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To my children Rayna and Adam, and to yours.

The vision for a more humane interface between technology and people is in your hands.


“Any sufficiently advanced technology is indistinguishable from magic.”

—Arthur C. Clarke

“Study the past, if you would divine the future.”

—Confucius



INTRODUCTION

WHAT MAKES SOMETHING magical? Enchanted?

I’m not talking about deceptive magic—tricks and sleight of hand. This book is about how to strategically design and develop products that are engaging and essential, that resonate with the latent needs of those who use them, and that create an emotional connection with us human beings. I have spent nearly twenty years developing Internet-connected things (toys, furniture, lighting fixtures, jewelry, and more), and I remain disappointed that so few products succeed in enchanting us. Instead, they are difficult to understand, frustrating to use, overwrought with features. They diminish rather than empower us.

This book is meant to catalyze the imagination of designers, business strategists, and technologists to craft more delightful products and more enchanted experiences—and to remind everyone who uses Internet-connected things (which is all of us) that we should expect more from the tools, devices, and playthings that are such an enormous part of our lives.

What’s the secret to creating technology that is attuned to the needs and wants of humans? The answer can be found in the popular stories and characters we absorb in childhood and that run through our cultural bloodstream: Greek myths, romantic folktales, comic book heroes, Tolkien’s wizards and elves, Harry Potter’s entourage, Disney’s sorcerers, James Bond, and Dr. Evil. They all employ enchanted tools and objects that help them fulfill fundamental human drives. In this book, I link the fictions and fantasies that so beautifully express these desires and the role of modern inventions. My goal is to change the way you think about computers and computer-driven things and how we interact with them.

I teach at MIT’s Media Lab, where one of the great benefits of my work is the constant stream of visitors who pass through day after day: business executives, dignitaries, musicians, architects, designers, technologists, and the occasional Hollywood producer. They come in search of insight into how our lives might be different in the future and how technological change might affect their work.

One spring afternoon, J. J. Abrams—producer of the television series Lost, Fringe, and two Star Trek movies—stopped by to see demonstrations of prototype technologies and to talk about magic and science fiction. A few days after his visit he sent an email in which he asked a provocative question: “Fifty years from now, what will computers be called?”

He got plenty of responses from my students and colleagues. Syn. Neuro. Heisenberg. Mother. Your Excellence. One student, Katherine, replied, “I think they will be called nothing. They will ‘be’ us and power everything under the sun.” And César agreed: “Probably we will just say something like ‘I’m going in,’ ” and people will understand what they mean.

The conversation that Abrams spurred was not really about names but rather about the relationship we will have—and want to have—with future technology. Do we want more tablets and screens? How do we feel about robots and wearables? What about enchanted everyday objects?

What personality do we want our technologies to possess? Domineering or polite? Should our technologies look cold or cute? Do we want to interact with them as smart tools or as caring agents? Should every child be required to learn to code or is a zero learning curve the ideal? Do we want computers to become more human or humans to become more like computers?

I hope to shed light on these issues through the stories of some forty Internet-connected things and to explore the ramifications of how the human-machine interface impacts the design of wearable technology, medical devices, vehicles, communication tools, musical instruments, drawing instruments, our homes, our workplaces, and, in the future, almost every nonhuman element of our lives.

In Part I of the book, I describe the four likely technological futures: Terminal World, prosthetics, animism, and enchanted objects. In Part II, I explore the six human drives—omniscience, telepathy, safekeeping, immortality, teleportation, and expression—and the dialectic interplay of the fictions and inventions associated with those drives. Part III is about how to design enchantment, including how to think about the major “abilities” of enchanted objects—including gestureability and glanceability—and how to approach the design process as a “ladder” of enchantment, from augmentation to story-ification. In Part IV, I look ahead at how larger systems—our homes, our workplaces, and our cities—might be transformed through enchanted objects. I leave readers with six fantasies of what I would love to see come next.

While this book is meant to appeal to both general readers as well as specialists, I’m particularly interested in your willingness to flex and consider the world from three perspectives: technology, design, and business. It takes a polyglot to understand and make smart decisions about human-centered products, so your ability to understand and communicate with other scientists, engineers, designers, psychologists, executives, and entrepreneurs—as well as customers and users—is essential to taking part in the next wave of the Internet.

