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Design shapes society
An increasingly mediated world
For most of human existence, our experience of each other was via direct, face-to-face contact.  The first “media” were human intermediaries, carrying a story or request from one person to another, perhaps embellishing it on the way.  Today, much of our experience of each other happens through some communication technology: writing, the telephone, and increasingly, a wide variety of computer-based media.   

We live in an increasingly mediated world. We interact over email and IM; we meet new people and keep up with friends via their online profiles. We are continuously building a vast record of our various transactions, a personal portrait in clicks, words and video. Moreover, our communications are becoming integrated into the walls of our homes and offices, a ubiquitous blanket of connectivity. 

Before the computer, communication technologies changed slowly.  Alphabets and forms of writing evolved over millennia; the telephone and telegraph, once invented, remained basically the same for a century. The addition of the computer radically changed this: computer based technologies are infinitely flexible, changeable and open to new inventions.  In less than 50 years, an immense variety of computer-based media have been created: people communicate via email and IM, on message boards and blogs; they keep up with each other via web pages and social network sites, barter in online auctions and battle in online games.  Anyone who can program can make a new and improved version – or invent a new form
.

30 years ago, social media were in their infancy.  The main applications were email and Usenet discussion groups, but few people knew of them outside of university and research labs, and most scoffed at the idea that communicating via computer would soon be an everyday experience for millions of people all over the world.   Today, not only are there many new forms of social media, they have also permeated all aspects of life: we communicate online with co-workers, bosses, potential dates, our children, and with random strangers.   It is an exciting time for this field and but also a frustrating one.  There is much creativity, but also much poor design and clichéd interfaces.  Email, for example, was one of the first social applications, and is still widely popular (statistics), but the interface has barely changed in three decades.  On the one hand, this shows how a simple, well-designed application can thrive; but it also shows how designs can get into a rut.   Fresh approaches could solve many shortcomings in how we handle email.  Current programs let us read, compose, sort and store email, but they do little to help us see the long-term patterns of whom we talk to, what we talk about, and how our relationships change.  

Today’s computers are powerful machines, capable of analyzing big datasets and quickly rendering intricate images.  Yet such features are usually marketed for professional scientists and engineers or for gaming enthusiasts.    Our everyday online social experience remains a visually dull experience – heavy on text and with some occasional pictures, but nothing approaching the vibrant and subtle richness of face-to-face interaction.  

That is not to say that reproducing the face-to-face experience should be the ideal.  Mediated interactions that attempt to mimic immediate presence will always be a pale imitation of the real thing.   However, that does not mean that mediated interactions need be dull and unsatisfying.  The goal of this book is to explore the new types of interactions and situations that are possible only because they occur within a computational medium.   

Some mediated interactions differ from everyday experience because there is less information. Lack of information about identity is quite unusual in in-person social gatherings: other than at masquerade balls, one ordinarily sees the other’s face. Online, anonymous interaction is common and verified identity is what is rare and valuable.  
Other mediated interactions are different because there is more information.  In face-to-face conversations, our words are ephemeral – we speak them and they then disappear into the mist of the past, whereas online, much of what we write is archived indefinitely. Much as the person on the physical street is clothed in items that display his or her wealth and taste, the person on the virtual street could choose to be clad in depictions of their past interactions.  

We are embodied beings who have evolved in the physical world.   Our thoughts and imagination are rooted in the sensory experience of our physical surroundings.  In the physical world, our bodies anchor identity.   Online, there is no body; instead, we build up identities through accumulated data and interaction history.  One key role of interface design is to translate the abstract data of the computer-mediated domain into vividly perceivable representations -- landscapes and bodies of words and data.  

Design shapes online society
This virtual world is entirely synthetic: the design of the underlying system shapes how you appear, what you can see and hear, and who has access to what. As designers and users, we are responsible for thinking about the impact of our choices and creations.  We can envision a future in which technology expands our sociability, making an extraordinarily creative, communicative and cooperative world, but we can also envision a far darker future where friendship has become a conduit for marketing and awareness of universal surveillance choreographs our every move. 
Winston Churchill once said, “We shape our buildings; thereafter they shape us.”  Architects of real cities determine the paths people will take and the vistas they will see.  They affect people’s mood by creating cathedrals that inspire awe, schools that encourage playfulness, and jails that evoke dread.  However, they do not control how the inhabitants of those buildings present themselves or perceive each other.  

The designers of virtual spaces have far greater influence on the social experience of their inhabitants than do the architects of physical spaces.  They determine whether people will see each other’s faces or instead will know each other only by name; they can ensure that those names are vetted and verified, or allow them to be imaginatively created.  They can make the size and makeup of one's audience quite apparent, or provide the impression that one is speaking intimately to only a few, even if there is a readership of millions.  A site can be designed so that all words are ephemeral, disappearing forever once they leave the screen, while another can be designed so that words are permanently archived, creating a solid, growing history of each participant’s views and reactions.

The design of an online space has a big impact on how people use it and how they act towards each other.  Many online discussion sites have devolved into flame-wars and spam, but modifying the interface to include status metrics can make such forums far more civil.  Social network sites range from solidly business-like to wildly social – a difference that is created in part by changing the ease with which connections are made and by variations in the user’s freedom to illustrate their pages. Even seeming little things, such as whether statements are displayed in order from newest to oldest or vice versa can affect how people understand not only the meaning of the words, but the relationships and status within the group, etc.   In the realm of online media, we perceive each other through the filter of the interface and our actions towards each other are limited by what that interface allows. 

As with buildings, the design goals of online sites can vary widely.   Some people want a grand and impressive house that signals their wealth and high status, while others want one that is warm, cozy, intimate and modest. In the online world, cooperation is usually a virtue, but when designing games, inciting ruthless competition may be the goal.  Many sites do not allow anonymity because it enables irresponsible behavior, but it is desirable in some situations.   For a site that wants to provide a forum for people to speak freely about dangerous topics without fear of reprisal, assuring them that their identity is secret is essential; for a site that wants to encourage rash and outrageous behavior, enabling anonymous action can provide exactly the sort of disinhibition that is wanted.

We are at the beginning of an extraordinary revolution in human communication.  The online world has the potential to connect each individual to millions, if not billions, of others.  This is an unprecedented scale for forming communities, for meeting people, for working collectively together.   To some extent, this is already happening.  People have formed supportive groups of far-flung individuals; they have met spouses culled from vast online inventories of possible dates.  People play games with nation-spanning teams; they keep in daily touch with hundreds of friends through the efficiency of technologically assisted updating.  

We are in the early stages of this revolution, and the social and cultural changes are only starting to emerge.  We can see that the Internet is changing the way people spend their time, how they learn about news, and their sense of participation in different communities.  It is changing the way people work – giving them freedom to be away from their desks but also keeping them connected to their jobs at night, on weekends, on vacation. It is changing how people get information – and making vast amounts of information available.  It is creating a world in which people are leaving intricate and enduring digital footprints – but at this stage, they are without a clear sense of what information they have left or how it might be used.  It is changing the way people meet others, the way they keep up with their friends, the number of people they are in contact with – but it is still too early to see what all the big social ramifications of this will be.  

Still, we can make predictions.  We can draw dystopian scenarios, in which a repressive government uses the trails of information we have been leaving behind us to control dissent and intimidate citizens. Or, less dire but still undesirable, a future in which shallow screen relationships overshadow real ties and real responsibilities, where a pale and puffy populace lives vicariously through their make-believe avatar alter-egos.  We can also envision a brightly hopeful future, in which the xenophobic barriers of racism, sexism, etc collapse as people make contact with diverse groups of others and in which an increasingly well-informed populace engages in democratic discourse and uses its collective intelligence to solve the great problems facing the 21st century. 

Some of the forces that determine how closely the future resembles these scenarios lie outside of the technology itself.  Governments can enact legal safeguards or they can spy on their citizens.  Religious leaders can guide their followers towards tolerance or terrorism.   However, through design, users and implementers of technology can also have a big impact on how the future unfolds.

Although we may envision a future in which online discussion breaks down cultural barriers and solves big problems, today many discussions, especially around politically and religiously charged topics, quickly become flame wars between faceless, nameless beings.  To move toward more positive visions, we need to learn how to redesign the interface to encourage people to take responsibility for their words and to engage with each other more cooperatively.  Yet trust and cooperation may depend on knowing more about each other, and we are understandably wary about the digital footprints we leave.  Rather than avoid making traces, either through disengagement or anonymity, we need to find ways to manage these prints, to make them visible, to create digital mirrors so we know and can shape the impression we are making, and in the process create an online world in which we can see more detailed and nuanced images of each other.  

Balancing design goals

The online world is entirely designed: what you can see about anyone else, the structure of conversations, how people gather, talk and appear – are all due to design decisions, decisions that shape the emerging social norms and cultures.   

Creating this world is a challenging design problem.   We want designs that explore fully its vast and novel potential, this new world where individuals can connect to millions of others, a world with no physical bodies, but with immense troves of data.  At the same time, we want designs that make it comprehensible to us, embodied creatures whose cognition is grounded in physical space. Perhaps most importantly, we want designs that support the emergence of desirable social norms and cultures.  Designing online spaces requires balancing these three goals: 
· Innovative: explore extraordinary possibilities

· Legible: be cognitively and culturally grounded 

· Ethical: encourage socially desirable behaviors 

Extraordinary possibilities: beyond being there
Physical limitations shape our everyday, un-mediated interactions.  The scale of our conversations is an example.  Most informal discussions are among 6 or 7 people at most; once a group grows beyond that size it is difficult to hear everyone – the size of our bodies combined with the volume of our voices and our ears’ acuity limits the size of conversational groups.  When we do meet in bigger groups, these gatherings, such as classes, meetings and large rallies, have a formalized structure of who can speak and when.   Face to face, discussions require the participants to be in the same place at the same time.  If people need to be elsewhere, their role in the conversation ends. 

Online we can change this.  We can create virtual spaces where hundreds of people can comfortably and conveniently converse.  These conversations are different from our face-to-face ones in many significant ways.  The words are likely to be typed rather than spoken.  Typed text is accessible to computers as well as to people, and the conversation can be computationally analyzed and visualized.  Unlike ordinary conversation, where the words are ephemeral, disappearing into the past as soon as they are said, text conversations are often archived.  This permanence makes it possible for the conversation to extend in time and to include people from varied times zones and otherwise incompatible schedules.   It also means that there are new privacy concerns.  The words in a persistent online interaction exist indefinitely – and these words may have a very different meaning and impact when someone reads them later or in a different context.  

Much effort has gone into creating interfaces that mimic, as well as possible, the experience of actually being with another person.  Companies spend thousands of dollars to hold meetings in specially equipped videoconferencing rooms [illustrate] designed to create the illusion that the remote participants are just across the table.  Science fiction versions of the distant future feature people projected as moving, speaking, 3D holograms – appearing, other than some obligatory jitter and glitches, just as if they were standing there. [Examples - star wars (Princess Leia pleads to Obi-Wan Kenobi;  Holodeck in Star Trek;)
While there is something magical about seeing in front of you someone who is actually thousand of miles (or light years, in Hollywood’s case) away, it is also a bit mundane.  With the massive bandwidth and advanced technology necessary to create the illusion of presence, is the impression of ordinary “being there” the best we can do? 

In an influential paper entitled “Beyond being there” (Hollan and Stornetta 1992)  Jim Hollan and Scott Stornetta argued that the goal of new communication media should be to provide an experience different from, and potentially better than, face- to-face interaction.  They argued that a mediated reproduction of real life would always be inferior to the real thing, whereas an innovative interface can provide unprecedented communicative abilities. . 

Media will inevitably come up short if we use face-to-face conversation as the ideal against which to evaluate them. Email, for example, has no gestures, no tone of voice, and no facial expressions.  With those as criteria, it seems an impoverished medium. Yet looking at how email differs from face-to-face experience shows how much it enriches our conversational repertoire.  Email enables asynchronous discussion, freeing us to read and respond at our convenience; we can use it for anonymous interaction and can easily archive email conversations for later use.  Are these features better than in-person conversation?  It depends on the situation. While anonymity is seldom desirable in ordinary social interactions, it can be literally life-saving for whistle-blowers and political dissenters (Kling et al. 1999; Marx 1999)  and while the immediate and nuanced back and forth of live conversation is better suited for complex negotiations, asynchronous media allow us to participate in many discussions, devoting time to each as we can. The goal is neither to imitate unmediated encounters nor to replace them, but to complement them, to add new communicative options which we can choose among to suit our varying needs.
The net allows us to be in touch with a huge number of people.  A few hundred years ago, most people lived in small villages and over the course of a lifetime met only a few hundred others.  Today, dense cities and increased mobility means we are likely to meet thousands.  Until recently, we would soon forget or simply be out of touch with many of them.  But new media make it easy to stay in touch: we can send a note to 500 or 1000 acquaintances with no more effort than to send it to 5 or 10.  Not all of these are strong ties – the girl from your 7th grade math class and the colleague you met briefly a recent convention may have only a slim claim on your attention – but they become part of an unprecedentedly immense set of connections.   How do we design the tools to keep track of and communicate with our vastly expanded social sphere?

The technologies themselves are changing rapidly.  Computation has moved out of the desktop and into the small devices we carry everywhere.  Keyboards and mice are longer the only source of input: there are cameras and sensors attached to our bodies, in our homes and cars, and distributed throughout our cities.   Today if we know someone’s name we can search for information about them online; advances in machine vision mean that soon we will be able to point a camera at a stranger and obtain this data.   As machines get faster, algorithms more powerful, and more and more data becomes available, the universe of possible interfaces expands.  The challenge is both in exploring what we can do, and in understanding what we ought to do.

Grounded legibility

We are sensory creatures.  We base our understanding of the world on our embodied experience.   We comprehend abstract ideas by reframing them in metaphoric terms that ultimately derive from physical experience (Lakoff and Johnson 1980).

The online world is abstract, with no inherent shape or perceivable body.  An online conversation, for example, is stored as a stream of bits, in its raw form nearly indecipherable by human readers.  The interface gives it form and makes it comprehensible:  it can present it as a threaded discussion, with indentations showing the relationship between responses; it can annotate it with links connecting the reader to related discussions; it can highlight especially well-received passages or well-esteemed participants.
Interfaces and visualizations make information understandable, but they also add an inescapable level of editorializing.  In the conversation example, an interface that highlights “esteemed” participants uses an unavoidably subjective metric to measure this quality.   One might measure the number of posts someone made, the percentage of their posts that people responded to, or the tone, angry or supportive, of their writing.  Each measure would yield different results, and represent different values.   
Even something as innocuous as showing threading sends a subtle message encouraging the introduction of new topics: it prominently features the first message in the thread, with your name on it.  This unavoidable bias need not be inevitably detrimental, but we need to be aware of how interfaces designs reify opinions and judgments.  Designers need to be cognizant of the values they are promulgating and users need to be aware of the subtle messages encoded in designs.   

The metaphors we use to make sense of abstract ideas can be powerful and expressive.  We need to use them thoughtfully, for interfaces that use metaphors inconsistently and contradictorily are confusing.  For example, we are accustomed to things growing up.  Young things, e.g. saplings and children, are small while grown trees and people are tall.   Thus, while we can make axes on graphs go in any direction, it is intuitive to put the origin at the bottom of the screen and have amounts rise up as they get bigger.  

More subtly, we are biased to think positively about “up”. I’d rather feel upbeat than down on my luck; I’d like to have the upper hand.  A chart in which everything is rising looks encouraging, even if the measured quantity is one we’d prefer to see go down.  For example, a chart showing how gas prices are rising has that optimistic upward slope; to make it visibly convey that this is an unfortunate trend one could instead chart an equivalent downward statistic, e.g. how much gas $10 will buy. 

Humans make stories.  We see faces in the moon, mythical figures in the stars.  We connect sequential events into causal narratives.  Given a set of objects, we will pick out the ones that are differently colored or oriented; they will seem to form a common set. We will read meaning in an interface, in the color and shape of its lines, the rhythm of its interaction and the juxtaposition of words and pictures.  To ensure that the meaning the users read is the intended one, the designer must be aware of how we interpret the world around us. 

As we create systems that explore the extraordinary possibilities of the online world, we also want to keep them legible, to aim for clarity as well as innovation.  We must ground the designs in an understanding of human cognition and in everyday human experience.  (In chapter X , “Metaphor and Meaning”, we will look in greater depth at these perceptual and cognitive foundations).

Grounding interfaces in metaphors and real-world references brings legibility – but used excessively it weighs down the design with too many real world constraints.  Email interfaces that draw heavily from the tradition of letter-writing are quickly understood, but may be unnecessarily limited.  It is physically impossible to file a letter in more than one folder, but why should the electronic version be thus limited?
  (Buxton and Moran 1990)  Furthermore, many real world meanings, deeply rooted in physical states, become only cheap references when used online. A jewel encrusted gold locket in the physical world has real properties of rarity and expense; decorating a picture of one’s self (or avatar) with a rendering of such a locket may attest to your aspirations, but the picture itself is no more valuable than any other carefully chosen array of pixels.  In the world of information, a rich trove of data is more valuable than a reference to riches.  Grounding an interface in real world metaphors makes it comprehensible, while grounding it in actual data gives it meaning.

Support emergence of desirable social norm and cultures

Architects design buildings not only to provide shelter, but also to evoke particular emotions and behaviors.  Sometimes this is functional.  A house with a small kitchen remote from any common areas separates cooking from eating and socializing, while one where the kitchen is part of the living space makes preparing food into a communal process.   Sometimes it is expressive. Rectilinear symmetry, columns and high windows are formal, even reverent, while round and blobby forms and ground level views feel playful.   Before designing a building, the architect needs to know what sort of response is it meant to evoke. 

The users of social technologies are a diverse group, making up an increasingly large percentage of the population at large.  In the early days of computers, those using email and participating in online discussions were relatively homogeneous -- members of advanced scientific and technical research facilities.  Today there is no such common culture or assumption of elite status simply from being online.  It has been democratized.  People socialize online to bond with existing acquaintances as well as to meet new ones.  They may be conservative church-going Americans, Iranian dissidents, radical militants, prank-making teenagers, sentimental grandmothers.  They may be seeking fame, publicity and attention, or looking for a low-key, efficient way to obtain advice. Their actions may be innocuous or criminal. They may be highly successful professionals or barely literate slum-dwellers.   Their social goals, and the technologies that best suit them, are similarly quite diverse.  Even a single individual, who might simultaneously be spouse, co-worker, boss, parent, sibling, friend, customer, can single-handedly embody a multitude of goals and intentions.

We can address social goals at multiple levels.  Let us use the example of a restaurant.  Restaurant design is somewhat like social interface design in that there is a simple function (serving food in one, enabling communication in the other) that can be done in different ways, in different settings, with different looks and feels.  One can make a fancy romantic restaurant, with candlelight and tablecloths, a place that serves multi-course meals taking many hours, a place where people talk in quiet voices, display their best manners, and spend large amounts of money.  One can also make an informal family restaurant, featuring bright lights, unbreakable crockery, easy to clean plastic menus, and food that can be served quickly and cheaply. Which is better?  It depends on your situation, whether you are seeking a perfect evening with a date or an easy meal for a young family.  

In the world of online design, one can make an open forum that allows anyone, including anonymous participants, to post – or one can design a more closed and controlled one, where users’ identities are known, comments are moderated, and perhaps only approved participants are permitted to post.  The open model can attract a wide range of users, and does not shut off participation by people whose views are not in line with those of forum’s moderators.  However, it is also open to spam, deliberate flaming, and other socially destructive acts.  The more closed system require more effort to make and maintain, and may shut out valuable voices (or listeners), but is less vulnerable to anti-social incursions.  Different interface designs support different behaviors; some encourage cooperation, others honesty or competitiveness.  
It is important to note the word “encourage”.  As with a restaurant, different people will use the same interface for different purposes.   The interface creates an atmosphere that is conducive to certain types of experience, but does not control the users.   Usenet news, for example, was for many years a very popular open forum.  Discussions ranged from baby care to obscure operating systems, and different social mores that developed in the various groups.  Some were supportive, others hostile; some had large, lively and active communities, while others seemed like a performance given by a few dominant posters.  Yet they all shared the same interface.  Usenet’s technology certainly helped shape the group’s evolution, but there was still tremendous diversity in mores and behavior among them.
 In a city, a restaurant that once had a thriving business finds itself deserted when the surrounding neighborhood changes.  Today, Usenet barely exists – its communities have moved to private web-boards and network sites, and its primary function is as a de-centralized distribution mechanism for pirated movies and illegal porn.  We can learn from both its success and later failure
  to understand how to better support different groups and individuals.  

We can look at the elements and features that encourage or daunt particular behaviors and uses.   The restaurateur chooses between bright lights and candles, washable surfaces and fine linen, open communal tables or hushed quiet spaces.   Online we can look at features such as the availability of anonymity or long term personas, whether people are given prominence for being funny, knowledgeable, supportive or supportive, whether they can see who they are speaking to or how their audience reacts.  

Most importantly, we can keep in mind the larger scale implications of these new social technologies. We are used to a world where many things are impermanent, where words disappear as soon as they are said, where the past is continually forgotten. But online, much is permanent; this alone creates privacy tensions.   There are privacy issues too in the revelation and even more so in the visualization of hidden data, and there is a flip side to privacy concerns: the great and motivating desire many people have for publicity and attention.  How can we provide people with better awareness of what is public and what is private?   How does keeping in touch with thousands of people affect traditional ties and relationships?  What happens to face to face interaction as social media move from the desktop to ubiquitous platforms?   Social technologies, sometimes through seemingly small design decisions, can have a tremendous impact on how we live.
A world full of people

This book is about designing sociable media.  It is not about designing better work tracking software or efficient data-sharing techniques.  It is not about designing tools for social scientists to analyze behaviors with.  It is about exploring the new forms of human interaction that computers and communication technologies make possible.   
The urban sociologies William Whyte spent years observing how people walk, sit, work and live in the city.  His fundamental observation was “What attracts people most, in sum, is other people” and he went on to say: “If I labor the point, it is because many urban spaces are being designed as though the opposite were true.” (Whyte 1988)  We undervalue how much we like and need to be around other people, simply observing them, and continuously working at making sense of the changing social world around us.    

We are connected online to millions of others.  The goal of this book is to help us make sense of these connections and bring greater depth and liveliness to this vast virtual city.   Its premise is that designs for mediated social interaction should help us understand the people around us and should allow us, within certain bounds, to shape the presentation we give of ourselves to others.  

The boundaries of this self-presentation depend on the situation.   There can be great freedom in games and role-playing spaces, while in other situations we want to maintain a level of honesty, ensuring that the impression and information we get from each other is reliable.  

The designer of an online space creates not only the surrounding in which people interact, but also influences how they see each other and how much they know about each other.  Understanding identity is integral to the design. 

Identity is not a monolithic thing: there is not a singular, unchanging self that is you, but neither is it a constantly shape-shifting shroud. We have inner qualities – our beliefs, personality, knowledge, and experience – that make up who we are. We also have a position in society which shifts over time and by what we mean by society, ranging from the large scale community of an entire culture, to the evolving relationship among two or three people.  
We try to make a desired impression on others.  We may wish to appear tough, kind, cool, or loving.  Sometimes the impression we wish to give to others is a great match with our inner self and social role, and sometimes it is quite divergent.  Whether this divergence is deception, ambition, role playing or self-expression is not always clear.  An anatomical male who presents himself as a woman online may be doing so to make fun of people (a troll in a dating site), because he wishes to understand better the experience of being a woman, or because he feels that he is actually more female than male and it is his body that is at odds with reality.   And this is speaking only of gender, which is relatively well-defined.  Most other qualities that make up identity are less tangible. 

Designs can make it easier for people to invent what they claim about themselves or they can make it more likely that one will see, over time, sufficient detail about another to form a well-grounded sense of them.   Today’s interfaces tend towards the former: there are many sites where identity is fluid and little is known about the others in the space.  The emphasis in this book will thus be on the latter, on creating mediated spaces in which there are richly detailed representations of people and their interactions.  
People invent new social technologies for a variety of reasons.  Their intention may be to improve society, to make a profit, or some combination of both.  This book will focus on the social goals: creating mediated spaces for people to meet, play, work and argue; designing tools to help people express themselves and make sense of others in the mediated world; and understanding the social impact of different design decisions.  The fundamental goal is to benefit the individual and the community. 
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Interfaces make meaning
The design of an interface conveys meaning.  Its colors evoke a certain mood.  Its graphs present data yet also make a statement about the data.  Interacting with it may give the impression of something sentient, or subtly humorous.  A different design would give a different meaning. 

Understanding how interfaces convey  meaning is essential in creating social systems:  the feel of the interface affects how the users perceive each other and conveys cues about how to act in that space. It is essential in creating social visualizations:  shapes, lines and colors convey impressions of mood and feelings.  

We are often unaware of these effects, responding to them subconsciously.  Designers too, are sometimes oblivious to the messages their design choices carry - from graphical elements to the fundament metaphors that shape the interface.  The goal of this chapter is to clarify some of the ways that design makes meaning.  

One way that interfaces shape meaning is through the metaphors they use.  The world of data is inherently and incomprehensibly abstract.  We give it shape through metaphor. When we plot data showing positive values depicted higher, we are building on the metaphor of growth.  Such metaphors are subtle, almost unnoticeable – but they are also pervasive, occurring in all our thinking about non-physical concepts.  Other metaphors are deliberate and obvious, such as the trash-can on the computer desktop into which we place unwanted files.   Metaphors, whether subtle or conspicuous, shape how we think; in the case of interface design, they control what we can do.  

Another way interfaces shape meaning is through their sensory elements, including color and motion.  We humans are physical beings, interacting with the outside world through our senses. In the physical world, this is a rich experience – many hues and shades, objects in motion, and responsive, animate beings surround us.  The world on today’s computer screen is comparatively lifeless.  And when it is bright and lively, it is often annoying: to have blinking, flashing ads and quizzes grabbing at your attention feels as rude as having something grabbed out of your hand.  A more sensory interface need not be garish, but should instead contribute to our ability to communicate. 

Interfaces also shape meaning through their responses.   The ability to respond, to take in input and react, distinguishes computational from traditional media.  This responsiveness adds a new dimension of expressivity:  does it react quickly? Weakly?  Does it seem to be drawn towards activity or shrink away from it?  We can design interactive interfaces that are simple and straightforward, that allow us to manipulate data much as we would move an object from one side of a desk to another.  We can also design radical ones that take advantage of our innate assumptions about certain responses:  in our everyday lives, things that interact are sentient; we ascribe volition to novel reactions.    

There are many other ways that interfaces convey meaning: fonts, layout, sound, etc.  Even the topics we cover here are only introduced; whole books can be (and are) devoted to each one
.  The goal here is not to provide in-depth analysis of how to use these elements in design, but to raise the reader’s awareness of these issues.  

Metaphor

“But he that dares not grasp the thorn 
Should never crave the rose”. – Anne Bronte
The world of information is inherently abstract, and we use metaphors drawn from our everyday physical experience to help bring sense and structure to it.   Metaphors ground our thinking, allowing us to understand novel and abstract concepts in terms of the familiar. 

What makes metaphor so powerful – and so easy to misuse – is that it is not just a matter of putting one thing in term of another.  Metaphors take the knowledge and beliefs we have about one thing and let us apply them to make sense of a new and unfamiliar thing.  When a metaphor works well, this framing is enlightening. Comparing a lover to a rose evokes beauty, bright colors and a sweet scent, yet also impermanence and hidden prickly thorns.  This is a complex image, and when it is appropriate, the rose metaphor is a powerful shorthand way of communicating this intricate set of properties.  Yet if some of the properties are not relevant – if you don’t want to bring up the issue of thorns, for instance – that particular metaphor may not be right.  No metaphor is perfect.  The art of applying them comes from understanding which are good enough, when does the power of the image overcome the inconsistencies – or even when are the inconsistencies ironic and desirable.   

Verbal metaphors help make our language more colorful and expressive. They influence how we think about something, but they do not change the thing itself.

Interface metaphors play a more fundamental role.  The metaphor that is chosen for an interface shapes how the interface can be used.  When we put computer “files” into “folders”, these metaphoric constructs not only help us think about the way information is organized in our machine, they also constrain what we can do with it.  

Interface metaphors also influence the feel of the experience, the emotional and aesthetic response we have to our interactions with and via the machine.  The desktop metaphor evokes office work:  secretaries, bosses, quarterly plans and cubicles.  It was developed in the late 1970’s and early 1980’s, when office work was the primary use foreseen for personal computers
 ; it is an image that is appropriate for that function.    It is less appropriate when we use the computer as an entertainment center or as the locus of our social life
. 

When the computer is a social medium, its primary purpose is not organizing documents. Instead, people use it to keep up with a wide range of people, to see what others are doing, to participate in discussions, to present a particular profile (or profiles) of themselves to close friends and distant strangers.  It is a machine for playing games, for making friends, for reading news and watching movies amidst a virtual crowd of other viewers.     

Making an intuitively usable interface to this world is a big challenge.  It needs to make the information accessible and navigable, to provide a clear sense of what is public arena or private space, and to enable various channels of communication.   It needs to capture the feeling of being in a social space, rather than a filing cabinet.   Helping designers find  the right metaphors to shape social media is one of the goals of this book. 

Metaphors provide the foundation for abstract thinking

Our understanding of everything in the world comes from our physical experiences.  In Metaphors We Live By, George Lakoff and Mark  Johnson argued that our more abstract thoughts are built metaphorically upon more concrete foundations  (for example, this sentence uses the metaphor of thought as construction).  These cognitive metaphors allow us to use what we know about an easily understood domain in order to comprehend a more abstract one (Lakoff and Johnson 1980). 

For example, we sometimes think about money by using the “money as liquid” metaphor: his assets were frozen, they have good cash flow, it’s like pouring money down the drain, a lot of old pennies are in circulation, their cash source dried up.  Like water, money moves, it flows according to certain rules, we like it to be plentiful.   Metaphors can build on each other, and we think of one abstract thing in terms of another.  We can speak of time by using terms usually associated with money: I like spending time with you, we are wasting time, this will save time.

The choice of metaphor shapes how we think about abstract things.  We can speak about arguments in terms of war (I lost that argument, he shot down all her points, you caught me off-guard in that discussion).   When we think about arguments in these terms, then the goal is to win, to crush the opponent.  Yet other metaphors for argument exist, we can think of argument as building or weaving (his argument rests on a weak foundation, she wove all the strands of the discussion together).  With these metaphors, the goal is to construct a solid and compelling position; they encompass working cooperatively together.   

Often, we are not aware of the metaphors we use to make sense of the world – they simply seem like the way things naturally are.  For a person who thinks of argument as war, it is silly to talk of building consensus with the other, and to them this appears to be an inherent feature of arguments, not an effect of their own conceptual framework.   Information is not a solid object, but we often talk about it as if it is : “I can grasp that idea”, “give me all the info about her”, “throw away that idea” .  In the legal world, the concept of intellectual property formalizes the metaphor of information as object.  Yet stories “go viral” or  “spread like wildfire”; these metaphors of spreading information  vividly illustrate the difficulty in enforcing laws based on the object metaphor. 

Metaphors help us grasp abstract ideas, but they also constrain how we think about them.  By becoming more aware of the metaphors we use, we can better understand the assumptions we make about a topic or situation and we can chose to try other conceptual frameworks, to see what insights may come from a fresh perspective.  

Computer interfaces are metaphors

Choosing metaphors is a big part of designing online experiences.  Information is inherently abstract; we need to put it into a more concrete form to comprehend it. Interfaces use metaphoric structures to shape and define the way we think about data, interactions, and computation; without them, we would have much difficulty understanding these concepts.  

Metaphors permeate our computer interactions.  We put our email (a postal metaphor) into folders (a physical document metaphor) and we read stories on web pages (physical documents again, now mixed with a spidery biological metaphor).     

Much of what you see on a typical computer screen is visual metaphor.  There aren’t really “buttons” or “scroll-bars” embedded there, but visual cues that remind you of these objects, and an interface that reacts consistently with that metaphor.  A physical button is a familiar object. You know that when you press a button on a machine, something happens; you also know that it doesn’t matter where on the button you put your finger, or for how long you hold it down. The screen button behaves in a similar way. 

Because the screen button is a virtual object, the designers could have made it so as to have all kinds of behaviors – they could program it to respond differently when clicked in different spots, or to cause something to increase the longer it is held.  Indeed, almost anything is possible: an on-screen button can be fashioned so that it disappears when you press it or grows or seems to explode.  In general, however, screen buttons are made to act as much as possible like ordinary physical buttons.  This makes them legible – we don’t have to think very hard about how we expect them to behave and they do what we expect.  One can, of course, make exploding or disappearing or otherwise bizarrely-acting screen-buttons for dramatic effect; viewers’ perceive  these to be strange because they have  pre-existing expectations of normal behavior that are here subverted.  Cognitive metaphors can be (mis)used poetically.

Metaphors help us make sense of abstractions, but they can also limit what we do with them. Email provides a good example.   Organizing the formless stream of emails into folders makes us better able to organize them, but it also imposes the limits of physical folders on the more versatile electronic form.  While a physical letter can only be in one folder at a time, it is technically possible for electronic messages to be in more than one virtual folder at a time.  However, since such multiplexed existence is inconsistent with the folder metaphor, most programs make email conform to paper’s limits in order to maintain consistency.  This makes email function less well.  If you have a folder for email from friends and one that is for financial information, where does a note from a friend with useful investment information belong? People spend a lot of time trying to decide in which single folder to file a piece of email 


(Mackay 1988; Venolia et al. 2001; Whittaker and Sidner 1996) ADDIN EN.CITE .    Retrieval is even more difficult, as one must search through multiple plausible folders to find the one that you choose some time ago
.

Allowing a single email to be simultaneously filed within multiple folders is programmatically possible, but doing so within the existing folder metaphor would be confusing.  The users would not know whether there was a single email that was somehow visible in many places at once or if there were multiple copies of the email.   They would then be unable to predict such behaviors as whether deleting the email in one folder would delete all of them (as would happen if it was a single email) or if the other copies would remain (as would happen if there were multiple copies).   This confusion arises from breaking the folder-as-container metaphor. 

Instead, we need to take a fresh look at what metaphor is best suited to the problem.  Rethinking the purpose of the folder makes it clear that what we really want is something else entirely – something more like a label, many of which can apply to a single piece of email, rather than a container, only one of which can hold that mail.  With this interface metaphor, users would no longer need to decide if a note with stock tips from a colleague who is also a friend goes under “work”, “friends” or “finance”:  they could label it with all the relevant tags and would intuitively understand that it was a single item with multiple labels
.    

The art of interface design is about understanding not only how to apply metaphors, but also knowing how to stretch them so they are more useful, without breaking them.  For instance, we can give electronic labels capabilities beyond those of ordinary physical ones, such as instantly searching for every message featuring a combination of one or more labels; while this cannot be done instantaneously in real life, it is not outside our established model of what it is possible to do with labels– it bends the metaphor but does not break it. 

Interface designers have used many detailed and concrete analogies to give the abstract world of information an understandable shape.  Thus, we visit websites and chat-rooms and use navigation bars to move through documents.  These metaphors shape our expectations about how the interface will act.  

In the early days of “chat-rooms” there were many novice users coming online.  The “room” metaphor was a useful way to help people understand, with little visual assistance, that there were multiple separate conversation threads available, that one could participate in one at a time, and that only those choosing a particular one would be privy to it. 

The downside of the metaphor is that behaviors that are not typical of physical rooms, such as archiving, break the metaphor.  In a physical building with different rooms, walls block sound.  Thus, calling a conversation interface a “chat-room” leads people to expect that others in that shared space can hear the discussions in it, but those outside cannot.   This is fine so long as the virtual experience stays close to the physical model.  Yet, for example, keeping an openly available archive of the conversation violates the privacy expectations set up by the room metaphor.   The problem is not the existence of the archive itself, which may serve a useful purpose, but  the mismatch between the permanence and openness of the discussion space with the expectation of privacy established by the “room” metaphor.  

Interface metaphors based on detailed, concrete objects such as files and rooms give users an easy to grasp notion of how to navigate what is in actuality an abstract information space.  However, they limit the versatility of online design: many useful actions and behaviors that the underlying system could do must be omitted because the are incompatible with the metaphor.  

Since metaphors limit as well as empower, it behooves the designer to choose them carefully.  The challenge is to design interfaces that go beyond copying the everyday physical world, yet remain intuitively comprehensible.

The more abstract the grounding, the more versatile the metaphor.   Instead of using a room, which is a concrete structure with many well-defined properties, one might instead depict conversations occurring in different generic “containers”, which could have different properties – e.g. one could be anonymous, another could have archives, another be publicly broadcast.   Visual cues, such as text, transparency and murkiness, color and borders could help users understand the properties of the different containers (Harry and Donath 2008).  We are still using metaphors here, but they are more abstract.  In general, using metaphors that are as abstract and general as possible, while still conveying the necessary meaning, provides the greatest flexibility to make interfaces that go beyond being there. 

Spatial metaphors and models

Metaphors such as the computer folder are deliberate and obvious, but many everyday metaphors are more subtle.   Spatial metaphors – thinking about abstract concepts in terms of spatial relations – are among the most fundamental and ubiquitous.  We conceive of time using spatial metaphors: the holidays are approaching, I’m glad that week is behind us.  We structure our own activities spatially: I’m going to go ahead with that plan, I’m falling behind on my work.  

They are fundamental because we are physical creatures, living in space. Our primary and immediate experience of the world is spatial.   We experience directly things such as up and down, near and far, in and out, in front and behind. From such physical experiences we create spatial metaphors and other experiential concepts, which become additional building blocks for creating more complex concepts (Harnad 1990; Lakoff and Johnson 1980)
 Spatial metaphors are inescapable – they ground our thinking about abstract concepts (indeed, thinking of our thinking being “grounded” is itself a spatial metaphor). 

When we make a stock market graph, we put the bigger numbers up and the smaller ones down.  This could be a direct representation of how things accumulate in piles: the more there is, the higher the pile.  But there are deeper meanings to height.  Emotionally, happy is up (upbeat, rising spirits), while down is sad (low energy, depressed).  When we feel happy, we stand taller; when we’re sad, we slouch and look at the ground.  Our metaphoric interpretation of “up” also embodies ethics.  Lakoff and Johnson note that we think of virtue as up, as in “an upstanding citizen’ vs. being down and out.  People are quicker to comprehend words representing power relations (e.g. professor/student) when the powerful one is shown on top (Schubert 2005). These metaphoric associations shade how we interpret of data represented with the up/down metaphor.  

