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			INTRODUCTION

			I SIT IN A CAFÉ, NURSING A CAPPUCCINO AS I WORK ON this book. My notebook, laptop, and phone are splayed out on the table in front of me, each a channel for different thoughts and interactions. As I scribble in my notebook, my hand moves across the page in the tight loops that trace my cursive. A calendar reminder pops up on my iPhone. With a few deft swipes right, some practiced taps, and a final flick of my thumb, I snooze it for a few hours. Instinctively, my fingers play across my keyboard to return to the open browser on my computer screen. Without thinking, I grab the mouse, slide it, and double-click, and a folder on my computer magically opens. All parts of my daily repertoire, these gestures—writing, swiping, tapping, typing—have retreated to the edge of my awareness.

			The influential computer scientist Mark Weiser once wrote that “a good tool is an invisible tool. By invisible, I mean that the tool does not intrude on your consciousness; you focus on the task, not the tool.”[1] By this definition, many of our digital tools seem to have succeeded completely; they liberate our bodies by becoming invisible to users. By closing the gap between our bodies and our virtual selves, touchless technologies such as gesture control, voice recognition, and eye-tracking aspire to channel our pure, natural expression.

			Such an interface has long been the holy grail for designers. During the past decade, many interfaces seeking to make this vision reality have entered the market. From the Wii motion console to Leap Motion to the gadgets we all now carry in our pockets, these devices aim to erase the boundary between our bodies and our information. These devices promise a future in which our tools are so intuitive, they vanish. Now, it seems that future has arrived.

			These devices—and their supposed invisibility—tell a fundamental fiction: that our bodies remain unchanged by our technologies. Though invisible to our conscious minds, our tools indelibly shape us. I need only glance up from my laptop at my local café to recognize the sloped postures, intent stares, and darting fingers mirroring my own. And the invisible influence on our imaginations and social spaces is even more radical. Technologies are not simply objects but architectures that organize our bodies in space and time. This book explores how these architectures give form to what I call the digital body: how we feel, move, and become through and alongside digital technologies.

			Since Descartes, thinkers have imagined the human body as a kind of machine. In these cultural imaginaries, bodies became the machines of their time. As technologies reconfigured space and time, their logics were projected onto the human body. Clockwork technologies sired mechanical automata that mimicked life, from cuckoo clocks to robotic musicians; in return, humans were understood in clockwork terms. Descartes understood the body as an automaton animated by the soul, a view trumpeted by Enlightenment philosopher Julien Offray de La Mettrie in his declaration that man is a machine. The industrial era saw the emergence of the human motor, like the assembly workers on Ford factory lines who performed punishingly repetitive routines. Today, the metaphors persist—only the machines have changed. Digital technologies gave birth to the quantified self, whose very steps are logged daily by their devices. The human brain is cast as a neural network, and cognition as computation. But while these metaphors are potent, they don’t quite capture the complexity of our embodied relationships with machines. While technologies often automate our lives—and in the process, contribute to automating us—we are not simply analogues of our machines. You see, this book is less interested in how machines work than how they work with minds, bodies, cultures, and societies. Technology is not separate from us; it is a medium in which we live, think, and create.

			This book tells a story about the human body’s long entanglement with technology, a history older than most imagine. Living in the era of smartphones and artificial intelligence (AI), it’s easy to think that we’re in uncharted waters without a map. Our tools have become so frictionless, so invisible, that we forget their historical origins. Long before algorithms and touchscreens, technologies like writing, musical instruments, and even roads reshaped human life. These transformative tools and systems heralded profound changes in how we interact with one another, how we engage with the world around us, and ultimately, how we live.

			Legendary speculative fiction author Ursula Le Guin expansively defined technology as “the active human interface with the material world” and “how a society copes with physical reality.”[2] That includes not just smartphones and satellites but food storage, clothing, travel, energy—technology as interwoven into the very fabric of life. We think with our hands, learn with our feet, remember by ear: we exist within an ecology of brain, body, and world. Our interactions with technology are dramas of skin, bone, information, rhythm, and power. Technologies refine, track, translate, and choreograph our behaviors; in so doing, they introduce new ways and new languages of being, feeling, moving, and knowing. As these information architectures become increasingly naturalized and integrated into our lives, they encode a more complex, and often hidden, purpose: to structure our attention, calibrate our desires, and train our bodies.