Welcome to the age of enchanted objects.
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PROLOGUE

MY NIGHTMARE

I HAVE A recurring nightmare. It is years into the future. All the wonderful everyday objects we once treasured have disappeared, gobbled up by an unstoppable interface: a slim slab of black glass. Books, calculators, clocks, compasses, maps, musical instruments, pencils, and paintbrushes, all are gone. The artifacts, tools, toys, and appliances we love and rely on today have converged into this slice of shiny glass, its face filled with tiny, inscrutable icons that now define and control our lives. In my nightmare the landscape beyond the slab is barren. Desks are decluttered and paperless. Pens are nowhere to be found. We no longer carry wallets or keys or wear watches. Heirloom objects have been digitized and then atomized. Framed photos, sports trophies, lovely cameras with leather straps, creased maps, spinning globes and compasses, even binoculars and books—the signifiers of our past and triggers of our memory—have been consumed by the cold glass interface and blinking search field. Future life looks like a Dwell magazine photo shoot. Rectilinear spaces, devoid of people. No furniture. No objects. Just hard, intersecting planes—Corbusier’s Utopia. The lack of objects has had an icy effect on us. Human relationships, too, have become more transactional, sharply punctuated, thin and curt. Less nostalgic. Fewer objects exist to trigger storytelling—no old photo albums or clumsy watercolors made while traveling someplace in the Caribbean.

In my nightmare, the cold, black slab has re-architected everything—our living and working spaces, our schools, airports, even bars and restaurants. We interact with screens 90 percent of our waking hours. The result is a colder, more isolated, less humane world. Perhaps it is more efficient, but we are less happy.

Marc Andreessen, the inventor of the Netscape browser, said, “Software is eating the world.” Smartphones are the pixelated plates where software dines.

Often when I awake from this nightmare, I think of my grandfather Otto and know the future doesn’t have to be dominated by the slab. Grandfather was a meticulous architect and woodworker. His basement workshop had many more tools than a typical iPad has apps. He owned power tools: table saw, lathe, band saw, drill press, belt sander, circular sander, jigsaw, router. And hand tools: hundreds of hammers, screwdrivers, wrenches, pliers, chisels, planes, files, rasps. Clamps hung from every rafter. Strewn around his architectural drawings were T squares, transparent triangles, hundreds of pencils and pens, stencils for complex curves, compasses, and protractors of every size.
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I don’t recall my grandfather ever complaining about having too many tools. Or dreaming of tool convergence—wishing some singular mother-of-all-tools would come along to replace them. Redundancy abounded. Specialization was prized. When carving, he would lay out a line of chisels that, to my untrained eye, looked pretty much the same. He would switch rapidly from tool to tool, this one for a smaller-radius cut, this one to take out more material, this one for a V-shaped cut. As a five-year-old, my job was to brush the wonderful-smelling wood shavings off the worktable and sweep sawdust into piles on the floor.

Just as important as the suitability of the tool to the job was its relationship to the worker. The way it fit the hand, responded to leverage and force, aligned with my grandfather’s thought process, reminded him of past projects or how he had inherited a particular tool from his own father, a cabinetmaker. Tools were practical, but they also told stories. They each possessed a lineage. They stirred emotions. Hanging from the rafters were hundreds of specialized jigs he had made to hold a particular part of a clock as it passed through the table saw or to route dovetail joints. As tools summoned memories, he would glance up from his work. “You know that rocking chair that sits on the porch, David?” Yes, I would nod. “Remember the legs and how they have a nice smooth bend to them?” Yes, of course. He would point to the bow in his hand. “This is what I used to form the curve.”

Grandfather’s tools were constructed and used with a respect for human capabilities and preferences. They fit human bodies and minds. They were a pleasure to work with and to display. They made us feel powerful, more skilled and capable than we were without them. They hung or nestled quietly, each in its place, and never made us feel stupid or overwhelmed. They were, in a word, enchanting.

WE HAVE ALREADY IMAGINED THE FUTURE OF TECHNOLOGY

I want the future of our relationship with digital technology to look less like the cold slab of glass of my nightmare and more like my grandfather’s basement workshop—chock-full of beloved tools and artifacts imbued with stories. I want the computer-human interface to be an empowering and positive experience—to minimize the interruption, annoyance, and distraction of our so-called smartphones and glass-faced tablets.

Over millennia, as humans worked with textiles, wood, and metal to craft clothing, furniture, homes, and cathedrals, we developed specialized tools for specific jobs. But, in today’s world, characterized by the convergence of everything into smartphones, we have become close-minded, obsessed with apps, app stores, and icons. Few innovators are daring to ask, “What other kinds of future interfaces might rival the dominance of the black slab?”

Some people, however, are imagining interfaces outside the current norm. I admire the thinking of David Merrill, my MIT colleague and founder of the inventive toy company Sifteo. He and I share a view of the needs and opportunities for human-technology interaction that are not currently being answered by the smartphone and its kin.

For one, we need to connect the billions of legacy objects that already make up our infrastructure—thermostats, doorknobs and locks, buses and bridges and electric power meters. We also need devices that can manipulate real material, such as 3-D printers that can translate electronic designs into physical objects, into food, and, eventually, into aromas. And we need tangible interfaces that make the human body smarter. Technology can enhance our five senses and optimize our physical abilities by accommodating and responding to the way we already operate in the world: with natural gestures, expressions, movements, and sounds.
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These are just a few of the hundreds, thousands, possibly millions of possibilities for objects to interact with us in ways that glass slabs cannot. This book will uncover, analyze, and celebrate those objects and new forms of interaction. Technology, I believe, should help make human beings, and the world we live in, more captivating and more enchanting. You and I can help illuminate the way toward that future.