This is fine when up is good, strong or powerful – but what about when more is bad?  If I am making a graph about the number of species that have become extinct, do I want a rising line with positive connotations to represent the data?  Or do I want to rethink how I draw the graph to ensure that intuition it provides matches the meaning of the data?   

How we picture the world shapes our beliefs about it.  For example, spatial orientation on maps affects people’s understanding of distance.   Going uphill is harder than going downhill.  Maps depict north as “up”.  Studies show that people perceive traveling north (which is “up” on a map, but not physically)  to be harder than going south, even for short distances (Nelson and Simmons 2009).   If metaphoric constructs can reshape our perception of the solid physical world around us, imagine how strongly they can influence our understanding of the abstract and inherently formless virtual world. 

Spatial metaphors are so basic and common as to often be nearly invisible.  Yet, like the poetic metaphor of the rose with its sweet scent and its thorns, spatial metaphors can encompass a complex mix of meanings.   Designers need to be cognizant of these multiple meanings in order to create coherent and intuitive interfaces. 

Let’s look at the seemingly simple task of making a circle on the screen larger.  The circle could become larger because the circle itself is growing (scaling), because the circle and viewer are moving closer to each other (translation), or because the viewer’s eye (acting like a camera’s lens) is changing its focal length (zooming).    While the result of each of these transformations is a larger circle, they change the scene in different ways.

If the object itself scales, then it will take up more space, while other things around it stay their original size.  A pen that had originally been too thick to write inside the circle would then be proportionately smaller, and able to do so.  If the viewer had moved closer to the object, he might be able to see more detail on the circle than had been previously visible.  His relationship to all other objects would also be different: some objects that had been in front of him might now be behind him, out of sight.   Scaling and translation involved changes to the things in the scene.  Zooming, however, is a change in perception only – things just appear larger to the viewer, and ones that had been in the periphery of his vision would now be out of sight.
  

How is making circles grow and shrink part of designing sociable media?    Later in this book, we will encounter problems such as how to explore the dense interconnections of social networks or interact with the vast archives of a large-scale, long-term conversation.   To do so, we may want some parts of the interface to expand and reveal more information while other parts are still visible, but less detailed.  The designer needs to aware of the different ways of doing this, e.g. have  some sections actual growing vs. having them come  closer while others recede, and chose the model that will best fit the overall experience. We might want to represent some participants in a forum as being larger than others, because they have been active longer or more prolifically, or because the user is engaged in a direct discussion with them.  Here one might decide that when size represents the subject’s actions, scaling is appropriate, and when it indicates a relationship between participants, translation is.  

Ben Bederson and Jim Hollan used the term “information physics” to describe interfaces that were consistent and believable, yet did not rely on high-level metaphors such as desktops and files (Bederson and Hollan 1994).  This “physics” is still metaphorical, but it is much more abstract and ultimately flexible.  Growing, shrinking, coming together, pushing apart: when an interface implements these behaviors consistently, the underlying model will seem invisible to the user – it will simply seem to work and made sense. 

Time and history

In our everyday, unmediated existence, we live in the present.  Our words and the activity around us are ephemeral, disappearing into the past as soon as they occur.  

Media accumulate time: books record narratives that can span centuries; photographs freeze a singular instant.  

In the online world, there is no body.  Instead, we have history, in the form of vast archives of conversations, web browsing records, accumulated years of status updates. A key problem – and one that we will return to throughout this book – is how to represent history: how to show time as space.  We seldom want to look at history at the rate that it occurred.  Instead, we want to compress time, to see at a glance patterns that unfolded over days, months or years.

We cannot think of time without using metaphors (Lakoff and Johnson 1999).  Mostly, we think of it as motion in space.   We think of time being linear: the past stretches out behind us, the future is before us, and we are at an every-changing present.  We think of time having extending in space, e.g.  the meeting took a long time; we think of it having boundaries, e.g.  he did it in the allotted time.  

We may view ourselves as moving along this time-line (we’ve passed the deadline)  or we may perceive ourselves as static and the timeline shifting (the weekend flew by).  This makes phrases such as “let’s move the meeting forward a week” ambiguous.  If I think of myself moving through time, moving a meeting ahead pushes it further into the future; if I think of time coming towards me, moving a it ahead brings it closer, i.e. less far into the future  (Boroditsky, Ramscar, and Frank 2001).  

In English, the future is ahead and the past behind (the storm is finally behind us, your whole future lies ahead of you)  but other languages, noting that the past is known and is something that has been seen, put it in front of your eyes,  while the unknown future is behind your head, where you cannot see  (Lakoff and Johnson 1999).
There are visualizations of time in nature. Tree rings depict local conditions over the centuries
.  The accumulation of layers in the geological record shows the passage of millennia.  These are natural metaphors and when the data fits, they can inspire intuitive and beautiful interfaces
.  The paths worn in a grassy field visualize the routes connecting points of interest; similarly, one could design an interface showing the relationships among a large set of objects by similarly drawing lines between two objects as people connect them, increasing in intensity with additional connections.   One of our most familiar representations of time, the (analog) clock, comes from the pattern a stick’s shadow makes as the sun makes its daily trip across the sky.  

Pictures stop time.  From the time that the first primitive people drew oxen on the wall of the cave, we have been taming time by recording the events of a moment.   Once something is made static, we can contemplate and analyze it at leisure. 

A still image can encompass activity that took place over a long period of time.  Ancient reliefs told tales of complex battles in a single panel (picture here http://www.gutenberg.org/files/17328/17328-h/images/206b.jpg); contemporary graphs that show stock market prices, birthrates, rainfall etc. also capture long-term events in a single image.  A still image may capture a single moment; this is one of the elements that divides Renaissance art, with its scientific bent, attempting to reproduce the experience of seeing, from the preceding Medieval Art, where images brought  together conceptually related people and things from  disparate places and times.  Stroboscopic photography makes it possible for us to see events too fleeting for our eyes to perceive, reminding us that what we do see most of the time is a mental construct, a canonical view of a world in constant motion. 

How we discuss time and coordinate with others has a profound effect on social organization and indeed on the development of industry, travel, and world wide communication.

Today we take for granted the ability to coordinate specific times with other people, even if they are far away.  We can schedule a conference call for a specific time on a particular date, and all the participants will share an understanding of exactly when the call is to take place.  Yet such temporal coordination is a recent phenomenon.  As late as  the mid nineteenth century, even the most industrialized cities still ran on local solar time (mechanical clocks were set by the sun’s meridien), and time varied significantly from one neighboring town to another
.    It is only since the 1880s that times zones were instituted in the United States, with all of each zone sharing the same time.   

When interactions are with neighbors, local events – a church bell, the rising of the moon over a landmark -can coordinate action.  As interactions become more spread out, people needed to coordinate time in a more global way; thus, the railroad as impetus for standardized time.  Today, time coordination is again challenging, as communication technologies mean that large numbers of globally dispersed are simultaneously interacting.  

Time unfolds in a series of rhythms: there are days and nights, the seasons, the year. Most days we sleep, eat breakfast, make use of some kind of transportation, go in and out of a door. Time is marked by events and anomalies.  You get older, the mountains get older, the bread on the counter gets older. A tree grows, a species evolves. Depicting time and the accumulation of history requires distinguishing among repeated cycles, progressions, accumulations, and discrete events and highlighting those that trigger a change in the normal cycles and progressions.  
Sensory design

We are sensory creatures, living in a world with colors, movement, sounds, tastes, and smells.   In our face to face social world, we are very aware of how other people look, the sound of their voices, and the smell of their perfume.  We enjoy sensory experiences with other people – we go out to dinner or for a walk on the beach.  We may participate in rallies with colorful posters and anthemic music, cheer with the crowd at a baseball game, or talk quietly with a friend, listening not only to their words, but to the tone of their voice.  When we are with others both the people and the surroundings engage our senses and shape the meaning of our experience. 

Online, many social interfaces have the warmth and sensuality of a financial report.  They may have some decorative elements, but used simply as background graphics, not incorporated into the interaction space.  Design esthetics should be a fundamental part of conveying meaning, for style and appearance shape our impressions of settings and the people in them.  

Color

“Yellow, if steadily gazed at in any geometrical form, has a disturbing influence and reveals in the color an insistent, aggressive character…. Blue is the typical heavenly color. The ultimate feeling it creates is rest. When it sinks almost to black, it echoes a grief that is hardly human” (Kandinsky 2009 (1911))
Color is everywhere we look.  Ordinary in its ubiquity, it has also puzzled and fascinated philosophers, scientists and artists throughout history.   What is the relationship of one color to another?  How can we systematically understand how two colors combine to produce a third?  Why do they appear different in different lights – and do they appear different to different people?  (Land 1977; Sloane 1989) 

Colors have had symbolic significance since prehistoric times, with the use of red ochre in Middle Paleolithic burials being perhaps the earliest (Hovers et al. 2003).  In American culture today, red can stand for attention and danger (stop signs, alarms and fire trucks), for sexuality (red lipstick, “red hot mama”), and for allegiance to particular teams (Republicans, Boston Red Sox).  We associate blue with calmness, the cold, and Democrats. 

Colors derive these meanings from the biology of the human visual system, from our experience of nature, and from cultural use.  The meanings that derive from our biology are universal, while those that come from cultural use vary greatly from place to place and time to time.  

Our perception of color is a function of both the spectral quality of light – the color that is “out there”, its wavelength measurable by a spectrometer - and of the response of our visual system to these different wavelengths.  

Our eyes contain two types of receptors.  The rods, which dominate our peripheral vision, are far more numerous and highly sensitive to light, but do not see color.  They allow us to see motion and in low light.  The cones provide our color vision, and are primarily in the center of the retina (fovea).  They provide sharp, clear, color vision, but only with sufficient light.  There are three types of cones, each sensitive to different wavelengths.  The most numerous ones (nearly 2/3s)   are sensitive to  the green/yellow/red part of the spectrum (~580nm);  another 1/3 are responsive to the green part of the spectrum (~520 nm) and the remainder respond to the violet-blue spectrum (~420nm)  The receptors to red, yellow and green are in the fovea, our central vision, while the few blue receiving cones are more peripheral
 (Mollon 1990).   We notice reds and yellows much more than blue because our visual anatomy causes us to see them more vividly.

Although any account of why our vision evolved as it did is necessarily speculative, many scientists believe that primate color vision evolved at least in part because it was helpful in foraging for brightly colored fruit and/or fresh young leaves.  Once primate vision evolved to perceive these colors, color-based signals could then evolve, such as the red tinge that is a sexual signal in baboons and chimpanzees. These  biologically established correlations would subsequently be the basis for the human cultural evolution of symbolic color meaning, such as the  use of red lipstick and blush (Surridge, Osorio, and Mundy 2003). 
 

The biology of our vision and our natural surroundings intertwine in their shaping of our reactions to colors.  This helps us understand why a red mark is so attention grabbing, while a blue one is not. Red stands out: our visual system is highly attuned to it.  The associations we have with red are intense and varied.  It is the color of many fruits and berries (which may be the genesis of our evolved ability to see it so well) and thus associated with celebration and plenty -- but also, in a culture that is suspicious of bodily pleasure, with temptation. Red is the color of blood, associating it with danger.   Red cosmetics and body paint, symbolizing sexual availability and power, decorate the faces and hands of people in cultures ranging from hunter-gatherers to contemporary jet-setters.   Blue, on the other hand, is the color of the sky and ocean.  We see them, but need not be paying the same attention to these distant backgrounds to our activities.  Blue is a calming color -- but on the face or body it evokes cold and illness. Yellowing of pages (gitta).  

Cultures define colors differently, but they share common basic divisions.  The distinction between light/warm colors and dark/cool ones is basic: a society with only two color words will refer to this division, ones with three will separate out a color space centered on red (Kay and McDaniel 1978).  

While biological and environmentally-based color associations are universal, there are significant differences between cultures in the meaning they ascribe to different hues and shades.  White symbolizes purity in American and many European cultures, but is associated with death in Eastern ones.  We can see natural roots for both: a light object shows stains easily, so one that is all white must be pure and clean; our hair turns white in old age and white snow blankets the world in winter, the season of death and hunger.   The symbolic interpretation of a color depends on its metaphoric context.  Yellow hair turns white as it ages (white as symbol of death) , but white paper yellows as it ages

Colors interact with each other.  The way we see a color changes as the colors around it change
.   While we cannot distinguish between two very similar colors when viewed separately, when they are adjacent to each other not only do we see the difference between them, but we perceive a line drawn between them 
.  The interaction among colors also changes their emotional impact.  A purple can seem neutral against a gray background, but harsh and glaring in a field of yellow and red
.  Every color that is added to a composition changes its overall feel. 

The colors in the visible spectrum proceed linearly, starting with violet around 380 nanometers and progressing up thru red about 730 nm.  Yet, while this progression of hues is mathematically linearly, it is not so perceptually.  We see the hues as different categories, not a procession, with red, blue, yellow and green as the major foci.  A common error in visualization design is to use hues to represent a sequence, a mapping that makes sense mathematically (both in the spectrum and in how colors are represented in HSV
  space), but not perceptually.  Hues, starting with the 4 basic ones and then branching out to orange, purple, and cyan, are good for indicating different categories.  For showing a range of quantities, a sequence of different values (light to dark) is good or a progression along the saturation/brightness scale, such as from black or white to a solid hue.

In designing an interface, legibility is often the primary concern, especially with text and charts. Black text on a light background is legible, bright orange text on a bright blue background is not.   For greatest clarity and readability, colors should be muted and information presented in a dark color against a light background.  Bright colors can highlight key points, but are not good for long blocks of text. In general, high luminance (brightness) contrast between text and background makes things more legible, and low color saturation is good for long blocks of text. 


(Hall and Hanna 2004; Jacobson and Bender 1996; MacDonald 1999; Tufte 1990) ADDIN EN.CITE .   

Legibility is not always the primary concern.  Sociable media design is as much about creating the feel of a place as it is about conveying information.  Ensuring that a design is legible is necessary, but it creating the right environment is also essential.  Sometimes this means minimizing the use of color to remain neutral.  And, A site may choose to be less legible but more edgy if that is part of the message it is conveying. You may choose to deliberately break the rules of legibility - but do so for a reason.  

Motion

Artists have been using color since the days of cave painting.  The ability to easily use motion as a design element is much more recent
.   Motion is both over-used and under-utilized in interface design.  The attention-grabbing flashes of animated advertisements make many sites clamorously distracting.  Yet at the same time, few make use of the subtle movements that can add life to a space.  

“Motion is the strongest visual appeal to attention…. It is understandable that a strong and automatic response to motion should have developed in animal and man.  Motion implies a change in the conditions of the environment and change may require reaction.  It may mean the approach of danger, the appearance of a friend or of desirable prey.”  (Arnheim 1974)
Something moving quickly in our field of vision demands attention (as discussed in the previous section (color), motion sensing rods dominate our peripheral vision). Motion in the interface can grab attention– alerting you to some event that you must attend to immediately. This is helpful in some cases:  a message you have been waiting for, a caller who you had hoped o hear from, an emergency weather bulletin, a notice that you need to leave now for an important meeting, a flight update.  Yet many, especially advertisers, have overused attention-getting motion, turning web pages into garish, pulsating displays.    When you are attempting to concentrate, a constant stream of popping alerts is quite unhelpfully distracting.  

Motion can also be more subtle.  Animation on the desktop can make the “objects” seem more realistic.  For example, clicking on a button at the bottom of the screen opens a file – which when minimized pops the button up.  As this occurs, a very quick animation shows the “file” expanding or contracting.  We do not notice this animation because it is fast almost to the point of being subliminal.  Both the button and the file are metaphorical, and in our everyday experience, files do not magically shrink into buttons.  The animation helps us connect the button at the bottom of the screen to the expanded file
. 

Motion in the interface can create the impression of vitality: living things are never completely still. Even when sleeping, the gentle rhythm of breathing is a visible sign of life.   For interfaces that represent people and presence, we can incorporate subtle movements that invoke a living metabolism.  Such motions can depict a living, changing online social world - not the sudden motions of today’s pop-up notifications, but a constant, smooth growing and shrinking, a slow change of color and brightness, dynamics that indicate a living changing world, without demanding an instant response.  

For example, I may have many sources of frequently updated information – my email accounts, some news organizations, a few online discussions, etc.  Without a visual representation, I have no visceral sense of this lively activity when I look at my computer; yet notifications that demand attention create a clamorously distracting interface.   What I would like is a more ambient
 design, one that provides awareness of change without inciting reaction.  

Here we want neither the clamor of the commercial ads and pop-ups, nor the sterile stillness of typical desktop interfaces. We find repetitive motions peaceful, such as ocean waves, a fire flickering in a fireplace, or rivers of traffic seen from many stories above.   

Most of the motion that we see in media is narrative motion – it tells a story or depicts a scene.  It may be realistic or abstract; it may even animate some statistics.  It is tells of a progression through time.   But there are other types of motion.  Leaves rustling on a tree or waves lapping at the shore do occur in time, but what we see as most salient is not the progression of a story, but the rhythm of repetition.  We can convey information in a way that maintains awareness without demanding attention by using deviations in the frequency, rhythm and duration of  such non-narrative motion (Lam and Donath 2005).  

Many patterns can be the basis for such animation – the key being that they are slow but rhythmic.  A pattern can pulse slowly from dark to light, or waves can smoothly ripple across it.  The fundamental rhythm can be set to reflect, for instance, the typical number of messages and updates one receives over a certain period, and current variations from the typical pattern can be represented as changes in that rhythm.  Multiple rhythms can concurrently show patterns at different timescales, e.g. what is typical for a day and what is typical for an hour.

Aesthetics

When representing social information, the look and feel of the interface - the subtextual messages conveyed by its visual style - can be as influential as the actual data.  In designing visualizations, legibility, accuracy and aesthetics are all important.   Traditional scientific visualization has primarily focused on the first two, legibility and accuracy.  I will argue here that aesthetics, particularly for social visualizations, is also important.

Aesthetics is important because it affects the impression the a visualization makes about the social phenomenon it depicts; it influences the social behavior an interface promotes.   In the physical world, noteworthy buildings are more than just functional: their architecture and interior provide us with cues about the tone and purpose of the space.  We see this in restaurants, where the lighting, colors, and materials tell us whether an establishment is formal, romantic, or a great place to bring small children.  People communicate this way in their  homes, consciously or not, conveying not only an impression of who they are or aspire to be, but also their expectations for visitors.  How your guests sit, stand, and what they discuss with you  may be different when in a room with formal arranged antiques vs. brightly colored beanbag chairs.   Magazines’ layouts and fonts provide us with clues about their content and editorial policy. 

 Aesthetics also affects the visitor/viewer’s emotional response and enjoyment of the situation.  The look and feel of Apple’s products is a big part of their appeal.  People find something enjoyable about the way the i-Phone, for example, responds to the extent that they prefer using it than a phone that has better service.   A visualization that people find attractive (and calm soothing images attract some, bright animated lights others
) is one with which they will spend time.  When something seems dull or irritating, it is not easy, even if you are quite motivated, to look at it for very long.  A dry graph may be accurate, but if the viewers eyes glaze over, the information will not be conveyed.  Yet when something is appealing you can look at it for quite a while.   You can take you time and think about the patterns you see, you can watch it long enough to formulate impressions, to wonder about certain anomalies or correlations.  Thus, the attractiveness, the aesthetics, of the visualization is important in motivating people to spend time with the material, to contemplate it, and to think deeply about it. 

In 2008, the New York Times published a strikingly graph
 of box office receipts (Cox and Byron 2008).  It showed revenues from 7500 movies and highlighted the relationship between Oscar nomations and box office success, a topic that normally would interest a few people, but would be unlikely to generate deep debate and analysis.  However, the intriguing graphical from of the data inspired hundreds of people to look closely at the it, and to debate it on numerous forums (Byron and Wattenberg 2008).  

There is not a sharp division between what is legibility and what is aesthetics, between what is form and what is function.  A casual, curvy, inviting chair that, upon sitting on it, reveals itself to be uncomfortable, has a (lack of) functionality that belies its initial appeal. An attractive visualization whose meaning is hard to decipher will eventually prove more frustrating than fascinating.   

The influential graphic designer and writer Edward Tufte strongly advocates a minimalist approach to visualization.  He has waged battle against what he calls “chart-junk” – embellishments and decorations that do not convey the focal statistics – and recommends a high “data-ink ratio”; his work features graphs that he has made sparely elegant by removing outlines, extra markers, and even pieces of bars from bar graphs. 

Yet, graphs with gratuitous decoration can be not only as readable as the simpler ones, but are often more memorable (Scott et al. 2010).  They may draw the viewer’s attention and keep it longer.   A graph’s style can provide cues about the objectivity and completeness of the data.  Minimalist statistical graphs convey seriousness and exactitude.  They imply that the data is solid and significant.  Decorated graphs usually convey some editorial position about the data – this too can draw viewers’ attention – they’re an argument, a stand, and not just dry statistics.  Which approach is appropriate depends upon the type of data and the goal for the depiction.  

Sometimes deliberate ambiguity is the most accurate way of rendering data.  With social data in particular, precise measurements can be mistaken for an accurate depiction.  For example, one can make social network diagrams that show the connections among a group of people, as inferred by their common interests.  Different was of rendering these connections give viewers different impressions of how solid the tie is.  Drawing a line connecting two people implies there is a palpable connection, e.g. people who know each other personally. Other ties may be weaker.  Is the connection between 2 people only that they have used many words in common in their postings or expressed interest in the same movies, books and music?  Vague connections should be drawn with the appropriate ambiguity, e.g. putting the people near each other, but not connecting them with a line.

There are many ways to visually render inexactness and ambiguity, including oscillation, blending, blurring and waviness
.  Most social categories and relationships are not black and white, in or out.  Show groups with porous boundaries with colors that blend into each other.  

For a visualization to be accurate, it should appropriately display the degree of exactness of the data it renders.  For many, this means that the ideal depiction is a rendering of ambiguity.

Interactivity
Interactivity is what sets computational media apart from others.  With interactivity, the viewer provides input and the interface responds.  It is a dialog between person and machine.  The designer creates both the structure of the interaction and the role of the machine.  

Often, the machine’s role is to be a tool, to provide a simple (or simple seeming) service.  Click on this button and a picture appears.  Click on that button and the cursor looks like a pen – and now moving it around leaves marks on an image.   Seemingly simple and straightforward, this human-computer dialog is carefully crafted to seem intuitive. (Card, Moran, and Newell 1983; Preece, Rogers, and Sharp 2002)
Interactivity adds the ability to explore vast datasets.  It can be a way of clarifying material, showing further detail or other dimensions of it.  Here, interactivity encourages the viewer to explore the data, to try different combinations and see the relations that emerge 


(Donath 1995; Keim 2001; Shneiderman 1994; Yi et al. 2007) ADDIN EN.CITE  .

When we interact with something online, we expect it to react.  How it reacts provides our impression of what it is.  When interactively exploring large datasets, the data is passive, like a sculpture or puzzle you can rearrange. The viewer’s role is to manipulate it.  The data may move – e.g.  it may have been given “physics” so that it bounces and springs in response to manipulation – but exploration does not fundamentally change the data.   Interface objects, on the other hand, such as the button that maximizes and minimizes a window, have the  power to act on other things.   Part of the design challenge is helping the user understand what these powers are.  

When we interact with something, we expect it to act back.  If it does so in the expected way, we perceive it to be working; if it does so in an unexpected way it may seem broken or, if cleverly designed, funny or thought-provoking.

Many online interactions are metaphoric constructions drawn from familiar objects.  The buttons that we mentioned earlier are one.  Most of the time, they behave as a physical button does - press or click anywhere on it and it will set some other action in motion.  We are not surprised if they change in some way to show the mode they are in: physical buttons too can do this – they may stay depressed or light up. However, we do not expect buttons to do different things depending on where on the button we press them.  Like their physical model, we expect the online button to be a solid object – but online, that solidity is a design choice rather than a physical constraint.  

The mouse-driven cursor usually moves freely across the screen, floating above the interface objects, buttons, files and the like.  Yet we can make interfaces where things push against each other, deforming their shapes or that attract and repel like magnets.   Used carefully, interactions can convey a wide range of expressions.

The illusion of sentience

When we interact with something that behaves in a very simple and predictable way, we think of it as a mechanistic object, something that we can manipulate, that may in turn cause something else to happen – e.g. the switch that turns on a light.  If it behaves in a more complex way, perhaps with unexpected responses, we start to see it as sentient.  The new car that starts up flawlessly with the turn of a key is a machine; the old one that must be coaxed with just the right amount of pedal pumping and given the right amount of rest between tries seems to have a will and personality. 

An important distinction exists between interactions that appear to be with a sentient being and those that give the impression that one is controlling a puppet.  Many experiments with interactive portraits and other artworks, intended to create a sense that one is in a dialog, instead feel as if one is controlling an object.  The cause if often an overly simple script: if I move closer it does X, if I move away it does Y, and if I speak it does Z.    The setup may be complex, and the visuals elaborate, but the actual interaction is made of a series of discrete actions with a set of predictable responses.
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 “Keychain pets” are an interesting contrast.  These seemingly simple interactive toys were first released in Japan in the mid-1990s.  The owner’s job is to keep the pet happy and healthy by feeding it, playing with it, disciplining it, cleaning up after it, etc.   If the owner assiduously attends to its needs, the pet will thrive and behave well; if ignored, the pet will sicken and die.   All these actions are carried out through an interface of a few buttons and simple screen graphics; they are metaphorical creatures, created out of hints and references real animals.  

They are interesting because the design of the interaction between owner and “pet”, through a combination of autonomous behavior, dependency, intensive interaction and on-going development, engenders deep devotion to them. (Donath 2004; Kaplan 2000) 

Autonomy: An artificial pet acts – or, more precisely, appears to act – autonomously. Its actions seem to be internally motivated, it appears to have its own goals, feelings, and desires. It does not necessarily obey the commands of a human and instead makes its own demands on the person. When machines work exactly as we expect them to and do what we request of them, we think of them as simply machines. It is when they do not work as expected that they appear to have a will of their own and we ascribe intelligence to them.

Dependence: Most artificial pets start as “infants”, which elicits nurturing and affection: we instinctively take care of the young. Throughout their lifespan, the pets are designed to require their owner’s help in order to thrive and survive. If the owner does not “feed” or “entertain” them they become ill or even die. The pet’s dependence makes the owner feel responsible for it.

Interaction: Feeding, cleaning and playing with the pet all involve interacting with it – and the pet becomes integrated into the owner’s daily routine. Having spent a considerable amount of time and energy on the pet, the owner is invested in its well-being.

Development: Artificial pets are designed to develop in response to the owner’s treatment of them. A pet that is well cared for will be healthier and more tractable. The owner is thus encouraged to take pride in their pet’s well being.

Artificial pets also demonstrate how metaphorical thinking influences our sense of ethics.  If we think of them as games, the time spent playing with them is entertainment and somewhat self-indulgent; if we think of them as animals, time spent playing with them is care-taking, an act of responsibility and altruism. It is obsessive to leave a meeting or dinner because a game requires attention, but it is reasonable to do so if a pet is in need – indeed, it heartless not to. The metaphor we use to think about them changes how we understand the interface, act toward the object, and judge the behavior of others towards similar objects.
 
Affordances and perceived affordances

The psychologist James J. Gibson coined the word “affordance” to describe the properties of the environment relative to a particular animal.  “The affordances of the environment are what it offers the animal, what it provides or furnishes, either for good or ill [emphasis his]”. (Gibson 1986 p. 127)  

For a human (and other animals) the ground, for example, affords support.  For a light-weight insect, so does the surface of a pond.  But not for heavier creatures – we sink.  For a small child, a toddler’s tiny chair affords sitting, but not for a stiff and heavy older person.   A book affords reading, but only to someone who is literate in its language.  Affordances describe our potential relationship with any external entity, from the basic elements of water and air to the social interactions we have with other people.  

The other animals afford, above all, a rich and complex set of interactions, sexual, predatory, nurturing, fighting, playing, cooperating, and communicating.  What other person afford, comprises the whole real o social significance for human beings. (Gibson 1986).

An affordance is what you could actually do with a given element of your world.  A perceived affordance is what you believe you can do with it
.  One can perceive an affordance that is not there:  I can walk across what I think is solid ground that affords support, but if actually thin ice and I fall into the wintery pond, then it did not, for me, have the actual affordance of support.  

Gibson noted that one might not always be aware of an affordance, but stressed the independence of affordances from the concerns or goals of the animal. “The observer may or may not perceive or attend to the affordance, according to his needs, but the affordance, being invariant, is always there to be perceived.” 

An affordance is different from a function because the latter implies an intended purpose.  A fallen tree and a chair both afford sitting (for people), but it is the intended function only of the chair.  Affordances are about what someone actually can do with some other thing or being; they are independent of intention.  For a thief, a tourist with a wallet in his back pocket affords pick-pocketing, but that is not the tourist’s intention.  Gibson’s point, that affordances are invariant, means that pocket affords picking for all of us with dexterous hands, though few of us are inclined to do so.  

Designers fashion cities, houses, furniture and interfaces with an intended function in mind.  Yet people often use them in ways very different from those the designers had envisioned.  We put matchbooks under a leg of a tippy table and store paint brushes in old coffee cans.   Houses are turned into schools and schools into houses. The artist David Byrne created visual poetry using the corporate presentation software Powerpoint (Byrne 2003).  Homemaking magazines offer tips to thrifty readers about using rain-gutters to keep computer cables in order and turning egg-cartons into jewelry boxes.  In West Africa, plastic fibre rice sacks are unwoven and then re-braided into strong new ropes(Steen, Komissar, and Birkeland). Such repurposing is about discovering the affordances of the item beyond it’s stated uses. 

Some designers work very hard to maintain control of their creations, making them specialized and difficult to convert to other uses.
  Others create flexible systems.   For social communication, more flexible, adaptable technologies are generally the most successful.  An interface that enforces a strict protocol of behavior is not only more limited in its uses than a general purpose one, it also provides few opportunities for a group to develop their own communication mores. (Sproull and Kiesler 1991).

Most environments contain innumerable affordances, potential relations a being in that space could have with the other things in it.  One becomes aware of them only when one has some need, simple or complex as it may be.  We become aware of this process when faced with a novel goal.  If there is a sudden leak, for instance, we may look around for things that afford catching water. 

Stories of unexpected affordances fascinate people.  A recent news article about a woman who fended off a ferocious black bear by throwing a zucchini at it made headlines around the world.  With that story in mind I see my coffee cup - which I usually think of as simply a container for hot beverages - and all the other small yet heavy objects in reach as potential projectiles, a stash of desktop weapons.

Lost affordances also capture our attention. The nightmarish edge of surrealism is a place where objects appear nearly normal, but some distortion has eradicated their common and expected function – the fur-lined coffee cup, the chair with the tilted seat.

A legible object is one whose affordances are clearly perceivable.  Some basic ones are instinctive – air affords breathing, unless you are a fish – but most of our understanding of what we can do with the world around us comes from learning.  Babies crawl, taste and touch their way into understanding that flat surfaces afford support and that blocks afford stacking while balls do not.  

Much of our social communication is about providing cues to each other about our “social affordances”.  We do this with words:  “Call me any time, I’d really like to help you”,  “I’d love to, but I’m terribly busy”.  And we do it with gestures, with how long we hold eye contact, how close we stand to another.  

In designing social media, a key issue in legibility is how others will see one’s actions.  Communicating through a computational medium takes of leap of faith.  You trust that the words or images you wish to send out will go to the people you want them to go to and in the form you intend.   With an unfamiliar medium, you may not know if your typing is instantly visible or only after you type a carriage return or press a send button or do some other action.  It may be unclear who will see your writing, where it will appear in the context of an ongoing discussion and whether you can subsequently withdraw it.   The role of design is to make the perceived affordances match the real ones.  
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Meaning in Conversation

The most fundamental form of online interaction is the conversation – an exchange of words among two or more people
.  Certainly, people do other social acts online, such as post pictures and videos, write long articles, or play multiplayer games.  But conversation - whether email, chat, status updates or the comments exchanged around photos, games, articles, etc. - is the basic online social activity. 

Why converse online?  One common reason is that the other people are far away. Far may mean thousands of miles away or just down the hall, if it seems easier to send off a quick message than to get up and walk over to see them.  These are reasons of least resistance – using media because it is easier than the effort involved to be face to face, even if the latter is preferable.  Yet mediated communication can be an end in itself.  Ideally, the technology goes beyond being there, bringing something so useful, whether to a two person conversation or a large scale meeting, that one might choose it even if face to face interaction was also convenient.  

Face to face speech is the measure against which we compare mediated interactions
.  Spoken language has existed for tens of thousands of years.  Speech shapes our culture; indeed, spoken language defines what it means to be human (Hauser 1996).   When choosing which medium to use or designing new ones, we need to think about which aspects of everyday speech we want to replicate and which we want to omit.  We may want to recreate some functions, such as the ability to display social status, to convey interest, to hide or reveal emotions, etc. without recreating the form they take in face to face interaction.    Most importantly, we need not be limited to replicating the functions of speech, but can explore ways of going beyond the limits of the face to face world.

Like speech, online conversation is an exchange of words among people. Yet there are significant differences.  For example, while most spoken conversations are ephemeral, the words disappearing into the past as soon as they are said, many online conversations are persistent, their text preserved in an archive.   Face to face conversations occur in real-time – the participants hear what the other is saying as they say it and can respond immediately.  Many online conversations are asynchronous: I contribute a message, and you may not read it until hours or days have passed.  This adds convenience – I can maintain a long discussion with you, even if we never are free to meet at the same time – but also drastically changes the rhythm of discourse. 

The most common form of online interaction is text conversation: our everyday email, messaging, discussions, etc.  These are conversations stripped of almost everything but the words. They are easy to implement – pioneering programmers developed the earliest systems in the mid-1960s to send messages among users of time-sharing mainframe computers (Van Vleck 2001).  They are also easy to participate in, requiring only a keyboard.  The sparseness of text conversations has the advantage of focusing attention on the words themselves.  The appearance of the speaker does not distract. No one can dominate the conversation because they are bigger and have a louder, deeper voice.  In discussions where the participants are strangers to each other, text interactions make it possible to converse without being swayed by knowledge of other’s age, race, or gender.  

The sparseness of text conversations has disadvantages, too.  With text alone, it is difficult to discern subtle but important social information that face to face conversations convey non-verbally, such as the speaker’s emotions or the relationships among the participants.  When online text conversations are among anonymous strangers, they lack the identity information that provides essential context for understanding each other’s meaning.  And anonymous interactions are often harshly divisive – the participants freed from caring about their reputation or thinking of the others as fully human.

Today, we have a variety of communication media among which to choose.  One can send email, make a phone call, update one’s status, or interact via a cartoon-like avatar or high-resolution video.  We choose media based on various utilitarian and social qualities
: we may begin a discussion via email, but realize that the topic is too sensitive to discuss without the nuances of speech, and switch to the telephone, or we may switch from an in-person spoken conversation to something text-based and asynchronous when other commitments make the former impossible to continue.  We may choose media based on the scale of the audience: I might choose to congratulate a friend publicly via a social network site so that others can also learn of her accomplishment. 

Our interactions, whether off- or online, have varying purposes.  We may be seeking to learn something or to teach and influence others. We may be hoping to get to know another person better or to strengthen a relationship.    We may be coordinating a group endeavor or simply seeking entertainment.  For some of these goals, the simplicity and focus of text is an advantage; for others, we need the subtlety and social nuances available with richer forms.  Sometimes the ideal medium has not yet been invented.  We might want the easy accessibility of asynchronous text communication, but with a richer rendering of participant identity.  Or we may want the expressivity of video, yet also seek anonymity.  Many useful portions of the communication media design space are yet to be explored.   

Conversation is not a means exchange information.  It is a form of social grooming: it is how we form and maintain ties, hold our community together, and establish social norms (Dunbar 1996).  Conversing and socializing is enjoyable. Of course, not all discussions are fun and not all are even social: there are negotiations with managers and arguments with your spouse.   But in general, chatting with other people and catching up with news of your community, is pleasant and entertaining.   Socializing at work makes the time there more agreeable; socializing after work helps us relax.

In person, we often choose to converse in settings that enhance enjoyment.  We arrange the seating in our living rooms to be comfortable and we go to restaurants to talk over cocktails.   An important question  to keep in mind for online design is what makes for an enjoyable and sociable mediated experience?

Conversations are situated

Conversations are situated – they take place in a setting that shapes the rules and expectations of engagement.  The setting is part of the initial common ground that the participants build upon as they communicate.

Conversational settings

Conversations occur within a larger situation – a family gathering, a dinner with friends, a chance encounter on the street, a corporate meeting, etc.  The situation determines the rules and expectations.  At some meetings, such as a presentation, it is normal for some participants to only listen and not speak, while during a social dinner such silent non-interaction would seem strange.   The physical setting – classroom, church, beach, elevator, etc. - provides cues about how to behave.  We learn how to act in certain settings and apply this knowledge to novel experiences: walking into a new classroom with chairs and desks setup in a familiar way cues us that the behavioral protocols we have learned in similar spaces are likely to apply in the new space.  Most of us have experienced the unsettling confusion that occurs when the rituals of a new but familiar-seeming place clash with our experience of similar settings, e.g. a church in which people chat freely vs. one with formal silence.

Online, there are many different settings for conversation.  There are barebones bulletin boards that have scarcely changed since the days before personal computers and 3D graphical landscapes that require the fastest machines to render.  There are conversations centered on news articles and conversations that take place in fantastical role-playing games.  There are discussions that take place in the context of an individual’s online home, e.g. a blog or social network profile.

One challenge with online discussions is that nearly identical interfaces can be the setting for very different situations.   Usenet’s thousands of newsgroups shared the same design, but each functioned as a different linguistic situation, with its own rules of behavior: writing supportive posts that simply expressed agreement was an expected and welcome act in some groups, while others frowned on such notes as pointless “bandwidth consumption” and  extolled instead writing that featured biting humor and sarcasm.   

