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To Professor Seymour Papert,

whose passion for children and learning appended “heart” to “mind and hand” in the MIT motto …

and who changed my entire perspective on the future of people and technology during a fifteen-minute chat on Cape Cod
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Preface


“We must humanize technology before it dehumanizes us.”

—Oliver Sacks, neurologist and author*







In December of 2005 I was struggling with a decision. Should I accept an offer to become the MIT Media Lab’s next director? It looked to be a dream job for a career technologist and entrepreneur such as myself, and it fit well with my desire to contribute more directly to the challenges facing society. However, I was wondering if this move made any sense at all for me, given the well-known cultural differences between business and academia that I had heard so much about.

To get an insider’s view, I called Professor Rodney Brooks, then director of MIT’s Computer Science and Artificial Intelligence Laboratory (CSAIL). Brooks is a distinguished academic in the field of robotics and also a successful entrepreneur, so I guessed he might relate to my dilemma. When I asked why he had made the decision to become director of CSAIL, he pondered the question for a moment and then declared, “Besides the opportunity to work with the smartest people anywhere, the biggest advantage of being director of a major MIT lab is that if there is a story you want to tell, it’s a fantastic stage from which to tell it.”

After I took the job, I thought about this often, and before long the story I wanted to tell became clear. Actually it was many stories. Perhaps it’s not so surprising that as I traveled around talking about the Media Lab, audiences were blown away by the latest inventions that I showcased. But what struck me was that they were equally impressed by the stories I told about how these inventions actually came into being—how they grew out of an environment that totally defies the conventional wisdom of what a research lab “should be.” At the Media Lab, people from an astonishing variety of disciplines (architects, computer scientists, electrical engineers, musicians, neuroscientists, physicists, visual artists, just to name a few) enjoy the unrestricted freedom to create and invent as their passions dictate. They don’t sit around and wait for inspiration to hit. Rather than thinking about what to build, they dive in and build what they are thinking about. This unfolds totally out in the open, in cluttered workshops where students rub shoulders regularly with liaisons from the world’s largest corporations. The only guidelines for the researchers are that (1) their inventions have the potential to significantly improve people’s lives in the future and (2) their work is radically different from what anyone else is doing.

In this open and anything-goes environment, ideas germinate, cross-pollinate, and mutate in a fashion that is literally out of control. But that’s the idea. Out this creative chaos emerge literally hundreds of inventions a year, from the practical to the lunatic. It is not uncommon for one or more of them to survive and somehow grow into an innovation that disrupts industries, spawns entirely new ones, or even transforms society.

Inspired by the enthusiastic reception of my audiences, I have designed this book as a collection of stories about the faculty and student inventors at the Media Lab (the “sorcerers and their apprentices”), providing a behind-the-scenes look into the fascinating process (the “magic”) by which they create and invent. The stories that I have elected to tell, roughly two dozen in all, cover only a fraction of the inventions that are generated at the Media Lab every year. However, these are ones that I find to be particularly representative of both the Media Lab’s highly unorthodox approach to invention and innovation as well as the exciting new directions that its research is taking today.

I’m not the first to write a book about the inventors and their inventions at the MIT Media Lab. Shortly after it officially opened its doors in 1985, the futurist Stewart Brand introduced it to the world in his 1987 volume The Media Lab: Inventing the Future at MIT. In it, Brand, who had spent some time in residence at the fledgling Media Lab, described the efforts of the early team, most of who didn’t fit into the traditional academic silos of MIT but thrived in the eclectic, highly unorthodox environment of the Media Lab. This included cofounder and first director Nicholas Negroponte, who famously predicted the “digital convergence” of three industries—print/publishing, broadcast/entertainment, and computers—as well as the seismic shifts that this convergence would have on people, industries, and society. Negroponte later elaborated on these in his own 1995 book Being Digital.