FALLING FOR ENCHANTED OBJECTS

I grew up in Madison, Wisconsin, a university town, situated on an isthmus between two large lakes. It is a town known for both its easygoing liberalism and its excellent selection of cheeses. Perhaps it was all of the sailing and boating we enjoyed, or maybe it was my father’s rural upbringing, but, for whatever reason, we were obsessed with the weather. The forecast suffused the opening of almost any conversation. We regularly consulted our antique brass barometer, which hung proudly on the wall in the upstairs hall of our house throughout my boyhood and is still there today. Given to my parents as a wedding gift, the barometer is encased in brass, set in mahogany, with a white dial and two hands. You might mistake it for a clock, but if you look closer, you see that the numbers signify millibars, rather than minutes. Inscribed on the face are the words Stormy. Rain. Change. Fair. Very Dry. Beneath, a legend: Falling. Deteriorating. Rising. Improving. Every morning my father, on his way from bedroom to bathroom, would stop at the barometer, tap it, and gaze at the face as if it were a crystal ball. As he received a portent of the day ahead, he’d give a quiet “Hmmph” or “Aha” in response.
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The old-fashioned barometer has come to represent for me a new and radically simpler way to think about our relationship with technology interfaces. The information the barometer had to offer could be ascertained with a quick look—it was glanceable. The device was polite, Zen-simple, and never intimidating. The object was dedicated to a single task of information delivery, located in one never-changing place in the house, quietly waiting to do its job. And it did so without the need for updates or upgrades or maintenance or a service plan. Our family barometer still faithfully serves my parents, nearly five decades later. The barometer came to serve as a model for me as a young interface designer, a fantastic exemplar for future interfaces. How could I make technology interactions that were this simple and convenient and useful and long-lasting?

I have always loved objects of measurement and display such as our family barometer, both real and imagined. Do you remember Frodo’s sword Sting in The Hobbit? It’s one of those fantastic objects. Not only is it perfectly made for its task—well-balanced, attractive, and sharp—it has an additional and amazing ability: it detects the presence of goblins and evil orcs. When danger approaches, Sting glows blue, anticipating its own need and use. It is a trusty weapon, an infallible warning system, a handsome object, and a fantastic companion—for a hobbit.

Sting, the barometer, and so many other steampunk-era objects—vintage car and boat dashboards, analog dials, and stereo interfaces—have material qualities that I respond to. Not only are they delightful to operate and live with, they have a knowingness about them, a possession of knowledge that they convey, an ability to amplify human abilities. Like a vintage clock, such instruments seem to carry the weight of experience.

Even as a kid, I imagined creating objects that were as handy as Sting and as mystical as the barometer. In those hours I spent in the workshop with my grandfather (avoiding the Thanksgiving or Christmas hubbub taking place upstairs), we would turn bowls on the lathe, take apart clocks, build stereo speakers and bike rollers, dream up and draw fantasy homes or airports. My curiosity carried through my childhood: at robot camp one summer, we programmed a poodle-size robot using a complicated series of codes called assembly language, and, in high school, I learned to program on my first Apple IIe, making it spin out of control with a recursive algorithm.

In college, computing opened my eyes to a new world of possibilities for what objects could already do and what they might eventually be able to do. A double major, I found that both physics and fine art had their own thrilling languages for characterizing the physical world, each with revelations and enlightenments. My graduate work at Harvard included the building of software-learning simulations like SimCity. Then I came to MIT’s Media Lab, a place where programmers mix with artists, musicians, and educators, and everyone experiments with technology and computation, seeking to reinvent everything from cinema to opera to medicine and education. There, I had another revelation: technology could enhance objects in ways that would come close to, or even surpass, the qualities of the magical objects from folklore and science fiction that I have loved since I was a kid. To make ordinary things as extraordinary and delightful to use and as pleasing to live with as my father’s barometer and my grandfather’s tools, the human-computer interaction needs to be freed from clicking and dragging. There can (and will) be real flying carpets and should be (and already are) Dick Tracy wrist communicators.

Enchanted objects: ordinary things made extraordinary.

Today’s gadgets are the antithesis of Grandfather Otto’s sharp chisel or Frodo’s knowing sword. The smartphone is a confusing and feature-crammed techno-version of the Swiss Army knife, impressive only because it is so compact. It is awkward to use, impolite, interruptive, and doesn’t offer a good interface for much of anything. The smartphone is a jealous companion, turning us into blue-faced zombies, as we incessantly stare into its screen every waking minute of the day.

It took some time for me to understand why the smartphone, while convenient and useful for some tasks, is a dead end as the human-computer interface. The reason, once I saw it, is blindingly obvious: it has little respect for humanity.