Learning the mores of online situations can be difficult, for subtle hints are difficult to convey.  In face-to-face interactions, we can often pick up cues that tell us that we have been talking too long or using the wrong vocabulary. People will start to fidget, look away, or appear displeased.  Such social hints are sparse online: you hear no laughter if your humor amuses everyone and you see no raised eyebrows if it offends, until someone is amused or affronted strongly enough to respond in writing.   Because it is difficult to make subtle responses online, offending behavior continues until it is truly egregious, and then meets with a infuriated response.

Common ground

Common ground - the beliefs and information the participants in a discussion share -- is essential to communication (Clark and Brennan 1991).  When people communicate collaboratively – i.e. when they are not deceiving
 each other – they increase their common ground. 

Imagine asking someone on the street for directions.  Once you have gotten their attention, you now have the common ground of agreeing to participate in some interaction (had you attempted to ask someone who ignored you, you would not have even established this minimal ground).  Next, you establish that you have a language in common.  If they do not understand the dialect of your initial query, you may try another language you know or write down the address you seek.  Once you’ve established a common understanding of your question, you then establish whether the stranger can help you.  Their directions might be something like “walk down this street until you get to that big tree, then turn right at the next street”.  Such directions depend on your sharing a common physical setting.  You might spend some time working out that the tree you are looking at is indeed the tree to which the directions refer.   

Throughout this experience, how you speak refers to and helps establish your common understanding of the social situation.  If the two speakers are college students on campus, even if they are strangers, they recognize each other as part of a larger community whose members easily provide this sort of information to each other.  While polite, they need not be elaborate.  Strangers in a high-crime area, however, might spend more effort at the beginning of the interaction to establish their good intentions; for them, creating the common understanding of a harmless interaction takes more work.  

The common ground of a communication has numerous components, for example common surroundings (being in the same physical space or sharing a virtual space), common cultural beliefs, language, and a growing understanding of each other’s needs and abilities.   

Creating common ground is a key issue in designing spaces for the physically distant and often temporally separated participants in online conversations.  In text-based interactions, the participants’ primary common ground is the conversation itself.  People quote previous messages in their replies to create a shared context for their remarks.   But, beyond automatically inserting the replied-to message, there is little support in contemporary interfaces building common ground out of the conversational record.  One strategy we will explore (viz persistent conv. Chapter) is to design interfaces that gracefully incorporate the conversation archives into the ongoing conversation.
Conversations have meaning beyond the words

Face to face conversation is tremendously rich in non-verbal communication.  Gestures, facial expressions, gaze, accent and tone of voice all contribute to the social meaning of the exchange.   

Imagine you are in a meeting, sitting around a table.  As you look around you see that one colleague is very attentive, nodding as others speak.  Another is doodling and though seemingly distracted, looks up occasionally when someone makes a particularly interesting point.  Two are whispering to each other.  One person is speaking, but others frequently interrupt him.  Then another colleague begins to speak and the side conversations stop, the doodler looks up, and no one interrupts.  Even if the meeting’s attendees spoke a foreign language you do not understand, you could still glean quite a lot from observing it.  You could see who commands attention, who actively participates, and who barely pays attention.  And the more you understand of the words and about the people, the more you can read into it.  You can see which ideas energize people.  You may be able to observe the interplay between substance and status, as when one person presents an idea and people ignore it, and subsequently another person presents the same notion and they receive it enthusiastically.   You can see these things by observing people’s gaze, their facial expression, and their tone of voice.  

There is great value in the cues we gather beyond the verbal content.  We look at other people’s facial expression to judge their sincerity, to assess whether we are holding their attention (and if not, to see what has drawn their gaze).  We add meaning to our words with tone of voice – we can make a “thank-you” heartfelt, perfunctory or ironic, simply by changing the way in which we say it.  Furthermore, these numerous and subtle forms of non-verbal communication exist within a set of cultural norms for their performance: we assess others in terms of how they conform to expected behavior.  Gaze alone has an enormous number of rules – how long do you hold someone’s eye when you speak to them, when is looking away “shifty”, when is looking at someone paying attention and when is it rudely staring?   Where on a person may you look?  Deviating from the norm may make an impression that one is aggressive, shy, lying, etc.   A vast amount of subtle interpersonal communication occurs outside the realm of the words themselves and is simply missing from the abstract space of text-based communication. 

Text conversations have little of this rich non-verbal communication.  This can be an advantage.   People’s words are judged for themselves: readers do not take into account whether they were said in a sonorous, authoritative, male voice or in a wavering female voice. When speaking face-to-face or via visual media, the non-textual cues can overwhelm one’s assessment of the actual points being made.  In text conversations, words dominate.  

Even without face or voice, typed exchanges convey significant social information beyond just the contents of the words.   For instance, the timing of a response can encode a  social message (Tyler and Tang 2003):  it can convey how responsive a person wishes to appear (one may delay answering so as not to appear too eager or in possession of too much free time), it can be a form of social mirroring (you respond to me in an hour, I respond to you in about the same time), and it can be a way of showing deference (by responding immediately).

Text conversations also have features such as persistence and the ability to search through extensive records.  This along with the lack of embodiment enables a novel form of discourse not found in face to face interaction.  

There is no over-all “best” format for a conversation.  Having many cues to help assess whether another is being honest is very useful. But these cues can be unreliable (Hancock, Thom-Santelli, and Ritchie 2004): perhaps they are looking away in a guilty-seeming way because they are shy, or because they are from a culture where direct eye-contact is considered to be hostile (Argyle and Cook 1976).  In-person gatherings have a certain energy and vitality that comes from engaging with multiple senses, from being in the physical presence of the others, and from having made the effort to be in the same place together.  On other hand, asynchronous interactions allow people to communicate at a time and from a place that is convenient for them and it allows very big groups to engage in a single forum;  its energy comes from scale and reach rather than sensory experience. 

Social relationships

The relationships within a group of people shape the dynamics of their conversation.  Someone who is held in high regard can determine what topics are discussed and influence whether another’s contributions are followed up or ignored.   

Many of the seemingly empty conventions of social life, such as greeting rituals, are in fact quite communicative: their intricacies enable people to demonstrate their knowledge of social mores and their assessment of the present social situation. 

Someone who does  not follow the rules properly – perhaps using speech that is too formal or too casual for the circumstances, or not returning a greeting – might  be ignorant of the expected behavior or they may be deliberating violating the rules to make a point.  

A conversation starts before any words are spoken, as the participants assess each other’s social role.  Even if they are strangers, their setting and the cues they provide in their clothing and demeanor guides their interaction.  The rituals of greeting  at he start of the conversation reveal their assessment. 

“Hello, excuse me, sorry to bother, but would you mind telling me where the nearest gas station is?” “oh, no problem, let me show you…” is the conversation of strangers who have established, perhaps because of cues they picked up in each other’s clothing, overheard accent, etc.,  that they have in common membership in some wider social community that accords their good will towards each other.   “Where’s the men’s room?” “It’s over there sir.”  is a conversation in which the first speaker feels no need to speak politely to the other; he is claiming a situation in which he is socially superior and the other’s role is to respond to his needs; the latter’s polite response establishes his agreement with this scenario.  Here again, setting and clothing (e.g. they are in a hotel and the respondent wears an employee uniform) established the ground rules of their communication.

Observing a group’s conversational patterns can teach us much about its social structure – though subtle analysis is important. The person who dominates a conversation by speaking more than anyone else may be a high status leader, but not necessarily:  we all have an acquaintance or relative who simply talks too much.   We also need to look at how other’s respond: are they quick to answer to any questions that person poses, or do they quickly move on to other topics once the monologue has ended?  

A person’s role in the group determines how others interpret their actions.  If a higher status participant interrupts a lower status one, the interruption may be almost unnoticed – it is part of the expected social flow; the same action performed by a lower status participant may seem rude and the initial speaker or others may override the interruption. 

Cues about social role and identity are sparser online.  At its best, this creates a level playing field in which everyone’s words are equal.  But there are circumstances where unequal treatment is desirable – where one person’s expertise, age, or past infractions, etc. should afford them different treatment, whether greater deference or deep mistrust.    The designer of an online environment needs to be attuned to the community’s desired social structure in order to provide the right  opportunities for displaying identity cues. 

Constraint and expression

Spoken conversation is unstructured.  The participants in the conversation have innumerable options about how and when they answer, how long they maintain eye contact, the extent to which they nod, smile, frown, etc.   We form our impressions of others by observing how they enact these often subtle behaviors.   Spoken conversation is so expressive because of this open-endedness: each participant must bring a great deal of knowledge about the prevailing social mores to the interaction, and each participant has ample opportunity for idiosyncratic performance.

For example, in spoken conversation, one way people communicate their relative social role is through turn-taking , the choreography of when to speak and when to listen (Sacks, Schegloff, and Jefferson 1974) .  A person’s sense of how long to speak, whether to speak next, and whether to allocate a turn to another also displays communicative and social competence.   Someone who is attuned to the needs and reactions to others will quickly stop speaking if she feels the audiences interest waning; she may choose to direct a question to bring out a shy or otherwise more reticent person; and she’ll be able to take a turn without interrupting another.  

Online conversations are more structured.  The turn-taking negotiations that are so central to spoken interaction are almost non-existent in asynchronous media.  Messages appear sequentially in their order of arrival; hours or even days may pass between the arrival of one and the next. Media impose various constraints on their users.  For example, in threaded conversations, a message may structurally respond to only one other message, even if the writer is addressing several people’s previous posts.  Constraints can be beneficial:  the micro-blogging site Twitter achieved a great deal of popularity by limiting users to only 140 characters per message.  

Within these constraints, people have developed social conventions that give seemingly barren media the ability to convey subtle social cues.  Twitter users started using hashtags to label posts on a particular topic, a practice that allowed the formation of ad hoc groups (e.g. all the attendees at the 2011 SIG-CHI conference might use the tag #chi11 on their messages, everyone writing about the elections in Iran used #iranelection etc.) as well as a subculture of constantly changing topical trends (e.g. #TextYouGetFromAStalker or #UKnowUBrokeWhen).  While technically anything you can write in 140 characters can be a Twitter post, competence in this medium required understanding how to attribute other’s ideas (retweeting), knowing which hashtags to use and when, and being conversant in the abbreviations that made densely informative short messages possible.  

We should also keep in mind that communication, both offline and on,  is often ambiguous (Tannen 2003) and thus the speaker’s intention may differ from the listener’s interpretation.  An interruption intended as an enthusiastic endorsement may be perceived as a rude disruption.  Encouraging a guest to have seconds at dinner can be – and be interpreted as -- a criticism of the guest’s excessive thinness, a competitive attempt to undermine the willpower of a fellow dieter, a genuinely generous encouragement to a reticent guest or simply the normal way of doing things in that home.    Part of the communicative process is noticing when such misunderstandings arise and repairing them by making the intended meaning clearer.  In face to face conversation, we may note that the listener’s reaction is not what we expected – we can then figure out where our understanding diverged.  

Online, there are many sources of misunderstanding:  conventions are rapidly evolving, participants come from a wide variety of backgrounds, little visual feedback is available, and cues about both the situation and what people consider good behavior are scant.  

Highly structured interactions are less ambiguous; their design ensures that everyone knows the rules in advance.  The structure of formal debates and meetings (see for example Roberts Rules of Order)   minimizes the effect of personality; the goal is to bring the pertinent ideas and the challenges to them into the discussion.  

The ambiguity and openness of ordinary, unstructured conversation is not a flaw: it supports a different goal.  In many conversations, the information people convey in their words – the facts about the world or their own experiences that they are retelling – is secondary to the social information they convey in their tone, vocabulary, their flouting or obeying of conventions, etc.  

How one uses words also conveys social information.  As with face to face speech, the written “speech” of the internet has styles whose use varies by situation.   One version of “Netspeak” (Crystal 2001)  features an abundance of abbreviations, smiley-faces and slang.  Used in casual exchanges it can make the writer seem cool and knowledgeable, but as with spoken slang its usage rules are subtle and change rapidly, and mistakes make one appear overanxious and out of touch.   The writer who uses this jargon in the wrong setting appears either to have poor communication skills or to be deliberately expressing a lack of respect.  

In designing – or choosing – between more or less structured online media, we need to think about the goal of the interaction.  If I am scheduling a dinner out with some friends, email provides many opportunities for social subtlety.  Do I email everyone at once, so each potential guest can see who else may be there,  or write to each person individually, providing less information but also seeming more personal?  The response of an invitee who declines can range from the (perhaps deliberatrely) ambiguous “Sorry, can’t make it”, which leaves me unsure if the person is truly regretful or simply uninterested to the expressive “I’m soooo sorry!!! I’d love to see you but can’t that night.  Let’s find another time!!!”  which not only seems to express sincere regret, it also evokes, with it’s exaggerated spelling and punctuation, the writer’s bubbly, slightly frantic personality.  Contrast this to the experience of picking an evening using a highly structured form of communication, i.e. a scheduling program, where everyone fills in their available times and the best solution is chosen.   The latter is more efficient, though not suited for all occasions.  It makes gracefully declining the dinner regardless of date difficult.  And it provides no additional information about the invitees’ graciousness, humor, etc. 

The key is to understand the distinction between inefficiency and social communication.  In the case of, say, scheduling a weekly meeting with a working group, the efficiency of the scheduling program may be a great advantage.  The participants have ample opportunity to observe each other in an unstructured setting and the meetings are mandatory.  The scheduler helps avoid a lot of tedious and repetitive discussion.  For a social group, there are advantages to a less structured, conversational approach.  It gives people the chance to strengthen bonds through acts of politeness and to make others aware of the sacrifices they are making on the group’s behalf.  (“Wednesday’s better for me, but if Susan can only come on Thursday I’ll change my plans”).   It reveals the status structure of the group – whose schedule is deferred to?  There is value in the social information gleaned in the less structured, less efficient process.

Types of conversation media
When you chat on the phone with a friend, you are using a synchronous, audio-based, ephemeral medium.  If you send her email, you are using an asynchronous, text-based, persistent medium.  Avatar chats are synchronous and graphical, and may use text or audio, and be ephemeral or persistent.  While such  taxonomies of media do not tell the full story of which are best suited to a particular situation, they help us organize the sprawling variety of communicative possibilities.

Rhythm is the temporal pattern of the exchange, ranging from the at-the-same-time synchrony of face-to-face and telephone conversations to the slow asynchrony of physical mail.  With synchronous media, the participants communicate simultaneously: one speaks, types or gestures while the other listens and nods or otherwise reacts. Even if the participants are physically far from each other, synchronous media provide a sense of co-presence:  they are together in time, if not in space. 

With asynchronous media, such as email or paper letters, the participants communicate independently.  The tempo of the medium can vary considerably.  Email is transmitted instantly; if the recipient is available, an email exchange can be nearly as rapid as text chats whereas letters on paper may take anywhere from a few seconds (a note passed to a classmate) to several weeks (in the pre-air-transport past).   Asynchronous media do not demand immediate response, and people can send them freely with less concern about interrupting the recipient.  However, the lag between responses can make asynchronous media less good for working out complex plans or negotiations.

The most obvious feature of a medium is its form: text, audio, video, graphics, etc.  While form often correlates with other feature – text is usually persistent, audio is usually synchronous – novel interfaces can change these relationships.  An exchange of voicemails is asynchronous audio. It is an awkward form of communication, but not inevitably so: better interfaces could make it easily navigable, thus combining the ease and expressiveness of voice with the flexibility of asynchronous media.  

Tastes in media change over time.  As text messaging and email have become more common, our willingness to put up with interruption has diminished and many people now find the telephone too intrusive.  But tastes are also individual: others like the warmth and presence of voice, and complain that text-based media are too impersonal. A New York Times article that claimed “In the last five years, full-fledged adults have seemingly given up the telephone — land line, mobile, voice mail and all.” and pronounced this to be good, since “[p]hones calls are rude. Intrusive. Awkward.” received 500 very opinionated comments, many taking a strong either anti-text or anti-telephone position. 
Media range in permanence from the ephermerality of everyday speech to the indefinite persistence of most computational media.  Asynchronous media are, by definition, persistent: a saved copy of the material must exist in order for the receiver to view it.   But synchronous conversations, too, are increasingly recorded; for example, many conferences and meetings are now webcast and archived.   We have had permanent records of our written interactions for thousands of years, but it is only since the rise of computational media that it has become commonplace to have  recordings of even informal discussions. 

This new permanence has big privacy implications: when our words persist indefinitely, we can no longer control who will be their audience (see ch x ).   Permanence also creates extraordinary opportunities for design: while we have no physical body online, we do have a growing history of our words and interactions.   Visualizing these “data bodies” can create virtual identities that make for a more vivid and legible social environment; they also can be valued records of one’s actions, motivating socially approved behavior (see ch x).  

Messages in any medium convey both informational and social content. The informational aspect is the surface meaning: scheduling a meal or meeting, discussing an article or the news, reporting about a mutual friend’s health or habits.   The social aspect is what the recipient gleans about the sender, the state of their relationship, and the sender’s unspoken beliefs.  In any medium, some messages are more informational and others more social.   

Ritual greetings, for example, are almost entirely social. The information in these exchanges is in their performance – how formally one speaks, how one addresses the other  (“Mr. Smith”, “Bill”, “cuz”…) – and normally confirms the participants’ understanding of their social roles and affiliation.   Even spare and simple email messages have this social content.  “Dear Mr. Smith:” represents a different relationship than does “hi bill!”  Performing these greetings can be more difficult in writing than in person.  In person, the synchrony of the communication means that if you are unsure of how to address someone, you can wait to see how they speak to you, or try a more formal greeting and see if you are corrected (“Hello Mr. Smith”, “No, no, please, call me Bill”).   Synchronous interaction has a dance-like quality as the conversational partners find a style of speaking with which they are competent and comfortable.  Also, the ephermerality of the interaction means that a mistake soon evaporates, unless it was so egregious as to cast a shadow on the rest of the conversation (e.g. calling a woman by her husband’s ex-wife’s name).  Written correspondence requires more thought.  Do I address my child’s teacher as “Mr. Jones” or “Sam”?  What if he is much younger or much older than me?  Formal paper letters have established rules for these greetings.  But while email is thought of as easy and informal, its very informality can make this process more difficult, for there are fewer established rules to follow. Mimicking the form of written letters comes off as stiffly formal and anachronistic, while breeziness may still be inappropriate for the situation.  

The medium alone does not determine how social or informational a message is.  Many psychiatrists are trained to remove personal and social nuance from their speech, leaving it neutral and non-committal, while short text messages can be ripe with slang, allusions, punctuation and personality.   

As designers, we create the medium, but the users evolve the mores.  

Text and beyond

The ecosystem of communicative interfaces is still evolving.  People have been imaging videophones since the early days of the telephone
, yet they have never quite caught on.  Avatar-based chat systems seem to regularly capture popular imagination
, then quietly fade away – though their close relative, the massively multiplayer role-playing game, is wildly successful.   

The basic forms of text conversations, such as linear chats and threaded discussions,  have been the basis of computer-mediated communication for over 30 years.  Within these forms there is still room for improvement.  For example, the 300th comment in a linear stream of several hundred is unlikely to have many readers, no matter how brilliant it is.  And the archives of these conversations are a rich but usually untapped resource, one that new interfaces could make far more useful.   

One approach we will explore in this book is to supplement existing text interactions with visualizations.  Most text conversations are persistent and while the immediate interactions are sparse in social cues, many social patterns emerge in the history of the interactions.  We can design visualizations that trace these patterns, e.g. individual participants’ actions, the changing topics of conversation, the temporal rhythms, etc.  The challenge is both to identify which are the meaningful patterns and to represent them in form that is both intuitively readable and yields a more nuanced understanding of the conversation’s social dynamics.  

Another approach is to take a fresh look at designs for conversation.  The linear text interfaces - email, chat, comments, etc.-   that dominate our online interactions are based on technologies that pre-date the graphical user interface; with minor adjustments they could be adapted for teletype.  Contemporary graphical interfaces have the potential for richer expression.  Think of a text discussion carried out on a whiteboard.  It is not orderly and linear, but instead is full of arrows and clusters, with stars and underlines marking significant statements.  The text is still primary, but non-verbal markings add emphasis and structure.  New designs for online conversation can supplement text with movement and gesture, retaining the strengths of existing interfaces while adding nuance and clarity. 

While text interfaces dominate online discussion, there are other forms of interaction, most notably avatar interfaces.  Avatar-based games are very successful
 and there have been numerous attempts to build avatar social spaces.  We look at what is the appeal of this approach, why these attempts often fail, and what are some better approaches to designing sociable conversation spaces that go beyond text – and beyond being there.
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Visualizing Conversation: Abstract

Text is the basic medium of online conversation.  While it has many advantages,  ease of writing, asynchrony, searchability, etc., social cues can be hard to perceive in text conversations.  By visualizing the social patterns in these conversations, we can create interfaces that retain the ease and accessibility of text, while also providing the participants with a more nuanced and detailed impression of each other and their social context.   

Some visualizations function as long shots do in movies: they show the scene at a distance, mapping the relationship between different functions and showing where the action is.  Others are like the medium shot, showing the patterns in a conversation such as the different roles people play and the changing topic of discussion.  

These visualizations are not meant to replace text conversation (or spoken - we look also at some interesting patterns to highlight in audio discussions) but to complement them.   As well as analyzing and depicting social patterns, but we need to be cognizant of the social impact of making them visible. 

Embodied Interaction

In the physical world, our interactions are embodied.  Much of our communication is not in the words we speak, but in our gestures, movements, and expression.    Even before we say a word, our appearance has said much about who we are:  gender, age, and race are often quickly discernable from someone’s face, while clothing and hairstyle convey economic status and cultural affiliations.   Our movements communicate.  We stand close to people with whom we feel very comfortable, and back away from those who are off-putting or aggressive.  Our expressions help convey how we feel about what we are saying or hearing and they provide important cues for others about how respond.  Am I looking intently at you as you speak, or is my attention wandering as I steal glances at my watch? 

People like seeing other people.  Even though we may complain about crowds, most of are drawn to places buzzing with human activity.  We derive comfort from the presence of others and stimulation from seeing and processing the wealth of information that people’s faces, clothing and actions provide.  

When we speak in the physical world, we know who is listening, whether it is one companion or an audience of hundreds
. We can see if our listeners are attentive or distracted, whether they are nodding in agreement or looking doubtful.  Communication is not limited to the person talking – everyone in the conversation, listeners as well as speakers, continuously conveys information. 

Online text conversations are very different. The audience is invisible.  There is no shared space, no gestures, and no visible identity.  Even in synchronous text chats, where all the participants are online at the same time, there is relatively little sense of presence.  You are visibly there as long as you are typing, but quickly fade away if you are inactive, even if you are in fact paying close attention.  In some forums, an effectively invisible audience  of lurkers makes up about 90% of the participants Nonnecke and Preece 2003()
.  

Thus, while text conversations have many benefits, from their simplicity and clarity to their freedom from distracting and potentially misleading social cues, there is also a big demand for online embodied interactions -- experiences that approach the richness of being in the presence of other people.

Interfaces that mimic “being there” capture our imagination.  An archetypal scene in science fiction is a far-away person’s apparition arriving to act in their stead.  One of the most famous scenes in the Star Wars movies shows Princess Leia as a holographic image, begging Obi-Wan Kenobi for help.   Embodied tele-presence also appears in predictions of our technologically advanced future.  In the 2008 election coverage, CNN showed “holograms” of distant guests who appeared on the set as if present. 
  Though shown in the supposedly factual world of news coverage, it was fiction:  actual holographic presence is well beyond current technology (the guests were actually blue-screened in, using numerous camera views Welch 2008()
). This episode did not display an existing, or even foreseeably plausible technology, but it did show our fascination with the possibility of realistic tele-presence.

Realistic tele-presence – recreating the experience of “being there” – has two big drawbacks.  First, it is technologically very difficult.  To achieve holographic or similarly life-like representations, one would need to be able to process in real-time highly detailed information about the subject, solve the technical problem of removing them from their background, and solve the challenge of realistically displaying this image in the new environment.  These are difficult technical problem, but solvable.  However, realistic tele-presence has a fundamental conceptual problem: the lack of a common space.   

Thus, going “beyond being there”, even if it means less verisimilitude, less realism, and less richness, might ultimately be a better solution.  To understand why, we will start by looking at what realistic tele-presence requires and what using the technically achievable versions would actually be like.

The fictional “holograms” we have seen in Star Wars and on television dazzle the viewer, but they omit a key element: what does the holographic visitor see?  What did Princess Leia experience when her hologram stood in front of Obi-wan Kenobi (or Will.i.am in front of Wolf Blitzer)?   To experience “being there”, she would need a representation of everyone there.  Although we know that what we are watching is faked (Wolf Blitzer did not see his guests: he saw a red circle on the floor and talked to that, and they were added in later) even if that free-standing, 3D “hologram” was real, the distant guests themselves would see nothing unless there was equivalent “hologramming” of the host and his surrounding.  As depicted, even if it were not fake, it would be a one-way experience with no shared space, no common ground, no way for gaze to be meaningful.  Making a real communicative tele-presence system would be far more complicated than just achieving real-time tele-holography; it would require two-way (at least) transfer of presence.  

These fictional depictions of tele-presence ignore the visitors’ experience not out of narrative laziness but because they are based on a conceptual model even more fantastical (and far from achievable)  than multi-way holographic communication.  They function as if the distant person had teleported in, as if what had been transmitted was not simply one’s appearance and sound, but one’s actual body. Thus, the lack of concern about the visitor’s perception of the surroundings: with teleportation, he or she would actually be in them.  One would share in one’s apparition’s experience. 

Teleportation, the  ability to conquer distance by instantly appearing in another place, has been a dream of people from ancient to modern times.  [howm many years ago], the genies in the Arabic tale Aladdin and the Magic Lamp transported people instantly from one place to a distant other.  Aladdin and the Magic Lamp()
; more recently, the popular science fiction TV show Star Trek frequent featured teleportation and the accomplished wizards in the popular Harry Potter books can “apparate” – move instantaneously one one place to another.  Yet, outside of fiction, for all practical purposes, teleportation of humans is impossible for an explanation from physics, seeDavis 2003()
.  

While multi-way holograph communication does not suffer from the fundamental physical impossibilities that plague teleportation, is still an extremely distant goal.  In the meantime, people attempt to do the next best thing, attempting, as well as they can, given existing and near-term technologies, to come as close to having the distant other present – to recreating “being there”. 

Video: Recreating “being there”

A French postcard from 1910, shows a man chatting on a video phone, with the title En l’an 2000 (In the year 2000) 
.  Unlike many other such predictions (e.g. Alexander Graham Bell, inventor the telephone, predicted that airplanes would be for individual transport (Fischer 1994 p. 260) ) video telephony came into existence well before 2000.  Early prototypes existed in Germany in the late 1930s [chronomedia & wikipedia] and the first commercial phone, the Picturephone, came out in the 1960s.  Yet the Picturephone  never became successful and was discontinued in the 1970s[various] 1969()
 [Wikipedia – use citsions from there].   Since then, there have been many technological improvements to video telephony.  For business, there are elaborate conferencing rooms with large screens and high bandwidth.  For everyday use, webcams make video chat easy and inexpensive and camera-equipped mobile phones make video calls convenient everywhere.   

Video telephony has several noted benefits. Seeing the other is a great advantage when there is a deep emotional bond. Here, where one would ideally have the real person to see and hold, the increase in media richness – in getting a picture as well as sound – is valuable Ames et al. 2010(; O'Hara, Black, and Lipson 2006)
.    It is also useful when the other is a stranger, to get a sense of meeting them.  It is popular with the deaf community, who communicate via sign language.  And it does help people understand and react to pauses and other disruptions in a conversation and be more interactive listeners, able quietly to convey understanding and reaction. Hirsh, Sellen, and Brokopp 2005


( ADDIN EN.CITE ; Isaacs and Tang 1994; O'Hara, Black, and Lipson 2006; Whittaker 1995)
  Finally, it is useful for showing things to the other person, rather than simply describing them with words.  

Yet while more popular than in the days of the Picturephone, video telephony remains a minor form of communication Hirsh, Sellen, and Brokopp 2005()
.    This seems, at first glance, to be surprising.  The face is the locus of identity and its expressions, along with our range of other gestures, are richly communicative.   Making it possible to see each other while speaking should greatly improve our interactions: why, then, is a technology that does this so unsuccessful?  Is the flaw technical - a problem of cost or bandwidth?  Is the problem that there are  too few people to call, the sort of flaw that better and more wide-spread technology would fix?  Or is there a deeper issue in the design and experience of remote video communication?

All of these issues play a role.  Today’s big video conferencing suites, with their superior technology,  and free online video chat, with its immense number of potential conversation partners,  are certainly more popular than their mid-20th century predecessors.  But it is still much less popular than one would expect. 

Conceptually, video telephony is very appealing, but in practice, it is awkward and not well-liked.

Video reveals where you are and how you are dressed.  When we meet face to face we are, by definition, in the same place.  But on the phone, our settings may be mis-matched: you may be in your office, dressed for work, while I am working at home in sweats, a pile of dirty dishes in the background. In an audio call, I can project a professional aura with a business-like tone and command of the discussion material, but for a video call, I would need to prepare my appearance and setting as well.   This demand may be reasonable for some situations – such as when the video call’s purpose is to meet a new person virtually – but is too onerous for other conversations.  

Video constrains how we move.  People walk and talk on an audio call; they wash dishes, water plants, walk to work.  While technically one could participate in a video call while walking about with a mobile phone, as a participant in one study noted, no one wants to “be a prat and walk into a lamp post”O'Hara, Black, and Lipson 2006()
.   We move about, also, in face to face meetings.  Even if seated, we can look around the room; sharing the environment, our companions can follow our gaze and understand our shifting attention. 

“Common ground” is the core of these issues.  In the physical world, our interactions occur in a shared space. “Look at that!” we can exclaim, pointing to an object visible to all of us.   If a passing distraction interrupts your thoughts as you speak, I understand what is happening since I can see it too.  The shared environment is a stage for our interactions.  We move in the space to enter and leave conversations, we face  those in whom we are interested and turn our back on those we want to ignore.

In audio calls, where people seemingly have little common ground, what they do have is the common conceptual space of the conversation (watch someone talking on the phone as they gesture at their distant and of course unseeing partner  – in their imagination they are in that shared space).  Much of the disruptive aspect of mobile telephony comes from the difficulty people have in managing their dual existence in the real space of their actual surroundings and the conceptual space of the call; they will frequently seek a quiet and empty physical space in which to talk, so that the shared audio space can be primary Ling 2002()
.   

Video does create common ground when used specifically to invite the other to see something in one’s own space – a prototype you are both designing, the cute new kitten, scenes from a concert.  Here it functions as a one-way transmission of images rather than a conversation – a function that has proved to be relatively successful.  O'Hara, Black, and Lipson 2006()
.  

When video is used for two way-conversation, however, it introduces new and conflicting visual space, common to neither Hirsh, Sellen, and Brokopp 2005()
.   

In order to see something, we must look at it, and by looking at it, our eyes, the direction of our gaze, reveals to others where our attention lies.  We do have some control over this, but it is not easy to avoid revealing the focus of our attention, as anyone knows who has tried to look at something "out of the corner of their eye" or who has tried to not look at something or someone who is, in fact, fascinating them.  It is this dual role of both input and output that makes gaze so important in communication. 

In face to face communication, gaze helps direct the conversation.  Listeners show their attentiveness by looking at the speaker.  Speakers look at their listeners to gauge their reaction; they look at a particular person to direct their remarks or request a response.   

Gaze is more complex than simply looking at the person you are conversing with.  Indeed, in a two person conversation, the speaker usually looks at her companion only about one third  of the time, while the listener looks at the speaker almost twice as much, but far from a non-stop stare Argyle 1993()
.  This is in part because looking at another person has a high cognitive load - there is a lot to observe and think about when we see a face. Thus as we speak, we often look away in order to focus on preparing our words rather than assessing our listener.  As listeners, we may be working at understanding what is being said to us - or be thinking about other things - but in any case we are not, unless we are trying to carefully assess the speaker's emotional state, constantly focused on obtaining non-verbal cues from our companion.   While the listener in a conversation may gaze off for a moment, once the speaker has stopped, if the listener's gaze does not return it will seem as if he had ceased paying attention and was lost in his own thoughts.  

Social rules also govern gaze.  It is rude, for instance, to focus on one's conversational partner's cleavage, no matter how alluring.  Gaze conveys personality.  Someone who is shy or otherwise uncomfortable may have trouble making eye-contact, while someone who is more aggressive or intent on appearing sincere may hold eye contact for uncomfortably long stretches. 

We react visually to the world around us.  If I hear a noise, I look in that direction; my gaze provides a cue about where my attention lies.  In person, I barely notice if you look down as you pick up a pencil or glance at the window as a truck goes by; these changes of gaze are unremarkable given what I can see of  our shared environment. 

 If we are talking via video, however, you would seem to me to be looking inexplicably away or to have disappeared from the screen entirely. Seen through the limited window of the screen, your ordinary responses to your environment seem disruptively odd.   In order to seem attentive on video, one need to be more still and focused than is normal in unmediated encounters.  We are tethered to screen and camera.  

Gaze provides the most significant social cues in facial expression.   Yet videophones skew this cue in transmission, sending misrepresentative messages about the users’ attention.   

A simple video setup has a camera mounted at the top of the screen.  If I look at your image on my screen, to you I will appear to be looking down, my attention raptly drawn to some other, lower, place. In order  to appear to you as if I am gazing at you, I must look at the camera, in which case I am not, in fact, focusing on your image.  

Video conferencing technology is designed to get closer to “being there”.  Basic video conveys one’s appearance, but the gaze mismatch communicates misleading messages about attention, reaction etc.  Technological enhancements can partially correct this, making it possible to see when someone is looking at you
.    Yet it is not a fully shared environment; most significantly, gaze remains tethered to the screen and any glances around one’s own space still register to the other party as unmotivated distractions.  The tele-presently connected users of these enhanced videoconferences still do not share a common environment, an essential element of “being there”.  

A truly seamless connection requires the communicating parties to share a common environment.  Since they are actually in different physical spaces, they must immerse themselves in a common virtual space, masking out their physical surroundings.   While today this requires cumbersome and expensive equipment, we can assume that in a few years it will be cheaper and less conspicuous Lanier 2001()
.   One can imagine attending meetings by going into chambers where you shut out all present distraction and immerse yourself in a fully synthetic world, reconstructed to look as just as if everyone was indeed there. Ultimately, immersive virtual reality is the solution to “being there”
. 

But it is not the ultimate solution to all communicative needs.  

Most of the time, we do not really want such absolute immersion: we also want to be present in our own space, able to see the world around us.  Also, in practice, people choose media that are easy to use.  One frequently cited reason why videoconferencing has not succeeded is that it is too much effort.  People don’t want to go to a special room to  make a call Hirsh, Sellen, and Brokopp 2005()
; they like technologies that are lightweight and simple.

Moreover, let us say that you do want the full immersive experience (perhaps the technology has advanced enough that it is minimally invasive).  Given that it is a highly instrumented and synthetic experience, why limit it to recreating the mundane experience of sitting around a table?  Why not explore what else one can do in a fully computational and synthetic environment – explore “beyond being there”?   The virtual environment has infinite possibilities: the “table” can visualize the conversational patterns, there can be interactive objects in the setting, and the people themselves can be transformed.  At this point, video is no longer a recording and transmission technology, but an input device for controlling an avatar’s  actions in an imaginary space.  

Going beyond being there: Avatars and virtual worlds

Virtual worlds are shared online environments.  Participants move through a simulated geography, in which they can communicate with each other and affect the environment in various ways.  Some virtual worlds are  text-based, in which the environment is described in words and users navigate via text commands.  Others (the ones we will focus on here) are graphical worlds, in which people appear in the guise of avatars (i.e., graphical images representing the user).  

Avatars can range from quite realistic human forms to abstract shapes.  They can provide a sense of presence, expressivity and other features of embodiment, while – unlike video - allowing identity to be fluid. 

As a medium for embodied online communication, graphical worlds are the opposite of video.  Video conveys one’s appearance and expression, but cannot combine the participants’ individual physical settings into a shared space. In graphical worlds, the shared space is inherent to the medium, but appearance is arbitrary, and the conveying expression is challenging.

By far the most popular use of virtual worlds and avatars is for online games.  Millions of people play MMORPGs – “massively multi-player online role playing games
.  In these fictional worlds, players wander about, find companions, seek treasure, fight battles, etc.  Role-playing an imaginary character is not only accepted but required.  Although there is a strong social component to these games, avatar design for them has focused on role-based costume, not the subtleties of social interaction; indeed, many games use traditional text chat for player communication
. 

There have been repeated attempts to make social (as opposed to quest oriented gaming) graphical worlds.  The first commercial one   Habitat Morningstar and Farmer 2008()
 was developed  in the mid-1980’s.  Several – Worlds Away, The Palace - were created in the mid-1990s, as home computer use became increasingly widespread. Though the sites appeared with much excitement, interest in them soon faded.   

In 2004, a more technologically complex graphical world called Second Life was launched.  Its users could wander about a 3D landscape and sculpt the face, hair and clothing of their detailed avatar. Second Life included a virtual economy: users could build and own objects , and buy and sell them in an internal market.   As Second Life grew in popularity, enthusiasts predicted that it would be the successor to the web.  Many companies (perhaps remembering how irrelevant the web had seemed when it was introduced in the early 1990's, and how un-prescient they had seemed when, soon after dismissing it, they needed to buy back the URL with their company’s name for their now clearly obligatory corporate homepage) were quick to jump onto the Second Life bandwagon, buying up virtual islands and building virtual showrooms and giving out virtual branded gifts.  A few years later, Second Life, while still in existence, was slowly fading out of sight. It is likely that at some point it will disappear entirely - or at least, drastically transform itself.  It is equally likely that, in a few years, another avatar based world will appear, promising to be the ultimate future of online communication.

What makes the concept of an imaginary social world seem so intriguing, yet for most people,  in practice not particularly compelling, if not outright unappealing .  Is it a matter of getting the technology and design right?  Or is there is deeper problem with the concept of inhabiting virtual avatar?