While I was in the process of completing this book, the Media Lab celebrated its twenty-fifth anniversary. By this time, in fall of 2010, the digital convergence that Negroponte predicted had indeed occurred. Today’s social, mobile, aware, real-time, and hyperconnected world of people and information, which the Media Lab helped to catalyze, has changed how we live, work, and play to a degree perhaps even greater than Negroponte or his cofounders could have possibly imagined.

But as amazing as these technologies seem to us, they are mere “digital affordances” compared to what is being imagined and invented at the Media Lab today. In addition to tapping into the full power of information and communication technologies, researchers at the Lab are also leveraging equally dramatic advances in the biological, physical, and social sciences, enabling them to create a new generation of inventions that will have a much deeper impact on people’s lives. Heeding Oliver Sacks’s urgent entreaty to “humanize technology,” the Media Lab’s mission for the next quarter century is to empower ordinary people to do truly extraordinary things and, in the process, take control over the most important aspects of their lives—their health, their wealth, and their happiness.

In the pages ahead, you will read about revolutionary technologies being developed in the workshops at the Media Lab today that:




• Are much simpler and much less intrusive in people’s everyday lives

• Augment human mental and physical abilities, beginning with the “disabled”

• Learn from people, understand them, and are highly responsive to their wants and needs

• Help people reflect and act on their “life data” to make truly rational decisions

• Make homes, workplaces, and cities adaptable to their human inhabitants

• Unleash the full creative powers within every human being



I would like to offer the reader just a brief explanation of how I organized the stories in this book and explain some key messages that I would like to emphasize. Like the Media Lab itself, this book doesn’t have a very formal and rigid structure. But roughly, each chapter contains about three stories about the inventors and their inventions, which taken together help illustrate a particular theme.

In chapters one through four, the theme of each is a fundamental principle that underlies the Media Lab’s unique approach to innovation, as follows:




• Chapter 1, “The Power of Passion,” introduces the unprecedented creative freedom that its researchers enjoy to invent according to their passions and curiosities, in an environment where the only real rule is that there are no rules, and where there is no such thing as a failure.

• Chapter 2, “Disappearing Disciplines,” describes the Lab’s anti-disciplinary ethos, where people from widely different backgrounds think about problems in wildly different ways from the past, unencumbered by preconceived notions of what is possible or what the solutions “should” look like.

• Chapter 3, “Hard Fun,” is about the Media Lab’s distinctive approach to playful invention, which begins by teaching students how to build almost anything and then encourages them to express their most fanciful ideas by building them and then seeing what happens when people use them.

• Chapter 4, “Serendipity by Design,” explains how the Media Lab deliberately fosters an environment in which the kinds of unlikely and seemingly random connections that spark truly big ideas not only happen but can’t help but happen.



While I must admit that the MIT Media Lab is a very special place, I believe that these four principles, either in whole or in part, can be adopted by any individual, business, or institution—from start-ups to multinational corporations, from toy companies to financial services firms, from schools to government agencies—to improve their own process of innovation.

Moreover, it is my hope that these four principles can inform a desperately needed rethinking of our innovation ecosystem in the United States. There is near universal agreement that innovation is the key to confronting the urgent challenges that face humanity in the twenty-first century. But tragically, the fifty-year-old “deal” between government, industry, and academia that spawned the wave of innovation in the United States in the late twentieth century is broken. Government agencies, whose visionary leaders and money were the forces behind transformational advances such as the Internet and the mapping of the human genome, today support baby steps rather than bold leaps. University researchers play it safe in their grant proposals, aware that it is unlikely that peer reviewers will approve radical or controversial ideas. Large companies (with a few exceptions, such as Google) have dramatically cut their investments in curiosity-driven research, and most venture capitalists, whose long-shot bets fueled the high-tech and biotech revolutions, have lost their taste for early-stage investments. The result is that radical new ideas and inventions, which are the seeds of innovation, are no longer being created at nearly the pace they were before. I believe that the way they are generated in abundance at the Media Lab, as described in this book, can serve as a guide to help us reverse that disastrous path.

The stories continue in chapters five through eight, but the themes shift to focus on the fundamental ways in which the technologies under development at the Media Lab today will transform our lives, society, and business in the future.