			It is one of the great ironies of contemporary technologies that they automate our bodies to the point of obsolescence. Once self-driving cars, motion sensors, and smart homes extract enough embodied data, they no longer need our bodies to mime our lives. Smart homes sync the thermostat to human rhythms of work and sleep, and turn on the lights even if nobody’s home. Robot taxis, bereft of passengers, roam common routes. Our habits become patterns and our movements become predictions. But this book is not simply a damning indictment of ubiquitous technologies. As increasingly personalized technologies permeate our lives, it asks urgent questions: How did we get here? What kinds of bodies do our technologies assume, require, or erase? What’s at stake when flesh becomes interface? And how might we redesign our path?

			Every interaction with a device is a negotiation of meaning. As our technologies hear, watch, and track us, their designs shape how we express ourselves. How might that design foster rich, human-centered interactions? What would it look like to build systems that sense us—not just surveil us, but understand us? Ultimately, this book aims to imagine a future with technology that is mutually creative and deeply human.

			The purpose of this book is thus twofold: first, to reveal how the hidden histories of the body in technology shape our expectations and attitudes toward technology today; and second, to help envision new paths forward that are grounded in care, creativity, and collective agency.

			Today’s frontier technologies—artificial intelligence, robotics, brain-computer interfaces, and cryptocurrencies—often seem torn from the pages of a science fiction novel. At their most hyperbolic, they promise to address intractable problems and advance human societies. Even as these potent new tools predict disruption, innovation, acceleration, and even liberation, in many ways our future appears uncertain, dire, and worst of all, inhumane. But all technologies are unnerving when they first come along. The advent of paradigm-shifting new technologies such as writing, sound recording, and AI typically arouses a cocktail of anxiety, fear, and optimism. They can provoke such profound changes in how we interface with the world that they alter our embodiment: how we make, how we talk, how we see, how we hear, how we move, how we sense, how we feel, and how we think. They shift the very idea of what it means to be human. By reshaping our bodies, they trigger deep-seated hopes and fears about life and death, being alone and being together, our resilience and survival, the worlds we build and inhabit, and individual and collective memory. That is certainly true of the digital revolution that has defined much of the information age from the late twentieth into the twenty-first century. By tracing how we’ve historically embraced, resisted, and reimagined new technologies, this book affirms the deep and ever-evolving humanity that animates our engagements with all tools. The digital body is not an abstraction—it is us, becoming, again and again, in the technologies we build and the worlds we inhabit.

			This book is a map of the digital body. A map is a guide to territory. It allows an aerial view of how territories fit together, and how the natural landscapes they contain collaborate with built infrastructure—how a road, for example, might rhyme with a river. Maps also reveal the connections between places, suggesting possible routes and relationships. But as cartographers know, there is no perfect map of reality. Maps are representations, contoured by choices about what to include and what to leave out. Maps both depict and direct; they chart terrain while enabling movement through it. This book serves as a map by offering a framework for understanding our richly dimensional and historically situated bodies, which are always emerging from natural, cultural and technological forces. It is also an invitation to imagine and navigate toward a future that is humane, embodied, and alive with possibility.

			The digital body is the latest incarnation in an ongoing process of coevolution between bodies and machines. The Body Digital traces this entanglement, moving within and beyond the borders of the skin. Each chapter centers on a body part—Hand, Voice, Ear, Eye, Foot, Body, Mind—and explores how technologies have extended, shaped, and transformed it. This history has conditioned how we respond and react to new technologies.