Avatars let you be anything.  They are the visual equivalent of the text world's “cheap pseudonym” Friedman and Resnick 2001()
.  On the one hand, this provides control over identity - you can appear as you wish to be.  They are inherently pseudonymous - an avatar need not and frequently does not resemble the user.   Whether this free identity is desirable depends on the situation (ref longer disc in privacy or identity chapter).  

For the fantasy game worlds that comprise the vast majority of avatar use, the ability to play as an imaginary and fantastical self is a key part of the game.  These games usually assert strict control over an avatar’s appearance, which usually functions like a professional uniform, displaying its player’s class, and other rigidly maintained aspects of role.  Only through achieving a series of goals can the player display various badges and other marks of status. 

The value of free-form identity is more ambiguous in the social realm.  For those who see these virtual worlds as primarily fantasy spaces, places to try out different imagined characters or characteristics, they can be quite attractive.   Notably, there has been considerable use of Second Life by disabled users, who find the ability to be physically attractive in a world in which values appearance to be very empowering Cassidy 2008()
.   These cases are very vivid and they epitomize what many people enjoy about the site: the ability to interact in a setting where physical attractiveness counts highly, while having the freedom to specify their own appearance.

What is the social impact of appearing via an avatar?  It keeps the interactions in the space at a certain remove - they are at all times conducted at a level of fantasy.  When using text alone, one can interact with others while remaining ignorant of their appearance and all that it implies about them.  In a graphical space where human-like avatars are the norm, one is simultaneously consciously aware that the other probably looks quite different in real life, while at the same time having a moving, acting, vivid image in front of one that makes it hard not to think of it as a life-like depiction of the other
.  This simultaneous belief and non-belief keeps the space suspended in a limbo between realism and imagination.   

Though it is technically possible to have any appearance in an avatar site, stylistic norms exists.  Second Life avatars tend to be young and hip looking: the female avatars wear tight jeans and midriff-baring outfits, and the male ones, also in tight-fitting clothes
, look as if they spent hours in the gym every day.  

For the business users eager to embrace this as the next platform for commerce, this presents a dilemman.  You go to your corporate job dressed conservatively - it is the rule and the standard.  Then you are sent to attend a virtual meeting, for which you need to create an avatar.  Because it is for work, you should go as a virtual version of yourself, for in this context it is not a fantasy space (and the colleague who shows up to a virtual business meeting in his favorite after-hours wizard avatar, with blue flowing hair and a wand, will be quite out of place).    However, if you create a realistic version of yourself, it can seem oddly, almost freakishly out of place.  You certainly do not want to wear the slightly sci-fi, sexy clothes that are the avatar norm, but an avatar in a business suit appears to be in corporate drag.  Creating a body is also awkward.  If in real life you are rather plump, showing up online as a skinny, shapely avatar is problematic.  Does it mean you think you look like that, wish you looked like that, or feel that you must portray yourself like that even if you are quite happy with how you actually look?  Depicting yourself with your real life shape can also be awkward: though it might be quite unremarkable in the physical world, it would stand out as hyper-realistic in this land of air-brushed fantasy.   The avatar worlds are fantastical at heart and they are well suited for situations that thrive on imaginary experience; for those that do not can be at odds with their inherent playfulness

A big problem with contemporary avatars is that they are not very responsive.  Avatars have faces, arms, and bodies.  We thus expect them to move and interact as people do, but their expressions and reactions are limited.   Increasingly realistic avatars, with highly detailed faces and bodies, set up increasing expectations of responsiveness and subtlety that they are not equipped to fulfill. Perhaps most disturbing is their blank stare: set to look in  a direction, they do so,until the next time the user remembers to move their virtual gaze point.   

The source of problem is that the avatars have expressive detail beyond their users’ means to control.  A typical computer has a keyboard, mouse or other pointing device, and perhaps a camera. The keyboard and mouse are the primary inputs; they are ubiquitous and interpreting their simple and unambiguous input is easy.  But there is little in the way of graceful and intuitive mapping when going from these devices to moving an avatar.  Many systems employ a combination of input techniques - you can control the avatar by typing the name or shortcut for a gesture as part of the text (e.g. "\laughs what a story") or you can pick it from a menu.  This is far from the spontaneous expression of feeling that gestures and expressions are when performed in our bodies.   Interacting via avatar is not so much like inhabiting another body as it is about manipulating a puppet.  It may be fun, but it is work; it may be expressive, but it is not spontaneous.

Without either internally generated intelligence or external applied control, the avatar stands around looking dumb.   A person surrounded by other people is seldom still.  Even if he is not talking he is nodding at this one, making room for that one, watching the action over there, smiling at something here.   Contemporary avatars, however, simply stand still.  They are vacant, like dolls waiting for their child to pick them up and bring them briefly to life.   Their appearance is much more sophisticated than the inputs that control their behaviors.

To solve the vacant doll problem one can program smarter avatars, build better input devices or create simpler avatars.  

Smarter avatars

The simplest avatars are just pictures: they have no movements or behaviors.  One moves them by dragging them across the screen.  More advanced avatars, such as those in games and in Second Life, have algorithms for complex actions built into them.  For example, to get the avatar to walk somewhere, the user simply indicates a destination, and the avatar’s walking programs take care of animating its gait.  Doing so by hand would be extremely tedious.   

Avatars can also be programmed to perform social actions.  Upon greeting another avatar, they may give a little bow or shake hands, and their face and eyes may be animated to look life-like when they are speaking. 

To enact these social behaviors, the avatar must recognize the situation.  The simplest way to do this is via user command: if the user types, say "\greet", the avatar then runs its greeting routine. The user still must provide the high-level instruction, but given that, the avatar can carry out a complex sequence. An avatar can have programs for greeting, for leaving, for appearing raptly interested or rudely bored.  Avatars can be programmed to automatically recognize social situations.  For example, in Cassell and Vilhjálmsson’s Body Chat program if two avatars were talking and the user of one texted “goodbye”, the program would have the avatar look at the other, nod its head, and wave Cassell and Vilhjálmsson 1999(; Vilhjálmsson and Cassell 1998)
 
.  Similarly, an avatar can have programs that give it a set of actions to perform when idle so it does not appear dumbly vacant (check its virtual phone, take out a magazine and appear to read, do its virtual nails).   
Virtual worlds have markets for behaviors, where one can buy algorithms for one's avatar to make it bow more gracefully, obsequiously, or minimally.  One can purchase a high level of politeness, turn it on, and forget about it.   Similarly, one can purchase an aggressive persona or a suggestively flirtatious one, etc. Cheap behaviors are poorly rendered and truly sophisticated interactions cost quite a bit.

These algorithmic behaviors make avatar interaction smoother and more entertaining.  But what does one learn about one's companions through such an interface?  

In our unmediated encounters, politeness and other social behaviors tell us a great deal about each other.  It takes work to be extremely gracious: one must both know the social rules and make the effort to perform them consistently and well.   Acting graciously signals one’s knowledge of and commitment to the rules and mores of society 

 If the avatars and their algorithmic behaviors are well made, they can evoke personality and character quite convincingly, for we form strong impressions of others based on their social actions without necessarily being aware of what has influenced us Ambady and Rosenthal 1992()
.    However,  displaying these traits via an avatar only  shows that one can afford to buy the social behavior program; it says nothing about one’s having these traits in real life. The "cheap pseudonym" problem becomes one of cheap affect.   In a world where politeness and aggression are commercially available styles that one can put on or remove at will, these behaviors have no deeper significance than easy verbal claims such as “I’m a nice guy”.  

For games and fantasy spaces, this ability to create vivid characters that not only look but also act their role is exciting.  For social interactions, its benefit is more dubious.  We respond to the avatar using the social knowledge we have developed through years of interacting with other people, easily forgetting that a program, rather than an emotion or intention, motivates its behavior.   

Once the avatar is smart enough, there need not be any human acting behind it.  Autonomous conversational agents are not new: chatterbots -- programs  designed to converse with people and often to try to  pass as human -- have been taking part in online interactions since the early 1990s Mauldin 1994()
 and are increasingly common in commercial settings as companies automate consumer relations. Extending this mimicry of human interaction beyond text to include avatar movement and gestures is easier than the still unsolved  problem of sustaining believable verbal interaction Gratch et al. 2002()
.    Adding graphics to a chatterbot can make it more convincing, for the avatar’s image and gestures can distract the viewer, and they are easier to synthesize than is extensive natural speech.  

Sometimes we care only about external behavior, and sometimes we care about the motivation behind it.  If we think of the other as just an agent acting for our benefit, whether to buy a ticket or to entertain us, then the smart avatar is desirable -- perhaps even the autonomous one, with no person actually directing it.  In this case, we want the experience to be smooth and enjoyable, and it is fine if the smiles and nods are merely simulations of sociability.

Yet if the purpose of our interactions with the other is, at least in part, social – we want to get to know another person, create a social tie or see how others respond to us -- then the avatar with simulated social behaviors can be a barrier.   How long someone holds your gaze, whether they say thank you and with what expression, the minute lift or frown of their brow – innumerable social gestures, both big and small, provide us with cues about the other’s not directly perceivable thoughts and opinions.  If the gestures are simulated, we may feel that we are getting to know the other, but are actually responding to a mask.  Simulated and algorithmic behavior  may make the interaction seem smoother, but effectively make it less communicatively reliable.

Better input devices

A wholly autonomous, “intelligent” avatar can be quite an entertaining performer, but it communicates very little about its user, other than the taste she demonstrated by choosing it as her representative.  To be communicative, the user’s input must guide the avatar.

The avatar is the user’s virtual body.  Its function is to provide communication beyond text, the non-verbal information of glances and gestures  that gives us clues about another’s feelings and intentions.

While much effort has gone into avatar appearance, relatively little emphasis been given to how  they are controlled – to how the user’s thoughts are conveyed  to, and thus via,  the avatar.  

One can program an avatar to show subtle and convincing moods – to move with greater energy, with its shoulder’s set back and a frequent smile when it is conveying “happy”, or to slump over, drag its feet, and look at the ground when it is sad.  But, if the way the user triggers these behaviors is to type the commands “\happy” or “\sad” or choose them from a menu, then in terms of actual communicative richness, it conveys no more than does text alone, albeit with entertaining illustration.

Gestures can directly control the physical movements of an avatar as if it were a marionette (the avatar must be similar enough in shape to make such a mapping possible) 
.  Gesture can also be symbolic, where motions have meanings.  A marionette system sees how you nod your head or wave your hand and causes the avatar to enact that movement.  A symbolic system sees the same thing and interprets the movement to mean “agreement” (nodding) or “greetings (wave) – and the avatar then does something that represents that meaning
. 

Using gesture as symbolic, rather than marionette-like, input requires developing a basic gestural vocabulary, codifying it and removing the ambiguity of everyday usage.  It will be much more intuitive if based on “natural” gesture, though we must keep in mind that gesture is personal and culturally bound.  Fagerberg, Ståhl, and Höök 2003(; Lam 2006)
.  The question of whether there is a common, universal set of gestures and facial expressions is a long standing controversy Russell and Fernández-Dols 1997()
.  Charles Darwin investigated this question in “The Expression of the Emotions in Man and Animals”, and found that even seemingly unambiguous and innate actions, such as nodding one’s head up and down for yes and shaking it from side to side for no, are highly prevalent, but not universal.  (Darwin hypothesized that the foundation of the gesture could be found in watching a baby being fed: she turns her head sideways away from food she does not want and thrusts it forward and up towards things that she wants)  (Darwin 1998 (1872) p. 272-277).  

Even simple input devices such as the mouse can trace gestures for expressive input.  Think of swiftly sweeping a computer mouse up towards the top of your desk; now think of slowly, shakily pulling it down.   The swift upward motion is energetic and enthusiastic, while the downward one is tired or sad.  Such gestures can be the input to control an avatar; the challenge here is to develop an intuitive and extendable vocabulary.  

Emotions are of different types – anger, sadness, joy, etc. – and they are of different strengths.  One can be relaxed or elated; both are positive emotions, but the latter is stronger.  The psychologist James Russell placed words for emotions in a polar two-dimensional graph, where the x-axis is ranges from displeasure to pleasure and the vertical axis ranges from low to high arousal.  Such systems of organizing affect help us to map gestures into an affective category (or categories) and then map that onto an avatar behavior or some other display (Fagerberg, Ståhl, and Höök 2003).   Thus, one might decide to map rough, angular movements to the left side, displeasure, while smooth, wavy ones mapped to pleasure; and  to map smaller, slow motions towards the low arousal bottom and larger, faster ones to the top
.  
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Fig. 1.  Russell’s emotion wheel: “Multidimensional scaling for 28 affect words”. (Russell 1980)
Some types of input – text, menu choices, or precisely specified movements – require conscious action.  Others, such as intuitive gestural input, we perform without deliberate thinking.   Choosing one type of input over the other affects not only the ease with which one initiates a feature or action, but also what it signifies: is it a deliberate and intentional message or a spontaneous and possibly subconscious one?

For example, in the face to face world, we often subconsciously mimic others when we feel a sense of camaraderie: acting in unison stems from feeling united.  Imagine I have an avatar that can mimic other avatars, possibly in a human-like way of miming their gestures, or perhaps in a more fantastical way, such as adopting their shape or color.  I might want to have it mimic yours because I feel very close to you -- or, more nefariously, I want to make you trust me so I want to appear as if I feel close to you
. Triggering imitative behavior using sliders or menu selection is represents a deliberate choice to perform the mimicry – more suited to the less spontaneous, more manipulative motivation for imitation.   Another approach would be a more spontaneous gesture: one could make, say, nodding one’s head in agreement be the cue that tells my avatar to mimic yours more.   (We often make such gestures in social situations even of the other person is not present – you can see this in the gestures people make as they talk on the phone).  We can imagine someone quickly getting used to this gesture as meaning agreement in that system, and subsequently using it with little or no conscious thought. The visible effect in the virtual space is the same whether picked from a menu or triggered by a possibly subconscious gesture: my avatar mimics yours.  Yet the triggering input – and thus the significance of the mimicry – is quite different, depending on the design.  

The gestural input scenarios discussed above were symbolic systems:  a program interpreted the gestures (or even just menu choices) to mean some expressive state, and then caused the  avatar to act out that expression. 

Fundamental to judging the appropriateness of any input system is how well it is suited for the output – for the expressive and behavioral qualities of the avatar it controls.  If communication is the primary goal, the avatar should not have degrees of expressiveness beyond what the user can control.  If it has algorithmic behaviors the user needs to have some means of influencing its actions, otherwise it is an autonomously acting agent, rather than a communicative tool.   

 If the input device closely matches the avatar, then direct – as opposed to symbolic - control is possible
.  

A simple device can directly control a simple avatar.  Mouse gestures can control a stick figure that raises its arms up or down and moves right or left across the screen.  

The keyboard and mouse are ubiquitous in today’s office environments, but increasingly sophisticated input devices - which can control increasingly complex avatars - are becoming common.  Many computers have cameras, and those used for gaming, especially, may have location sensors or gestural input devices.  Our cell phones have accelerometers and can measure their position in space.  

The ultimate gesture capture device tracks all of your movements, either with a suit that keeps track of one’s position or a camera-based system that uses computer vision  Moeslund, Hilton, and Krüger 2006


( ADDIN EN.CITE ; Vlasic et al. 2007)


. With multiple cameras and other sensors, one's entire body can be the input device.   While such technology is not yet fully practical, at least for everyday use, simplified versions of it are likely to be in the not too distant future
.   

Fully realized gesture and expression capture enables virtual reality.  In virtual reality, what you see and hear is a computationally rendered space in which you inhabit an avatar, controlling its movements with yours Hilton et al. 2000


( ADDIN EN.CITE ; Moeslund, Hilton, and Krüger 2006)
.  You can see and interact with other people in the space - they too appear as avatars, mimicking the motions of the person who inhabits them.   Virtual reality can be photo-realistic.  In such a space, your movements control an avatar with all your physical characteristics: you move a finger, it moves a similar finger; you walk forward, it walks forward.   Realistically rendered virtual reality recreates the experience of “being there” as faithfully as possible
. 

Yet tightly-mapped, realistic virtual reality has some practical drawbacks, even if “being there” is the goal.  Your actual physical space (and that of anyone who virtually joins you) must match the rendered one – you do not want to be walking across a virtual field and bump into a real desk. What position are you in now?  Most likely, you are sitting - in a chair, possibly at a desk or table.  For a virtual reality video conference, this could be fine - everyone could appear to be sitting at a common table.   It works for other tasks that require literal mapping of the person's movements to the avatars, such as sports training applications.   

We have come full circle, and again face the problem of missing common ground.  Only by deviating from strict body mapping for avatar control – using symbolic as well as direct mapping --  can we avoid it.

Senses as proxies for inner state – biosensing

Communication can be frustrating.  We misunderstand and are not always straightforward with each other.  The thoughts of others are in many was unknowable.  Often this is by design – we do not share with others much of what we are thinking.  Even when two people want to know each other better – lovers, for example – it is a fraught and difficult process.  

People often imagine that communication would be much easier if we could just read one another’s thoughts. Tellingly, in literature, while this ability is sometimes portrayed positively – generally between people who are already very close, such as twins --  many fictional examples of mind-reading  are invasive – people who have the ability to see into another’s  thoughts against their will
.  

Gestures and expressions provide us with cues about a person’s emotional state and focus of attention.  They are not in themselves these states: they are signals of them, of greater and lesser reliability Donath forthcoming()
.    We must interpret these signals to apprehend the not directly perceivable characteristics. A smile, for example, generally denotes happiness or amusement -- though there are also polite smiles, sarcastic smiles and smile-like grimaces.   What we often want to know is what is the feeling behind it – is it a genuine smile of warmth or a slightly contemptuous smirk? 
   (Sometimes, though, we just care about the external behavior.  For example, strangers in everyday interactions such as a customer and cashier at a check-out line expect each other to be polite and cheerful, to say   “Thank you!” “Have a nice day” regardless of how they feel.)  

With mediated communication, we potentially have another path to finding out how another is feeling.  We can use bio-sensors to measure bodily changes that are associated with different affective states, cues that are not ordinarily perceivable in our everyday interaction.  These include heart rate, skin conductivity (how sweaty your hands are), and, ultimately, the electrical and chemical activity in your brain. 

One could use this data to add affective information to an otherwise thinner medium Picard and Cosier 1997()
.  Conductive Chat Fiore, Lakshmipathy, and DiMicco 2002()
  combined text chat with affective sensing.  Users wore gloves that measured galvanic skin response (GSR) as they typed their messages.  If their skin response became elevated, a sign of increased emotional intensity, the application made the text they were sending larger and brighter.   

Supplementing text chat with emotional information is an intriguing idea.  Chat is frequently used for social interaction,  where emotion is a key part of what is being communicated  -- but the medium’s speed and brevity make conveying subtleties of affect quite difficult.  Emoticons, which extend punctuation beyond the exclamation point and the question mark to convey sadness, happiness, irony, etc. evolved and proliferate in this sparse medium, but they are still a limited emotive supplement.   Because people often use text chat on mobile devices and in other circumstances where ease is important, a simple sensor that sends affective information and provides the chat with a layer of extra meaning without imposing any extra effort on the user is appealing. 

Yet this is a significantly different type of affective communication from ordinary non-verbal expression and gesture.  The key issue is the degree of control you have over what you convey.   Our face and voice are under our control, though imperfectly.  Learning this restraint is part of socialization: babies express their feelings nakedly, while by even a few years old, children learn to mask particular emotions in certain contexts Zeman and Garber 1996()
.   In contrast, pulse, skin conductance, and other such bodily manifestations of emotional state are generally not under our control, and we are not socialized to manage them in the same way.  

One argument against direct affective sensing is privacy.  Such sensors are primarily used in coercive situations, such as lie detection.  Here the person has information they want to keep to themselves and the sensors are used against their will, to attempt to gain access to their private thoughts.   

Does that argument hold when the parties want to be in communication this way, are willingly to experience this more direct and intimate connection?  A  key criterionfor evaluating  direct affective communication is whether it coerced or free. 

Privacy might also be less of a concern when the results are not individual.  A promising scenario for such a device is distance lecturing.  When you give a talk in person, you get feedback from the audience – you see people nodding or laughing.  You can notice if you are losing your audience – you see people moving about, rusting papers, perhaps getting ready to leave.  Lectures given at a distance, however, receive little ongoing audience feedback.  Sensing devices could convey some level of group-wide attentiveness. 

Affective sensing is still in its early stages.  It includes the measurement both of social signals, i.e. communicative expressions that have evolved to convey emotion (e.g. facial expression) and of bodily responses that correspond to different affective states but which have not previously been used for – nor evolved for – communication.  We are far from a time when people will put on lightweight, stylish helmets and convey their feelings directly to each other.    But, as different types of sensing do become available, it is useful to think through the potential impact of such communication.

To understand it, we need to have a more nuanced understanding of how conveying emotion with our normal communicative expressions evolved as social signals. 

How much control we over our expressions have is an open question.  The popular view of expression (both facial expressions and gestures) is that that they are readout of internal state: that babies at first express their genuine feelings, then learn social rules – to dissemble and deceive.  As we become socialized, our visible expressions are filtered through social convention, so while the “natural” expression would be the emotion readout, the socialized, filtered expression represses much of that.  To maintain social correctness, we struggle to keep felt emotional expression at bay. 

The psychologist Alan Fridlund has argued against the this view, which posits as “genuine” expressions that result from these states, and as “fake” those that result from deliberately complying with social rules or otherwise conveying a false image (Fridlund 1997).    Fridlund criticized what he called its  “crypto-moralistic view of deception” , positing an authentic self that is hidden under false surface expressions, but detectable through “leaked” expressions Ekman 1992()
 .  

Fridlund argues that we would not have evolved a communicative function that was often at odds with what we wanted and with our best interests.   Instead, he posits a model based on behavioral ecology:  our expressions and gestures evolved as communicative functions, co-evolving with responsiveness to them.  As communication, their function is to cause a response from the recipient, i.e. babies cry in order to get a response from a caretaker.  While some inner state – discomfort, hunger, fear – may trigger the crying, and baby may not be consciously trying to attract attention – the purpose of the crying, and the reason it survived as an evolved trait, is to gain care and attention (and the response to babies’ cries co-evolved).  In this model, the “leaked expressions” that Ekman claims are cues to deception are rather the result of being conflicted about what message to send.  (People who have no ethical conflict about the deception they are making – such as sociopathic liars and people who believe that the lie they are making is morally justified – do not show this “leakage” of truth – unsurprising in the behavioral ecology view, as they have no internal conflict about what they are saying.) 

Framing expressions and gestures as communicative acts, rather than outward displays of inner feelings, puts more starkly the difference between sensing our traditional expressions and bio-sensing of internal states.    The biosensors measure internal states that have to do with our preparedness to respond – e.g. fight or flight.  They provide a readout of emotion: they reflect the physiology of our emotional experience.  The function of our facial expression and gestures say is quite different.  Our emotional state shapes our facial expression, but so does the social context:  who we are with, what is the situation,  our history with this person, who else is here, what do we want to happen, what do we want to other person to think, how do we want to influence them? . 

Face and voice are under our control.  Not perfectly, but it is part of our socialization process.  Indeed, the tug of war between what I want to convey about what I am thinking or feeling and what you can read into it is at heart of communication.   The question of how much control we have is controversial.  Ekman argues that there are “leaked” emotions that one can be trained to perceive.  Fridlund argues that the face would not have evolved to be used against us.   Quite possibly, it is a continuum.  Our expressions evolved for effortless communication; that they can be hard to control and reveal more than we want, may simply be because, in general, revealing emotion is advantageous.  Evolution does not produce universally optimal solutions. 

The physiological correlates of emotion that bio-sensors measure are not under our control nor did they evolve for communication.  Today’s heart-rate and GSR sensors produce crude measurements.  But they will improve.  As a thought experiment, assume a bio-sensor capable of  “mind-reading” – something that gives us an accurate readout of someone’s internal state.  Would we want this?

Of course, we also do not know what such a read-out would be.  Our mind and memory shape into a coherent narrative our experience of how we think, even how we see our surroundings. When I look at the world around me, it seems stable, familiar.  But the unfiltered, unprocessed perception I have of it is one where my eye is in constant saccadic movement, where the colors change radically with the changing of light, where perspectives shift as I move.  Our mind takes care of smoothing all of this in to the familiar sensation we have of seeing a panorama of solid surroundings.  Similarly, our thoughts and emotions are much more chaotic than we consciously experience them to be.  For this thought experience let’s image a sensor that could detect the thoughts that we have at a conscious level  -- something, perhaps like the stream of consciousness that modern writers such as Joyce and Faulkner have tried to capture.  This is the interior space of our unshared thoughts, it is our experience of being bored but looking attentive, of noticing the egg stain on the colleagues shirt.  What is most noticeable is great discrepancy between our thoughts and our normal outward expression.  Though one might call it deceptive, that word is appropriate only if we believe that the purpose of our social interactions is to perceive the inner core of the other.

Such naked revelation is far from social.  Sociability requires a balance between revealing and restraint.  Face to face, we see this in the struggle we have at times to conceal our emotions.  We have a great deal of control over what we reveal, but it is far from complete.  On the whole, society functions with this balance.  We cannot always get away hiding our thoughts or motivations, but neither are they open for all to read.  

As we design new social media, we need to think about where we want to set this balance. Farah 2005(; Racine and Illes 2007)
.  We can make interfaces where you can be anything, where concealing much of yourself is easy – far easier than it is face to face, where such acting requires tremendous skill and discipline. The other end of the spectrum is the futuristic world where direct neural interfaces remove the  social barriers we place between our thoughts and what we communicate to others..

Why should we be concerned about these distant future issues?  One reason is that it helps us to see the inadvertently revealing aspects of our normal communication as part of a continuum.  Even in text, a medium in which we have much editorial control, we also reveal a lot, especially if we are writing quickly without careful review.  Face to face, our voice, facial expressions, etc. reveal quite a bit – and we inevitably read  character into faces (even if we tend to be wrong) (Zebrowitz 1997). 

Another reason is that at least some version of bio-sensing are not all that far into the future.  Computer analysis of video images of one’s face on a webcam can reveal blood volume pressure, pulse and breathing rate -- biometrics that can used to infer affect (Picard, Vyzas, and Healey 2001; Poh, McDuff, and Picard 2011).  What are the implications if, unknown to you, the person you are chatting with via video is conducting this type of analysis?

In the realm of social interaction, the goal of much affective sensing research is to  assist people, such as those with autism, who have trouble comprehending the social and emotional cues in everyday communication (Kaliouby, Picard, and Baron-Cohen 2006).   

Bio-sensor information is also useful for “neurotypicals” (i.e. those without autism).   One can use it for self-monitoring, to work on controlling emotion.  An experimental game uses brain wave sensing to teach people to relax: only when calm do the controls work as desired games Nijholt, Bos, and Reuderink 2009()
.

What can be the role of this until now private affective information in communication?   Online discussions are often vitriolic. People get and abusive.  What if reliable affective information accompanied my writing – and the system, for instance, made my worlds smaller and blurrier the angrier I was?  I would need to work on being calm in order to get my point across.  

This is a bit reminiscent of the dystopian novel A Clockwork Orange, in which Alex, the violent and  seemingly unrehabilitatable protagonist, is retrained so that he cannot think violent thoughts – making society safer for him, but also destroying his free will.  The negotiation scenario is different because it is bounded – it requires thinking a certain way only in a particular context and for a limited time.   It is still fundamentally different than our unaided interactions, where we can think privately whatever we want so long as we can control our external emotional manifestation.  

Conversation conducted under pre-arranged affective conditions is an intriguing and controversial addition to our communication repertoire.   Do we want to ask for calmness?  Focus?  The opposite could be rather nefarious games in which you need work yourself into an actual fury to win a battle.

Designing affectively-augmented interaction raises the question of how to represent the data.  A graph is not very expressive.  If GSR measures say you are feeling intensely, or we have analyzed your text or your smile and concluded that you are somewhat amused, or have found that your neural activity indicates that the current discussion triggers a strong visual memory – what does this look like?    An avatar is a visualization device onto which we translate descriptors of emotion and expression. But for bio-sensed information we should avoid realistic representation.  Even if we can map the sensed emotion to a facial expression, in our experience that the expression is always filtered through our social norms.  The sensed data is more unfiltered.  Furthermore, it may not  - at least as far as we know – match a communicative expression.   

Simpler avatars and abstract spaces
A human-like avatar has communicative features that must be engaged.  Its eyes always appear to be looking somewhere; its mouth always is in some expressive form.    To avoid looking dully inert, realistic humanoid avatars require either extensive computational choreography (which may be effective and dramatic, but does not necessarily convey much information about the user’s thoughts or experience) or closely modeling the user’s own actions (which can be intrusive, and may limit the range of actions).  The human-like form sets up expectations of human-like behavior
 that are often unobtainable.  

The less realistic the avatar, the lower our expectations are for it to behave in a human-like way and the more likely it is to satisfy these expectations.  

Simpler avatars have fewer details that must be continuously updated or sensed.   A cartoon face with dots for eyes and a line for a mouth can be expressive; we read much of its meaning and intention from context.  Many successful cartoon characters (such as Peanuts) quite successfully use very simplified faces.  

To be communicative, an avatar’s external manifestation should match the system’s input ability.  Yet this does not mean that the representation cannot be expressive: even simple lines and shapes can be eloquent.  (examples)

Chat Circles

In the late 1990s, the increased popularity of online socializing and the growing power of home computers enabled a wave of graphical chat sites.  Users chose avatars to represent themselves, and went from room, looking for people with whom to chat.   The avatars – which could be human forms, or frogs, cars, hearts, etc. - floated like haphazardly placed paper cutout dolls against backdrops such as a living room, a palace throne room or outer space.   Part of the appeal of these worlds was the sense of presence they provided.  In text chats, one sees other people only when they talk; the silent listeners might be listed somewhere, but a list of names does not feel like a group of people surrounding you.   

My students and I created Chat Circles in response to these avatar worlds 


(Donath, Karahalios, and Viégas 1999; Donath and Viégas 2002; Viégas and Donath 1999) ADDIN EN.CITE .  

In those worlds, neither the shape of the avatar nor the contents of the room had functional meaning. The avatars had limbs but no gestures, faces but no changing expression.  They had vivid appearances, but what did it mean to be a wizard or a queen or a fox or a little girl when each was just a chosen picture; you could be a grapefruit or a judge, it made no difference.  The environments too were all surface representation without any deeper significance.  One  could have a setting of Medieval riches, depicting thrones and knights and hanging tapestries, or one of urban blight, showing a run down street with burnt-out buildings and rusting cars; functionally, both were the same.  The freedom to be anything and anywhere meant that there was little meaning to any of it.
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Fig. 2. Chat Circles 
We liked the idea of having visible presence and a graphical context for interaction, but not the imagery of the avatar worlds.   So we set out to design a very simple graphical social space, based on the idea of form following function (Sullivan 1896) in which the visuals would represent what one could do.  In Chat Circles, the "avatar" was simply a colored circle.  When you typed, your words filled the circle, which expanded to hold them, and then they would slowly fade and the circle would shrink.  To see what other people were saying, you needed to be close to them.  If someone was outside of your "hearing range” you would see their circle only as hollow outline; you'd not be able to see the words when they spoke, but would see the circle expanding and contracting.  Thus, you could see activity at other parts of the space, but participate in conversations only near you.  Hearing range was symmetric – if you saw someone else as a solid circle, you knew they could see your words.  If they were just a muted outline to you, then you were the same to them.  

In the Palace and other avatar worlds of the time, there were seating areas s for conversation, but avatars have no need to sit - their virtual legs do not get tired.  Since the image had no functionality behind it, people often just floated in the space.  

Chat Circles’ hearing range gave meaning to proximity.  You needed to show that you were interested in a conversation to join it - and that if someone irritated you, you could, in effect walk away.    

Chat Circles was designed to be a starting point from which we and others could build worlds of increasing complexity and greater functionality.   

There were numerous directions to pursue.   "Hearing range" functioned as a simply sensory organ for the very simple circle avatar.  What other senses might we create?   The space itself was empty - how could we create functional environments in which to act?  The avatars were simple circles - how might we make their appearance be richer, more expressive?

Talking in Circles was a project we built with the Chat Circles foundation.  Here, instead of using text chat, the users communicated via voice.  The basic look was similar:  you appeared as a colored circle that grew and shrank with the amplitude of your voice.   While visually simple, added several useful features to the typical phone conference.   You could easily see how was present - even a listener who never said a word was clearly there.   You could easily tell who was speaking; in audio-only conferences, unless you know the people well enough to distinguish their voices, this can be quite confusing.  In addition, it made it very easy to have quick side conversations:   if you and I needed to chat about something together, we could just move our circles to another part of the screen and talk, returning to the main group as soon as we were done - much as people do in real conversations.  

Talking in Circles did not enforce any rules about speaking.  As in an ordinary meeting, social conventions kept people from speaking out of turn.  In a mediated discussion, features such as hearing-range enable conventions to arise.  What other features might one add that would motivate further social development?

Talking in Circles had listening areas – places in the space where one could go to listen to music or a newscast.  They were meant as gathering places, e.g. a few people could listen to and discuss current events together (later versions of Chat Circles similarly had pictures in the background (Donath and Viégas 2002).  However, they had no interaction function – other than providing information, they did not change the affordances of the space.  

A later project experimented with functional areas.  In Information Spaces (Harry and Donath 2008) conversations that occurred in some areas would be archived, while other spaces were designated to be ephemeral.  One could make some areas anonymous – where all circles/avatars would be identical and nameless.  Some areas could require an invitation to enter.   

A graphical conversation interface turns the screen, which in traditional chats is still a typewriter-like linear stream of text, into a two dimensional inhabitable space.   To make use of that space, we need to design avatars with senses – such as hearing range – and environments with spatially varying functionality.  With these features, people have reason to move about the space and to congregate in a location; they have the foundations for creating their own social mores. 
Designs that go “beyond being there” follow from thinking of the avatar in terms of communicative and sensing functions, rather than as a human-like representation.  We did not see the plain circle as the ultimate representation of the online human, but as a foundation on which to build.  A later version experimented with contagious appearance:  the avatars were simple shapes and colors, which “wore off” on each other.  If you spent a lot of time talking with one person, your colors would both start moving towards an intermediate point.  In an alternative version, one retained an "inner core" of original color while changing "social color" in an external ring.    

This imitation might have a subtle effect on how people act. When we see people presenting a common appearance, whether in the long term (e.g. similar clothing styles) or short term (similar gestures), we think of them as having something in common.  ?  Kurzban, Tooby, and Cosmides 2001()
  argue that we encode coalitions by arbitrary markers; race is a familiar one in everyday life, but they can be anything – perhaps even the color of one’s avatar.

For the participants, reactions would depend on many things, including how divided the user population was.  If the interface was being used to stage discussions between hostile groups, participants might refuse to go near opposing members, appalled at the idea of the other’s shape and color rubbing off on them.   In a more sociable setting, people might find it entertaining that their appearance shifted to resemble the people with whom they had spent time.  

Alternatively, we can make such imitation volitional – one might need to be both close to someone and indicate that one wanted to adopt some of their appearance.   Here, it gains communicative value and the potential to evolve social meanings – would it seem rude to not adapt something of your companion’s appearance?  Would some people seem fawningly imitative?

In real life, “mirroring” is hypothesized to be at the heart of our ability to empathize with others Bailenson and Yee 2005


( ADDIN EN.CITE ; Chartrand and Bargh 1999; Heyes 2001; Meltzoff and Decety 2003; Sebanz, Bekkering, and Knoblich 2006)
.  We imitate other’s facial expressions and gestures – and this may help us empathize – to feel that we are experiencing what they experience.   

In a system that gives people the ability to control appearance and action, cultural meanings evolve with use.  For example, in a world where, say, height is an easily modified attribute, we can image a culture developing the  politeness around height behavior, ways of showing you know your status in a particular context, perhaps growing when you wish to take the floor in a discussion, shrinking as a form of respect to another.  

We can extend the simple circle many other ways.  For example, one could encode history, e.g. by making a space where everyone starts as a plain colored circle, but gains visual complexity over time.  Other algorithms might encode participation pattern in shape, etc.  The circle thus becomes a data portrait.  

The Palette of Representational Choices
Video reveals the social identity markers of gender, age, race, etc.  To some extent, the more we can see of another the better we understand them: social identity provides contextual information about one’s opinions and how one conforms to or differs from cultural expectations.  We feel unsettled when talking with someone whom we cannot “place” - we do not know how to address them or what to expect from them.  .   Gender is relevant on dating sites; we feel differently about advice that comes from a 14 year old vs. a 40 year old; and race and other identity cues provide context for understanding someone’s perspective on many issues. 

Yet the cues that inform our understanding also distort it, triggering deep-seated stereotypes and unfairly coloring our assessment of the other’s knowledge or trustworthiness [cross ref to social identity chapter].  In person, we have little choice; our faces reveal many identity cues.  But online, we can choose.  We can use media, such as video, that provide these cues, or others, such as text that do not.   And we can design media that provide alternative identity cues, avatars that reveal the user’s recent interactions or that the user shapes to appear as she wishes to be seen.  

A face in the interface
People react differently to seeing other people in an interface, to seeing abstract representations of others, and to interacting via text.  These differences occur along many dimensions.  When we see another’s face, even briefly, we learn a lot about their social identity – their race, age, gender, as well as their social affiliations – a military haircut?  Multiple piercings?  This   provides a useful context for interpreting their words and developing a relationship with them; it can also provide the basis for distorting their meaning of their words because of stereotyped social models.  

There are also other, less well-known differences.  People are less forthright, less personally revealing when talking to a face.  Experimenters compared how people act when communicating via audio only vs. with video and audio: they felt a greater sense of presence when the other appeared in video, but disclosed less about themselves Bailenson et al. 2006()
 

Similar results occur when people communicate with a computer.  In one experiment, people were administered a questionnaire by a computer which was sometimes simply a text interface, sometimes a neutral face and sometimes a stern face.  People said they did not like the stern face, but they took more time responding to questions posed by it and answered them more thoroughly, even though they reported finding the experience less comfortable.Sproull et al. 1996()
.  They also presented themselves in a more positive light when the computer had a face.
  