• Chapter 5, “The New Normal,” presents human-augmentation technologies that will forever alter our most basic concepts of human abilities, first addressing the challenges of people normally considered to be disabled, such as amputees and people with autism, but ultimately improving the lives of everyone.

• Chapter 6, “Living and Learning Together,” explores a new relationship between people and technology, in which technology learns from, understands, and helps people as true partners, from smart phones that serve as savvy personal assistants to sociable robots that provide aid and companionship to the elderly.

• Chapter 7, “The Age of Agency,” looks at how technology will eliminate the age-old asymmetry between ordinary people and the “high priests” of society, such as doctors and bankers, empowering individuals with unprecedented control over their health and finances.

• Chapter 8, “I Am a Creator,” is about technologies that unleash the full powers of expression and creativity that exist within each and every human being, just waiting to be released, and how these will transform the very identity of individuals and society as a whole in the future.



I would like to offer one final thought. After nearly thirty years as a technologist in the business of innovation, the five years that I have spent at the Media Lab have completely changed my view of the possibilities that technologic innovation holds for confronting the challenges we face as people and society. I am now convinced that individuals, empowered with the type of radically new technologies that you will read about in the pages ahead, can succeed in transforming society from the bottom up where our institutions have dismally failed. This has greatly increased my sense of optimism for the future, and I hope it will do the same for you.


* Keynote Speech, MIT Media Lab symposium entitled “h2.0 New Minds, New Bodies, New Identities,” May 9, 2007, http://h20.media.mit.edu/.




CHAPTER 1

The Power of Passion

“Andy, are we ready?”

Grant Elliott, a twenty-eight-year-old PhD candidate in electrical engineering, is hovering over Andrew Marecki, a twenty-one-year-old MIT senior mechanical engineering major, who is working with him for the summer. Marecki is sitting cross-legged on the floor of the crowded Biomechatronics workshop. Scattered before them on the ground are two long, thin fiberglass rods called struts, assorted pieces of hardware, a tangle of black Velcro straps, and a pair of black knit wetsuit shorts. To the casual observer, it looks like nothing but a pile of junk, waiting to be hauled away with the morning’s trash. But to these young inventors, these are the ingredients of a new—and ambitious—challenge.

Every surface of the workshop is cluttered with computers, scraps of paper, assorted tools, and miscellaneous parts. Unidentifiable objects dangle from hooks and straps suspended from the ceiling. The Biomechatronics workshop and the several dozen other research groups that occupy the Wiesner Building in the summer of 2009 are bursting at their seams. In a few months, this structure, which has been home to the Media Lab for the past twenty-five years, will be united with the long-awaited Media Lab extension: a six-story, shimmering aluminum and glass digital wonderland designed by the great Japanese architect Fumihiko Maki.

At arm’s length from where Elliott and Marecki are hard at work is a red table strewn with disembodied mechanical limbs: a piece of a prosthetic knee and the vestiges of a robotic foot that had been taken apart, its pieces stripped and cannibalized for other projects. On the opposite counter sits a turquoise sewing machine that looks oddly out of place—more at home, perhaps, on the set of a fashion show than on the counter in a workshop at one of the most prestigious research labs in the world. It was in fact used the night before to repair the wetsuit shorts that are part of the mess that Marecki is trying to untangle. The shorts had gotten torn during an experiment on the previous day.

Biomechatronics is an exciting new field that lies at the intersection of biology and engineering. It involves measuring exactly how people walk, climb, and run and then transforming this information into sophisticated computer models of human locomotion. It then uses those models to create biologically inspired prostheses for amputees—and more recently, augmentative exoskeletons for the able bodied—that meld seamlessly with the body. The ultimate goal of biomechatronics is to create smart electromechanical replacements that restore physiological function in humans: devices that interface so naturally with the human nervous system that they feel and behave like the real thing.