What enchants the objects of fantasy and folklore, by contrast, is their ability to fulfill human drives with emotional engagement and élan. Frodo does not value Sting simply because it has a good grip and a sharp edge; he values it for safety and protection, perhaps the most primal drive. Dick Tracy was not a guy prone to wasting time and money on expensive personal accessories such as wristwatches, but he valued his two-way wrist communicator because it granted him a degree of telepathy—with it, he could instantly connect with others and do his work better. Stopping crime. Saving lives.

The humanistic approach to computing that I propose in this book is not about fanciful, ephemeral wishes, but rather persistent, essential human ones—omniscience, telepathy, safekeeping, immortality, teleportation, and expression. To prioritize what new technologies to explore and which new devices to develop, companies and product makers must fundamentally start with human desire in its most basic forms. In doing so they can focus on creating products that can have a meaningful and positive impact in the world.

•  •  •

My other grandfather, my father’s father, Pop Rose, died of a heart attack just after his sixty-second birthday. To my father’s great regret, Pop and I never met. His death came too soon, in part because of behavioral health issues: he smoked and failed to take his heart medication regularly. He was hardly alone. As a society we are doing a better job of controlling smoking, but one of the major barriers to more effective health care, and a driver of its astronomical costs, is that people don’t take the medications they are prescribed.

Today, as you would expect, there’s an app for that. But, even though Pop Rose was a doctor himself and knew very well that he was at risk, would he have used a smartphone app to help him with his medication regimen? Would he have been able to find the tiny icon on the screen and use it to log his behavior? Would he have remembered all his passwords for secure Wi-Fi, iCloud, and the protected electronic medical-record system used by his doctors at the University of North Carolina?

But what if there had been a magical pill bottle—a technology-enabled object that would be as trusty as Frodo’s sword, warning my grandfather that danger was lurking and urging him to take his pill? And what if that bottle had the ability to communicate with others, to let people know when he’d failed to follow his regimen?

My family’s history of heart disease was one of the motivations behind my development of just such a real, “magic” pill bottle called GlowCap. It looks like a regular, childproof, amber medicine bottle, but has a special cap that glows like Sting and communicates, via the Internet, like a wrist communicator. It has enchanted users enough that people who own one take their medication over 90 percent of the time. By contrast, adherence to medications normally is in the range of 40–60 percent.

I believe that enchanted objects like GlowCap will transform the way people use, enjoy, and benefit from the next wave of the Internet—through embedding small amounts of computation, connectivity, and interaction into hundreds of everyday things that surround us, that we’re accustomed to, and that have a welcome place in our homes and lives and rituals.

The idea of enchanted objects has deep roots in our childhoods, in our adulation of superheroes and fascination with fantasy and science fiction, and in the fables, myths, and fairy tales that go back centuries As a result, it seems as if we have always longed for a world of enchantment.
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Jack Zipes is a retired professor of German at the University of Minnesota and a leading expert on the history of the Grimm Brothers fairy tales and the oral tradition that led to many of the tales by Hans Christian Andersen. When Jack heard the premise of my book—the idea that contemporary inventors should mine myth and folklore to think about the future of humanistic technology—he was hooked. We spoke at length about the origins of enchanted objects that appear again and again in stories from different cultures around the world. As you’d imagine, there are common themes:

The wishing wand or ring that fulfills any desire in an instant.

The flying carpet that swiftly transports us.

The bottomless purse that never runs out of money.

The superspyglass through which we can see thousands of miles.

Magic boots that enable us to walk miles in one stride.

The horn or whistle with which we can summon help.

The crystal ball that enables us to know the future.

The invisibility cloak or shield that hides us from danger.

The endless table that feeds hundreds with a bountiful feast.

Notice how many of these objects are transferable from one person to another. They don’t provide any single person a superpower. These objects can be acquired, shared, gifted, traded, and passed down through generations—just like examples of enchanted objects I present in this book.

Futurists have speculated about the idea of enchanted objects for decades, giving the concept various names, including pervasive computing, ubiquitous computing (ubicomp), connected things, or things-that-think. The simplest, most widely used term today—usually credited to Kevin Ashton, the cofounder and former executive director of the MIT Auto-ID Center—is Internet of Things (IoT).

Arthur C. Clarke, the futurist and science fiction writer whose story “The Sentinel” inspired Stanley Kubrick’s movie 2001: A Space Odyssey, famously declared, “Any sufficiently advanced technology is indistinguishable from magic.”1 Many of today’s smartest interface designers agree with him. Matt Jones, a friend and the founder of Berg, a celebrated London-based design consultancy, recently remarked, “Ubiquitous computing has been a long-held vision in academia, which has been derailed by the popularity of the smartphone.” But now it seems as if we’re getting closer to the Internet of Things, primarily because the price of computation and connectivity has been reduced to almost nothing.