The subjects in both cases – when they saw a text interface and a facial one – typed their answer.  The difference in how forthright and engaged they were was not due to their own communication medium, but to the appearance of their conversational partner.  One explanation is that when communicating with a face, we bring our sense of sociability to the interaction.  Although the subjects knew in both cases that they were corresponding with a machine, they still attempted to make a good impression on it when it was more human-like [see also work of Clifford Nass on anthropomorphizing of computers Nass, Steuer, and E.Tauber 1994(; Reeves and Nass 1996)
.  Thus if you are building an interface where you want people to enter their medical history, a text interface is better – you want people to disclose their full history, and not be embarrassed about past conditions.  If you want people to behave politely and strive to make a good impression, a more human-like interface can help.  

While these experiments used computational agents, similar effects hold when the interface connects two people.  When the other appears only as text, there is less sense that one is dealing with another person.  People find it easier to be rude to another whose face they do not see.  Text is a more efficient form of communication, since it eliminates much of the social effort that goes into maintaining face (Goff man), into acting with appropriate levels of respect and care.  Jones 2009()

The social impact of physical transformation

Much as we choose our clothes to project a certain image face to face, and may adjust camera angles and lighting in a video, subtle modifications to how we appear in a virtual world can have a strong effect on the impression we make.  Jeremy Bailenson at Stanford University has done a number of experiments in immersive virtual settings examining how even subtle transformations of appearance change social interactions
.    In one experiment, users engaged in a negotiation experiment.   One subject's avatar was made to appear taller than the others did - but only to that subject: the others saw it as the same height as the rest.  Subjects who perceived themselves to be taller did better in the negotiations; it appears that simply perceiving yourself to have this advantage changes how you act towards others Yee and Bailenson 2007()
.  In another experiment, Bailenson and colleagues demonstrated that people are more trusting of others who resemble themselves.  They took pictures of political candidates and, unknown to the subject, morphed the subject's face with the candidates, subtly enough that few detected it.  The subjects showed a measurable preference for candidates when they were more similar to themselvesBailenson et al. 2009()
.    Another experiment showed that giving avatars the ability to imitate automatically another’s gestures makes them more influential Bailenson and Yee 2005()
. 

These experiments show the potential of virtual spaces to, in Bailenson's words "transform social interaction" and they provide a rigorous foundation for thinking about the implications of different designs.   Let us consider the height experiment.  The significant influence of physical features such as height, which has  a big impact on both personal and professional success Judge and Cable 2004()
, is one of the things that people turn to the online world to get away from.  Why should A be more persuasive than B, simply because A is taller?  On the internet, no one knows that you short - at least in text-based world.  Once we move into graphical spaces, we need to think about features such as height in the design of the system.  In the novel "Snowcrash", Neal Stephenson posited a world in which avatars were legally required to be the same height as the person they represented.   But one can design any rules.   You could make a world in which everyone's height was strictly equal.  You could make a world where height was determined by how long one had been a participant or by the esteem one was held to by others.  You could make a world where the quietest people were taller, to give them more confidence - or one where people grew shorter if they talked too much. You could make one in which height was randomly distributed, changed every day, or was available for purchase.  What Bailenson's work shows is that these features are meaningful and have real effects on the way people interact in virtual spaces.   

The transformations that Bailenson studies are subtle and the user’s movements can still easily map onto the avatar.  Once an avatar’s shape deviates further from the represented person, problems arise in applying user gesture to avatar form. If I am a large man inhabiting a delicate avatar, should the system change my gait as I pace about the space?  If it does not, the avatar will incongruously lumber; if it does, we again face the question of how to balance algorithmic vs. user control of the avatar.   If I am in a world that allows me to take on fantastical forms, it seems reasonable for gait and other movement styles to be part of the avatar.  What of, for example, automated copying of one’s companion’s gestures or adopting their facial features into one’s own visage – automated behaviors that can make the avatar more persuasive?   

Attempting to make ourselves appear more attractive, powerful or persuasive is an integral part of human culture.  Archeologists have found terrifying masks  and pigments for cosmetics in prehistoric sites. Venetian women in the Renaissance would use drops of belladonna in their eyes to dilate the pupils http://journals.lww.com/jneuro-ophthalmology/Abstract/2000/20010/The_Blind_Beautiful_Eye.8.aspx , making them more beautiful (presumably because dilated eyes are also seen in someone who is emotionally aroused) – while also risking blindness. Today, magazines and lifestyle coaches tell us how to “dress for success” – what styles and colors make us appear more powerful and intelligent – while lawyers similarly instruct their clients about how to look innocent and law-abiding.  We learn to control the tone of our voice to convey authority or to mask our emotions.  Executives gathering for an important meeting seek seats that pace them at the greatest advantage.  When we move to another medium, we learn how to present ourselves effectively within the constraints and abilities of that system.  For video chats, we learn how to place cameras and lights to appear at our best.  Our daily life is comprised of numerous ways in which we work to burnish our image in the eyes of others, perhaps subconsciously, perhaps quite deliberately.   

Virtual worlds, whether minimally screen-based or deeply immersive, enable an enormous number of new ways to be persuasive, to present ourselves in a good light, for in these computational spaces,  shape-shifting is easy and we can automate complex interactive behaviors.  While we cannot adjust our height in the real world (well, we can wear high heels) we can adjust it online.  
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Privacy and Public Space 

New technologies are radically changing what is private and what is public in our daily lives

Technology is radically changing what is private and public in our daily lives. Our personal, professional, and financial interactions increasingly take place online, where almost everything is archived and thus potentially permanently searchable and publishable.   Cameras are ubiquitous in public plazas - our strolls are recorded by storeowners, government agencies and, of course, our friends who post and tag pictures of us.  We share our location both deliberately via updates to locative social media and inescapably via our location-aware telephones.

Historically, human interaction was local and ephemeral; only those nearby could hear it and the words, once spoken, disappeared in the passing of time. Today, however, our interactions, and other’s observations of them, can reach across space and persist in time
. Surveillance cameras open seemingly private rooms to distant and unseen observers; archives retain casual conversations and out-grown profiles, forever enabling their out-of-context and possibly inopportune re-display. 
These technologies make distinguishing between what is private and public difficult.  We are often unaware of the recording of our words and actions, and do not intuitively grasp that casual interactions, once fleeting and ephemeral, are now permanently etched digital artifacts (Nissenbaum 1998; Nissenbaum 2004). 

Privacy is about maintaining control of information about ourselves.   This can include what we are thinking, what we said to another person, what we did last night, our undressed body, our favorite book, etc.  Privacy is contextual – I may discuss my family problems with one friend, but not another, and I certainly would not want them to be publicly broadcast.  I may be comfortable naked with my spouse, but not my co-workers.  Privacy varies from situation to situation and culture to culture.  I can freely share my taste in books if it is innocuous, if it is congruent with the mores of my community, or if I live in an open and tolerant society.   But if my taste reveals my deep religious commitments in a vehemently secular context or, vice versa, proclaims my atheism in a religious world, I may prefer to keep my reading habits more private – not necessarily secret, but limited to the people who I feel are accepting of my beliefs.  

Privacy is important because access to private information about us by the wrong person or agency can be harmful. The direst concern is with an intrusive and repressive government – the Big Brother of 1984 and the spies and agencies of recent and on-going totalitarian regimes.  Even for those of us lucky enough to live in a more open society, history shows that governments are in constant flux, and there is no guarantee that today’s democracy will be free forever.  The data that is now collected for innocuous reasons may be used tomorrow by a less benign authority.  

There are also concerns about employers and insurers who can hire, fire, and deny services based on information that have been able to glean about us.  More insidiously, there are people and institution that may not directly harm us, but whose motivations do not align with our own.  Marketers, for example, are among the most voracious amassers of information about what people do and say online.  Are they working for us, helping us find the goods and services we need?  Or are they working against us, manipulating our tastes and values to make us believe we have a ceaseless need for new purchases?  

In these examples, we are concerned about protecting our privacy from outside agencies, from governments and corporations that seek to constrain and influence our beliefs and behaviors.  But there is another, social, aspect of privacy.   We need privacy in order to maintain a variety of relationships with diverse people (Rachels 1975).  I may tell an off-color joke or use profanity in front of my friends, among whom it is an accepted way of speaking.  But I would not use this language in front of my great-aunt, who would be shocked, or my children, to whom I try set an example of model behavior, or my colleagues, who I want to think of me as composed and dignified.  Thus, I would be quite discomfited to find that a recording of my friends and I joking around in this manner was circulating among my relatives, kids or co-workers.   

Until recently, it was unlikely that such a recording would exist.  Today, camera-equipped phones, designed for easy and instant publishing of their content, are present in most social situations, making every acquaintance a potential paparazzo.  Dinner party attendees post live updates from the table about the conversation and the food.   Both online and off, it is becoming harder to discern who is privy to one’s words and easier to promulgate conversations and other activities to people outside the intended audience.  Technology is eroding our ability to keep separate the different facets of our lives.  

Privacy is important, but  more privacy is not always better.  We can protect our privacy by saying nothing and leaving no traces.  Taken to an extreme, a very private world is anonymous, lonely and anarchic.   

We need to have public realms, where we encounter new people and new ideas and where self-imposed constraint on actions, rather than the absence of watching eyes, maintains privacy. Vibrant public spaces are of great value to a community.  Public spaces are for celebrations and protests, for commerce and socializing; by being out in public, we see how others appear and act.  There is an energy that comes from being seen by others and making the effort to act in our public role.   

In some ways, technology is making our world more private.  It was not so long ago that one could easily see the entertainment choices of one’s fellow subway riders: their books and magazines were clearly visible.  Today people read or listen to digital media, and tiny screens hide their choice; a small but significant loss in the social vividness of the city, for taste in books and music is one way people define their social identity.   Many work places have become eerily silent, as employees who once gathered to chat at water-coolers now stay in their offices (or even at home), communicating mostly online.  The sociability that was once available simply by being in a public space is diminishing.  

In other ways, technology is creating new public spaces.  The internet provides numerous platforms for public speech: we can voice our opinions, display our photographs, and publish our songs to a global audience with unprecedented ease.  What we do in these new, mediated public spaces is much the same as what we do in traditional public spaces
 – we seek out entertainment, support political causes, meet new people.  But mediated public spaces are significantly different: words and images persist indefinitely, audiences are often invisible, and people’s identities range from wholly anonymous to extensively documented.  These new forms of public information can help re-invigorate public space – and they can also be a nightmare of violated privacy and repressed behavior.   

The design of new technologies shapes private life and public space
.  Design makes a camera invisible or prominent; it is a design choice to publicly display its video to the people it observes or to show it secretly only to a distant watcher. It is a design choice for a social network site to allow its users to present different facets of themselves to different people, or to insist that they present the same view to all.   Yet knowing which design to choose is complicated.  Privacy is not an unmitigated good: it requires tradeoffs with public life, sociability, safety, and convenience.  And it is not always clear what designs best protect privacy – if I speak freely now, because I am in private, but my words persist into an unprivate future, might my privacy have been better protected by always being in public and acting accordingly? 

Privacy and publicity are complementary and need to be in balance.  A world in which everything is private, in which you see little of your fellow inhabitants, is a world without society.  It is a world where people act in isolation, one where social mores have no place to develop.  A world in which everything is public is one where social control is overwhelming, where every act and expression is open to scrutiny.  We need public space, where we can encounter the new and unexpected, where we can see and be seen by others.  We need private space, free from the constraining norms of the greater world, in which to act as an individual and with a smaller group.   

Indeed, public and private form a continuum.  Many of our actions are public to some group – our family, our co-workers, our fellow cross-dressers or cat-fanciers – but private to our other social groups and the rest of the world.  The street is obviously public, but even one’s family, in “the privacy of one’s home” is also a public, with its own set of rules for how one behaves: danah boyd notes that teenagers think of the family as public space and their friends as the private world, whereas adults perceive the opposite (boyd 2006).  How much control you have over the norms of a situation affects whether you perceive it to be public and controlled by others, or private and controlled by you. 

Tolerance affects our need for privacy. The drawbacks of a highly public world – intense social control, endless scrutiny – are ameliorated in a society that accepts and protects diversity of opinions and behaviors.   We need to balance the public and private, the collective good and personal liberty.  When the public sphere is liberal and gives people much freedom, there is less urgency for privacy.  

Designs to demarcate public and private

An important role design plays is to demarcate the public and the private.  In a plaza, we assume that other people in the space can see us; we may be aware, too, of those looking out the windows of overlooking buildings.  But new technologies make it harder for us to see those who see us.  We are often unaware of the cameras that make us observable from miles away and for years to come.  Online, we may be aware that we are posting a remark in a public forum, but not intuitively grasp the scale of the audience, nor the ways that this remark may become part of our growing virtual persona.   We can enhance privacy by clarifying the scope and boundaries of our ambiguous public realms. 

The illusion of privacy induces people to act, erroneously, as if they were in a private space. Online, many spaces feel as if they are very private, that one’s actions are seen by no one and one’s words are perused by only a few.  In fact these actions are been made in a space that is not only public, in that many eye can see it, but is also hyper-public in that it can be seen for an extended time, in many contexts.  

A hidden camera breaks open a space without the knowledge of those observed, while a visible camera makes them aware of the possibility of being recorded and a prominent live video feed makes it more intuitively clear that the space may be spatially and temporally extended. We act differently in private than in public and need to be able to perceive those distinctions in order to act appropriately.  Our perception, however, is inevitably asymmetric:  A public display of the images and data gathered in a space provides proof that it is public, but lack of such a display cannot reassure us that the space is private.
Individuals’ standards of personal privacy vary; some desire attention while others seek isolation.  A well-designed space, whether virtual or physical, should help them understand how far their words and actions can travel.  It is then up to the person to choose how to act and what to reveal.   

visible audiences

In our face-to-face communication, we take for granted the ability to see who is listening.  Online, the audience is often invisible: we are aware of the people who participate actively, but forget about the silent readers, who may greatly outnumber the vocal ones (Nonnecke and Preece 2003).   

This lack of audience awareness helps create the feeling of intimacy that can characterize even very large online discussions; people feel – and thus act – as if - they are addressing only a few known companions, not the multitudes who are actually reading.  This can be good: the intimate tone of informal speech and personal revelation makes for more interesting reading than the stiffly self-conscious voice of someone addressing a vast audience.  Yet this unawareness can create a voyeuristic dynamic in which people reveal far more than they would were they aware of the scale of the discussions.  

Redesigning discussion sites can make the reading audience visible.  A message in such a forum would show how many people had read it – or even who the readers were.  Making the audience visible would affect both writers and readers.  A writer who becomes more aware of how large her audience is or how many strangers are in it might write more formally and disclose less personal information.  A design that simply counted each view would have less affect on  readers
, but publicly listing their names would make readers more circumspect about what they were seen perusing.  Making the audience visible transforms the social dynamics of the conversation.

For readers, the obvious privacy concern is with controversial material.   But making readers visible would also affect behavior around seemingly innocuous social material.   Let us look at how this would affect, for example, status updates. As an invisible reader, I can peruse the updates of many friends and acquaintances, stopping to comment on only a very few, if any.    The friends whose proud achievements, vacation photos, or latest jokes receive no comment from me do not know if I have said nothing because I do not care, cannot think of something to say, or simply have not seen them.  As a named and visible reader, I need to be more selective about what to read for since it will be apparent that I am aware of something, I will often feel obligated to respond.  I might choose not to read what promises to be an accounting of an important event, because I do not have the time to respond properly and do not want it to be known that I have read and am aware of the event, but have said nothing.   Visible readers have greater social responsibilities.  

Our existing social norms influence our understanding of privacy.  If we frame online writing as conversation, we expect visibility of all participants.  In a face-to-face conversation or a telephone call, the norm is to be aware of the audience; an unseen listener is an eavesdropper.  Allowing the speaker (or writer) to see who is listening is courteous rather than invasive.

On the other hand, if we frame it as publication, we expect privacy for the readers.  Reading privately is a revered right.  Thus, if we think of social media as being like publishing, then making the audience visible is itself an invasion of privacy, reminiscent of asking libraries to reveal their patrons’ borrowing records or the concern over electronic books keeping tabs on their readers (Ozer and Lynch).  Naming the readers of, say, an online political tract has unpleasant overtones of state surveillance.  

To support privacy, designs need to clarify the conceptual model underlying participants’ expectations of what they can see and what they can hide.  The publishing model, with its invisible audience is suitable in some situations, and the conversation model, with its mutually visible participants, is suitable in others.  A social medium can follow either model; designing it to support privacy means providing cues to ensure that participants’ expectations match the medium’s affordances.

visible surveillance

In some situations, the best way to protect privacy is to remind people they are in public – and the watchers may not be their intended audience.   Mistaken expectations about privacy are frequent at work (Nord, McCubbins, and Nord 2006), especially as communication technologies blur the distinction between office and home.  We chat online with friends while in the office, and keep up with professional duties from home. Employees often feel that their email and other communication is private.  Yet it is not, especially if they are using company equipment and accounts 

If a company says that management may scrutinize all email, it is important that the employees habitually think of their email at work as public communication.  Yet although they may receive notices that their correspondence may be read and their online activities monitored, employees frequently do not understand that there is not a zone of privacy for personal correspondence or they forget they may be observed.   

Imagine a workplace common area with a big dynamic display that shows the flow of email in the company.  Such a display is interesting as a social map of the company (see ch x), but it also functions as a very visceral reminder that these emails are not private.   If I am secretly dating someone in the next department, it can make me think twice about sending him a note via company email.  Do I want a connection between us to show up in a public display?  If not, I need to find another way to reach him.  If I want to schedule a very confidential meeting with HR to complain about my boss, it reminds me that he may read my email.  Perhaps I should call, instead.    

The display does not reveal the contents of the email – you can still send company confidential email to co-workers without any of the material being revealed to casual visitors, but you are reminded and would  come to intuitively feel that your actions, when using the company’s communication technologies, are open in various ways within the company.  It makes the virtual space semi-public, like the glass-walled offices that are popular in many businesses.  We can close the door so no one hears what we are talking about, but anyone can see who is meeting with whom.

Such a display would have a chilling effect on users, but that can be a good thing, as in this case.  Given that the employees’ correspondence is already monitored, they benefit from greater awareness -- and the company benefits by having employees focus on work-related issues.  (One might argue against tightly monitoring employees, but then the solution is for the monitoring to stop or be limited, not for it to exist while its subjects are only vaguely aware of it.)

Design needs to balance the benefit of providing people with the knowledge that they are or might be watched with the cost to them of the pervasive anxiety this knowledge can engender.

In 1785, the English philosopher Jeremy Bentham proposed the “panopticon”, a prison designed so that prisoners could be under surveillance at any time, but would be unable to tell at any given moment if they were actually being observed or not (Bentham 1791).  Though they might be unobserved, they would need to act at all times as if they were under an omniscient and omnipresent eye.  

The concept of the panopticon resonates in a world where surveillance is increasingly ubiquitous.  The social theorist Michel Foucault, wrote in Discipline and Punish, his history of prisons and punishment, says “[t]he panoptic schema, without disappearing as such or losing any of its properties, was destined to spread throughout the social body; its vocation was to become a generalized function .” (Foucault 1979). 

Though the phrase “ignorance is bliss” sounds unsettlingly like the Party’s slogans in 1984
, it is actually from an 18th century poem, saying that given the inevitability of suffering and death, it is better to enjoy youth life without being consumed with thoughts of the misery to come  (Gray 1753).   How much should we be aware of the possibility of surveillance?   When is it better to know, and to limit what we say and do – and when is that self-censorship itself a problem?   The answer depends on who is watching.

Anonymity, pseudonymity and verified identity

Online, the extremes of anonymity and verified identity are relatively easy to create.  What is difficult to create online is the gray space of everyday life – the incomplete but functional privacy that comes from the spatial and temporal separation of home and work, friends and family.  

We can attempt to re-create our faceted identities, using multiple identifiers for different roles.  People do this, using one email address for games or dating, another one for work, a third for shopping or political activity, etc.  

There is a whiff of the illicit about this, for in our ordinary life we seldom, unless engaging in a forbidden activity, resort to using a false name.  Face to face, the separation in place and time between our social, familial and professional worlds is usually sufficient to give us the privacy we need to maintain the distinct facets we present to each.  Online, however, search engines conglomerate all data and activities carried out under a particular identifier, requiring the more radical separation of different identities.  

These separations are delicate, for a single link between two personas, two identifiers, makes it easy to connect them.  For example, a family that wants to keep secret how much they paid for their house can use a pseudonymous trust to buy it, in which case even though their town assessor publishes all house prices online, their name is not listed. However, as soon as something – an online c.v., a publicly posted party invitation, a news article – connects their name and address, all this data is united.    

In the physical world, the difference between private and public is often a distinction in space – you are in your room (private) or out in the street (public). There are many semi-public physical spaces, too:   the gym, a classroom, restaurant, a party at someone’s house.  The notion of “local” is central to privacy.  A private matter can be public within a small group; the privacy violation occurs when it spreads beyond the bounds of the intended group.  

As our actions and interactions move online, privacy and the notion of local   center around identification – you are anonymous (private) or named (public).   Pseudonyms are local identities: identifiers that maintain history and reputation, but are distinct from their creator’s real world identity.  

It is useful to clarify the distinction between anonymity, pseudonymity and veronymity (i.e. real name identity).  Anonymous words and actions are untraceable
. They exist entirely separately from any person:  with true anonymity, they are not connected to your future or past actions.   Pseudonymous words and actions also cannot be traced back to you, but are connected to a fictional name.  They are connected to with other actions you (or others - it is possible to have a collectively created pseudonymous identity) perform using that identity.  A pseudonymous identity can have an extensive presence and a carefully maintained reputation.  Veronymous words and actions are performed using  your own, real name  identity.  We carry out most of our daily activities veronymously - our actions can be linked to our embodied self.

Anonymity provides the greatest privacy, and the least accountability.  An anonymous statement contains information, but is devoid of the context of knowing who said it.  Without that context, it can be very difficult to judge the truthfulness and value of the statement.   Let us take, for example, an anonymous note that arrives at a politician's desk saying that the owner of a nearby factory has falsified safety records and is in fact violating key guidelines.  With no knowledge of who wrote this it is hard to know how much credence to give the note.  Was it an employee, concerned about safety but afraid to be identified because of the many possible repercussions?  Or someone from a rival business, hoping to cause damage? The note might contain information that would help the reader assess its veracity: detailed examples and dates of the false records would suggest that it was indeed an important warning to follow up.   "Whistleblower" cases are among the top reasons for maintaining, in a world of increasing identification, channels for anonymous communication.   The downside of anonymity is that without accountability, bad behavior is rife
.  

Online, the negative aspects of privacy through anonymity are vivid and common.  Anyone who reads the unmoderated comments on any online article is familiar with the commercial spam and misanthropic rants that fill them, and horror stories of anonymous harassment repeatedly appear on the evening news.   It is easy to be (somewhat) anonymous online and any forum that allows anonymous participation quickly degenerates into hostile flame-wars and fills with spam.  

Many sites now require participants to identify themselves to avoid this.  Others moderate participation - they may allow verified participants to post easily, but hold anonymous comments until a moderator has vetted the remarks.  Pseudonymity, which encourages people to care for their accumulating reputation, provides both accountability and privacy.

I can create a pseudonym that I will use, say, for doing product reviews online.  We would like these reviews not to be anonymous: part of their value is that one can see a whole history of someone’s taste, so you know if it aligns with yours.  A pseudonym keeps these reviews from being part of my public persona.  Why should I care?  I may be reviewing personal products – whether medicine for itchy feet or the book I just read or even just the restaurants I eat at or the hotdogs I buy.  Is this private information?  Some of it is.  Which is private is a personal decision.  One person might like to have all the fantasy novels that they read be part of what all people know about them – for others, it is a private taste and not part of the public persona that they wish to fashion.  One person might want others to know about the elegant restaurant they visit (indeed, this display might be for them the main point of the visit) , while another might feel uncomfortable about publicly displaying such extravagance.  I may want to discuss controversial political matters without my opinions being part of my real-life public identity.  I may simply want to keep private how I spend my days:  I might have no problem with others knowing that I read the Times or buy Palmolive, but I do not want it to be part of my identity that I spend hours embroiled in virtual discussions. 

We take for granted that many of the patterns of our behavior are private, because they are – or have been until recently - obscure.  But as more information is recorded, correlated and connected – even if it is all information that individually we are aware of as public data – the patterns that it reveals when analyzed and visualized can be far more revealing than any individual item.   

If search engines and others create vast and detailed pictures of us, they do so by aggregating everything associated with a particular identifier; if there are multiple identifiers that are known to refer back to the same person, all the various data that exists under each of those connected identifiers are also united.   To create a private space, one must act either anonymously or under a pseudonym.   Anonymity is generally not conducive to civility.  Thus, an important – but delicate – aspect of online privacy is the creation of multiple pseudonyms with rigorously maintained separations.  

In the physical world, we maintain privacy through the separation of different facets of our lives.  Co-workers with strongly differing political or religious beliefs can get along by not discussing those facets of their lives at lunch together; parents of young children can be silly and warm at home yet authoritative and imposing at work.  For everyday privacy, the distance between work and home, or between different sets of friends, etc. can be sufficient to keep different aspects of our identity separate. Online, we need stronger walls between aspects of our lives we wish to keep distinct, because searches easily collapse together separate facets that share a common identifier (i.e. your name).   

Thus, while pseudonymity- acting under an assumed name – has an aura of the illicit in face-to-face interactions, in online situations it serves to recreate the level of personal privacy we expect in our everyday lives.  

But pseudonymity unaccompanied by history is effectively anonymity. An online forum in which people participate with random and disposable names, quickly degenerates into disorder, unless the contents are moderated from outside; it will not have an emergent, cooperative order 

Who is watching us?

Our feeling about being observed depends on the observer.  Why are they watching us?  Is it for our own good, or does it harm us?  Is it an asymmetric observation, where they watch us while we are unaware of them?  Or is it an experience of mutual assessment?

The focus in this book is on private and public social interaction, where controlling and revealing personal information is part of negotiating trust and establishing bonds among individuals.  Yet we need to be aware of others who observe our actions – governments, employers, insurers, marketers, etc. - whose purpose may be detrimental to us.  They add a cost to our interactions that may be steep enough to make us rethink how we act – or demand a greater degree of privacy in our social spaces.  
Most readers of this book live under nearly constant government surveillance in public spaces.  Security cameras, increasingly able to recognize faces, monitor stores, parks, and streets.  Private phone conversations may be recorded, and shopping, web browsing and travel records may be analyzed.  The aim of this surveillance is combating terrorism and crime; many citizens support it, especially at times and in places where fear of attack is high.   It is benign to the extent that the government’s laws and actions are just.   Yet even a just government can have corrupt or over-zealous departments and individuals.  And governments change, while databases last forever.  

Governments are not the only watchers.  Corporations watch, too. They want to know if you are credit-worthy, insurable, or employable.  Many people in Europe and the United States see this as a more immediate concern than government repression, for while they think of themselves as generally law-abiding, they have done things that could make them ineligible for a desired service or position.  Feeling that all your actions, everywhere, must conform to a company’s ideal puts tight constraints on behavior.  

Some of this observation is for our own benefit. Medical use of data about us is generally helpful, letting us and/or our doctors make better decisions for our health.  However, insurers’ use of that same data is often harmful to us, for they seek information that allows them not to reimburse us for medical expenses.  

Surveillance can be indirectly beneficial.  The government may intrude on our privacy for our own good, to protect against terrorists and criminals.  It needs information about everyone in order to find those who are truly dangerous.  We may benefit from the government having access to other people’s information, but do not derive any benefit from – and arguably are harmed by - their access of our own information.  Here we need to weigh the benefit against the privacy costs.  (What has been disturbing in the years since 9/11 is the claim that fighting terrorism is infinitely important, trumping all costs). Can the government maintain security with lower privacy costs, e.g. by diligently destroying information as soon as it is reasonably deemed irrelevant?  And what are the social costs? If the government uses the data it finds this way for suppressing dissent, the cost is extremely high.

Whether marketers’ use of our private information is beneficial or not is up for debate.  They claim that, by being able to better target advertising to your wants and needs, they can provide information that is more relevant to you -- which sounds helpful.  However, the “benefit” of being persuaded to consume more, of ever more skillfully and subtly being made dissatisfied with what we have, benefits the advertiser and its client, but is arguably quite costly to us (and the environment).  

The benefit to us of employers, school admission offices, etc. having access to private information is also complex.  Admission and employment are generally zero-sum games – someone will be hired, and one person’s loss is another’s gain.   The key issue is whether the information the employer is using is relevant to the decision.  If it is-- if it helps her make a better decision and is in line with what the community thinks is pertinent information for assessing that sort of job or opportunity --  then it is beneficial: though it may cost one person the job, another, presumably better suited person does get it.  The problem is when the information used is not materially relevant to the decision.  This is a matter for the community to decide (though what constitutes the relevant community and how they made this decision is not always clear).  As a country, we are a community that has outlawed racial and other forms of discrimination in hiring: an interviewer is privy to the applicant’s race and gender, but is barred from using it in their assessments.  We need to make similar determinations about the use of all kinds of private data: health information, online comments and photographs, etc. 

A very different category of observers is other people in a social setting.  “Although Big Brother actions may threaten life and liberty, it is interpersonal privacy matters that figure primarily in decisions about technology use on an everyday basis.” (Palen and Dourish 2003)  This is the privacy of social mores, of social expectations, of keeping face and experiencing embarrassment.  This social privacy is changing as our interactions move online, where they are stored, archived, collated, visualized and permanently retrievable. We are entering a world where the impression we make comes not just from our present demeanor, but also from a vast shadow of past words, photos and others’ comments.  While much has been written about technology and changing expectations of external privacy, the impact of new media on social privacy and public space is less well understood.  Why do people want to know private information about each other – and why do people want to provide it?  Is this beneficial or not?  Who benefits?  Who loses?   
Facets of identity

We all work to create an impression on other people – to make them think a certain way about us.  This impression, or “face”,  changes given different audiences and varying contexts (Goffman 1966)
.  Sometimes we may want to seem authoritative and knowledgeable; at other times, with other people, we may want to seem loving or sinister, empathic or helpless.  

We are not always able to present the face we ideally wish to show.  I may want to show my boss that I am really brilliant and responsible, but if my job is very menial, I may have little opportunity to do so.  Or, information may surface that is contrary to what I want the others to know – that disrupts and distorts the face I wish to present.  Thus, the embarrassment that occurs when you are out with new and old friends, and one who has known you for a long time tells revealing stories out of your past that contradict your current image.   

Such disruptive information is a form of privacy violation.  It is the revelation of information that was meant for one context into another one (Rosen 2000).  These violations need not be malicious or even intentional.  An embarrassing loss of face can occur if you are out in the park in old clothes, playing silly games with your dog, when a colleague from work, to whom you have always maintained a formal and serious demeanor, spots you.  Indeed, simply being in the presence of people you know from disparate social contexts makes such privacy violations likely.  It is awkward to encounter them together – simply choosing which voice to use means that to some members of the mixed audience you will seem to be acting out of face.  

Privacy violations are thus not only a matter of revealing what we think of as “private” information – our weight or salary or romantic interests – but also anything about us that we did not want to have presented in a particular context, even if it is quite innocuous in another.  Even information of which we are quite proud of in one context can be embarrassing in another.  In a professional context it may be perfectly normal, even necessary, to display one’s knowledge and achievements.  Yet in the company of friends one might want to appear more modest – the professional mode would be misunderstood as unappealing, self-promoting and out of face.

Mixing social contexts can also be beneficial, providing depth to the impression we have of each other.  It is nice to know that your friend is a well-respected expert in her professional life, or that your highly efficient colleague is sweet and silly with his toddler.   Politicians running for office strive to keep a balance between the humanizing effect of allowing us to see them with their families, and maintaining the aura of authority and competence that a be-suited official image conveys.  

Technnology collapses contexts

In the pre-Internet face to face world it was relatively easy to keep one’s social contexts separate (though not always successfully – the discomfort of keeping face in the presence of people from different and incompatible social contexts is the basis of farcical writing dating back to [early example]).  Online, however, these contexts often collapse.   On a social network site, readers of your updates and the writers of comments about them may include your colleagues, your anarchy-espousing college roommate and your prim great-aunt.   (Donath and boyd 2004)
Technology, including search engines and social network sites, makes it more difficult to maintain the separation we have in the physical world between different roles and personality facets.  Sometimes this is deliberate.  Mark Zuckerberg , the founder of the giant social network site Facebook, has stated that one of his goals is breaking down these social walls between people, and Facebook’s design strongly encourages people to present personal updates, including photos of family vacations, announcements of work travel, statements of political opinion and religious belief, in a single undifferentiated context.   “You have one identity” Zuckerberg has said  “Having two identities for yourself is an example of a lack of integrity”(Kirkpatrick 2010 p. 199).   

The demand for a single, un-nuanced self-presentation oversimplifies the complexity of human personality and human social existence.  We play different roles in different situations – I may be silly and playful with young children, yet also have absolute authority with them, neither of which is my role with a senior colleague. The varying facets of ourselves we show to people results from having different relationships and things in common with each.    

Furthermore, this stance is at best naïve about the importance of privacy to people outside of the mainstream, whose beliefs and practices leave them vulnerable to harassment or persecution.   It is easy to espouse the extreme transparency of an un-private life when your religion, your taste, and your lifestyle align with the values of those in power.   For others, privacy is essential to be able to safely discuss their ideas, practice their religion, show affection for their lover, etc. 

It is not only the marginalized who seek privacy to avoid conflict.  Our ability to have a diverse society – to build communities of people who are different, who disagree about things – depends on our ability to mask our differences when necessary.  Indeed, “politeness” is primarily concerned with preventing overly honest interactions – we learn to be gracious when we are actually irritated, to say thank you when we are disappointed, to act calm when we are seething
.  Both in the course of trying to present ourselves in as good a light as possible and in striving to be nice to others, we may act in ways that are at odds with how we actually feel.   

What is the social effect of being unable to present different facets of ourselves in different circumstances?   One possibility is that people will be more circumspect. They will keep information offline, and say mostly innocuous, even banal things.  Many users of Facebook have said they follow this strategy in order to not offend or act out of character to the diverse set of people who are privy to their updates (Lampinen et al. 2011). 

Another, perhaps utopian, possibility is that people, upon seeing more about each other, will become more tolerant.  In 1985 the communication theorist Joshua Meyrowitz argued that media (at that time, primarily mass media) were breaking down the barriers between social groups by exposing facets of their lives and ideas that had previously been hidden from each other (Meyrowitz 1985).   

Understanding the role of technology in pushing society towards tolerance or divisiveness is complex.   Online forums bring together very diverse groups of people, but often these gatherings often result in highly polarized antagonisms.    Simply throwing people with fundamentally different beliefs together does not alone promote tolerance – usually the opposite.  Time can bring better results, as when you learn that someone with whom you already have some bond is less similar to you than you had thought; here the existing tie motivates learning more about why the other holds these disparate beliefs.    

Being among strangers is a defining feature of being in public. Being among the same group of people after they have ceased to be strangers and have come to know each other becomes a  private gathering, where one can reveal more about oneself.  If the initial group of strangers is homogeneous, it is easier to form the group – and there is less to be learned from others’ differences. If the initial group is quite diverse – as it often is online – the challenge is to create a situation that generates enough trust to establish ties. Though much harder, there is potentially much more for the group to gain from the experience of coming to know each other.  

Private information is a social currency that we trade to establish trust.  Knowledge is a source of trust: the more people know about each other, they more they may trust each other.   This aspect of information sharing does not dissipate if widely spread.   Exchanging confidences also engenders trust through secrecy: the confidants have the bond of having trusted each other with information they do not share with others.   Telling something to me and no one else signals that you trust me, but if you tell me along with one hundred other people, there is no longer a special significance. Sharing information widely diminishes the trust achieved through shared confidences.  

To connect with others we need to be somewhat vulnerable, somewhat open.  We must reveal a bit of ourselves.  It is part of the constant tradeoff of privacy vs. accessibility in the social sphere.    

The most private of times, the most public of times
20th century America was in many ways the most private of societies.  Huge numbers of people migrated to the relative anonymity of cities, surrounded by strangers.    It was the century in which going to the bank went from a social exchange with a clerk with whom you exchanged pleasantries and greetings to the much more efficient but impersonal interaction with a bank machine.  Big companies transferred their employees every few years, resettling them in new face-less suburban tracts with wide and empty streets.  Television moved entertainment from public theaters to private homes.  Not only did we not know our neighbors’ secrets, we did not even know their names.   Privacy slid into isolation. 

At the same time, it was becoming the most public of societies.  At the beginning of the 20th century, women ventured out only if properly covered up from wrist to ankle; by mid-century, they were on the beaches in bikinis.  Television let ordinary people expose their personal quirks in front of millions, coyly at first with programs such as “The Newlywed Game”, and accelerating to today’s relentless broadcasts of plastic surgeries, family court battles, childbirth close-ups, and hoarders’ piles of dirty laundry. 

Entering the 21st century, it is also, on the whole, a tolerant society.  This, plus the abundance, if not excess, of privacy, creates a world where in which many people place a low value on privacy.   We post updates about our dates, our health, and our political beliefs.  At the extreme, we allow cameras to follow us day and night, discuss our family’s unhappiness on TV, and describe the minutiae of our daily life in tell-all blogs and memoirs.  The openness of our society appears to be self-perpetuating: the more we see and hear of other’s thoughts and actions, the less shocked we are by differences and the more tolerant our society becomes – and the less value we place on privacy.  

America is the “wild west” of privacy in a two opposite ways. First, the myth of the frontier, of the endless ability to move west and start over as an unknown, history-free stranger, is deeply rooted in its culture; this is privacy through reinvention.  Second, though, privacy is not well protected.  In America, it is open hunting season on data, as compared to in Europe, where numerous laws govern the collection and use of citizen’s information.  Europe does not have the mythology of endless reinvention: many people still live in the towns and villages of their ancestors, deeply aware of how long one’s history can linger.  Europeans also have more immediate and vivid memories of the horrors a totalitarian regime can inflict and of how it can use records to terrorize people. 

As we attempt to understand the current rapid, technologically precipitated changes in our experience of public and private, we need to keep in mind that our sense of “normal”, of the proper balance between the two, was formed in a particular place and time, and is neither culturally nor historically universal. 