We have yet to build a prosthetic foot that allows the wearer to feel the blades of grass beneath his or her feet or the grains of sand on a beach. However, the Biomechatronics group—which, in addition to Marecki and Elliott, consists of two mechanical engineers, two physicists, two machine learning experts, a material science expert, and an electrical engineer—is inching closer toward that goal every day. The team works at a dizzying pace, and although each member is assigned a different task, the reality is that everyone ends up doing everything. As Elliott, who has both a bachelor’s degree in physics and a master’s degree in electrical engineering, notes, “To work in this group, you have to be a bit of a Renaissance person.”

This is typical of the highly interdisciplinary nature of the Media Lab, a cauldron of creativity and invention where there are no boundaries between fields or disciplines and no one is confined to his or her specialty. This is a place where computer scientists study design and early childhood education, where musicians conduct research in neuroscience, where artists become proficient in electrical engineering and building robots, and where dreamers and thinkers become doers and inventors. The Media Lab’s interdisciplinary approach is also reflected in the scope and breadth of our twenty-five different research groups, whose names reflect their eclectic and completely original work. Among them are Personal Robots, Opera of the Future, Lifelong Kindergarten, New Media Medicine, Affective Computing, Viral Communications, Cognitive Machines, Speech + Mobility, Information Ecology and Tangible Media.

The faculty and students—the sorcerers and their apprentices—who make up these groups are truly exceptional individuals who would accomplish great things anywhere. But when you put them in the environment of the Media Lab, their passions are unleashed to the fullest. Here they are able to pursue their visions with unmatched creative freedom, taking bold risks that would be unthinkable elsewhere. Here they can fearlessly cross boundaries between traditional disciplines, reframing old problems in surprising new ways. Here they can build just about anything they can imagine, and they can observe what happens when people use their inventions in the real world. Here they can turn setbacks into learning experiences and stepping stones to valuable new insights and ideas. And they can do all this thanks to the unique and highly unorthodox approach to invention and innovation that has evolved at the MIT Media Lab over a quarter of a century.

THE ORIGINAL PROTOTYPE

The Media Lab, known for its focus on building and prototyping, actually began its own life as a prototype of sorts. Cofounded in 1985 by two visionary technologists and humanists—Jerome Wiesner, then recently retired as MIT president, and Nicholas Negroponte, then a young faculty member in the MIT Department of Architecture—the Lab was conceived as a place to study and prepare for the coming digital revolution by breaking down the barriers between the isolated “silos” of disciplines that were a fixture of twentieth-century academia. Decades before smart phones and e-books became staples of our everyday lives, Wiesner and Negroponte predicted that rapid advances in information and communication technologies would soon spark a three-way media convergence of computers, newspapers, and television and that this would have a highly disruptive impact on both society and business. So with Negroponte as the Lab’s first director, together they recruited a number of like-minded MIT colleagues from a wide variety of backgrounds, most of whom didn’t fit well with the traditional academic structure of the institute at that time. But the question still remained: How would they fund all the ambitious research they had in mind? Soon, they had their answer. In a highly unorthodox move they convinced a number of large companies—mainly in the computer, telecommunications, media, and financial services industries—to enter into an unprecedented financial and intellectual collaboration. The companies would fund the operations of the Media Lab in return for an equal but nonexclusive share in the resulting intellectual property the researchers generated, with very few strings attached. The result was that the researchers enjoyed a degree of creative freedom that was unthinkable elsewhere.

Next, the pair also quickly raised the funds for a new facility that, like its researchers, was distinctly different from anything on the MIT campus. The new building, named in Wiesner’s honor, was designed by I. M. Pei, and it included a two-story performance space, “computer gardens,” open areas, and an informal atmosphere where research was ongoing twenty-four hours a day. The machinery to make the place run—including the latest experimental communications networks—was hidden in floors, closets, and behind doors. The excitement and energy in this new and very different place was palpable to anyone who wandered through its spaces. The Lab grew at a dizzying pace not just in its numbers of faculty and students but also in the variety of disciplines they represented: visual arts and design, the computer sciences, the physical sciences, mechanical and electrical engineering, electronic music, epistemology and learning, and more. It was an eclectic crew, uniquely poised to be on the cutting edge of the rapidly evolving relationship between people and technology.