Nearly there, but not quite. The smartphone has taken us a long way down one path, but other technology futures are vying for the attention of companies and their new-product-development dollars. These alternative visions of how technology should evolve hold great promise, but will have very different kinds of interactions with human beings and will thus deliver very different futures.

The glass slab—from the stamp-size iPod nano to the eighty-inch, ultra-HD LCD screen—now has a big lead in the technology race. I call the future defined by this sort of device Terminal World, because the interface is captured on a pixelated screen. In the early days of computing, those screens were called terminals—the “last inch” where machine met human.

For those who believe in Terminal World, such as the business leaders whose companies focus on that trajectory, the goal is to produce and distribute more and more pixels, embed screens in every surface, make devices thinner, cheaper, crammed with more features and functions, and to sell two or three to every person on the planet. Then repeat. It’s not hard to envision how this scenario unfolds because it is already upon us. As of this writing, nearly 50 billion apps have been downloaded from the iTunes app store. Google’s Android is rapidly catching up. And Microsoft, with its purchase of Nokia, is trying to figure out how to get in the game.

A second possible future is prosthetics—wearable technology. This trajectory locates technology on the person, to fortify and enhance us with more capabilities, to, in a sense, give us superpowers. To make humans superhuman or, indeed, “posthuman.” This path of embedded wearability has some great benefits. I’m inspired, for example, when I see how prosthetics can restore physical capabilities to people who have lost them, enabling people—once considered “disabled”—to walk and run as they couldn’t before, or to see or hear with range or precision they had lost or never had. However, when companies talk about a future of implants and ingestibles for everyone, I get queasy. Like plastic surgery, this future seems irreversible, fraught with unforeseen consequences, and prone to regret rather than enchantment.

An early and well-known tech prosthetic was the Sony Walkman, introduced in the 1980s, which enabled us to take music with us wherever we wanted to go and also permitted us to acoustically drop out of the world. Today’s more insidious and headline-grabbing visual equivalent is Google Glass—the eyeglasslike device that projects information on a transparent screen that floats at the periphery of our visual field. The promise of this enhanced lens is that we will be able to interact with information that is displayed or projected on almost anything. While there may be benefits, risks and losses are inevitable. Walkman-style dropping out may become even more complete. You won’t know when and if other people are accessing and referring to the same information that you are, or to other information altogether, or none at all. There will be no consistent, shared view of the world, even by people standing side by side. Google Glass may go even further, isolating us from each other far more completely than earbuds do today.

The third future for technology interaction is animism. In this trajectory, computers coax us into bonding with them, simulating the comforts and attraction of a living relationship. In this future, the computing intelligence is primarily located in other digital actors, not wearables or iThings. Animism stimulates the same part of the brain that gets excited by cute cats and puppy love. Animism centers on our fantasy that technology can learn us, rather than our having to learn it. Robots that could speak our language, notice our gestures, and understand what we say and wish for would unquestionably provide a pleasing human solution to the awkwardness of today’s click, tap, drag-n-drop, pinch, and zoom interactions.

You probably know about the Roomba vacuum cleaner, even if it isn’t yet cleaning your kitchen. The goal of the animists is to build more mobile robots of this kind, until we have surrounded ourselves with animated devices that can act as coach, butler, employee, even a friend or mate. But to expect that social robots will become a human doppelgänger, a perfect replica of personhood, is to set ourselves up for entering the zone that Japanese robotics expert Masahiro Mori calls the “uncanny valley” of creepiness and disappointment—that place where the machine’s human likeness is so close to the real thing it makes us uncomfortable. Is it a human or a machine?

The most pressing question underlying these competing trajectories is this: What is the most natural and desirable—even invisible—way for human beings to interact with technology without requiring a new set of skills or constantly needing to learn new languages, gestures, icons, color codes, or button combinations? This question has fascinated me for years, driven me to start up five technology companies, and pushed me to pursue academic research and teaching at the Media Lab.

I believe these trajectories—Terminal World, prosthetics/wearables, animism, and enchanted objects—are fluid and transitional. They will all bring some degree of value and will overlap and inform each other.

I have chosen to devote my time and energy to the fourth technology trajectory: enchanted objects. I won’t abandon my smartphones or lose interest in the work of my colleagues who are developing wearables and social robots. I simply believe that the most promising and pleasing future is one where technology infuses ordinary things with a bit of magic to create a more satisfying interaction and evoke an emotional response.

Think of this approach to technology as a realization of our fondest fantasies and wildest dreams. A reimagining of flying carpets, talking mirrors, protective cloaks, animated brooms, and omniscient crystal balls—as well as cherished everyday objects of our past lives, such as hallway barometers and woodworking tools—things we have always loved, dreamed about, and wanted in our lives. This book is about that reimagining and how to make it a reality.



