all around us  
(from  “Ten Dimensions of Ubiquitous  
Computing,” reprinted with permission  
of Springer- Verlag).
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While such sobering questions surfacing from scene 2 merit a reply, the 
human-computer interaction of the very near future promises to be an alto-
gether different performance: a scene 3 in which the distance between comput-
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computer interaction is composed of three concurrent videos, each presented 
on wall-sized computer displays:
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Collectively, these bionic second-skins are soon expected to monitor our medi-
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scale that we can manipulate with our hands, display 3 demonstrates comput-
ing at a scale larger than us—a scale that, for us, becomes spatial in a physical 
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1.3 

Scene 3, display 3: Computing embedded  
in our everyday living environments  
(the Animated Work Environment).  
In each panel of this figure, the number 
shown in the lower-right corner (e.g., “1”) 
denotes a particular physical confguration 
assumed by the Animated Work Environ-
ment, as elaborated in chapter 4.
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way, matching, exceeding, or enveloping our physical bodies. Also discernible 
on display 3 is the unfolding of countless, everyday interactions across multiple 
human actors and things that are physical, digital, and/or biological: an 
ecosystem of bits, bytes, and biology.

One such sequence on display 3 presents working life in the near future, over 
the course of some number of hours (figure 1.3). At first, two people are shown 
collaborating on a written report, situating themselves about an extended table 
facing an upright, robotic wall of computer displays; sometime later, the same 
two people are seated back-to-back, working on different aspects of a joint 
project, enveloped by the robotic wall, only now configured as a womb-like 
enclosure that supports independent work and intermittent consultation. At any 
instance, the precise configuration assumed by the robotic work environment 
may be determined by any one of these possible paths:

• An actor selecting one of the six preprogrammed configurations.
• An actor tuning and saving a configuration for herself.
• The work environment assessing the activity of the actors and then  
 configuring itself to accommodate the actors’ activity.

If these events were to be communicated in print (in keeping with the black-
and-white “set designs” of scenes 1 and 2 as presented in the previous figures), 
they would appear as a sequence of storyboard frames (figure 1.3) capturing 
discrete instances of human-computer interaction over time, populated by 
actors, alone or in collaboration, interacting with an environment that itself 
assumes different physical configurations as working activities demand.

This robotics-embedded work environment—more precisely, the Animated 
Work Environment that was prototyped in my lab—is an instance of architec-
tural robotics, a cyber-physical environment, an environment characterized 
by the synergetic blending of computing and the physical realm (its materials, 
components, and systems).9 Artfully and meticulously designed, architectural 
robotics is interactive, adaptive, and at least partly intelligent.

On display 3, we might also imagine a scene in which robotics embedded in 
the physical environment occurs at scales larger than this collaborative work-
station. Here, architectural robotics extends from the theater stage itself, to the 
theater building that envelops the stage, to outside the confines of the theater 
walls, and into the infrastructure of the town or city where the theater is located.

Inevitably, the built environment will become increasingly interactive and 
intelligent. And given its scale and complexity, the built environment will provide 
the grand stage for the other HCI scenes so far considered: it envelops the desk 
and the desktop computer, and all the devices we carry and that exist around 
us, and all the human users empowered by and subjected to the vast web of 
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computation. Consequently, any consideration of the emerging, cybernetic built 
environment must address, in a fundamental way, a different kind of human-
computer interaction: as we come to live in and around computing, it arguably 
becomes us, and it inevitably comes to live within us and becomes our home.
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