From the very outset, the Media Lab enjoyed a degree of independence that is extremely rare in the academic world. While all other labs at MIT drew their faculty from a variety of academic departments, thanks to an unprecedented agreement made by its founders with the MIT administration, the Media Lab contained its own academic program, called “Media Arts and Sciences” (MAS). For historical reasons, MAS technically fell within the MIT School of Architecture and Planning, but the Lab was less like a formal department and more like an interdisciplinary school within a school. MAS could appoint its own faculty and select its own students, who were working toward master of science and PhD degrees. In time the Media Lab grew to house about 150 graduate students divided up among more than two dozen groups, each headed by a member of the Media Arts and Sciences faculty or Media Lab research staff. This close coupling between the academic program and research was a tremendous advantage. Since many of the required courses in MAS were actually hands-on opportunities to invent and create, this arrangement resulted in an unprecedented production of new ideas and inventions.

But equally important to the Media Lab’s unique model for innovation was the unique partnership that developed between the researchers and corporate sponsors. In another example of the Media Lab’s aversion toward boundaries of any kind, employees from sponsor companies were encouraged to collaborate closely with the faculty and students. Some employees even took sabbaticals from their own jobs to become full members of a Lab research team for a year or longer. At the bare minimum, researchers and sponsor representatives would come together twice a year at weeklong sponsor meetings, during which students, in a ritual that soon came to be known as “demo or die,” rolled out and demonstrated all of their latest creations. The Media Lab became famous for these extravaganzas—known as “hell week” because highly caffeinated students labored furiously through the days and nights preceding the event in order to get their projects ready to show to sponsors—and they are still a huge part of Media Lab culture today.

Before long the Media Lab became the destination for anyone from anywhere in the world who wished to experience its uniquely creative environment and who wanted a glimpse into the future impact of technology on society, business, and everyday life. In fact, over the years the Media Lab has contributed in many ways to the digital lifestyle that we enjoy today. If you’ve ever read a book on an Amazon Kindle, let Guitar Hero unleash your inner rock star, built a LEGO Mindstorms robot, downloaded a movie or music file, or driven in a vehicle with child-safe airbags, you have enjoyed the benefits of technology dreamed up at the Media Lab.

In the same way that the myriad technologies developed at the Lab evolve through a series of iterations and progressions, so has the Lab itself evolved over these past two and a half decades. The “media convergence” that Negroponte and Wiesner predicted a quarter century ago has indeed taken place, perhaps to an extent greater than even they could have imagined. But the Lab’s mission is far from complete. What most people don’t realize is that the Media Lab has become about so much more than digital gizmos and gadgets and occasional lunatic creations. Today it’s about harnessing the full power of computers, networks, and other emerging technologies to improve the quality of our lives at a much deeper level, to address the many pressing problems confronting society and business in the twenty-first century, and to create a better future for everyone.

As you’ll read about in the chapters ahead, projects currently under way at the Lab include CityCar, a networked, digitally controlled, stackable, foldable electric vehicle that will make our urban areas much more livable, safe, and sustainable; CollaboRhythm, a software platform that uses virtual personal health care assistants to enable patients take control of their own health at home or anywhere; FaceSense, a small wearable device that tracks and translates facial expressions into emotions in real time, helping people with autism to function better in school and society; Nexi, one of the world’s first mobile, dexterous, and sociable robots, a robot so sophisticated it can learn from and live together with elderly people, providing much-needed companionship and assistance; Merry Miser, a personalized smart phone app that empowers people to take control of their own finances by helping them make more informed spending decisions while they shop; and Mobile Musical Diagnostics, which let individuals use their playlists to detect memory disorders in the earliest stage.