			“Hand” opens the story with the gestures of writing, craft, and tapping; by automating performances of the human hand, technologies from player pianos to smartphones translate our most dexterous organ into information and outsource its intelligence to machines. The deep connection between hand and voice—central to human evolution, the emergence of language, and the invention of tools—leads us to “Voice.” This chapter explores the haunting and preservation of the self through sound technologies, from the very first voice recordings to vocal deepfakes, and traces the uncanny afterlives of human presence. As machines have transformed vocal communication, they simultaneously transformed hearing. In “Ear,” we listen to the evolving acoustics of intimacy and community, from the primeval soundscapes of our first ancestors and our enmeshment in choirs and song, to the freedom and isolation of portable stereo and digital streaming’s reconstitution of our social worlds. From sound to sight, the narrative shifts from social networks of listening to human and machine systems of looking. “Eye” shows how cameras and computer vision have extended our gazes and policed our bodies, rendering us both watcher and the watched. “Foot” then considers the intricate choreography of movement and infrastructure, from ancient footpaths to smart cities that sense and guide our steps. While smart cities reconfigure environments as interfaces, immersive technologies do the same to the body itself. “Body” dives into immersive media, where physical form and virtual space blur into augmented experience, highlighting the mixed realities we inhabit every day. The book culminates with “Mind,” returning to writing as the first formal technology to offshore memory. This final chapter casts AI as the next stage in the evolution of extended intelligence, redrawing the very boundaries of thought and cognition by projecting it into code.

			Though distinct, these chapters intersect and entwine like the systems of a living body. In this ecology, they map the rhythms, ruptures, and reinventions of human embodiment in digital life. Like the technologies they examine, these chapters draw artificial distinctions between nature and culture to illustrate key dynamics. This book is by no means exhaustive; it omits senses like smell and touch, reflecting the uneven ways technology privileges certain perceptions over others. Neither is completeness its goal. Instead, these chapters highlight a recurring pattern: early technologies initiate the separation of actions and perceptions—making, looking, listening, moving, and thinking—from our bodies, outsourcing them to machines. This detachment turns sound, images, and thoughts into objects that can be observed, counted, exchanged, bought, and sold. At the same time, these technologies have turned our bodies into information in various ways—our intelligent hands become data, our faces mapped as geometry, our footsteps counted—all of which can then be parsed, controlled, and regulated by computation. Eventually, these datafied behaviors return to govern us.

			We live amid systems capable of replicating, replacing, and transcending almost everything our bodies can do—and in the process, automating our own bodies. And as these systems erode the contexts in which natural human experience once thrived, they also undermine our trust in our own senses.

			This history reveals how our quiet submission to early technologies—often in ways that seemed benign—primed our bodies for deeper, more insidious forms of subjugation. But this isn’t only a story of control. It’s also one of resilience and creativity. Within every constraint, humans have forged connections and nourished new ways of making meaning. It is this latter impulse—our capacity for invention and adaptation—that can help us navigate the technological unknown that lies beyond the horizon of every new digital innovation. After all, machines are never just machines; they are embedded in cultural contexts that shape how we live with them—and how we live with ourselves. Rather than cycling endlessly between fear and hype, let’s turn to history and remember when we used machines to tell more imaginative stories, to know ourselves more deeply, to celebrate bodily difference, and to expand what it means to be human.

			In that spirit, The Body Digital charts territories still in formation. As Ursula Le Guin wrote, “I don’t know how to build and power a refrigerator, or program a computer, but I don’t know how to make a fishhook or a pair of shoes, either. I could learn. We can all learn. That’s the neat thing about technologies. They’re what we can learn to do.”[3] These histories remind us that in learning how we’ve built, we discover how we might become.
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			HAND

			IN 2018, ARTIFICIAL INTELLIGENCE MADE ITS FIRST LOUD splash in the art world. A trio of French students, calling themselves Obvious, put a smeared, unfinished portrait up for auction at Christie’s. Titled Portrait of Edmond de Belamy, the murky image pictured a suited gentleman with a plain white collar. Rendered in three-quarter profile against an indistinct background, the image mimicked conventions from Renaissance and Baroque portraiture. At the corner of the canvas, a mathematical equation ostentatiously replaced the traditional artist signature—an overt nod to the algorithm behind its creation. Offered at $10,000, the image went to an anonymous buyer for a jaw-dropping $432,000. Global media trumpeted the achievement as a stunning first. Obvious oiled its promotional engine by claiming it to be the first ever work of art created by AI to go under the hammer. Neither claim turned out to be true: significant human labor went into its making, and a set of AI-generated images had gone to auction at San Francisco’s Gray Area in 2016.