20 years ago, it was difficult to find out much about a person who was neither famous nor personally known within one’s social group.  Today, whenever you come across a new person – a name mentioned in a news article, a person seated across from you at a business lunch, a potential babysitter, etc. – the first thing you are likely to do is to Google them.  For some people, there is still very little information.  But many others have extensive dossiers: a search on their name comes up with papers they’ve written, articles about them, photos at parties, blog postings reaching back several years, court records of their divorce and custody battles, their arguments in forums, and their reviews of shoes and hotels and anti-fungal creams

Our social expectations are changing.  If no information comes up in a search on someone you meet in a professional context, it now seems strange.   Have they really left no mark online – not a posting? Have they not inspired anyone to say anything about them?  Our expectation today is to be able to find data about others
.   

This also changes what we expect others to know about us.  If I am meeting someone for the first time, say, a researcher from a distant university, how much should I know about him?   If I know nothing, it can seem a bit insulting, as if I did not think they were important enough to look up.  Yet if I do such a search, and now I know that their dog recently died or they spent several years living in Mumbai, how do I bring up this  personal knowledge I have about someone who had been a stranger only minutes before?   We need a new etiquette to help us appear to be interested and attentive, but not a creepy stalker.  

Like celebrities who both crave fame yet complain about the cameras that follow them, we are ambivalent about whether we want more publicity or privacy.  

People’s reactions to these social changes are mixed.  A newspaper article about sharing in social media described people who enthusiastically and publicly post such things as what they ate, the clothes they bought,  and where they are  (Stone 2010):

 “Mr. Brooks, a 38-year-old consultant for online dating Web sites, seems to be a perfect customer. He publishes his travel schedule on Dopplr. His DNA profile is available on 23andMe. And on Blippy, he makes public everything he spends with his Chase Mastercard, along with his spending at Netflix, iTunes and Amazon.com. 

“It’s very important to me to push out my character and hopefully my good reputation as far as possible, and that means being open,” he said, dismissing any privacy concerns by adding, “I simply have nothing to hide.” 

It prompted an outpouring of almost unanimously negative comments, e.g.

Lack of common sense. That's all I can attribute it to. Seriously, what real or tangible purpose does posting everything you do or purchase serve. You can call me old fashioned, but privacy is something I (and countless other millions) would like to continue to enjoy.

and

I am a very private person and find appalling this need people have to expose everything about themselves on the web. I do not understand it. But I generally find the entire culture, from the worship of vapid celebrities to 50% high school drop out rates, appalling. None of it bodes well.

and

Years from now, when we look back, this sort of thing will be to the 2010s what polyester pants were to the 1970s.

Is this sharing part of a growing trend toward decreasing privacy or is it a temporary fad, perhaps more akin, in its risks and long-lasting repercussions,  to taking acid in the 60’s than to wearing polyester pants, but nonetheless a passing fashion? 

By the time you read this, many of the websites mentioned will be gone
.  In a couple of years, the form of providing information will have transformed, so that today’s “status updates”, “tweets” and “check-in” will indeed sound dismally out of date.  However, the concept of sharing extensive and seemingly mundane information online may well continue, for its social value goes beyond satisfying narcissistic tendencies.

Permanent records

Judge Benjamin Cardozo wrote in 1931:“What gives the sting to writing is its permanence in form. The spoken word dissolves, but the written one abides and perpetuates the scandal.” Ostrowe v. Lee, 175 N.E. 505, 506 (N.Y. Ct. App. 1931).

The online world is a hyper-public space that extends in time.   The biggest transformation in privacy and public space the internet has created is the retention of data into the indefinite future.  Our spoken words are ephemeral, disappearing as soon as we utter them.  Our traditional written words on paper are relatively controllable, individual objects: photos and diaries can be destroyed.   But the words and images that reside online are tenacious.  They are easily copied and live on in back-ups and other archives long after you think you have erased them.  While some things do indeed disappear, it is reasonable to assume that anything published online is there forever.  

We think of the past as private, with time creating a curtain that shields our present self from our earlier days.  Our mobile society has a mythology of personal reinvention and redemption.  We believe in moving on, in creating a new life for ourselves.  More prosaically, you may have spoken openly when you were young and single and jobs were plentiful, but now you want a more serious job or insurance.  Or, you are now going through a difficult custody battle and wish to be able to present yourself as being as mainstream and vanilla as possible.   

An ineradicable data shadow makes the past a part of the present.   Of especial concern is the fact that words and images taken from the past are, unless they were intended for a future public, taken out of context.  It is the display of information in an unintended context that defines a violation of privacy (Rosen 2000).

A generation ago, students went off to college as blank social slates, able to start fresh, create a new identity independent of their high school role.  Of course, not entirely new:  personalities, social skills, and interests did not change and the careless, charismatic athlete was quickly distinguished from the awkward and introverted mathematician.  What was escapable was the roles they’d outgrown; in entering a new social ecology, they could find a new niche.  Today students arrive with roommates already friended on Facebook, already calling them by the nicknames they had wished to shed.  

For those of us who grew up at a time when every move was a fresh start, this new inescapability seems invasive.  Yet those dislocating moves were a painful severance as well as a liberation, a harsh chopping away from the past as well as a fresh start.  The new inescapability is also a new continuity, ending an era of disposable pasts.  

Our ineradicable data shadows certainly present enormous challenges to privacy.  Yet making the past go away can be undesirable.  The nightmare of 1984 is not only the pervasive surveillance, but also the constant re-writing of history; Winston, the novel’s protagonist, works in the Ministry of Truth, his job to revise past news stories to keep them in line with the Party’s current positions.   
We are living in an experiment, shifting rapidly from a culture in which reinvention was singularly easy, due to great mobility and the relative anonymity of city life, to a culture in which the past is inescapable, a culture in which everything goes into your permanent record.  

Perhaps the cultural response will be a great belief in personal transformation.  We may be more empathic if we know more of the struggles someone had in becoming the person they are now.  Or perhaps we will discount the past when it is  too dissonant with the present. Many teens have been mortified when their mother brought out their baby pictures to entertain their date – but these pictures, no matter how embarrassing, seldom affect the date’s impression of the present day self.  The diapered baby is too distant to connect to the current person.  

Some legal scholars have proposed “reputation bankruptcy” as a potential (but problematic) solution to temporal privacy issues. [Rosen: NYTimes article ; Zittrain The Future of the Internet ].  There are legal precedents – convictions can be expunged from one’s records, and one of the important tasks for a trial judge is determining what evidence – what tales from the past – can be heard during a trial.  

Leaving out the considerable -- and given the reproducibility of information, probably insurmountable -- technological problems of instituting “reputation bankruptcy”
, a fundamental social question remains: what about the past do we as a society feel is legitimate to erase?  We have rules about what constitutes normal personal information polishing and what verges on deception.  Your resume, for example, is a history of your past jobs and education.   You may omit things, and even rearrange the document to obscure these omissions (e.g. the years you were out of the job market because of family, cult membership, incarceration, etc.).  But you are not allowed to pad it with non-existent accomplishments; if caught doing so you could face loss of your job and possible legal prosecution.  Social situations are murkier.  Advice columns frequently feature questions from people unsure about what they must tell a new romantic partner about their past - other lovers, financial bankruptcy, marriage, an arrest?

In the physical world, we take for granted that we spend time and money crafting our appearance.   We need to learn to craft our virtual self, too.  For most people, the notion of shaping what is online about you exists is still an abstraction. Those who frequently study other people’s online data – who have a visceral sense of the portrait that data can draw – are the ones most likely to monitor and shape their online presence (Madden and Smith 2010).  

Observed everywhere – the physical melds with the virtual

Walking down a street today, I can see many people – strangers – going about their business.  Although we are all out in public together, we retain quite a bit of privacy.  I do not know where they are going or why, nor do I know much about them beyond what they have chosen to reveal about themselves.  Our privacy comes not from being hidden, but from being obscure.  

Today, the footage from the increasingly ubiquitous surveillance cameras in public spaces is effectively of anonymous people going about their unknown business. Only when there is reason for suspicion, e.g. a robbery, is the effort made to figure out who they are.

But once computers can recognize people and attach to their physical selves the vast hoards of official, commercial and social information about them, obscurity evaporates.  As face recognition improves (and in our online socializing, many of us unwittingly help by tagging images of our friends and ourselves), anyone will be able to point a camera at a stranger on the street, identify them and  see a vivid portrait of the data they have generated,  the reputation they have accrued, and the records they have left.

To us, this seems creepy; it is the end of privacy.  Think of how self-conscious you feel when someone is looking closely at you.  Now imagine that they can see a tremendous amount about you – not just your face, hair, clothes and body, but also all the information that is publicly available about you.  Maybe this is not such a bad thing for you.  Maybe all the public records about you are things you are proud of – your job success, the articles you have published, and the winning races you have run. However, maybe there are things about you online that make you cringe.  A negative article.  An embarrassing photograph – maybe you were drunk or maybe the just makes you look as if you were.  The nasty flame war you got into years ago, the one that ended with everyone calling each other Nazis.  Did you write a review for bad breath remedies? Or for a book you read on what it is like to be married to an alcoholic?  What about your search history?  You might well find the merging of the virtual and physical selves uncomfortable, knowing that anyone else in the park, the café, who might be curious about you, could see all this.

But the future inhabitant of that hyper-public city,  upon looking back at our current world, might find it unsettlingly opaque.  Enigmatic strangers surround us.  Yes, the astute observer can read quite a bit of identity information from passersby: we can recognize businessmen vs. construction workers, wealthy vs. poor.  Yet some wealthy people seek to be inconspicuous, while others who are poor strive to appear successful, and many people are reticently indeterminate, hiding lives of extraordinarily complexity under an unremarkable exterior.  Our unaugmented public display, while not entirely uninformative, provides a layer of privacy through vagueness, ambiguity and the ease of imitation. 

Perhaps most unsettling to the time-traveler from the future would be our ignorance of whether the strangers around us are dangerous.  Is the man on the playground park bench just reading his book or is he a child molester scouting his prey?   Is the passerby who offered to help us with our flat tire a kind Samaritan or a potential thief?  Because of this ignorance, we treat everyone with suspicion.  If our car breaks down, we are told to stay inside with the doors locked, telephone the authorities for help, and check their (low-tech) ID carefully through the window before accepting aid.   Safety concerns such as these may give us our first taste of widespread social augmentation.  It is not hard to imagine a government deciding that in the name of security, all convicted felons or sex-offenders must virtually broadcast their status, perhaps with an easily read RFID tag.  For the traveler from the augmented, hyper-public, fully identified future, accustomed to knowing so much about everyone around, our current world would seem unnavigable, its inhabitants socially blind.

In a world of ubiquitous surveillance, to be in private means to be unidentifiable.  Surveillance cameras glean little about a hooded and masked populace.   If people feel oppressed by the watching eyes, they may respond, like paparazzi-hounded celebrities, by venturing out only if thoroughly disguised.   But intense suspicion may fall on anyone who cannot be recognized.  The question of how identifiable one must be in public is already a subject of intense debate.  “On grounds of security, however, I believe that both coverings [niqab and burqa] should be banned, as one cannot have faceless persons walking the streets, driving cars, or otherwise entering public spaces.” (Daniel Pipes in (An Unveiling: Separate, but acceptable? 2006)) .  
World changing

1999, Sun Microsystems chief executive Scott McNealy: “You have zero privacy anyway. Get over it”

December 2009, Google chief executive Eric Schmidt: “If you have something that you don't want anyone to know, maybe you shouldn't be doing it in the first place."

Jan 2010, Facebook founder Mark Zuckerberg:  “People have really gotten comfortable not only sharing more information and different kinds, but more openly and with more people. That social norm is just something that's evolved over time.”

There is good reason to think that privacy, as we have known it, is disappearing.  As we shop, socialize and gather information online, we build a detailed and persistent trail of data about our interests and intentions.   We build some of it ourselves, with our check-ins, status updates, political rants and product reviews. Even without ever touching a computer, we amass a personal data shadow.  Cameras - whether hidden surveillance eyes or the ubiquitous snapshots of the tourist panopticon - transform our physical movements into archived data. Marketers and others who stand to gain immensely from knowing us better, whether to guide our purchasing or influence our opinions, work to ensure that our daily tasks– whether virtual or real –are heavily instrumented to record our every action.  

The move to less privacy is perhaps inevitable and unstoppable.  We may not, at least in the foreseeable future, without some catastrophic upheaval, turn back on the data collection of this new information age.  The coming century will be one in which more and more is known about everyone.   
As we lose our privacy, we gain is a more public world.  What does this mean? 
In a world where there is a great deal of privacy, where we know little of each other, people are free to act as they will, and there is little social pressure on them to conform.  Privacy supports diversity – where people have protected private space, they have freedom to be different from the public mainstream ideal.   Online, privacy through anonymity safeguards dissidents and whistleblowers, but it also and more frequently is the shield for hackers and spammers.  

The more we know about each other, the more we can enforce social norms.  The more information that individuals must reveal about themselves in a society, the more influence the society has over what they do
.  

.If the society is very rigid, then there will be very little freedom.  Only if the society is very tolerant will there still be freedom.

The permissiveness and openness of a society determines the value of privacy. In an intolerant society, much behavior is unacceptable and those who engage in it must do so secretly.  Privacy is very valuable, especially if you in any way deviate from the accepted norm.    

A society that is publicly intolerant, but also provides a great deal of privacy might seem to us to be hypocritical, but it provides its members opportunities for private liberty while also having the benefits of a conforming public culture (e.g. Victorian England, a boarding school with strict rules of behavior but lax dorm supervision, etc.)  

Repressive regimes are intolerant of dissent both in public and private.  When imposed by the government, this is totalitarianism.  But people also choose to voluntarily live in strictly conformist societies with little privacy; e.g. they may join a strict religious group.   For those whose individual norms fit well with the groups, this can be a satisfying communal, cooperative life (Sosis 2003).  How pleasant life is in any community in which everyone knows everything about everybody depends on how narrow the community’s norms are, and for the individual, how well they fit them.  

In a liberal and tolerant society, privacy is less valued because the society does not seek to tightly control the individual – revealing personal data about yourself does not result in negative societal consequences. In a very open (and so far, utopian and theoretical) society that tolerates and even celebrates differences among people, extreme transparency is possible because there is no cost to being different; privacy here would be pointless. 

In practice, privacy protects diversity.  It can be very difficult to tolerate those who are significantly different from us.   A particularly thorny question is the tolerance of intolerance:  when we believe in something strongly we see those who do not share our beliefs as wrong. By permitting people to have private space, a society can give people room to have their own beliefs, to act according to their practices – to, in the privacy of their home or their church, be less tolerant than is required in the greater public space. 

In a society where diversity thrives through privacy, people of different beliefs are segregated from each other.  

In a society that has little privacy, but is flexible and tolerant, people of different beliefs have the benefit of exposure to each other.  As we contemplate a future of diminished privacy, we must seek this societal ideal.

But ensuring tolerance is difficult.  It is especially difficult the more diverse the society is.  Nor is it guaranteed over time.  A society that is open-minded today – about your religion, sexuality, political beliefs, behavior, etc – may not be so open minded tomorrow.

Ultimately, to retain the freedom and safety – the benefits of privacy – our designs must address the larger issue of safeguarding tolerance and supporting individuality in a growing public sphere.  
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Data Portraits

How we see people – ourselves as well as others -- in virtual space is perhaps the most challenging problem in the design of online spaces.  Online, we have no inherent appearance.  This is liberating, for we can rethink and recreate personal identity cues – or omit visual representation altogether.  Yet a world in which it is difficult to perceive the inhabitants as distinct individuals can be dull and confusing. We are sensory beings, gaining much of our impression of people and places through sight and sound.  While text is excellent at communication, a dry text interface does not provide the feel of a vibrant society.  If we are to create more immersive and sensorial interfaces for social communication, one of the fundamental problems to we must solve is how to represent the inhabitants.

Data portraits are depictions of people made by visualizing data by and about them.   This data can be anything: one could make a data portrait of someone’s medical history (Plaisant et al. 1996), travels (Rekimoto, Miyaki, and Ishizawa 2007), shopping lists (Sherman 2006), etc.  We will focus here on the data people create in their online interactions: their email exchanges, status updates and participation in online discussion. 

Why call these visualizations “portraits”?

Calling these depictions “portraits” rather than “visualizations” emphasizes the subjectivity of the representation.  The goal of a visualization is be accurate; it is a tool for scientific or sociological analysis.  A portrait is an artistic production, shaped by the tension among the often-conflicting goals of the subject, artist, and audience.  The subject wants to appear in the best possible light, the audience wants to gain insight about the subject, and the artist has his or her own aesthetic message to convey, as well as mediating between the subject and audience.  The data portrait artist has an enormous number of choices to make in creating the portrait, beginning with deciding what data to show; even having decided to use, say, one’s history in a conversation, there are still decisions about which patterns to show and how to depict them.  This is not to deny that data portraits are visualizations; they are – the distinction is in the conceptual framing. 

The portrait framework helps us see that these decisions can be in cooperation or in conflict with the subject.  Is it in the tradition of the commissioned portrait, where the subject has final say on what is shown and what hidden?  Or is it more like a street photograph, where the artist captures a starkly revealing image, fascinating to the audience but perhaps appalling for the subject?   Visualizations share these issues – and certainly data portraits are a form of visualization – the distinction is 

“Portrait” emphasizes that the representation is an evocative depiction, meant to convey something about the subject’s character or place in society
.  A portrait provides a salient, recognizable, characteristic, evocative, or symbolic representation of its subject. Facial portraits are the archetypal form, unsurprising given that we are neurologically predisposed to recognizing other humans by facial structure. (If dogs were artists, perhaps they would portray each other via creatively rendered scents).  A person’s face can tell us something about their place in society, their character and approach to the world.  

The goal of portraiture - evoking essential qualities of a person – is a difficult challenge.  Looking at traditional portraits, we see that many images of people’s face are not deeply evocative: many paintings barely capture a likeness, let alone an essence; even many photographs, which are accurate recordings of the person’s appearance at one particular place and moment, convey little of their subject’s character (and often barely resemble them).   The difficulty is not only in the rendering, but also in the source data:  the face itself is a fallible indicator of character: we make inferences about personality and intention based on structural characteristics such as a heavy brow or weak chin that in fact are very poor predictors of these traits.  Creating portraits from data has the same challenges:  one must base the portrait on salient and emblematic data and then represent it in a legible and intuitive form.   

The “essential qualities” of a person vary from one culture to another. Medieval portraits emphasized one’s position in a rigidly hierarchical society; 19th century portraits showed the increasing interesting in human psychology.   Data portraits (besides their general context in the 21st century world of computational analysis, algorithmic rendering, online social media, etc.) reflect the mores of the community for which they are made, whether composed of health-measuring life-loggers, argumentative tabloid readers, weapon-collecting role-playing gamers, etc.  

Uses of data portraits

A data portrait can serve several purposes.  It can function as a public portrait, whether as a work of art, or as an avatar, representing the subject in an online interaction space.  It can be a mirror – designed to be seen primarily or solely by the person whose data is depicted, a tool for perceiving the data that exists about oneself and for managing the impression it makes.  It can make an activist statement about privacy, surveillance and power in our culture. 
For online communities, data portraiture can create recognizable and meaningful renderings of the participants.  One of the big problems in these communities is that it is difficult to keep track of the other members (Hancock and Dunham 2001).  For a newcomer to the community, or any participant in a very large group, it is hard to figure out others’ roles and contributions.   Even if you can see, for instance, all the comments that someone has made in an ongoing discussion, this unwieldy archive does not easily provide you with a clear picture of their role in the community.  You would need to spend hours of poring through transcripts, piecing an impression together through scattered remarks.  Visualization reifies this data and condenses it into something we can easily perceive, compactly embodying a tremendous amount of information and making it possible to see years of activity in a single glance.  Data portraits such as this can help members of a community keep track of who are the other participants, showing the roles they play and creating a concise representation of the things they have said and done.  Here, the portraits act as proxies for the subjects, affecting how others in the community act towards them. 

Data portraits can help maintain privacy by supporting strong pseudonymity.  As discussed in detail in chapter (x), communities flourish when their members have stable identities and upholding local norms enhances social status.  Anonymity and its effective equivalent, cheap pseudonyms, are, in general, antithetical to community.  Yet stable identity need not be a singular identity, nor be based on one’s real name or tied to one’s off-line self.  In the physical world, we can maintain separate personas in different contexts, but online, where searches can easily aggregate everything said and done under a particular identifier, using one’s real name for all interactions eliminates the contextual privacy we take for granted in everyday life.   Strong pseudonymous identities, with extensive histories and reputation within their community, provide the stability and motivation for social cooperation of an identified self, while maintaining privacy.   Data portraits provide a way to see these histories and reputations: they are a picture of the person’s actions in the local space, rather than a photo of their offline appearance. 

Data-portraits also function as mirrors. Seeing oneself through such a lens makes it easy to see if you talk more or less than others, or if you answer your share of questions, as well as seeking advice from others.  Voluntarily or not, we all leave an increasingly detailed trail of data behind us – a history not only of deliberately published interactions, but also of our searches, movements, and the mentions others make of us.  Being able to see the patterns of these data trails – the impression given off by our recorded actions – helps us decide how we want to modify our behavior to shape our virtual persona.  On the positive side, this is socialization – seeing ourselves as others see us and modifying our behaviors to conform to our community’s standards and to gain status according to its values.  On the negative side, this is the chilling effect of ubiquitous surveillance, where our self-awareness of the inferences that might be drawn from what we do causes us to greatly curtail our comments and actions.  

a brief history of portraiture

Portraits reflect their era’s concepts of identity.  Throughout history, they have been about much more than simply showing what someone looks like.  Their purpose is to convey something about who their subjects are, though what is considered significant varies among cultures.   Our notions of identity, of the constancy of a person in different circumstances and throughout life, are culturally constructed, and as notions of identity change, so do portraits. 

The Middle Ages did not hold immediate, fleshy reality in high regard, rejecting material life in favor of the spiritual.   Early Medieval portraits of rulers often did not depict the actual appearance of the living person – the artists seeing the earthly, physical visage as less significant.  Instead, they used the image of the long ago Roman emperor in whose succession the ruler claimed to be standing:  the portrait showed the historical, political and social context in which he wished to be viewed (Schneider 2002).  

The Late Middle Ages and the Renaissance saw a renewed fascination with the surrounding world. Lifelikeness became the goal of portraiture and painters acquired great technical skill in recreating the appearance of their sitters and in rendering the richly symbolic clothes and objects that represented class and status in an increasingly complicated world.   More complicated too became the relationship between artist and subject.  While lifelikeness was the artist’s goal, most sitters also wanted a flattering rendering, and sitter’s patronage was important to most artists (Woods-Marsden 1987)  

Until photography, a painting was the only way to capture and preserve how someone looked at a certain time – or to convey that image to others at a distance.   When King Henry VIII of England was seeking a new queen after the death of his third wife, he sent Hans Holbein to paint portraits of various prospective brides, including Anne of Cleves, who the King eventually chose as his fourth wife.  Although Henry had found her portrait attractive and, on the basis of it and other descriptions, contracted to marry her, once he met her in person he was repelled by her, and the marriage was quickly annulled (Warnicke 2000).  Paintings could be proxies: a painting of a ruler in his chair was accorded the same gestures of respect (heads uncovered, backs not turned towards) that would be given the monarch himself; portraits of criminals who could not be found could be executed in their stead (Schneider 2002). 

By the 20th century, serious art was increasingly abstract. Photography brought an easy ability to capture a moment of reality and thus verisimilitude became its provenance, while painting moved increasingly toward images that explore the nature of form, light or movement, or that diverged completely from representation.  

Freud’s  Intepretation of Dreams was published in 1899, ushering in a century in which psychology and its attendant questions about how the mind works would be very influential. “Are we to paint what's on the face, what's inside the face, or what's behind it?” asked Picasso (illustrate if possible with portrait of art dealer). A related intellectual theme has been the  increased awareness of the subjectivity of all perception (Baumer 1977).  In painting, this was manifest in a shift to seeing the artist’s vision, rather than the subject, as the primary point of an artwork.  20th century painted portraits are far from the venerating images of the Renaissance: the subject is often distorted or otherwise made grotesque (illustration: Lucien Freud painting of Queen Elizabeth II in contrast with Nicholas Hilliard’s painting of Queen Elizabeth I).   

The project of ‘portraying somebody in her/his individual originality or quality of esssence’ has come to an end.  But portraiture as genre has become the form of new conceptions of subjectivity and new notions of representation. (van Alphen 1996 p. 254) page 254

By mid-century, photography had become an inexpensive and popular hobby.   Capturing reality possible for anyone with a camera, not only a few skilled artists.  It became the norm to photograph events such as vacations and birthdays; schools provided portraits of the pupils each year.  It became clear too, that simply capturing how someone looked at a given moment – a snapshot – while accurate, did not necessarily create an evocative portrait.  

Today, we are in the age of information.  Vast databanks collect details of our everyday life.  The human genome is decoded.  Although facial portraits, abstract and distorted though they may be, still define the genre, there are noteworthy works that portray their subject through recordings and data.

Sophie Calle’s Address Book (1983) portrays her subject through other people’s opinions.  Upon finding a stranger’s address book in the street, she called some of the numbers in it and asked about the owner.  With the transcripts of these conversations and pictures illustrating what she had learned were his favorite activities she created a portrait of a man through the words of his acquaintances.   It’s a fascinating work in its depiction of a person through the multiple lenses of varying acquaintance. And, it is a disturbing work in its invasion of the privacy of a man who had the misfortune to drop this collection of personal data, his list of contacts, at that particular place and time.  

Possessions can represent a person.  This is in contrast to some more traditional-seeming portraits Boltanski had made, in which he had photographed old photos of children who would, by the time they were re-photographed, be adults.  Boltanski’s point with these photographs was the absence of essence in them: “’Today they must all be about my age, but I cant’ learn what has become of them. The picture that remains of them does not correspond anymore with reality, and all these children’s faces have disappeared’” (van Alphen 1996)[Christian Boltanski quoted in, page 248].    

Portraits of people through their possessions –the inventory portrait -- are physical data portraits.  Some do so by drawing upon our cultural understanding of objects.  Peter Menzel’s Material World is a series of photographs of families around the world, with all their possessions displayed in front of their home.  Although each family was chosen because it was deemed to be “statistically average” for its country, the photographs still read as highly individual portraits of specific people, evoked through the objects they live with.  Rachel Strickland’s Portable Effects (Strickland 1998)  was an installation in which visitors were requested to empty whatever bag they had with them – a backpack, purse, etc. – and the contents and owner were separately photographed.  The resulting images were exhibited in a gallery, where viewers were asked to try to match the right face to possessions, testing the resemblance between face and data.  

Others evoke their subject through their intimacy of objects and person.  Christian Boltanski created a series of portraits called Inventory of objects belonging to [a young woman of Charleston, a woman of Bois-Colombs, etc], in which he selected a person, photographed their possessions, and published the images in a book.  The art history Ernst van Alphen argues that these non-representational portraits can evoke their subjects, more successfully than the more traditional form.  “This success is due to the fact that one of the traditional components of the portrait has been exchanged for another semiotic principle.  Similarity has gone, contiguity is proposed as the new mode of portraiture(van Alphen 1996 p. 250) .”  
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Fig. 3. Tracy Emin. 1995. Everyone I Have Ever Slept With 1963–1995.  Interior view (need permission)
Many contemporary self-portraits depict the artist through an intimately personal inventory.  Tracy Emin’s Everybody I Have Ever Slept With is a tent in which she appliquéd the names of 102 people she had slept with, from her grandmother whom she napped with as a small child to her recent lovers.  Here, the inventory is data: a list of names, referents to the people, not actual objects.  As a self-portrait, for most viewers its concept is its most evocative feature: we get an impression of someone almost aggressively eager to shock.  It presents another level of legibility to viewers within her community, who know or know of some of the people listed. 

Emin’s work is a forerunner to the social network portrait, in which we see a person through the set of people with whom he is connected; these portraits gain vividness only when we know something of the connections.  Such knowledge may come from being part of the artist’s community – but it can also be part of the self-portrait, if it is itself made from evocative portraits of others.  (Nan Goldin)
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Fig. 4. Steve Miller. 1993. "Genetic portrait of Isabel Goldsmith." Acrylic and silkscreen enamel on canvas (NEED PERMISSION)
Not all data is expressive. Steve Miller’s Genetic portrait of Isabel Goldsmith (1993) is a beautiful abstract-seeming painting of chromosomes cultured from its subject’s white blood cells
 . The depicted data is very much the essence of the person; it is what, at the biological level, makes the individual.  But pictures of DNA are effectively meaningless; though so much is encoded in them, as a visually representation they are no better than random.  What fascinates the viewer (and they are intriguing, enough so that a company now sells custom DNA portraits – you send them a sample and several hundred dollars and they’ll send you a colorful wall-sized print of your DNA http://www.dna11.com/)  is the idea that this indecipherable pattern is the key to who someone is.  It is a portrait of a concept, not a person.  

designing data portraits

In the late 1990s, my students and I began experimenting with ways of representing participants in online discussions.  The web, with its wealth of information and easy navigation, was attracting huge numbers of people online
. Discussion sites were having difficulty keeping up with the accelerating influx of newcomers, who were unfamiliar with the customs and social rules, and people were having a hard time figure out where were the interesting discussions.  We were interested in making visualizations that would function as maps, guiding people where to go.  More fundamentally, we were interested in making visualizations that would help people make sense of the other online participants and of the evolving social mores.  

Making sense of the different personalities and complex social dynamics in a big online discussion is difficult, especially for newcomers. You see a person frequently referred to other postings – who is that person?  Why does everyone seem to be ignoring one person’s questions but eagerly answering another’s?  You say something and someone criticizes you – are you dealing with a crank or with an authority in the group whom you need to take seriously?  While you might be able to answer some of these question by painstakingly reading all the back correspondence (and getting up to speed on what topics have been covered, the group culture, etc. is generally advisable), there is also the problem of keeping track of people for whom you have no visual referent. In most online discussions, people are represented by email addresses or screen names.  Sometimes these are quite memorable, but often they are either cryptically obscure or forgettably common.  If there are 4 or 5 “Dans” in a group, it is easy to conflate them.  

One solution is to add a visual representation of the participants and indeed,  many discussion sites make it possible for people to accompany their postings with a photo or graphic.  These images are of limited value.  Photos are most useful for groups in which the participants know each other face to face, where they serve as a reminder of a familiar person.   But a photo of oneself is not useful for anyone who wishes to be pseudonymous, or for those who do not wish their gender or race to be the most notable aspects of their identity.  Arbitrary graphical icons are similar to self-chosen screen name, and popular ones, from sports team logos to cute cats, share many users.  These images are also arbitrary: a photo can be fake and a graphic can falsely imply a skill or affiliation.  

The key problem was how to make a recognizable graphical image that would meaningfully represent a person. The most salient material, we decided, would be the actions of the person themselves.  So we decided to visualize people’s conversation history, with the goal of creating a compact representation - a portrait that would show the patterns of in their actions within that context.   Over the next several years, we made many different portrait sketches, experimenting with different approaches to rendering textual history.  

The two big problems in creating a data portrait are choosing what data to show and designing the visual representation for it.  In reviewing these portrait sketches, we will focus on the visual representation problem and in particular, on the question of what makes a data portrait intuitively legible (the visualizing conversation chapter addresses the question of what data to show)?   A traditional portrait has face, body, expression – features in which we can easily read, even across cultures, the subject’s age, gender and often also something of their character, social position, and dominant mood.  But the data portrait is abstract.  Making it intuitively legible, or intriguing enough that one is willing to learn to read it, is a key problem in designing data portraits.  

Abstraction and metaphor:  Authorlines and People Garden
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Fig. 5. Authorlines
Authorlines (Viegas and Smith 2004)  was created by Marc Smith at Microsoft and my student Fernanda Viegas.  It uses a bubble-graph to show the different roles individuals play within the group.  Each column is a week and the bubbles represent conversations the subject been part of; the larger the bubble, the more posts she has written.  Conversations that the subject has initiated appear as orange circles above the middle line; those initiated by others are yellow circles under the line.  

Certain patterns of behavior are immediately apparent.  Spammers almost only initiate conversations (at least as of the time this work was created; they have since become more savvy about insinuating themselves into ongoing discussions) and do not follow up on their posts; their portrait shows lots of small bubbles, all above the midline. Someone who takes the role of an expert has very different portrait. They initiate fewer postings but are likely to respond to others’ questions, sometimes with a couple of postings. The portrait of people who take on the role of answerers has small but not uniform bubbles primarily in the response zone   Highly argumentative people may either initiate or respond; their portrait is recognizable by its large circles showing where they have gotten deeply embroiled in a disagreement.   

AuthorLines is clear and legible.  It would be an invaluable tool for helping a participant or, especially, a newcomer, assess who is who within the community.  However, the form of the portrait is itself part of the message-bearing content.  Without knowing what the data is, one would never guess that it represented people rather than, say, mortgage failure rates or gross national product.  It shows you statistics about a person but you do not think of it as a proxy for the person. 
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Fig. 6. PeopleGarden

An earlier Sociable Media Group project, PeopleGarden, used organic forms to stand for the person(Xiong and Donath 1999).  Its metaphorical poetics,  which  portrays the participants in a discussion group as flowers and the group as a garden,  makes interpreting its meaning intuitive.  As the height of a real flower indicates its age, the height of a PeopleGarden flower indicates how long someone has been posting to the group.  The number of petals represents posting frequency: a lush blossom indicates an engaged contributor.   A petal’s color indicates whether it is an initial posting or response and the color fades over time: it is easy to remember that a faded flower is an inactive participant.   The flower metaphor makes the portraits easily legible. It gives them visual appeal and a sense of vitality: rather than a dry statistical graph, here the data appears as an enticing garden.   The problem is that the metaphor overwhelms the content it depicts.  PeopleGarden portrays everyone as  pretty flowers  no matter how hostile or gruesome are the things they are saying.  

Metaphor is a powerful, but sometimes tricky, way to introduce meaning.  The challenge in using metaphor is to abstract sufficiently from the source.  A less figural representation could draw meaning from our familiarity with natural forms – using growth and height to indicate age, brightness and fading to show recent presence, denseness of detail to indicate activity – achieving legibility without relying on literal depictions. 

A key point to notice in the difference between Authorlines and PeopleGarden is neutrality.  AuthorLine’s graphs are legible, but neutral.  You can easily understand that larger quantities of circles and more of them represent an increase in some quantity, but you do not know whether this is desirable.  Even after learning the key to the mapping, it is up to the viewer to interpret it, to decide what is a “desirable” data set. PeopleGarden’s design implies values: we want the garden to be lush, to have many flowers with lots of petals.  We may find it more attractive when the flowers are diverse, with different colors and heights.  

Designers need to be aware of the values their visualizations promote.  A discussion group with only 3 or 4 participants, might still be quite useful and successful, but could appear scraggly and sparse in a PeopleGarden- like portrayal, unless, e.g.  the designer added a rule to keep interacting participants tightly bunched, distributing them at a distance from each other only if they communicated very little.  The designer of any visualization, but especially one that functions as a proxy for a person, needs to be cognizant of what values the representation promotes.

Data in human shape: Anthropomorphs and Lexigraphs I

[image: image7.emf]
Fig. 7. Anthropmorphs “PeterH has written a single message and has received no responses. Nova has posted 3 messages that have an anxious tone on average and has received a couple of responses. Ali is a more central figure in the group with several dozen messages and a variety of replies and responses” (from (Perry and Donath 2004))
Another experimental interface from the Sociable Media Group, Anthropomorphs (Perry and Donath 2004), portrayed its subjects as human-like forms.  It encoded numerous statistics into the size, shape and posture of these bodies.  For example, the more messages they have written, the higher their arms are raised; the higher the proportion of replies to initial posts they send the wider open are their eyes;  the more central they are to the group, measured by how many responses they receive, the larger their legs are and the wider apart they are set.   Each box on their body stands for one message the subject has sent, so the more prolific they are the bigger their abdomen. Their facial expression and body color reflected the emotional tone of their postings. 

There have been earlier attempts to use human forms as a medium for visualization.  Herman Chernoff proposed representing data by varying the size, shape and position of facial features (Chernoff 1973) 
.  His idea was that since people are so good at recognizing faces and detecting the minute difference between them, that we should be able to exploit this ability for depicting data.  The problem with these is that the effect of moving and changing facial features has non-linear perceptual results; making a single feature larger can change overall expression and appearance of the face.   A seemingly small change in a feature can seem significant, and vice versa. 

Unlike Chernoff faces,  Anthropomorphs made use of the social and psychological interpretation the viewer would make of the changing humanoid form.  It attempted to match the meaning of the data to the expression of the visualization.  For example, how open were the figure’s eyes indicated the subject’s  ratio of replies to initial postings: someone who is actively paying attention to others (making a lot of replies) would be depicted with wide-open, alert eyes.  The width of the figure’s stance indicated the number of responses the subject received:  the wide-set legs of the person who received many responses was meant to show someone sturdily ensconced in the community
Here the problem is that the human-like forms are too intuitive – we read too much into them.  The prolific poster, who in PeopleGarden appears as lush flower, here is big-bellied, his girth appearing to push his arms up from their sides; the novice looks by contrast compact and self-possessed.   And I say “he” because this rendering, from the blue body to the wide stance, reads as male – though there is no reason to assume the subject is not, in fact, female. Furthermore, these particular human forms are quite cartoon-like. Some users found them cute and attractive, but to others they were cloying.   
Although Anthropomorphs was not an entirely successful visualization, as an experiment we learned several things about the advantages and pitfalls of using human forms for depicting data.  The central issue is unintended interpretations.  When mapping a numerical quantity to growth in the form, one needs to be careful about making the form larger, not heavier.  Different postures can indicate different emotions – unless one wants the visualization to express these feelings, take care not to have it look dejected or triumphant, etc.  

In particular, if the portrait functions as a proxy – if it is depicting data about a person – it balances on a fine line between something that you can identify with and something with an identity of its own. 