MY JOURNEY TO THE CENTER OF INNOVATION

I became the third director of the MIT Media Lab in early 2006, taking over from then acting director Walter Bender, who stepped in when Nicholas Negroponte left to pursue his One Laptop Per Child (OLPC) project aimed at providing low-cost laptops for children in the developing world. My journey to the Media Lab involved a great deal of serendipity, much as many of the Lab’s inventions. It actually began at MIT in the early 1970s, nearly a decade before the Lab opened its doors. Intent on following my childhood dream of working in the space program, I enrolled as a graduate student in MIT’s Department of Aeronautics and Astronautics. But by the time I earned my doctorate in 1976, the moon race was over. The public had lost its fascination with space exploration, and as a result government funding for it had been slashed—even the scientists who had designed Apollo rockets were out of jobs. Clearly I needed to take my career in a different direction. Fortunately, I had seen the writing on the wall and had already begun to move my doctoral research away from aeronautics and toward a new field of study that was just then starting to emerge: networks of computers. Like many others at MIT at the time, I was intrigued by the vast potential that emerging computer and communications technologies held to transform society, and I wanted to be a part of it. The computer industry seemed like a natural “backup plan.”

So I took a job as a network researcher in the computer sciences department of IBM’s T.J. Watson Research Lab in Yorktown Heights, New York. But after six years I became impatient. I wanted to see my ideas translated into practical use much faster than was possible at IBM at that time. I left IBM in 1984 and moved to the Boston area, which was then in the thick of the “Route 128” high-tech boom, to try my hand in the entrepreneurial world. After stints as a software vice president at Apollo Computer, Stellar Computer, and Lotus Development, in 1991 I moved with my wife and youngest daughter to Austin, Texas, where I became the CEO of Tivoli Systems, an “upstart” startup that was determined to challenge the reigning technology giants in the exploding market for software that managed and controlled large computer networks. In 1995 I took Tivoli public. It then merged with IBM a little more than a year later (in what was called a reverse merger) and I stayed on for several years as chairman of the Tivoli software business unit. When I left IBM in 1998, now for the second time in my career, I felt that entrepreneurial itch once again. It was the height of the dotcom boom, and I couldn’t resist jumping back into the startup game. So I moved with my wife and daughter back to Boston—we wanted to be closer to our families again—and I cofounded a couple of Internet companies.

But after nearly twenty-five years in the computer game, I wasn’t enjoying it nearly as much as I had before. I had become disenchanted by what I perceived as the limited impact that computers and networks had actually had on the quality of our lives—that is, limited relative to the high hopes I’d had when I first got into the industry a quarter century before. For all the hoopla of the information revolution, I felt that my industry wasn’t producing the kinds of transformative innovations that I’d envisioned. In my view, we were creating mere digital affordances: technologies that changed the way people consume information, shop, and socialize but that didn’t address those really big challenges like climate change, poverty, and chronic disease facing us as individuals and society. Just building another high-tech startup company only to sell it or take it public no longer excited me. I wanted to do what I’d always urged my children to do and, ironically, what they were now urging me to do: Find a way to devote my energies to something not only that I might really enjoy but something that also might help make the world a better place.

I had started to become intrigued by the growing role of information technology in biomedical research, so I reached out to some prominent players in the Boston scientific community to see if I could somehow get involved in this coming revolution in human health. I was surprised by their enthusiasm. The activity in this area was increasingly becoming data driven, and my background in the computer business was apparently an asset. The late Alex d’Arbeloff, an acquaintance from the high-tech world and then chairman of the MIT Corporation, introduced me to MIT professor of biology Eric Lander, who was then in the final phases of the ambitious effort to sequence the human genome. Lander invited me to join a small group advising him on creating a new biomedical research center in Cambridge devoted to leveraging the power of genomics to revolutionize medicine. This is where I met Steven Holtzman, a highly regarded veteran of the biotechnology industry, who at that moment in time was working on a new venture focused on finding novel approaches to cancer drug discovery. Holtzman and I became fast friends and over coffees brainstormed about how information technology might help accelerate the new company’s search for new medicines. When Holtzman invited me to become a cofounder of Infinity Pharmaceuticals, I immediately accepted. Suddenly, I was no longer just in the computer business. I was in the business of using computers to facilitate the process of discovering important new medicines. I was also having more fun than I’d had in years.