			Obvious worked with an artificially intelligent system known as a generative adversarial network, or GAN. An algorithm composed of two parts, a GAN reproduces an agonistic relationship between artist and critic. The generator creates new images based on a massive dataset, and the discriminator evaluates that image against human-made images. Obvious trained their GAN on a dataset of fifteen thousand portraits from the fourteenth to the twentieth century. Ensconced in a gilded frame, and gorged on the Western canon, the image convincingly reproduced the aesthetic conventions of portraiture. By signing the image with a segment of the algorithm’s code, Obvious had, in a clever sleight of hand, cast an algorithm as a proxy for the absent hand of the artist.

			But the artist in question was not a hypothetical person. Obvious had appropriated both the code and its training set from Robbie Barrat, a nineteen-year-old artist and programmer who had shared his Old Masters GAN on Github, the open-source sharing website, in 2014. The auction triggered an outcry from the small but growing community of AI artists, who not only condemned the erasure of Barrat’s contribution but also balked at the image itself—an amateurish work now held up as the public face of their years of creative experimentation with GANs. In their rush to crown the algorithm as the work’s author, Obvious obscured the central roles played by humans in the conception, coding, and curation that yielded the image. If this was a Turing test, then we willfully failed it. But why?

			The equation at the traditional site of the artist’s signature offers some clues.

			Signatures boast a special connection to the human hand. Historically, they have imprinted the heft of the human body upon an object, whether artwork or legal contract. They index the identity of the signer: they affirm that someone was really there. A hand that can sign is a hand that can write, and a writing hand is trained in one of the most significant technologies in human history. Writing embodies an ever-shifting partnership between hand, tool, and mind as they meet world. As a technology, writing highlights how curious and intelligent our hands are.

			By displacing a human signature with an algorithm, Obvious culminates centuries of the human hand’s slow transmutation by mechanical and computational systems—from craftwork to clockwork to code. This chapter traces that evolution, exploring how the human hand, long a source of embodied intelligence and creative expression, has been mechanized, encoded, and reconfigured. Contemporary technologies, especially those powered by machine learning and predictive computation, extend this transformation into new terrain. From signatures to swipes, they do not merely mimic the gestures of the hand; they anticipate, archive, and even overwrite them. Consider how a smartphone autocompletes your sentences before you’ve even typed them. The digital body emerges in this dance of movement and machinery, between autonomy and automation. And while AI might seem to be light years beyond writing, both are technologies rooted in the human hand, where mind and body unite in expression.

			Writing is most obviously identified by its material legacies: ink scrawled on notepaper, neatly typed rows in a book, or text shimmying across a screen. It can be easy to forget that writing is an embodied activity. Children learn writing alongside hopscotch and jump rope. For my preschooler, these physical activities nourish the same body-mind connection that makes writing possible. When I first learned how to write English letters and Chinese characters, I repeatedly traced meaningless strokes that would coalesce into words, then sentences, then paragraphs, and eventually notes, letters, essays, and stories. Writing disciplines your hands as well as your mind; in return you gain access to new galaxies of expression and to the minds of others, for to write is also to read.