One of the problems with Anthropomorphs was that the faces created characters. In a game environment, when one is playing a fictional role, a proxy with its own identity may work well. But for typical discussion groups, the proxy should not compete with the subject for human(like) identity.  To address this, we designed a subsequent version with more abstract anthropomorphic visualizations. These had silhouette heads, with no faces, and elongated bodies.   These were less cute and personable – which for many applications is more suitable.  
The human-like form has the advantage of immediately reading as a person.  A group of such portraits is intuitively a rendering of a group of people; it does not risk being mistaken for a chart of mortgage rates or baseball statistics. The key is to find the right balance between figurative images and abstraction.   Part of the appeal of the anthropomorphic depictions is that they read as individuals – the disadvantage is that they can easily convey unintended expressions and personalities.  A more abstract rendering reduces the expression, but can also lose the individuality.    

One purpose for data portraits is to humanize the online experience, make us recognize these collections of words and statistics as representing real people.  Thus, the human-like visualization form, problematic as it is, can often be a good solution.

[(Nowak and Biocca 2003) – any image better than none;  but matters what image – notes that realistic ones may have set false expectatione; people may have default mental image; be careful about meeting expections [will have section on matching input and output] : http://www.mitpressjournals.org/doi/pdf/10.1162/105474603322761289
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Fig. 8.  Lexigraphs

Another approach to using human forms in data portraiture is to use the form as a frame for the visualization, but not as a carrier of information.    Lexigraphs  is a group portrait of users of Twitter, a micro-blogging site (Dragulescu 2009).  Each person appears as a silhouette outlined in words derived from their updates, animated by the rhythm of their postings.  The silhouettes are identically shaped – the individuality of the portrait is in the specific words and rhythms.  The silhouette is thus purely decorative – it bears no specific information.  Yet setting the words in the shape of heads contributes greatly to the sense that one is looking at a portrait of specific individuals.  It is important that these head shapes are themselves quite abstract – there are no features, simply the impression of a human.  Edward Tufte, in his influential writings about graphical design, inveighed against “data ducks” – decorative elements that distort or overwhelm the information the graphic should convey.  Is making a data portrait in the outline of a head a form of data duck?   Although the shape of the head does not provide data about the individual, I would argue that it is not a pointless decoration, but a design that immediately clues the viewer into perceiving the visualization as a portrait of a person.  A community thus rendered becomes an inhabited cityscape, an online space where people-watching is an entertaining and informative past-time.

Incorporating text
Words are the raw material of many data portraits and incorporating the text itself into the portrait provides immediate context and detail.  The challenge is to compress what may be a large body words into a quickly readable image, thus textual analysis is a key element in the design of future portraits.  
One approach is to highlight the most evocative words.  Lexigraphs, analyzes word usage to find ones the subjects use with unusual frequency.  The technique (discussed in greater detail below)  is similar to that of creating a caricature: one finds the norm and highlights the ways that the subject deviates from it (Brennan 1985).  

As with any portrait, there is a tradeoff between expressivity and accuracy: the artist’s vision, which can render the subject distinctly and vividly, also distorts the portrayal.  An interface that allows the viewers to delve more deeply into the source material for the portrait – to see the original text and context from which the portrait was made – gives them both the concise representation of the portrait and the ability to form their own impression of the subject.  This is especially important in situations, such as online communities,  where the portrait functions as a proxy for the subject. 

Multiples

At the heart of quantitative reasoning is a single question: Compared to what? Small multiple designs, multivariate and data bountiful, answer directly by visually enforcing comparisons of changes, of the differences among objects, of the scope of alternatives. For a wide range of problems in data presentation, small multiples are the best design solution.
Data portraits usually exist in a series, created by applying an algorithm to the data of numerous subjects.  The ability to compare among multiples makes these abstract depictions legible, for it is primarily in the context of other portraits made in the same fashion that one can understand the nuances and vocabulary of the portrait’s design.  Lexigraphs, for instance, shows a group of Twitter users, portraying each with salient words from their current and past updates.  It animates with the rhythm of each user’s postings.  While one would get some impression from a single portrait, only upon seeing the whole group can one judge whether the person is notably prolific or unusually personal etc. in their postings; these are relative qualities, and one needs to see the community to understand its individuals.
The portrait’s triangle: artist, subject, audience

 A portrait photographer depends upon another person to complete his picture. The subject imagined, which in a sense is me, must be discovered in someone else willing to take part in a fiction he cannot possibly know about. My concerns are not his. We have separate ambitions for the image. His need to plead his case probably goes as deep as my need to plead mine, but the control is with me.  - Richard Avedon – foreward to In the American West (Avedon 1985) 

Every portrait has an artist, subject and an audience.  The tension among them is what creates the portrait.

The subject wishes to appear in a positive light.   The artist wants to create a good artwork, to represent the subject truthfully while also keeping him or her happy.  The audience wants to get a sense of what the subject is like. 

When the subjects’ good will is of great importance to the artist, presenting them favorably will be paramount.  The portrait must still have some resemblance to its subject, yet here the subject has great influence over the artist, and may request a flattering depiction.  This can produce blandly agreeable depictions, such as the photographs of board members and CEOs that line corporate hallways.  Yet it can also produce deeply insightful and empathic works (Cohen 2003). The great Renaissance portraits (Holbein’s paintings of Henry VIII; Medici portraits, etc) were commissioned works, and the painters could not offend the powerful merchants and royalty who were their subjects, yet they also managed to create revealing and compelling portrayals. 

When the subject is not a patron, the portrait may be far more stark and revealing.  This is the relationship of the artist and subjects in Renaissance Dutch “genre” painting (Jan Steen, Franz Hals, Judith Leyster) and in contemporary art, from painting to street photography (Robert Frank, Lisette Model).  

What the viewer learns of the subject varies not only by the dynamics of the artist/subject relationship, but also by the artist’s skill and inclination.  There are great and revealing portraits of powerful patrons, and opaque ones made by artists whose interest is in surface and design, rather than in portraying the subject’s psychology. 

At the extreme are passport photos and mug shots, utilitarian images made for identifying the subjects, who here have no say at all as to how they wish to appear.  Here, the audience – immigration and law officials -  is in control: there is no artistic vision set on furthering a career, and no desire on the subject’s part to be thus immortalized.  (Though even here, especially with the mug shot, where the subject is likely to be feeling angry, frightened or defiant, a strong sense of personality can seep through the regimented form – mugshots of arrested civil rights workers show pride and dignity in their deliberate civil disobedience

The photographer Richard Avedon pointed out that while photographic portraits are always accurate – light really did bounce ff the subjects face in that particular way at some time – that does not mean they are objective: they present the artist’s viewpoint.  And, being accurate, doe not mean that they are true: they do not, he claims, get at some fundamental story or observation about the subject. 

 “A portrait is not a likeness. The moment an emotion or fact is transformed into a photograph it is no longer a fact but an opinion. There is no such thing as inaccuracy in a photograph. All photographs are accurate. None of them is the truth” Richard Avedon – Forward to In the American West
In the world of information visualization, the goal is to depict the data as objectively as possible.  This is the opposite of art, where the artist’s subjective vision is central.  Data portraits sit between these extremes: their techniques come from the world of statistical analysis, but their purpose is artistic. Some may be closer to one extreme or the other – neither is “right”, but understanding where a particular portrait falls in this subjectivity continuum is a key element in understanding its function.  

One of the key aspects of art is choosing what not to show.  Even in traditional painting, the artist is choosing among all the possible poses and settings and omitting all but one.  In creating a data portrait, the first key decision is what data to show.  Who controls what information a data portrait includes?  Is it legitimate for the subject to omit data?  If the portrait derives from my contributions to a conversation, can I edit my words?  If it is made from, say, the times I punch in and out of work, can I change this data? 

There are no clear-cut answers to these questions, for they depend on the purpose of the portrait, the intentions of the subject, and what message the portrait conveys about its relationship to accuracy.

Portraits that show one’s history within a community usually cannot be edited. Their function is not simply to depict people as they are, but to promote acting within the norms of the group and pursuing the achievements that bring high status in that context.  One changes one’s portrait not by ex post facto editing, but by modifying one’s actions.
  

Other data portraits allow the subject greater control of the depiction.  Today’s self-written online profiles are primarily text, but people are increasingly including data, whether as a link to their Twitter stream, statistics from various monitoring services (how far did you run this week?  How many hours did you work?), updates on their travels, the music they are listening to, etc.  One can choose which of these data streams to include in one’s self-portrait, but cannot alter the data itself.  If I am embarrassed by how sporadically I exercise or how unadventurous my musical taste is, I can choose not to include this data stream in my profile, but I cannot – or at least, should not – falsify it.  

Deception is of course possible.  The economics of honesty (see ch X) tell us that if the gains from being deceptive are high, people will lie – and if the cost of being deceived is high, the audience will demand more reliable signals.   For example, sites for self-monitoring athletic achievements allow users to write in their daily statistics.  In the general community, there is little concern about this, because most viewers have little to lose if they falsely believe an acquaintance has been running steadily, when in actuality he’s been sitting on the sofa
.   Where the costs of deception are highest, e.g. in official racing circles, self-reports, even harder to fake, automatically generated ones entered via a GPS unit or heart-rate monitor, do not count – only official measurements, made by an outside authority.  Audiences allow subjects to control their own self presentation where trust is high or where the cost of deception is low. 

Giving people greater freedom to portray themselves, even falsely, can be revealing: discerning audiences can read a great deal into an untruthful self-portrait.  The profiles in online dating sites are self-written descriptions.  There are no technical controls to enforce honesty, yet people reveal more than they intended.  No one sets out to write a profile that says “I am whiny and needy, quick to blame those around me for all my shortcomings” or “I am officious and pompous, ready to take over any gathering with my long-winded pronouncements”, yet such subtexts can be read into what the writer intended as a flattering self-depiction. (See (Toma, Hancock, and Ellison 2008)  for more on deception in online dating).   

As data portraits become increasingly common forms of online self-representation, subjects, artists and viewers will need to address the issue of what is acceptable data-retouching, and how to convey the existence or absence of such adjustments.

Having some measure of control over what data about oneself is made public is essential to maintaining privacy.  Data about oneself is very embarrassing if revealed out of context, to the wrong person, or at an inappropriate time.  The obvious examples are things such as treatment for STDs, gooey love notes, or drunken pictures from our youth.  But many things can be embarrassing if taken out of context.  Grocery lists – part of your personal database if you shop online or use a supermarket loyalty card - reveal our private eating habits.  While these might be perfectly ordinary, it is still part of one’s private domestic world, unsettling if revealed without your permission.   The words of endearment I use with my children can embarrass me in front of my colleagues, while the professional jargon I use at work can seem stilted and pretentious in front of my family.  

The artist Kelly Sherman has exhibited a series of portraits titled Wish Lists  (Sherman 2006).  Each was a person’s wish list found online, typed onto a sheet of paper.   One, for instance, called “Tara” listed:

scrapbooking supplies

non-breakable dishes and glasses

silverware

bathroom rugs and shower curtain

gift certificate for Ross’ 

boom box with LL Cool J CD

fingernail polish
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Fig. 9. Kelly Sherman Wish Lists

These simple lists are quite evocative.  Like people-watching from a café seat, one can read them and make up stories about the people they represent, make guesses about their age, home and relationships.  As with the imaginary biographies we compose about the passersby on the street, these are probably inaccurate, but nonetheless vivid.  

Wish Lists does not feel intrusive.  It is not a privacy violation – there is no way of recognizing the identity behind the list.  The impression is vivid, but also anonymous.  

It does, however, highlight how evocative even the most innocuous information can be.  This does not mean we all need to hide our wish lists, grocery receipts and all  such mundane, telling details.  We should, however, be aware of the how vividly they portray us.  

Removing information is one solution – so is adding it.  If one’s data portrait seems skewed and uncharacteristic, the solution may be to provide more information, to round out the portrayal and place the different details of one’s daily life in their broader context.  
The mechanical artist / algorithmic portraits

Most data portraits will be created algorithmically: the artist designs a program for making portraits, rather than the portraits themselves.  Each step in the process -- - mining for data, analyzing it and then depicting it –  involve creative choices. But it is still an automated process – a final stage, perhaps, in the increasing mechanization of portraiture.  

The traditional portrait was hand-painted, the artist consciously shaping each brush stroke.  The advent of photography changed the artist’s role in the work’s creation: the artist’s eye and intention remained actively involved, but creating the image itself became the job of a machine
.  Data portraits automate the process even further, raising questions about the artist’s participation in their creation and about the source of meaning and artistic interpretation in these works.  

Indeed, two aspects of automation distinguish the portrait painted by hand from the computer generated one.  First, there is the automation of rendering.  Painting is a physical act, with each brushstroke laid by hand (Donath 2011).  The algorithmic portrait, like a photograph, is produced by machine; the artist need not ever touch the final object. Second, and more radical, is the automation of observation.  Though a photograph is machine-made, the artist observes the subject, decides when to shoot, and often chooses among numerous shots the most evocative (or flattering) one.  With the algorithmic portrait, the artist, having finished designing the algorithm, need never see the subject or the subject’s data.  Photography automated the hand; algorithmic portraits automate the eye.  

Traditional artists create portraits based on their responses to individual sitters.  Yet in some ways, the line between algorithmic and handmade portraits is not as clear as it first seems.  Artists bring their existing set of skills and techniques to each portrait.  Some are highly attuned to each sitter, while others churn out rote images, applying their technique identically to each sitter.   You need not look further than 15-minute pastel portraits commissionable for $20 in many tourist districts, or even at a gallery filled with nearly identical white-ruffed 17th century nobility, to see that hand made portraits can be inexpressive and conventional, efficiently produced by following a set of painterly rules. 

The artist with a portrait-machine can depict people without establishing any relationship with them.  The traditional portrait painter spent days, even months, in close quarters with the subject.  The data-portraitist and subjects usually never meet.   The subjects, like the subjects in street photographs, are often unaware that they are being portrayed. 

Yet following rules does not rule out the creation of expressive and evocative portrayals.  It depends upon what the rules are.  Computational portraits can incorporate sophisticated algorithms that highlight the most salient features for evoking the individual.  The programmer/artist, who never sees the subject nor touches the portrait, can in effect respond individually and meaningfully to different subjects.

One approach is to highlight how the subject differs from a given norm.    Caricature works this way, by exaggerating the features that differentiate the subject. .  A facial caricature exaggerates features such as a prominent nose or small eyes.  

[Caricature] is a transformation which amplifies perceptually significant information while reducing less relevant details.  The resulting distortion satisfies the beholder’s mental model of what is unique about a particular face.    Caricature… can be considered a sophisticated form of semantic bandwidth compression. (Brennan 1985)
What makes a caricature expressive is the choice of features to amplify.  For eyes alone, one could consider their overall size a feature, or how widely spaced they are, or their shape or angle.  One could exaggerate the lines around them, the bags under them, or the eyelashes lining them.  The artist’s task is to determine which of the myriad possible features distinguishes the subject in an interesting way
.  

We can use a caricature-like approach to highlight characteristic words and phrases in a body of text.  Term frequency–inverse document frequency (tf-idf) (Salton 1988)  is a statistical method of determining how significant a word is in a collection of words.   Given some definition of normal word frequency distribution, it compares how frequently the given word occurs in the collection relative to its expected frequency.  A word receives more weight the more frequently it appears, offset by giving little weight to common words.  

Caricature exaggerates perceptually significant features that differ from a given norm.  A traditional artist works from an internalized model of what is an ordinary face.  Different norms will result in the highlighting of different features as unusual and significant.  If one’s norm is a Caucasian face, caricatures of people of another race will exaggerate the differences in typical facial structure between the two races 

Careful choice of norms gives perceptual validity to the verbal portraits that use caricature-like techniques to highlight significant words.  Lexigraphs I , which visualizes (English speaking) users of the microblogging site, Twitter, compares users’ words against the norm of a large collection of Twitter updates, rather than the English language as a whole.  Words such as “tweet” or “follower” are relatively rare in general, but very common on Twitter; using this corpus prevents words that are common in their setting from being part of the portrait.  (If, however, you wanted to exaggerate for an outside audience the clichés of Twitter jargon, you would use ordinary English as the norm: the resulting portrait would be an exaggerated version of what makes someone’s Twitter-speech so different from ordinary verbal exchange).  Themail (see Ch. Visualizing Conversation) varies the norms it uses in order to create a multilayered portrait of a pair of people. The background shows the words that typify their all their correspondence in the context of general English usage, while the foreground shows how their discussion topics changed over time, found by setting their words for  that period against the corpus of all their interactions.  

Refining this technique further can produce more vivid portraits.  We can develop the requisite heuristics by creating portraits by hand, endeavoring to articulate and eventually to automate the design decisions. 

Like the automated word-frequency portraits,  the hand-made Rhythm of Salience  (Donath, in (Abrams and Hall 2006) see also )  emphasizes characteristic words.  The difference is that the creator first identified topics that typified each person, and the portrait primarily highlights words that exemplify those topics..  In figure [x] http://smg.media.mit.edu/papers/Donath/conversationMap/mappingConv.jpg  “Janet” was a facilitator of the conversation;  her highlighted phrases include “common ground”, “invitation”, “question”, “expand that for me”.   Warren is a media theorist, and among his highlighted phrases are “agonistic pluralism”, “hegemonic control”, “discourse”, “interrogation”, and “Foucault”.   Also highlighted were common words such as “text” and “theory”, which in his case were equally evocative.  The portrait of Mark, a statistician, included “data”, “similarity”, “clusters”, “statistics”, and “multivariate”;  “rambling” and “coffee” round out his portrayal.   Note that words such as “similarity” or “text” would manifest the same degree of commonness regardless who said them with the basic TF-IDF algorithm – but with a topic based approach, the would be given higher weight in the profile of someone who was typified by a relevant topic or role. 

Rhythm of Salience is a hand-made data portrait.   The typifying topics were the artist’s general impression of each person, and the highlighted words were ones that seemed to fit with that impression.  Could this process be automated?  To some extent, yes.  Topic modeling is a rapidly developing field [refs] and computers are increasingly able to extract topics, emotional tone and other semantic content from text.  Somewhat harder might be the humanizing details that help a portrait come alive, such as including the references to coffee and the self-conscious remark about rambling in the portrait of Mark the statistician.  

If we gave 10 people the raw data of the Conversation Map and told them to highlight the most evocative phrases, we would see 10 different portraits.  It is easy for us to imagine such an exercise, and understand that each artist would see the subjects from a different perspective and would find in their words different phrases to capture that impression.  

It is important to remember that automated portraits are also subjective -  that the mechanical artist has a point of view. The algorithmic artist expresses a vision for society by choosing what patterns to highlight and how to depict them. Even the most “objective” data portrait has some subjectivity in the data it shows and the color it uses.  The visual style of a portrait can indicate its subjectivity.  The statistical graphs in Authorlines imply that it is an objective, factual depiction while the cartoon figures in Anthropomorphs suggest a more subjective view, suited to its computational analysis of emotional content.   
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Fig. 10. Personas

Furthermore, objectivity and accuracy are different, and a computational portrait can approach objectivity without being accurate.  Personas is a piece that critiques the role of the machine as “artist” (Zinman 2009)
.  It creates a portrait based on the results of a Web search for the subject’s name.  It analyzes the resulting texts and attempts to characterize the person by fitting them into a set of categories of roles and interests.   The result is sometimes surprisingly apt, but can also be very far off, the result of the computer’s inability to distinguish among different people with the same name and of its errors in language comprehension.  Personas is a reminder of the fallibility, social naiveté, and opaqueness of the computer as portrayer in an era when such computer analysis of people is increasingly prevalent. 

The future – or end – of the portrait

The art history Richard Brilliant ends his book Portraiture with the warning:
Indeed, before long, one may expect that instead of an artist’s profile portrait the future will preserve only complete actuarial files, store in some omniscient computer, ready to spew forth a different kind of personal profile, beginning with one’s Social Security number. Then, and only then, will portraiture as a distinctive genre of art disappear.”  (Brilliant 1990) pg 174. 

Is a data portrait – created by a machine, visually abstract, depicting a person through data --  inherently dehumanizing?

I argue that it is not, that data portraits have the potential to evoke the individuality of their subjects, and to create an enlightening and thought-provoking dialogue among artist, subject and viewer.  Perhaps we are not yet there.  There are yet only novices in this field, still learning what data is expressive, still developing the vocabulary to display it. This process involves all three parties, not just the artists.  The viewers’ understanding of the visual vocabulary must evolve along with the artists’, and the subjects – potentially all of us – need think how they wish to appear in the information world.
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Identity: Abstract

From its earliest days the net has generated much utopian excitement about the social transformations possible in this new, seemingly post-gender, post-racial, and disembodied world.  As is often the case with idealistic visions, reality has proved to be more complex and many people have found the fluidity of online identity to be deceptive rather than empowering.

This chapter provides an overview of identity, both individual (who are you vs. someone else; the identity of passports and fingerprints) and social (what type of person you are; the identity of culture and prejudice).   Face to face, the body anchors identity.  Online, where there is no body, anonymity is easy, yet because words are permanent and searchable, pseudonymity may be the only way to protect the privacy  we take for granted in day to day life.  Where there is not body, the myth of boundless personal re-invention is strong, but, I argue here, it is still a myth, since effortless affiliations are meaningless identifications.  

Social Supernets: abstract
Communication technology is changing the size and structure of the social networks which are the foundation of society.   We can be in touch with larger and more diverse groups of people.  Visualizing our changing social networks is useful for understanding these changes – a well designed map helps us understand the structure of a community and what flows through it.  And visualizing our personal networks is a useful communication tool in its own right.  As a social mirror, for one’s own use, it can help you keep track of an unprecedented number of acquaintances.  As a data portrait, one’s social network gives an intriguing and informative view of who you are in the context of your social sphere. 

Our social networks are changing profoundly, not only in their size and structure, but their very function.  The chores and household help that strong ties once provided have been relegated to the market.  Will today’s flow of information be move out of the realm of social ties and into a less personal world of online recommendations?  The fundamental question is for what are we growing our growing social Supernets?

Contested Boundaries: Abstract

This chapter looks at the problem of maintaining boundaries in the virtual world, where anonymity and the lack of physical walls and bodies present new challenges.   It traces the history of Usenet -- its early days connecting a few a computer labs, its rise as an immense global conversation space, and its dissolution into a morass of spam and illegal downloads – to show how changes in the community, including public access, anonymous users, and searchable archives – changed the sites boundaries and the community’s ability to defend them.   

Social boundaries are collectivity maintained: we agree to a set of rules and act cooperatively.  These give a society autonomy and flexibility, but are only tenable in a functioning community.  Infrastructural boundaries are external controls that enforce certain behaviors.  A community that is controlled with such boundaries has limited freedom, but these work with diverse and not necessarily cooperative groups.  Yet, some of the conditions that exist online – e.g. anonymity – can make disrupt even a monitored group. 

Social catalysts

One might say, as a general rule, that acquainted persons in a social situation require a reason not to enter into a face engagement with each other, while unacquainted person require a reason to do so.  (Goffman 1966)
A catalyst is an agent of change, something that causes other things to act together differently, that makes new phenomena occur.  A social catalyst is something that initiates interaction among people; an event or object that draws people together and break down the barriers that normally preclude them from speaking.  

 In the 1970s and 80’s, urban design William H. Whyte walked the streets of New York City, watching, recording and analyzing how people move, sit, strike up conversations, etc. on  urban streets and plazas.  His goal was to discover what actually attracted people to city spaces, what were the features that created vibrant areas.  He found that many of the things people claimed that they wanted, such as wide open spaces and vendor-free districts, were not what they actually liked and sought out; big plazas, the celebrated feature of many new big building sites, were actually sterile and empty. Based on his observations of where people chose to walk, sit and tarry, he developed a set of guidelines for creating lively and sociable urban spaces.  One of the factors he cited as essential for creating a vibrant environment was what he called “triangulation”.

A sign of a great place is triangulation. This is the process by which some external stimulus provides a linkage between people and prompts strangers to talk to each other as if they were not.  (Whyte 1988 p. 154)
This stimulus – or social catalyst – could be a performer, a minor altercation, a striking view, a popular food truck, etc.  Some catalysts are temporary.  Others change the nature of the space more deeply.  A food truck that returns to the same spot repeatedly turns a nearby set of benches and stairs into an informal restaurant.  The important point was that it changed the relationship of the people in the space with each other, providing them with a shared experience and a reason to acknowledge each other.  Public spaces have the potential to be social spaces – the purpose of the social catalyst is to unlock that potential.  

In this chapter we will look at media as social catalysts, at displays and sculptures that change the communicative properties of a space (Karahalios 2004).  These works open the space to outside voices, give people new means with which to interact with each other, or change what the people in the spaces know about each other.

Online, engaging in a discussion with strangers is a common experience.   Face to face, however, such interactions are rare, especially in cities, where one can encounter thousands of people, but greet no one.   The goal of putting social catalysts in public spaces is to bring some of the online world’s open sociability to the physical world. 

Interactions with strangers

What is the value of interacting with strangers face to face – and why are there high barriers to doing so?   

In the city, one reason is that the vast multitude of strangers makes it impossible to acknowledge each person. Louis Wirth, the early urban sociologist, wrote “The reserve, the indifference and the blasé outlook which urbanites manifest in their relationships may thus be regarded as devices for immunizing themselves against the personal claims and expectations of others”.  Were city dwellers expected to greet each passerby, life would come to a halt, gridlocked by graciousness
.

In a small community, people walk down the street amidst a web of relationships, greeting many passersby, each nod reflecting a history of interactions and knowledge.  Such communities need not be rural: the largest of cities have village-like enclaves, neighborhoods where families live for generations.  (Young and Willmott 1992 (1957)).   

There are costs to making a connection:  the small but still real effort to be properly sociable (Goffman 1966),  the responsibility you take on for helping the other if needed, and the possibility that you have just made yourself vulnerable someone who will turn out to be oppressively strange. 

When people feel unsafe  they may retreat from interaction.  Several years ago, I was in a New York subway when a large and rather threatening man got on and began gesturing and shouting.  Before this, people had been making the minute acknowledgements of everyday life – saying excuse me if they bumped into each other, or looking quietly about at each other.  But with the arrival of the ominously volatile man everyone in the train looked down at their feet, and all conversation and eye contact stopped.  By retreating to their private space and ceasing to acknowledge the presence of others, they were removing themselves from responsibility.  Would they have helped each other if needed?  Possibly, though less likely than if their immediate response had been to join together rather than retreat to isolation (Milgram 1964)
Often mobility, rather than scale, creates the lonely crowd.  A suburban town inhabited mostly by newcomers and commuters living in perpetual transit can still feel isolated, even though it may be dressed up with quaint, village-like facades.

When we are hurrying to get somewhere, late for work or late getting home, the cost of time in engaging with others – particularly in an urban space with its seemingly inexhaustible supply of strangers – is high. Rushing commuters avoid eye-contact.  They don’t want to be stopped to give directions.  They want the street to be an efficient means for moving from one place to another.

Efficiency, however, is not always the goal.  There are people sight-seeing, shopping, sitting in cafes, walking dogs, caring for children, or heading from one place to another but who are not in a frenzied rush.  People enjoy even brief interactions: the storeowner who chats with customers, the short conversation with a stranger catalyzed by a street performance.   Interaction is an investment in a relationship, no matter how fleeting.  These minor engagements still create a sense of connection with others and begin to dissolve the wall that says they are none of my responsibility 

Wirth observed that in the life lived amongst strangers “the [urban] individual gains on the one hand, a certain degree of emancipation or freedom from the personal and emotional controls of intimate groups, he loses, on the other hand, the spontaneous self-expression, the morale, and the sense of participation that comes with living in an integrated society.”

The bonds between strangers and the sense of responsibility we each have to each other are tentative and delicate.  Fostering them helps make a place not just more pleasant but safer (Milgram 964, 1970)
Catalytic media

Technology has exacerbated the problem of isolation in the city.  People are involved in their own world of music and mobile updates, their eyes and ears focused on private entertainment, oblivious to the sights and sounds around them.   Though the reader of a traditional paper book might have been immersed in the story, the book cover was itself a catalyst: “Is that as good as his last book?” people asked in a café or park.   The move to electronic books removes the last vestige of public display from the act of reading.  

Yet technology need not be only an alienating force.  Re-designing personal media devices to show visually striking images and videos would re-introduce the communicative function; they could become personal social catalysts. 
 

On a larger scale, technology can transform the nature of a public space, making deeper awareness of and communication with those around you into an inherent part of being there.  That is not to say that all people want, all of the time, to engage with others.  But many do, at least some of the time.  Our goal here is to find the means of making this happen and to understand the context in which it works.

Mediated discussions and interactive games, performed in public spaces, can function as especially intriguing social catalysts 


(see for example Esbjörnsson, Juhlin, and Östergren 2004; Kenton, Maxine, and Simon 2008; McQuire 2006; Paulos and Goodman 2004) ADDIN EN.CITE .  They can, like the street performer, function as entertainment. But they also can change the nature of what is public about a space, and redraw its boundaries. They can add space – annexing other spaces through communicative portals.  They can change the ephermerality of the space, bringing in additional history or recording for posterity.  And they can introduce new roles, new players, into the urban mix, ones that raise questions about volition and responsibility.

This chapter is about designs whose purpose is to provoke thought and conversation.  The variety of possible designs is immense.   We will focus on three areas: video connections establish a visual link between two spaces,  tele-presence systems enable people to move and act in distant venues, and augmentation adds virtual information to people and objects.  These technologies each have the ability to catalyze social connections, but with different implications for participants sense of safety, privacy and engagement. 

I will primarily discuss works that have been built and installed in public, for the observations made of how people reacted to them are useful and often surprising.  Most are artworks, rather than commercial projects, for the point of the former is to change how people relate and to make them think and talk, while the latter, while they may well function as catalysts, usually have marketing as their ultimate goal. 

Visual connections

Our senses define what is “near”, each one a bit differently.  Touch is quite limited: we can feel things within the diameter of our arm spans, a few feet.   We can see much further: several miles given an open horizon and a clear, sunny day.   In the city, though, unless you are high up in a skyscraper, your view is quickly block by buildings; the urban visual span is small.  Although we cannot hear as far as we can see, sound travels through walls and around corners.  Our senses bound what is proximate.  

Interfaces that connect us to other space, that expand proximity, seem magical.  While we are somewhat accustomed to communicating with people at a distance - the telephone, after all, has been around for well over 100 years - there remains something extraordinary about a window out of which we can see a distant scene as if it were a continuation of our own.  Scale, setting and interaction matter here.  Live video streaming onto a computer screen at home seems just like TV.   But a full scale window into another space is like a doorway into another world, one that you could almost step inside of and be transported.

Portals to distant space

The first public creation of such a portal was Kit Galloway and Sherrie Rabinowitz’s aptly named Hole-In-Space (1980) which connected a big display window of The Broadway department store window in Los Angeles  with a window at Lincoln Center in New York City 


(Galloway and Rabinowitz; Hole in Space; SFMOMA 2008) ADDIN EN.CITE .  Passersby could see and speak with their life-size counterparts in the other space.  The connection ran for three nights, with initially no explanatory materials.  The first night, people discovered and explored the installation, and on subsequent nights were joined by others who had arranged to meet up with distant family and friends via the installation or to sing and dance with the bi-coastal audience. Though there were some design problems, including off-center gaze and confusion about the symmetry of the communication, the installation was very successful (Karahalios 2004).

Hole-In-Space suddenly severed the distance between both cities and created an outrageous pedestrian intersection. There was the evening of discovery, followed by the evening of intentional word-of-mouth rendezvous, followed by a mass migration of families and trans-continental loved ones, some of which had not seen each other for over twenty years. (Galloway and Rabinowitz)




Fig. 11.  Hole in Space (need permission)
Since then, there have been other similar projects (see (Karahalios 2004) for enumeration). These electronic portals sometimes invite interaction, but simply connecting two spaces with video and audio does not automatically catalyze interaction between them.   Often, passersby see the people and activity on the other side, but do not reach through to communicate. For designers, the question is why do some installations, such as Hole-In-Space, work so well, while others fail?

Galloway and Rabinowitz had taken care to make Hole-In-Space feel like an extraordinary spatial connection rather than a mundane videoconference. The display was bright, accessible and easy to interact with. People appeared life-sized, and the picture filled the window to its edge, leaving no television-like frame: the distant people appeared to be right behind the glass.   It was installed in busy public places, which drew crowds of entertainment-seeking shoppers and theater-goers. It was also made at a time before fast internet connections and cheap cameras made live, two-way video common.

Framing, both physical and metaphorical, is important.  Often, installations that attempt to capture the magical feeling that Hole-In-Space created miss because their physical setting is off.  For instance, when the distant scene is shown on a screen, even a life-size one, the frame of the screen  breaks the illusion of common space, and the on-screen people seem no more present in the room than does the anchor on the evening news.   An unexpected setting can help.  A more recent project, Hole in the Earth, used video to connect a public square in Rotterdam, the Netherlands with a popular mosque in Bandung, Indonesia, this time theatrically framing the work as a hole cut through to the other side of the earth.   Although less gracefully intuitive than Hole-In-Space, it did succeed at making the now commonplace experience of video connectivity again seem extraordinary, reminding people of the distance, the sheer physical separation, between the two ends of an internet connection (Ueda 2006).  

[hole in earth images: http://www.flickr.com/photos/31300603@N06/5456383324/in/set-72157625955909425/ etc]

Hole-In-Space ran for a limited time (it used very expensive satellite communication), which made it into an event; this created a much denser crowd and festive atmosphere than if it had been an ongoing installation.   It is hard to know how people would have responded if it had been left up as a permanent feature in the NY and LA urban scene.  Would people continue to see it as a space where spontaneous street performance was allowed, where one could talk to and make faces at complete strangers?  Or would it have faded into daily life, the people seen walking on the other side of its glass no more open to random interactions than any actually local person walking behind an ordinary storefront?  

Artificial realities

Video portals such as Hole in Space and Hole in the Earth are about being there.  They seek to reconstruct the experience of being in the presence of the other; their magic is in their erasure of distance.  
A video connection can also engage people by going beyond being there.  Artifical reality pieces create an imaginary third space in which the distant participants interact.  This computational third space can have its own “magical” effects and physics; exploring them is the catalyst for interaction. 

One of the earliest artificial reality installations, Myron Krueger’s Videoplace, featured this symmetrical common ground (Krueger, Gionfriddo, and Hinrichsen 1985; Krueger 1991).  Krueger’s work showed participants as silhouettes, and he used those forms to explore the nature of interaction, creating scenarios with different rules of engagement
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Fig. 12.  Videoplace (need permission)
Krueger designed Videoplace to connect people in separate spaces (though many of its application work well stand-alone also).   Discussing the aesthetics of artificial reality he noted:

 “[t]he relationship of one viewer to another can… be the explicit subject of the work.  Thus, for the first time, the artist can compose relationships between friend and stranger where the very nature of the interaction can be changed as casually as we change the subject in a conversation… Rather than isolating people further from one another, the challenge for artificial realities is inventing new ways to bring people together.”(Krueger 1991 p. 93)
In Krueger’s work, not only are the images abstract, but so is the communication.  People interact with gestures, their silhouetted bumping up against each other with surprising but believable effects. In one application, your silhouette is shrunk and you move it about the screen with gestures: lifting an arm up makes it jump up and pointing in a direction causes it to go that way. The silhouette is simultaneously a depiction of self and a control device. 

Erving Goffman noted that while in many circumstances it was not acceptable for unacquainted people to spontaneously speak to each other in public, there were a number of exceptions.  One was when people were engaged in an “unserious sport”.  The movements and gestures that people make to interact with a system such as Videoplace are light and unserious; by getting people to move in this way, the interface changes the rules of engagement. 

Simply  placing a video screen in two places and hoping people will talk to each other frequently fails.  One issue is that the connection needs to attract people without the guarantee of a crowd.  Hole-In-Space connected two very populous public spaces for a limited time; it did not matter that it was not interesting  when the other side was vacant, for there was no lack of audience at either end.   Many installations are in places with fewer passersby – a pair of lobbies, common rooms, or cafés – where it is important that that the screen present something interesting when only one space is occupied.  

Several of Krueger’s projects work well as standalone installations, able to entertain a solo visitor as well as connected ones.  
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Fig. 13. Telemurals
Karrie Karahalio’s Telemurals addressed this problem by functioning as a mirror as well as a portal.  Like Krueger’s pieces, Telemurals features silhouettes of the participants interacting in a common, artificial space.  The silhouettes from one location are red, and from the other, yellow;both co-exist on the screen.  While they never entirely disappear, lack of movement makes them fade and fray; as the participant moves, the silhouette becomes increasingly detailed.  This visual transformation encourages people to move and gesture by revealing more image detail; when interaction fades, the figures return to silhouette outlines. This fading and filling in works even if no one is at the other end.  Passersby become intrigued by it, and stop to explore the installation – increasing the likelihood that they’ll be there when someone comes by the other side.   People can talk to each other, too. The audio is straightforward, but the screen also displays their words as text and the imperfections in speech recognition make this transcript (deliberately) more comical than redundant.  By making speech into an entertaining game, this simultaneous mis-translation encourages people to talk and at greater length than the stilted “hellos” that often make up much of the conversation among strangers in other mediated spaces.   

Social catalysts in semi-public spaces  

Spaces are public in different ways, affecting the type of the social connection that works in them and the controls that are needed to maintain the expected level of privacy (Mantei et al. 1991).  In a truly public spaces such as Times Square people expect others to follow the rules of behavior appropriate to the space; they do not, however, expect to control who may walk by.  Such spaces are not for the display of private information. 

Semi-public spaces are accessible to a limited set of people.  In an office, a common area may be public to the employees of the company, but it is not open to the public.  The employees can thus feel free to discuss confidential information there – upcoming products, corporate finances, etc.  Companies with widely dispersed satellite offices  may want to have a way to connect these far-flung groups and provide a sense of connection (Dourish and Bly 1992) , but that connection needs to function within the expectations of privacy and control of the semi-public space. 

Placing a video connection in a space where people have some expectation of privacy, as an office, can cause people to limit their conversations to very neutral and impersonal topics or to avoid the space altogether. Giving people control over when the system is operational, and ensuring that they are aware of what is visible and audible to others can help keep the installation functioning as a social catalyst rather than a deterrent 


(Bellotti and Sellen 1993; Dourish et al. 1996; Langheinrich 2001) ADDIN EN.CITE .