Then, out of the blue, on a November afternoon in 2005, I received a call from an executive search firm in Boston. Was I interested, the headhunter asked, in being a candidate for a new job opening at MIT, as the director of the Media Lab? This was really odd, I remember thinking. Why would they want me? I wasn’t an academic. I was a career entrepreneur. I asked how he had gotten my name, and he said that Steve Holtzman had referred me to him. I thought this was very nice of Steve, but it held little interest for me. Sure, I’d heard about the Media Lab over the years, as it had become famous in high-tech circles, and I had even visited once in the late eighties. But I knew almost nothing about what they did there, and my impression was that by now it was mostly famous for being famous. Plus, why at this point in my career would I choose to enter academia? That wouldn’t be for me, I thought.

I politely declined the invitation to visit, but the headhunter wouldn’t take no for an answer. For some reason he felt strongly that this was a perfect fit. After a few more weeks of persistent e-mails and voice mails from him, I finally agreed to spend a day at the lab. But I was still very skeptical. I expected to find a bunch of computer whizzes tinkering over obscure and esoteric inventions—people stifled by that same narrow focus that had sent me running from the high-tech world five years earlier.

I couldn’t have been more wrong. Instead, I discovered a building full of passionate, wildly energetic people who were beginning to move technology in a new, different, and decidedly better direction. These were people with an incredibly diverse set of interests who, instead of devoting their time and energies to mere digital affordances, were inventing things that would truly make a difference in people’s lives. The things I saw on that freezing December afternoon didn’t just alter my career trajectory. They reshaped the way I thought about creativity and innovation, forever.

Professor Tod Machover, who was the faculty member leading the search for the new director, began my tour in his Opera of the Future workshop with its bare-to-the-bone exposed ceiling and open ductwork. There he introduced me to one of his students, Adam Boulanger, who was busy tinkering with his latest invention: an infrared head tracker that enabled people with severe physical disabilities to compose music using a software tool the group had developed called Hyperscore. He told me that his goal was to help people unleash their creative and expressive powers in a way no one ever thought possible. As I was soon to learn, this was the objective of many other projects going on at the lab. I remember being struck by the ease with which Boulanger task switched between working away on his prototype and delivering an articulate and impassioned explanation of how it worked.

As the afternoon, and my tour, went on, more surprises began to emerge. Instead of finding people just staring at computer screens, I also found them huddled over worktables whittling, drilling, drawing, soldering, wiring, sewing, and sculpting. Machover explained to me that the Media Lab wasn’t just a place where you dream up inventions. Here, you are expected to actually build, test, and demonstrate them. This approach was inspired, he added, by his beloved friend and colleague Professor Seymour Papert, who believed that creativity can best be unleashed by taking the hands-on approach to learning and building that comes naturally to curious children at play. As I learned that day, this idea—what Papert called the art of “Hard Fun”—is central to the Media Lab’s unique approach to invention and innovation.

As we continued through the building, I took the opportunity to chat briefly with some of the students. I remember being particularly impressed by the incredible diversity of their backgrounds and interests. Instead of the homogenous band of engineers and computer scientists I had expected to meet, I encountered people who had studied and worked in fields ranging from the visual arts to psychology to poetry to music. No one was confined to his or her “specialty”; instead, computer scientists were exploring the psychology of early childhood learning, musicians were developing computer programming and were collaborating with neuroscientists, and artists were proficient in electrical engineering and built humanoid robots.