			While much of writing’s profound impact lies in its massive capacity to store and transmit ideas, its ancestry in handmade marks makes it the twin of drawing. Graffiti artists remind us of this deeply physical connection. As they scale buildings, these renegades turn cities into writing surfaces. They leave tags as tall as they are, still texts that are the residues of human performances. These residues have left an imprint all over human history, evidence of how long our hands have been in conversation with the material world. Prehistoric cave paintings from Indonesia to Argentina, Australia to America, are replete with hand motifs. Some of these handprints simply cohabit with renditions of wild boar, deer, mastodons, and other ancient fauna. In others, these handprints form the bodies of prehistoric menageries. Like graffiti, this rock art captures the hand as an organ reaching out to mark the world—and being remade in return.
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				I took cartoonist Lynda Barry’s Writing the Unthinkable workshop in the summer of 2016. During the weeklong workshop, Barry led her students deep into their memories through their own physical gestures of writing and drawing. As the week went on, the action of writing and drawing seemed to open a portal into my memory. I remembered wood grain under my feet and curlicues in wallpaper, the heat of a summer day searing my skin, and the oily scent of a diner. With incredible clarity, I recalled details, some moving, some mundane. These details became creative resources for the stories, first autobiographical, then semi-fictional, that we told in timed bursts of writing or drawing. Rehearsing these movements (spiralling, scribbling, rapidly sketching) as she urged us to be in our bodies, granted access to what Barry calls the “back of the mind.” Before the “front of the mind’s” leap to judgment, its preemptive cry of failure and not-good-enough, these movement practices would unleash a visceral surge of images—sensory impressions ripe for the picking.

			Barry’s method is an expression of haptic creativity that, for many people, digital technologies foreclose. In her telling, something about the experience of computing denies access to that most profound and most prosaic of creative states. She often describes the stalled journey of writing her second novel as a process that, at first, involved a lot of staring at a blank screen. When she decided to ditch the computer and write it with a paintbrush, it poured out of her with a life of its own. Barry’s work reveals how deeply our hands mediate the encounters of mind and world. As organs that extend consciousness into our surroundings, hands might be understood as the original interface—or as Barry calls them, “the original digital device”—between human and world.

			Paleoanthropologists, neuroscientists, and philosophers have stressed the evolutionary symbiosis of hand and mind. The hand mediates the most complex interactions of the human brain and the realm of technology. At the same time, our gestures have been shaped by an ongoing dialogue with our tools and our environments. As our earliest principal technology for information storage and retrieval, writing embodies this interplay.

			Hands are smart. Hands are curious. Hands learn. Hands know things.

			Like many people during the COVID-19 pandemic, I took up making sourdough, among other self-improvement efforts short-lived and otherwise. Making sourdough bread is a long game: a dough goes through several stages of fermenting, stretching and folding, shaping, and rising before it is baked. Knowing when a sourdough has fermented enough or developed enough strength requires a tactile familiarity with the process. How a dough stretches, its texture and pliability, its puffiness, and its spring all mean something to a practiced hand. While I watched several YouTube videos before my first attempt, the reality of nurturing a dough into a crusty loaf was very different from the picture-perfect renditions onscreen. Despite the yawning caverns that pocked that loaf and its less-than-inspiring rise, it tasted pretty good. Since that first go, my weekly rituals have educated my hands in the ways of sourdough. I can gauge readiness with a touch, and my crumb is a revelation.

			Surgeons, chefs, and musicians alike gain and exercise knowledge through their fingers. They intuit by touch, sense by weight and pressure, apply force and release, and know when to press, push, pull, cut, or play. This is the “intelligent hand” at work. Imbued with tactile intelligence, hands accumulate experience. Practice embeds this knowledge deeper into their fingertips. These craftspeople, like all of us, practice a repertoire of learned gestures through which they discover and mold their surroundings. Rather than a forceful imposition of ideas onto inert matter, the gestures of craft are themselves conversational encounters with the material world and emblematic of what the sociologist Richard Sennett calls “the evolutionary dialogue between the hand and the brain.”[1] Techniques, Sennett writes in his study of craftsmanship, emerge when the hands act as intelligent explorers: probing the world, sending feedback to the brain and acting upon it, gaining expertise through trial and error. Yet, perhaps most surprisingly, such craft practices are also where automation begins to erase the human hand.

			Despite the crucial role hands have played in the development of new technologies—and our bodies with them—there have been numerous attempts to automate the human hand out of the equation. A number of ancestors to the modern computer were mechanical objects that reproduced, and eventually effaced, the labor of the human hand. Automata, proto-robots built to act as if working under their own power but actually following a predetermined sequence of operations, have existed for over a millennium. Many of them are dedicated to mimicking the unique human performances of the hand, although they
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