PART I


FOUR FUTURES
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CHAPTER 1


TERMINAL WORLD: THE DOMINATION OF GLASS SLABS

BEFORE DELVING FURTHER into the world of enchanted objects, let’s explore the future of the other three trajectories a bit more, starting with Terminal World. Today, we find ourselves in a convergence-obsessed world, where iThings rule. How did we get here? Why has the glass slab emerged as the jealous king of things?

It is partly a matter of Newton’s third law (“For every action there is an equal and opposite reaction”—in this case, when one company puts out the next-version glass slab, others respond by putting out yet another) and partly a matter of money. Making screen-based devices—from iPod nanos to smartphones to ebooks to tablets to flat-screen TVs—is a monster wave sweeping up every consumer electronics category with its massive momentum. Industry analysts, investors, entrepreneurs, app stores—the entire high-tech ecosystem—can’t stop staring into the screen. Competition is intense around all the elements that make this Terminal World tick. The market for the manufacturing of pixels is staggering. Samsung, LG, Sony, and Sharp—and hundreds of suppliers who assemble components and products for these companies—are churning out millions of screens, and making billions of dollars of profit, each year.

Once you’re surfing a technology wave this big, it’s a huge risk to try to convince your boss or board of directors to fund anything other than another glass slab. Advocating for the next disruptive technology could mean professional suicide. As Harvard Business School legend Clayton Christensen explains in The Innovator’s Dilemma, disruption is rarely funded by incumbents. Companies, systems, and institutions with strong vested interests in the Terminal World must invent incremental ways to gain a strategic edge on their competitors. In any mature industry, including screen-making, leaders find themselves dealing with constantly falling retail prices and are forced to compete on volume—trying to produce screens at the lowest cost and then sell them in huge quantities—or by pushing the technology forward with modest new features and capabilities and getting the new models to market faster than the others in the game. There is, right now, so much glass slab development activity that it will keep the Terminal World companies busy for years to come. The immediate next generation of products will be screens that are thinner, and remarkably larger than they are now, with more pixels per inch. Then will come organic light-emitting diode (OLED) screens with their richer blacks, and these will push past the old LED tech, which only a few years ago unseated plasma. The colors will be brighter, refresh rates higher, bezels thinner, and contrast ratios higher, so the images will look more vibrant in any kind of lighting. We will see displays in new physical forms—such as the foldable, flexible screen that you can tuck in your pocket or wrap around a building—and quantum dot (QD) displays, composed of tiny light-emitting nanoparticles that can create colors that are even more vibrant, purer, and subtler and in a wider range of tones.1

I spend a good deal of time with large companies (especially those associated with MIT), such as Cisco, Panasonic, LG, and Samsung. I see how challenging it is for them to shift their mind-set and pivot away from the Terminal World. When you sell pixels, it’s hard to imagine anything that’s not a screen. For these companies, the future of computing is not even worth debating: screens and more screens. If your billion-dollar business is selling TVs, tablet screens, and data projectors or the apps that run on them, it’s hard to consider any other future, and even if you do, it’s tough to figure out how your supertanker of a company could shift course to get there.

As a result, the Terminal World will continue to expand, consuming everything in its path. Not only is the market huge, with companies committed to it, but other factors will fuel its growth. The cost of pixels is constantly plummeting. Almost any surface can now be fitted out with a smart screen of some size, and the supply of information and content to pump into those displays is endless.

What’s more, the amount of screen-based information that humans are capable of taking in is limitless. So, even if we’re not staring directly into our smartphone or television, our peripheral vision will be saturated and distracted by dense, fast, colorful information and content that swirls at the edge of our view—as Google Glass would have it.

It’s already happening. Microsoft occupies a building near my office at the Cambridge Innovation Center in Kendall Square. After being a fairly anonymous tenant in the building, Microsoft built a new, double-height entry with a big screen (perhaps thirty feet diagonally) on the interior wall, facing outward. The exterior wall is glass, so the street is dominated by the images playing constantly on that screen, totally altering the character of the neighborhood. Although the area is home to technology start-ups, big tech companies, and MIT buildings, this kind of screen domination is new.

Does the expansion of the Terminal World, even into my own neighborhood, bother me? Strangely, no. Why? Because it’s hapless, obvious, and inevitable. Should we be surprised that Microsoft installed a big screen on its building to present marketing messages for all the world to see? Hardly. The screen is a blunt instrument.