The picture became even clearer when Professor Pattie Maes, a native of Belgium and a leader in the field of human-computer interaction (HCI), told me how the style of research at the Media Lab—what she called the “atelier” method—was a modern adaptation of the centuries-old apprenticeship model. Creative geniuses like da Vinci, Michelangelo, and Copernicus and other masters of their craft would employ younger helpers, paying them in the form of housing, food, and formal instruction in the craft. While working side by side, sometimes for years on end, the masters would pass their skills and knowledge on to their protégés, seeding a new generation of inventors. At the Media Lab, Maes explained, faculty members are like those master craftsmen, and the students, who learn their “craft” through years of hands-on research, are like their apprentices. Next, Maes showed me around her Ambient Intelligence workshop, located in an open area of the lab she referred to as “the pond.” The walls, tables, and floors were covered with dozens of inventions created by her group, some of which I recognized from reading about them in the press over the years. Several of her students were engrossed in their work, but when she asked one of them, a PhD student named David Merrill, to give me a quick demo of his project, he readily agreed. Merrill walked us over to a three-foot-wide mockup of a supermarket shelf stocked with cartons of butter, Egg Beaters, and cereal, and he happily slipped on a Bluetooth-enabled ring he had been tinkering with when we interrupted him. He pointed directly at a box of cereal, and a light on the shelf directly below it glowed red. This meant, he told us, that the food didn’t fit the nutritional profile that he had programmed into the device. Perhaps it contained nuts or not enough fiber. He told me that there were a lot of “really cool technologies” making this happen—an infrared transmitter/receiver mounted on the ring, a transponder on the shelf with which it communicated, and a Bluetooth connection to a smart phone that could access the wearer’s profile in real time, to name a few. It was easy to see how this “augmented reality interface,” as Merrill called it, could change the experience of in-store shopping in truly a profound way. But what really impressed me during this visit was the close working relationship he clearly enjoyed with Maes. He called her “Pattie,” and my impression was that they engaged in give-and-take like true collaborators and colleagues.

The day had begun as a courtesy visit, but now my interest was piqued. I was particularly struck by the incredible passion I encountered among the professors and the students I’d met thus far and by how committed they were to finding radical new ways for technology to improve the quality of life for everyone, including the disabled and disadvantaged of society. What’s more, I was amazed by the remarkable creative freedom they enjoyed to break down traditional barriers and pursue these passions together. This wasn’t at all what I had expected. However, I was still perplexed about one thing. I knew full well from my startup days that passion alone didn’t fuel this kind of highly creative and curiosity-driven research. It also required capital, a lot of it, and that didn’t come out of thin air. How in the world was all of this—the professors, the students, and this unusual facility—being funded?

I got my answer when Machover introduced me to Professor Mitchel Resnick, who in addition to directing one of the lab’s better-known groups, Lifelong Kindergarten, was also head of the Media Arts and Sciences academic program of the Media Lab. We met in his office in “the cube”: a double-height, studio-like space that was used for live performances in the early days of the Media Lab but had long ago been converted to cluttered quarters for three research groups, including Resnick’s.

As I walked through his workshop on the way to his office nestled in the back, I couldn’t help noticing a huge array of open cabinets filled with multicolored LEGO bricks, and a collection of them were scattered on the floor and in various states of assembly. This looked a lot like the kind of hands-on play area one might see at an FAO Schwarz store during Christmas. When I commented on this, Resnick explained that the LEGO Group had been a “consortia sponsor” of the Media Lab since the lab’s founding. This unique financial arrangement meant that in return for paying an annual subscription fee, LEGO was granted unlimited rights to all intellectual property (IP) developed at the Media Lab while they were members, in a highly unusual “open IP” policy that was pioneered by the lab’s founders and still had yet to be duplicated anywhere. Perhaps as important, employees from these sponsor companies were entitled to collaborate in the research process itself, interacting as often as they liked with the faculty and students at the lab. In the case of LEGO, this was primarily with the Lifelong Kindergarten group—LEGO was intensely interested in the link between creative play and learning that the group explores—but also with any other group, faculty member, or student that caught their interest. LEGO was one of more than sixty such corporate sponsors from a wide variety of industries who were members of the Media Lab at that time, effectively agreeing to subsidize and share evenly in the intellectual fruits of the lab’s labors.

•  •  •

But now another question was bothering me. Given how much money corporate sponsors were pouring in, who
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