Screens will continue to spread like wildfire across the landscape and into neighborhoods and places that were previously screen-free, funded largely by advertisers and sponsors seeking new ways to channel messages to affect buying habits and drive cost savings by encouraging certain types of behavior. In health care, for example, companies like United, Cigna, Humana, and Blue Shield will subsidize the pixelization of many surfaces in your home because ambient images and messages are so potent at nudging you toward a healthier lifestyle, which can lower the cost of medical care. Your living room, kitchen, bathroom, and bedroom will take on the sponsor-saturated character of today’s baseball park with attention-grabbing messages displayed on every available surface. At North Station, one of Boston’s main commuter-rail terminals, screens are placed almost indiscriminately, as if any space without a screen seems old-fashioned. We already see screen displays in many elevators. Expect to see more in any high-traffic public spaces such as malls and bus stops. Even the most private of public spaces such as bathroom mirrors, walls above urinals, and bathroom stalls have screens. Gas stations are following the trend, with terminals at the pump to further monetize your 180 seconds of idle eyeball time while you’re filling up the tank, enticing you to step inside to buy a slushie or a high-fructose, high-margin treat. Many of these public screens also contain a camera that can sense when you’re looking at it and recognize certain characteristics about you—age, gender, ethnicity, the car you’re driving, the brands you’re wearing—then display the products its algorithm thinks you would like the most.

Microsoft and many other companies are trying to rethink how people interact with the glass slab—with new swiping gestures, for example—but it’s still all about screens. To see just how screen-centric the culture of Microsoft is, and how the company imagines the future, watch some of its online videos that present the company’s vision of the future. (You can find links at enchantedobjects.com.) You will see that screens running the Microsoft Surface user interface will be available in every size and shape and customized for every context, from schools to airports to museums and bedrooms. They show palm-size versions, tabloid formats (for traditionalists who still like the idea of a “newspaper”), screens as big as a desk or, better yet, large enough to fill your wall.

This vision of the future can hardly be called a vision at all because it offers nothing new. It just extends the familiar and obvious line forward: same thing, different sizes, different places. For businesses, the Terminal World future is a snap to imagine, the way forward is relatively clear, next-quarter results are falling-off-a-log simple to forecast, and by sticking with it you avoid any disruption to your product-development plans. Your career is safe.

But here’s my gripe with black-slab incrementalism. Screens fall short because they don’t improve our relationship with computing. The interfaces don’t take advantage of the computational resources, which double yearly. The devices are passive, without personality. The machine sits on idle, waiting for your orders. The Terminal World asserts a cold, blue aesthetic into our world, rather than responding to our own. Even the Apple products, celebrated for their hipness, are cold and masculine compared to the materiality of wood, stone, cork, fabric, and the surfaces we choose for our homes and bodies. Few of us long for garments constructed of anodized aluminum with a super-smooth finish.

The Terminal World does not care about enchantment. The smartphone does not have a predecessor in our folklore and fairy tales. There is no magic device I know of whose possessor stares zombielike into it, playing a meaningless game, or texting about nothing. It does not fulfill a deep fundamental human desire in an enchanting way.



CHAPTER 2


PROSTHETICS: THE NEW BIONIC YOU

TODAY, TWO HUNDRED thousand cyborgs are walking the planet—cybernetic organisms composed of organic and nonorganic parts. You may not notice them as they pass by you because they look like rather ordinary human beings. But these creatures have surgically implanted computers, first developed in the mid-1960s, that connect directly to their brain—more specifically, the auditory nerve in the inner ear. Cochlear implants and the benefit they bring are miraculous. A person born without hearing who receives a cochlear implant can recognize, without lip-reading, 90 percent of all words spoken and 100 percent if they do lip-read. This is the benign, positive, even magical prospect of the second future: prosthetics and wearable technology.

This future has its technological antecedents in the fantastic worlds of comic books and imagination: superhumans and mutants, bionic men and women, the unbelievably powerful and swift and capable. Unlike Terminal World, the prosthetics future for technology does take into account our humanity. Prosthetics amplify our bodies, the power of all of our senses, and the dexterity of our hands. It’s appealing to develop technology that keeps us more or less who we are, only more so. We already have memory, and the technology gives us much, much more of it—fantastic storage and retrieval capacity. A Google-like brain. It’s important for technologists to understand this desire to have superhuman powers and extraordinary abilities, to be able to fly like Aladdin or Peter Pan, to leap tall buildings at a single bound like Superman, or to be able to see through walls and around corners like Peepers, the Marvel mutant with telescopic and X-ray vision.

The critical characteristic of technology-as-prosthetic is that it internalizes computational power. It becomes a part of us, so much so that it is us. It’s not out there, external, captured on a screen, forcing us to do something to activate it. The vision of prosthetics is like the cyborgian man or bionic woman. The Six Million Dollar Man was a popular television show in the 1970s based on the novel Cyborg by Martin Caidin. The hero, former astronaut Steve Austin, has been severely injured in the crash of his flying vehicle. Six million dollars later, Austin has a replacement arm, two new legs, and an eye upgraded with a high-precision zoom lens. He can run as fast as a car and lift enormous weight, and his eye is just as sharp as a magic telescope.

The spin-off show, Bionic Woman, features tennis pro Jaime Sommers. After she is seriously injured in a skydiving accident, Sommers bounces back with better legs, an ability to jump to great heights, and superhearing. Even with these bionic parts, Steve and Jaime look like normal human beings. They are improved versions of themselves, rather than Frankensteins or quasi-robots.

This is the fantasy of the bionic person. We remain fundamentally human, but technology-hacked. We look and behave normally, but we are better able to see, hear, remember, communicate, and defend ourselves than the standard all-human model. No wonder bionic people in fantasy and popular culture typically manifest in such roles as secret agent, explorer, or soldier. They can parachute into any environment, peer through darkness, anticipate every hazard, ford raging rivers, scale daunting cliffs, effortlessly kill (and cook) the next meal, construct a shelter and thrive—all single-handedly. I find this entertaining but also limiting. Wouldn’t it be great to see a bionic person who does something other than spy or fight? I want to see a bionic musician, inventor, architect, or city planner! What might those kinds of cyborgs achieve with their enhanced abilities?

In addition to having enhanced or special powers, many superheroes rely on prosthetics. Superman’s archrival, the mad genius Lex Luthor, wears an exoskeleton that makes him stronger and less vulnerable to injury. In the Batman and Robin stories, Clayface sports an exoskeleton that enables him to melt people. I find this vision of prosthetics particularly unappealing because it doesn’t tap into basic positive human desires such as omniscience and creation. These technologies are tools of violence, revenge, and madness—and they’re also clichéd.

What amplified abilities and superpowers do real people crave today? Noise-cancellation technology to drown out the din of the world so we can concentrate better. The ability to detect free Wi-Fi zones and their bandwidth. A mechanism to turn off the annoying TV at an airport or jam the cell phone signal of a yappy fellow traveler. In a cacophonous world we often don’t want to see and hear more than we already do; rather, we want better filters so we see and hear less or just exactly what we want. We don’t want augmented reality, we want diminished reality. That is the modern version of the ancient wish to have superability to subdue the things that threaten us.

THE HEADS-UP DISPLAY: AUGMENTED VISION

The consumer prosthetic technology of the 1980s and ’90s was auditory, but in this decade we’ll see the visual equivalent of the Sony Walkman and the iPod—the personal heads-up display, or HUD. Today’s HUDs are embedded in glasses or goggles, onto which information is superimposed and appears to float in the air before your eyes, such as with Google Glass, or in a large glass field, such as a car windshield.

A better design of these systems is urgently needed. The HUD in the car, for example, lies directly in the driver’s line of sight. The benefit is that you don’t have to look down at an information display and take your eyes off the road, but the risk is that you get distracted by the info-clutter on the windshield. You hit cognitive overload, lose focus on the road, and fail to react to a deer crossing the highway or a car veering into your lane. The challenge for engineers and designers is to create a HUD that is bright enough to be seen on a sunny day, but not so bright that it overwhelms when driving at night. Carmakers are thinking of HUD as a way to make their products different, to stand out from competitors’. Not only will it display the standard dashboard information—speed, gas consumption, audio selection, and the like—but also information from the Internet. Expect the windshield HUD, which is still expensive, to become standard not only in autos but on many other glass surfaces such as conference-room walls, doors, even bus windows. In military applications, where the information is dense and subsecond performance is critical—and cost is no barrier—a HUD is the standard in aircraft cockpits and weaponry. (With a self-driving car, of course, you won’t need a HUD, just a head-down pillow for you to sleep on. More on that later.)

So what’s the problem with projecting information onto everyone’s glasses to provide a personal lens on the world? At least three factors—beyond the obvious one, cost (outside the military)—have prevented wearable, personal HUDs from taking off. First, the devices have been too large and uncomfortable to wear continuously. Second, they are still so ugly that any reasonably self-respecting person wouldn’t choose to wear them. Third, the information they present isn’t useful enough to outweigh their potential for distraction. Is it really important to continuously monitor your tire pressure or washer-fluid level as you drive along? No. An occasional glance does the trick and is probably safer. If you’re looking through a display continuously, the information design needs to be much more subtle than those envisioned in any movie fantasy of robocops, superspies, or iron men that I have seen.

I’m interested, however, in early-adopter categories in which workers—such as military pilots—must wear glasses and helmets. Commercial aircraft and helicopter flight crews are also natural candidates for information-delivery prosthetics of some kind. Construction workers don’t care if their gear is fashionable, and, most important, the information they could access could be incredibly valuable to their work and safety. Expect HUD technology to move beyond military and industrial uses and become a factor in consumer activities, particularly performance sports such as motocross, hang gliding, skiing, and snowboarding. In 2012, Oakley, the eyewear maker, introduced the Airwave ski goggle, fitted with an accelerometer, a gyroscope, GPS, and Bluetooth. The information is displayed on the goggle lens in real time and can also be accessed later, so you can analyze your speed and other data. The goggles also have the advantage of keeping you from getting lost when a snowstorm closes in or you can’t find the trail. Professional athletes, such as football players and NASCAR drivers, are also candidates for HUD gear. One day the quarterback, instead of consulting the scrawled plays on his armband, may see the next play flash up on the visor of his helmet.
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