People need control – the ability to turn off the system - in spaces where they would normally have control over who enters.  I don’t expect to be able to disable a system running in a public space, but I do expect to be able to do so if it is in my office, my home, or a conference room where I am running a meeting. Control is a test of the installations value: when people have the ability to turn a system off, it must provide a sufficiently strong benefit for them to turn it back on again.  

Awareness is how easily people can intuit what others see of them.  If I am unaware that there is a camera in my space and people elsewhere can see me, then I am under covert surveillance.  Users or administrators sometimes attempt to create awareness by putting up signs announcing that cameras are operating in the area.   Though their wording may be more cheerful, these signs have the same chilling effect as the warnings near surveillance cameras:  you are being watched, and should constrain your behavior accordingly.  This effect is desirable for a security system, but not for a social catalyst.  Plus, people tend to overlook such signs; they are just one more notice in an environment overloaded with information.

Interfaces that make the connection to another space intuitively apparent are best at fostering awareness. An interface that  resembles a window, such as  Hole-In-Space, provides awareness since we assume windows have two way visibility – when the other space is empty, we know now one is there to see us, and when it is occupied, we assume those present can see us, just as we see them.  The window illusion is essential, for an interface that simply appears as a  video screen does not engender this assumption of symmetry;  we see video screens all the time without thinking that the people in the programs can see us (indeed, believing that the people on TV are watching you is a sign of mental instability).  A common virtual space can also create awareness of the distant others and their perception of you, but how vividly or intuitively it does so depends on the design. Both Telemurals and Videoplace present the virtual spaces to both sides.  Yet the artificial third space is strange enough that users may be unsure of what  the distant viewers see or even that there is another set of viewers; the interaction needs to be designed to help people gain an understanding of the system’s structure and symmetry.

Embodied tele-interaction

The screen based works discussed in the last section emphasize the appearance and movements of the participants.   Being flat, they are always in the role of window or wall.   They are works that emphasize symmetry, making a connection between two spaces where each site has a screen and camera, each  user can see and be seen.

A different type of social catalyst allows remote visitors to interact with people in the space via a physical object – essentially a sculptural or robotic avatar. This embodied tele-interaction opens up the public space to interactions with people from outside, whose own location and identity may be unknown.  Here, aspects of the online world, such as frictionless entry and exit from conversations and anonymous participation, enter (or intrude upon) the face to face, local environment.    

One design goal of embodied tele-interaction is to attract attention to the remote visitor.  If you have ever sat in a meeting where some people participated via speakerphone you know that locally present people attract one’s attention more than an invisible virtual presence does: when the distant participants are not speaking, people quickly forget about them.   The shape and scale of the physical avatar can give it significant presence in the space.  This affects the design of the interface, for interacting with a human-scale (or larger) embodied presence is different from engaging with a picture on a screen.

On the other hand, the remote participant has less at stake in maintaining the civility of the space.  We know that when people can make anonymous comments online the level of discourse plunges.   People do not behave this way when out in public because they are identifiable and because other people, who might become angry and offended, are physically present.  Giving voice and presence in a space to people who have the safety of distance and the cloak of anonymity has the potential to invite hostility, rather than making the space more sociable.  Thus, an important design goal is to constructive remote participation.  

The AgoraPhone was an installation that gave voice in a public space to distant, anonymous people; it relied on the visual cues of its design to maintain civility (Dobson 2002).   Its physical manifestation was a  human sized and vaguely humanoid sculpture that was installed on a well-travelled walkway plaza.  It was painted a warm orange, with big trumpet-like opening for speaking and listening.  

Postcards and online notices advertised its service:

“AgoraPhone is a free, uncensored, and easily accessed communication place… Combining increasingly popular mediated communication allowances with old school public interaction, the first installation of AgoraPhone consists of a phone number that can be dialed from anywhere, and a communication sculpture installed as an element of urban architecture. From any touch-tone phone anywhere, people can call AgoraPhone's number and be connected to the public place. (Dobson)
People called from far away, and from cell phones elsewhere in the plaza; they called to play music or seek anonymous advice. It created a public platform in the plaza for the emblematic contemporary speaker, mediated and anonymous;   it created a spectacle in the plaza that gave the passersby a reason to speak.  
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 The Agoraphone
The name “Agoraphone” comes from the ancient Greek word agora meaning a public space where people gather for debate, discussion and other civic and social purposes.  Today, many cities have  spaces that are set aside for public speech, the most famous being the Speaker’s Corner in Hyde Park in London. Expectations about behavior are different in such places than in ordinary plazas: it is acceptable to stand on a platform to lecture or attempt to rally the gathering crowd, behavior that would seem odd, if not illegal, in many other public spaces.  

In such a space, anyone can get up and declaim, but the audience is also free to speak its mind often heckles the speaker. The AgoraPhone creates its own speaker’s corner, with a local audience and remote speaker. The distance gives the caller safety, a feature that the service’s advertisements highlighted: 

Is there something you have been aching to express or discuss, but for one reason or another have not yet found a way to feel comfortable doing so? Dial AgoraPhone!”

Although anonymous, remote callers to the Agoraphone were surprisingly well-behaved.  This was partly due  to the advertisements, which depicted it as a supportive experience.  The interface also played a role.  The designers debated having a website where the remote user could view the plaza, but ultimately decided no, it would be too surveillance-like, and being able to surreptitiously view the passersby and then speak to them might invite pranksters hoping to surprise and shock people   Thus, most remote speakers did not even know if anyone was there when they called; the only way for them to achieve any connection would be to try to attract people who would respond.  This works only in populous plaza where enough people go by that one has sufficient likelihood of being heard and gathering an audience.   The burden is on the remote speaker to attract an audience.

The Agoraphone was designed for public speaking in a public plaza; it was for callers able to attract and engage with anyone passing by.  It worked by evoking the speakers’ corner, a space for performing and provoking the passing crowd. 

The  Chit Chat Club(CCC) used a similar technology but was designed to be installed  in cafes, which are a quite different setting.  They are semi-public places where people come to sit, to observe the passing crowd, to converse with a friend; some patrons want to read in solitude while others hope to meet up with a neighborhood acquaintance or an agreeable stranger.  Today they are frequently places where people come to socialize with remote friends: they sit at a table talking on a mobile phone or chatting online. 
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Fig. 15. “Slim”, a Chit Chat Club chair

Chit Chat Club was a set of human-scale avatar chairs, each to be set among regular tables and chairs.   Each chair had a camera and microphone, speakers and a display (Karahalios and Dobson 2005).  Via the web, a remote person could occupy the chair, see and hear the people at the table, and converse with them.  The chairs gave the visitor the scale and voice to be a full presence at the table.   Conversation via the avatar chair was novel, yet at the same time natural:  since the avatars occupied their place much as a human in a chair would, including them in the conversation and turning to face them when addressing or listening to them seemed quite intuitive. 

Chit Chat Club opened the café space to a wider public.  The web interface allowed anyone to occupy a chair; a conversational group thus would become a circle of public discourse rather than a private discussion.  

The avatar chairs present an interesting contrast to the mobile phone for long-distance conversation in a public space.  Speaking on a phone creates an uncomfortable semi-private zone.   People lose track of the surroundings, often speaking in a voice and about topics as if they were in private, while those around them can clearly overhear their half of the conversation.  This puts the surrounding people into the uncomfortable position of being inadvertent eavesdroppers (Ling 2002).   Conversations among co-present people are seldom as discomfiting.  They are better able to adapt to changing sound levels and activity in the surrounding space and the rhythm of a conversation where all are present is less jarring than one that alternates between speech and silence.   The avatar chairs provide the distant participant with both a better sense of what is occurring in the public space and with an audible voice in the conversation.  For those in the space, conversing with the avatar did not bring them to a private world, as the phone does – they could engage with it and with the people and activity around them.  
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Fig. 16. ”Cheiro”, the textual Chit Chat Club chair

CCC included several different avatar chairs.  Three had cartoon faces, one had abstract graphics, and one used text.  The faces attracted people, giving them a strong sense that there was a person present
. The text chair used large animated fonts to display the distant person’s written responses (it was designed for those who did not have a computer microphone or preferred not to speak out loud). By making text big and striking, it allowed someone who was not only distant, but also limited to text input, to be a full participant in a group conversation.   The abstract chair was visually striking, but harder to engage with for small conversations.   Abstraction works well for public declamation in which the tele-interactive sculpture is a platform for performance. 

Projects such as the Agoraphone and Chit Chat Club open up a public space to outside communication. They enable a new hybrid interaction, one that combines the ease of engagement of online forums with the sense of physical presence.  They were sculptures, able to transmit words, sounds and images, but physically inert
. 
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Fig. 17. PRoPs – a blimp on the left and a cart on the right

Eric Paulos’ and John Canny’s PRoPs (Personal Roving Presences) are remotely inhabitable robots – physical avatars in which one can move around  (Paulos and Canny 1998).   In their various incarnations – one a navigable blimp, the other a wheeled robot – the remote visitor was truly visiting, able to move around, explore the space and to be part of mobile society.

The wheeled robot PRoP had an abstractly human-like shape, including a head with a screen that showed the remote user’s face, a camera for eyes, and a microphone and speakers.  The video of the remote user helped give the impression that that person was tele-presently in the space; the robot would otherwise seem like an autonomous surveillance tool.  Having the camera in the head mean the user would turn the robot to see an item or person of interest, thus giving the people accompanying the robot  an indication of where the tele-present person’s interest lay.  The wheeled PRoP also had a finger-like pointing device, which made it possible for the remote user to indicate specific objects, e.g. to ask “what is this?” and indicate the thing in question.

Using a PRoP, one could experience being in a remote place in a way very different than simply show appearing  on a static screen, for you could physically interact with your environment.  Canny and Paulos point out that having a large, remotely controlled object in a public place requires considerable responsibility and trust.  Even a well-meaning but careless operator could cause considerable harm to both the robot and bystanders by, for example, sending it tumbling down a flight of stairs
.   They were able to limit access to the PRoP to trusted colleagues, carefully vetting whom to allow to affect a public space from afar.  As more devices are connected to the net – and already there are robots designed for children with instructions on how to set them up so that “anyone on the Internet… can activate your robot”  -- the issue of how to regulate remotely-controlled displays, recorders, robots and other objects becomes increasingly complex.  

A difficult and important challenge is ensuring that the operator acts responsibly.  The PRoP creates a situation of asymmetric presence.   The operators’ experience of the world is virtual, seen on a screen, but their ability to have impact upon it is real.  People online are often less inhibited, and less kind, than they are in person.  This dis-inhibition, combined with the ability to effect remote physical action means that ordinary people may, from their distance and behind the screen, cause harm they would not do in person
.

The  moral questions surrounding tele-robotics and the ability to effect action at a distance are most stark in the military, where officers seated safely in offices a continent away from the battlefield can send tele-robotic weapons to maim and kill.  On the one hand, using unmanned weapons lets a commander fight without risking the lives of his soldiers.  Yet “[t]he spectacle of Americans fighting wars with robots runs the risk of reviving the perception of the United States as a cowardly nation unwilling to back up its principles with genuine sacrifice” (Brzezinski 2003).  Does saving the lives of one’s own soldiers make these weapons not only morally acceptable, even morally imperative?  Or is the ability to kill without cost morally reprehensible – that only by paying the cost (in this case, the lives of one’s own soldiers) is one able to decide fairly whether to fight? 
   

The public plaza is, fortunately, a very different place than the battlefield.  In the battlefield, the goal is winning at the ultimate competition, while in the plaza the goal is cooperation or at least co-existence. But we can draw useful analogies.  To be physically present in the battlefield puts the soldier at risk – removing the soldier to a remote location sets up a situation some would argue is ethically wrong.  Are there costs that a person in the plaza faces through their proximity to others – and does the loss of these risks affect the ethically balance?

People who share a public space engage in a complex, though often subconscious, performance demonstrating their willingness to conform to the community’s rules.  This includes being dressed appropriately, maintaining the culturally prescribed distance between people, and using the subtle eye-contact and gestures that allow us to, say, navigate who goes first in a narrow pathway (Goffman 1966).  The socially aware person in public engages with others, caring enough about what others think to make the effort to dress properly and to avoid bumping into them
.  The costs he wishes to avoid range from self-esteem (“I don’t want people to think I’m a slob”) to physical (“I don’t want those guys to hit me
).  

It is important to emphasize that in social situations, the psychological costs of disobeying norms is, for most people, very high.  Stanley Milgram carried out a series of experiments in which he required graduate students to flout basic urban social norms – to get on a subway car and request another passenger to give up their seat, to intrude in a waiting line of people (Milgram et al. 1986; Milgram 1978).  One important observation from the experiments was how difficult they were for the students to perform. 

Most students reported extreme difficulty in carrying out the assignment.  Students reported that when standing in front of a subject, they felt anxious, tense, and embarrassed.  Frequently, they were unable to vocalize the request for a seat and had to withdraw.  They sometimes feared that they were the center of attention of the car and were often unable to look directly at the subject  (Milgram 1978)
The students were not afraid of physical reprisal – it was the fear of disapproval, of being seen as selfish or boorish.  It did not matter that the people who would be making that judgment were strangers.  It shows the depth to which we do care what strangers think of us. This concern about the regard of others maintains much of our social order.  

How can we maintain at least some of that desire to stay in the good graces of others in a tele-ineractive system?  

To start, the remote operator needs to feel that there are potential costs to them for being disruptive.  One approach is for the system to impose costs externally, e.g. by requiring identified logins or requiring a deposit to use the system.  You then behave because you might be fined or banned from using the system again in the future.  However, these externally imposed costs require additional effort to monitor and impose penalties.  Moreover, they do not inherently motivate people to behave cooperatively.  Are there interface designs that would give people an inherent motivation to be cooperative?  
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Fig. 18. typical web cam view (Glasgow) http://www.camscape.com/Europe/United%20Kingdom/Scotland/Glasgow-City-Centre-George-Square-30635.php
Let’s start by looking at the opposite – at a (hypothetical) interface that makes it easy to misbehave.  Webcams providing live views of public spaces around the world are quite common.  From their high-up, wide-angled perspective you can see people walking down streets, sitting at tables or driving their cars.    While there is activity, it is not very interesting to watch, for the people are just distant beings milling around in their space.  Now imagine this view is the interface for a tele-interaction system: now you can intervene in their space, perhaps just to speak at them, but maybe to move an object around. You can see the reaction to your actions, the disruption to their flow.  Doing something that makes them pause for a second is the first step, like when a child, bored of watching ants go about their daily lives, places a twig on the anthill.  But that too becomes dull.  The child with a stick at first tentatively and then more ferociously pokes at the hole, stirring the ants to frenzied and entertaining reaction.  What of the webcam viewer with a tele-robot?   The people, viewed from above, are faceless, unidentified, resembling ants more than fellow humans.  The scale of their reaction is hard to judge.  A person might look shocked, but that is invisible in this view.  The only reactions that are perceivable are big ones. Face to face it can be rewarding to see someone smile or raise their eyebrows in response to you, but with an elevated, impersonal view what is exciting is the big disruption that causes people to run, that disrupts their orderly flow and sends them racing wildly in every direction
. 

Compare the bird’s-eye view interface with an installation in which the camera has a human-scale view and the people in the space can walk away from it, ignore it or shut it off.  In this case, the remote participant needs to work to keep an audience – engaging them, rather than disrupting them, creates a more interesting experience for all.  

Imagine a commercial version of the Personal Roving Presence (rented, say, by “Virtual Robotic Tours”).  What would encourage the remote users to interact properly?   The people in the physical environment need the ability to penalize poor behavior -- not only egregious disruption but also any inappropriate and annoying action.  For example, we do not ordinarily walk up to random strangers and say “hi there, honey!” in a goofy voice, but that might be tempting for some users of this system, giddily experimenting with the freedom they feel as distant unreachable actors.   

The remote operators need to be able to perceive the social nuances of potential and ongoing interactions. Even the most well-intentioned operator will cause the robot to act boorishly if they cannot discern who is open to conversing with it. Think about how you go about initiating conversation with a stranger, for instance if you want to ask directions in a strange city.   If many people are about, you do not approach the first person you see, but instead seek someone who appears open to this engagement.   You may rule some out because they clearly seem in a hurry or avoid making eye contact.  Ideally, you can  find someone who responds to your initial signals that you are trying to ask something.  People communicate their availability for interaction with words, eye contact, gestures and movement.   To engage graciously with people, the tele-operator must be able to perceive these signals.   It also must be able to convey them.  Giving the robot visible gaze, controlled by where its camera is pointing, provides an intuitive way of indicating attention.  (See (Paulos and Canny 1997, 2001) for an in-depth discussion).

The designers of the Chit Chat Club, Agoraphone, and the PRoPs all note that physical scale is important. 


(Dobson; Karahalios and Dobson 2005; Paulos and Canny 1997) ADDIN EN.CITE .  Something that is the height of an average person allows for natural interaction; if taller, it is intimidating and if shorter, it forces the person to stoop uncomfortably
.   

A balance of vulnerability is necessary between the people in the space and the remote operator.  Giving the people in the physical space the ability to deactivate the robot temporarily – perhaps a button that silences it, shuts off its camera or makes it stand still for a moment – creates this balance.   It is not an exact equivalence: the people cannot see the remote operator or intrude upon his space, and the remote operator cannot push a button on a person to make them stand still.  But – as we are with other people face to face – each is vulnerable to the other, each has a stake in creating a harmonious interaction.
Cyborg interventions

The robotic PRoP could explore spaces and convey the operator’s words, but both its range and communicative ability were limited.   Getting robots to perform reliably is not a simple task, and the world is full of things that are trivial for us to operate, but almost insurmountably difficult for a machine.  For example, the robot PRoP could not open doors or operate elevators (indeed, its limited mobility is part of what rendered it safe, for it could be easily confined). 

Professor Ken Goldberg, a colleague of Paulos and Canny’s, and a pioneer in tele-robotic art (Goldberg 2001), came up with the idea of the Tele-Actor, a set-up similar in many ways to the PRoP, but with a person in the place of the robot. 

A tele-operated human is agile and intelligent.  One can give it high-level tasks, far beyond the ability of current robots to understand and carry out.  “Go to the store and get some water”, “Get and gin and tonic and drink it”, “flirt with the blond guy in the gray T-shirt”.  The Tele-actor concept was used to explore different interactions scenarios.  

In Tele-Direction, designed by Goldberg, my students and me, a group of operators, rather than an individual, would together decide on what directives to send to the Tele-actor.   The actor had a head-mounted camera and microphone, which sent pictures and audio of her surroundings to the directors and a screen on which she would read the directions sent by them.  

An key observation from this experiment was that it was important to for the Tele-actor to have a prominently viewable display of the directions she was carrying out.  Although the head-mounted camera and microphone gave some indication that there was something unusual about this person, if you did not understand that her behaviors were motivated by remote direction, they would seem at best disjointed and often bizarre or rude.  Once we added a prominent display to the actors’ outfit showing the directions, people could more comprehend the situation and her motivations.  

[image: image19.jpg]



Fig. 19. The Tele-actor
The project raised interesting questions about autonomy and responsibility.  If the directors said to, say, steal someone’s phone, or tell someone their hair looked funny, who was responsible?   Was it the actor, because after all she was not a robot but a real person, with ethics and judgment.  Was it the directors?  All of them or only those who voted for the irresponsible act?  

With the first iteration of the Tele-actor, the semi-anonymity of group directing, combined with remote directing, created a system in which few directors felt much responsibility for their actions and the directions reflected it.  At a business lunch, the actor was to told at one point to grab and eat a piece of food off of someone’s plate; at another, she was requested to jump on a table and bark like a dog.   The slapstick tone of the directions reflects the theatrical feel of the project. Here the actor is a form of street performer, a jester who can both entertain and disturb.

The human in the loop here is an intelligent being, but that intelligence was used simply to facilitate blindly carrying out orders.  How could the design be changed to inject judgment and responsibility into the system?

A second iteration, the Tele-reporter, explored this question (Tang 2002)While the Tele-actor was meant to be sub-ordinate to the directors, the Tele-reporter was in charge.  The Tele-reporter could veto an inappropriate directive; moreover, anyone who had voted for something that was vetoed was briefly suspended from participating.    Here, the system depends on the reporter’s integrity.  Is she – and indeed, can she be -- responsible to both the public arena and the people with whom she is physically present and to the remote people she represents?  

The Tele-reporter was designed for the public space as agora, a place where people come together for debate and discussion.  Many people who want to participate in public discussion – community or work meetings -- are  unable to attend; they are at work, caring for children or out of town.  With a Tele-reporter as representative, they could join in the discussion, voting on the most important points to make, and have a human participant not only vet them, but also make them as eloquently and assertively as the situation required.  

The simplest sort of represtation is strict agency... So long as I do not, either in person or through my agent, join in the enactment of the by which iI am governed, I cannot justly clam to be autonomous.





- Robert Paul Wolff, In Defense of Anarchism (Wolff 1970)
These experiments with tele-operated humans were provocations, intended as ways to explore some of the complex conceptual and ethical questions in created remotely controlled interactions.  By removing today’s primitive robot from the equation and replacing it with an intelligent human (and stand-in for future, smarter robots) they were able to highlight our need for clarity about motivations and the design issues in fostering responsibility.

Steve Mann is a computer-science professor who has lived since the 1980s as a cyborg, existing in conjunction with a variety of applications, including augmented information about the world and  a camera that publishes what the wearer sees.  While video streams of one’s life are now rather common online, Mann was among the first to have the ability to automatically post pictures of his surrounds as he navigated them – and in the process, setting off some of the earliest discussions about what spaces were truly public, and thus fair game for webcams, and which were not.  

For Mann, his webcam is a response to the increasingly pervasive surveillance under which we live.  Stores have cameras to deter theft and to study customer behavior.  Streets have cameras, initially placed to prevent major crimes such as terrorism, but increasingly used to pursue minor crimes and anti-government actions (Rosen 2005).  Mann objects in particular to the one-side nature of the recording: stores can, with very little oversight about what they do with this video, record you throughout their premises, while they forbid you from taking photographs in them.  
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Fig. 20. Steve Mann, late 1990s.(need permission)
Mann terms his “surveilling the surveillers” sousveillance.  It is simultaneously a suggestion of collective surveillance, a performance to increase people’s awareness of the extensive surveillance they are under, and a dramatic retort to the powerful and secretive surveillers.  

What circumstances arouse people’s anger about being watched, and when does it make them more comfortable?  Much has to do with what they perceive the watcher’s motivations to be.  If he takes their picture and displays it publicly in what seems to be a commercial ad campaign, they are quite comfortable – being integrated into a marketing campaign is part of today’s accepted activities in a public space.  But people are uncomfortable when the same setup is used as art or satire. Although this at first may seem like a sad comment on our societies values, it is quite understandable from the standpoint of trust.  A marketers motivations are in some key way aligned with you own.  Yes, they may be trying to sell you something – but they are also intent on not alienating you.  They do not want you to be embarrassed or angry about what they do with your picture.  An artist, especially one doing some kind of performance about surveillance (as opposed to trying to sell chalk portraits), has motivations that may be quite opposed to your interests.  Unless you are a devotee of media art, you may not find inclusion in a piece sufficient reward for potentially being made to look strange or unattractive. (Mann, Nolan, and Wellman 2003)
Mann’s cyborg connectivity seemed bizarrely eccentric in the mid-90’s when he first began posting images to the web from his ever-present gear.  But web cams quickly moved into dorms, offices and bedrooms, and other mobile recorders soon followed.  Today we are accustomed to acting under the eye not only of innumerable surveillance cameras, but also under the gaze of many other random people’s recording devices, taking photos and videos destined to live indefinitely online, probably but not necessarily in obscurity.

A cyborg being combines both the human and the technological.  In science fiction, they may be strange creatures of flesh, metal and silicon. In our every day life, as we increasingly augment ourselves with cell-phones, computers and cameras, we are all (or at least, those of us who can afford these devices) becoming cyborgs (Haraway 2009; Turkle 2006). Our cyborg selves have already transformed public space.   People carve chunks of private space out of the public sphere when their attention is focused elsewhere, on phone calls and messages.   Our attached devices change our motivations and volition; we respond to distant rather than nearby needs.  And we become transmitters, too, sending images and sounds from the public space to unknown locations. 

Augmented people

Information is a social catalyst.  A good hostess, upon introducing two of her guests to each other, will mention something about each of them that will help start their conversation.  While strangers on a city street today seldom spontaneously introduce themselves, on the rare occasions they do it is often because they have figured out that they have something in common.  A t-shirt with one’s college or favorite band on it can thus function as an informational social catalyst.

We can cover ourselves (or our car) with only so much data about our interests and beliefs.  Plus, t-shirts and bumper stickers are not discreetly adaptive.  They show all the information they have to everyone.  Computational mobile devices (smartphones)  can selectively make information about their bearer public.  Location-based social networks and social connection programs let people control what data about themselves they wish to make available and to whom: if I am in the same location as you and you have allowed me access to your information, these services will tell me of your presence – and about your identity (Eagle and Pentland 2005; Humphreys 2008).

A key technological piece in any augmentation system is the computer-readable identifier of the physical object or person.  Mobile objects can have identifying tags.  Many consumer objects have a visible, machine-readable bar code, , either a visible, machine readable pattern such as a bar code, while our library books, pets, and passports have RFID tags  that emit identifying data.  If the object is large and stationary, such as a restaurant, its location can serve as its identifier.   

Putting an RFID tag in something must be done with it or its owner’s permission (or if not, the surreptitiously).  But location is simply there – one merely needs to tag the information with the right coordinates.  

Control is a central issue with augmentation.  As a restaurant owner, I may choose to post copies of flattering reviews on my façade; I am not required to post the critical ones, and if you paste one up, not only will I take it down, but also you may face legal charges of trespass and defacing property.   But if you attached the negative review with virtual rather than physical glue, I can do nothing. 

As machine vision improves, objects that the machine recognizes, either as a category or a specific individual, can be augmented via this recognition, without any need for tags.  An augmented reality (AR) device that recognized objects could thus provide you with supplementary data about them, such as their botanical name or what they are called in a foreign language.  An AR device that recognized specific people could thus tell you everything that was publicly known about them (Starner et al. 1997).

Researchers have experimented with providing people in conferences and similarly semi-public situations with “active badges” that both identify people and provide some details about them, such as their work expertise, hobbies, etc.(Borovoy et al. 1998; McCarthy et al. 2004)   The goal of these projects is to make it easier for people to introduce themselves to each other.  They are especially useful in what we might call proto-communities: groups of people who do not actually know each other, but have some common bond that establishes among them trust and a feeling of camaraderie and of potential interest
.  Some provide a public display identifying  the nearby people (Churchill et al. 2004; McCarthy et al. 2004).  Others send private messages to people when they pass  near each other (Borovoy et al. 1998; Esbjörnsson, Juhlin, and Östergren 2004). These systems work as computational social facilitators, automatically providing a gracious host’s helpful introductions.

These experiments used opt-in technologies: participants actively chose to wear a tag that identifying them to the system and could remove it at will.  They were also able to choose what information the system would reveal about them.   The resulting displays were more likely to fail because they were bland (it may not be that exciting to discover that you and Mary here share an interest in optical fiber technology) than because they were distressing.

Yet it is increasingly possible to identify people without their consent.  Computational face recognition is increasingly robust.   Today we have a certain degree of privacy in public simply be being somewhat of an enigma to our fellow strangers.   Although there may be a lot of information about me available online,, someone who sees me on the street but does not know my name cannot connect that material to me.  Yet with machine’s growing ability to recognize people, this gap is disappearing.   Once the computer can attach a name to a face, it can attach the myriad data that accompanies that name
.  

With face recognition, augmented reality techniques would let us see a data portrait of each person superimposed on their body.    We have looked in detail in  ch X  at some of the approaches to and concerns with portraying people in terms of the data about them.  What changes when these portraits are attached to an actual, physical person? 

How people see the information may be as important as what they see.  At one end of the spectrum is surreptitious viewing.  Augmented reality glasses are becoming both more powerful and more subtle. Steve Mann’s gear from the early 1990’s obscured almost his entire head; today, they look like slightly awkward oversized sun-glasses.  By the time augmented identity is possible, it will not be obvious to anyone that the wearer of the streamlined gear is viewing an augmented world
.  And while by then one may assume that almost everyone is seeing an augmented scene, it will not be apparent what information they are viewing
.  

At the other end is the public display, such as a large projection showing a live video of the space with data superimposed upon people’s images.  Here the visualization is public, part of common experience of everyone in the space, vs. the private and idiosyncratic experience of personal AR.

The private augmentation does not reveal to the subject that they are being observed. Yet will that allow people to be oblivious to it or cause them to be hyperaware, living in a panopticon-like situation of knowing that they may at any time be secretly observed by someone looked at them with both physical and virtual eyes?  

We all live now with possibility that somewhere, someone may be looking at our virtual data. Few of us think about this very often, if at all.  And if we do, it is mostly out of concern that we are being ignored rather than worry about being observed: why has no one responded to my comment? Is anyone reading my posting?    Yet something about the idea of people looking at us in person and seeing virtual information seems deeply unsettling.   Is the problem the lack of control over what people will see or the combination of the data with our physical self?    Perhaps as technologies to map face and data together become increasingly common, people will start thinking about maintaining their virtual profile as an integral part of their public image, their personal grooming.

But let us think for a moment also about the various guises in which public augmentation may occur.  One scenario is a nightclub or public art piece, designed to provoke.  It could be a wall of pictures of people in the space along with striking data portraits of them.   Or, more vividly, a data spotlight that follows people around.  Marie Sester’s “ACCESS” was a vision enhanced robotically controlled spotlight that people (or a program) could use to highlight different people in a space (Donath 2008).  Now imagine that same spotlight, but as a projection that beams down your baby pictures, your status updates from years gone by, things people have said about you.  Is this an invasion of privacy, or is privacy irrelevant here as  the virtual becomes a key part of the search for attention, for status in a hierarchy of short-lived fame. 

Today we have districts based on economics, industry, etc.  Places are zoned to be residential, to have no buildings over 4 stories, to have mixed income housing, or light industry.   In the future, we may have spaces zoned by information use, by the privacy laws that govern them.  And similarly, establishments that today attract different clients by having soft soothing background music or loud hardcore, by having easy to clean plastic tables or thick linen, may use personal information display to create ambience.  

The history that follows us now online will follow us everywhere.  

 Today these scenarios seem intrusive, overly revealing.  We can imagine that  people would  go to great lengths not to be identified and that the  dark glasses and hats of celebrity will become the norm for stepping out of the house.  

Yet we may well become accustomed to knowing a great deal about the strangers around us – so much so that the days when we knew only the surface appearance of others may seem like a disturbingly dark age of social and civil ignorance.  People will think that having no data or being unidentified is a mark of disenfranchisement.  They’ll want to make sure they are recognizable and that there is good and interesting information about them. 

The stranger, as we think of him now, may cease to exist.
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� Making a robust and fully featured system may take an experienced team, but it is well within the ability of a computer literate student working alone to create a novel and useful social medium.  


� [sidebar] Ted Nelson “… we are using the computer as a paper simulator, which is like tearing the wings off a 747 and driving it as a bus on the highway.”  Quoted in � ADDIN EN.CITE <EndNote><Cite><Author>Freiberger</Author><Year>2000</Year><RecNum>1639</RecNum><record><rec-number>1639</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1639</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Freiberger, P.</author><author>Swaine, M.</author></authors></contributors><titles><title>Fire in the Valley</title></titles><dates><year>2000</year></dates><publisher>McGraw-Hill</publisher><isbn>0071358927</isbn><urls></urls></record></Cite></EndNote>�(Freiberger and Swaine 2000)�


� Usenet has failed as a social medium, but it is still very busy with an immense amount of traffic in binaries: pirated software and illegal images.  So for the community that seeks anonymous communication combined with large storage and worldwide distribution, it is an ideal platform.


� Some recommending books include:  Rudolph Arnheim – Visual Thinking; Art and Visual Perception; JJ Gibson – The Ecological Approach to Visual Perception;  Donald Norman – The Design of Everyday Things;  Edward Tufte – Envisioning Information


� Desktop metaphor developed in 1970s at Xerox, first commercialized in Xerox Star and popularized in Apple Macintosh.  Xerox was in business of making machines for office use – desktop resonates well with that function.  


� The desktop metaphor invites business-like interactions.  It is useful to think of alternatives.  For instance, imagine information piled in layers, e.g. hundreds of old messages piled on each other, and passing the mouse over them starts digging down through them or blowing the top layer away like a leaf-blower?   Certainly not a good approach when seeking efficiency and organization, but if the goal is to encourage people to explore some vast dataset, an interface that encourages serendipitous discovery and that makes the process of exploration intriguing is useful.





� There have been several studies of how we handle email.  � ADDIN EN.CITE <EndNote><Cite><Author>Mackay</Author><Year>1988</Year><RecNum>1193</RecNum><record><rec-number>1193</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1193</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Mackay, Wendy. E.</author></authors></contributors><titles><title>Diversity in the Use of Electronic Mail: A Preliminary Inquiry</title><secondary-title>ACM Transactions on Office Information Systems</secondary-title></titles><periodical><full-title>ACM Transactions on Office Information Systems</full-title></periodical><pages>380-397</pages><volume>6</volume><number>4</number><dates><year>1988</year></dates><urls><related-urls><url>http://www.lri.fr/perso/~mackay/pdffiles/TOIS88.Diversity.pdf</url></related-urls></urls></record></Cite></EndNote>�(Mackay 1988)� was among the earliest.  � ADDIN EN.CITE <EndNote><Cite><Author>Whittaker</Author><Year>1996</Year><RecNum>175</RecNum><record><rec-number>175</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">175</key></foreign-keys><ref-type name="Conference Proceedings">10</ref-type><contributors><authors><author>S. Whittaker</author><author>C. Sidner</author></authors></contributors><titles><title>Email overload: exploring personal information management of email</title><secondary-title>CHI&apos;96 Conference on Computer Human Interaction</secondary-title></titles><volume>276</volume><number>2</number><dates><year>1996</year></dates><publisher>ACM</publisher><urls></urls></record></Cite></EndNote>�(Whittaker and Sidner 1996)� looked closely at the cognitive difficulties of filing, from creating file names to finding things once they’ve been filed away.  Other major studies include  � ADDIN EN.CITE <EndNote><Cite><Author>Venolia</Author><Year>2001</Year><RecNum>1195</RecNum><record><rec-number>1195</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1195</key></foreign-keys><ref-type name="Unpublished Work">34</ref-type><contributors><authors><author>Venolia, G. D.</author><author>Dabbish, L.</author><author>Cadiz, J. J.</author><author>Gupta, A.</author></authors></contributors><titles><title>Supporting email workflow</title></titles><pages>2001-88</pages><dates><year>2001</year></dates><publisher>Microsoft Research</publisher><urls><related-urls><url>ftp://ftp.research.microsoft.com/pub/tr/tr-2001-88.pdf</url></related-urls></urls></record></Cite><Cite><Author>Ducheneaut</Author><Year>2001</Year><RecNum>137</RecNum><record><rec-number>137</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">137</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>N. Ducheneaut</author><author>V. Bellotti</author></authors></contributors><titles><title>Email as habitat: an exploration of embedded personal information management</title><secondary-title>Interactions</secondary-title></titles><periodical><full-title>interactions</full-title></periodical><pages>30-38</pages><volume>8</volume><number>5</number><dates><year>2001</year></dates><urls><related-urls><url>http://portal.acm.org/citation.cfm?id=383305&amp;coll=portal&amp;dl=ACM&amp;CFID=8968318&amp;CFTOKEN=89500837&amp;ret=1#Fulltext</url></related-urls></urls></record></Cite></EndNote>�(Ducheneaut and Bellotti 2001; Venolia et al. 2001)�. 


� Gmail, the email service run by Google, is one of the first to use labels rather than folders.  However, perhaps in order to seem not too unfamiliar to people accustomed to folders, the design of the application is quite similar to traditional folder-based ones.  There is a list of labels to one side, and you can click on one to bring up all the messages that bear that label, but you cannot select multiple labels (you can do this through a search window, but it is clunky, requiring typing such entries as “label:travel label:receipt Susie”).  An interface in which you could simply click on multiple labels to create complex searches would be much more useful – and would have made a bigger change in how people think about organizing their data.  


Of course, the problem of a simple interface to Boolean search is not trivial.  Shneiderman’s dynamic queries are one approach.   � ADDIN EN.CITE <EndNote><Cite><Author>Shneiderman</Author><Year>1994</Year><RecNum>165</RecNum><record><rec-number>165</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">165</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>B. Shneiderman</author></authors></contributors><titles><title>Dynamic queries for visual information seeking</title><secondary-title>IEEE Software</secondary-title></titles><pages>70-77</pages><volume>11</volume><number>6</number><dates><year>1994</year></dates><urls></urls></record></Cite></EndNote>�(Shneiderman 1994)�.  For email labels, one is unlikely to need very complex terms, and an interface where you could drag search terms into nestable and negatable  “and boxes” and “or boxes” (probably labeled something more intuitive such as (“all of these:”) and (“at least one of these:”)  could be quite simple yet powerful.  


� � ADDIN EN.CITE <EndNote><Cite><Author>Lakoff</Author><Year>1980</Year><RecNum>93</RecNum><record><rec-number>93</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">93</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Lakoff, George</author><author>Johnson, Mark</author></authors></contributors><titles><title>Metaphors We Live By</title></titles><dates><year>1980</year></dates><pub-location>Chicago</pub-location><publisher>University of Chicago Press</publisher><urls></urls></record></Cite></EndNote>�(Lakoff and Johnson 1980)�’s  Metaphors We Live By is the key text on conceptual metaphors and notes that these metaphors are the foundation for other conceptual structures.  Harnad puts for a similar notion in the context of thinking about machine rather than human intelligence.  He argues � ADDIN EN.CITE <EndNote><Cite><Author>Harnad</Author><Year>1990</Year><RecNum>815</RecNum><record><rec-number>815</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">815</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Harnad, Steven</author></authors></contributors><titles><title>The Symbol Grounding Problem</title><secondary-title>Physica D</secondary-title></titles><pages>335-346</pages><volume>42</volume><dates><year>1990</year></dates><urls><related-urls><url>http://arxiv.org/abs/cs.AI/9906002</url></related-urls></urls></record></Cite></EndNote>�(Harnad 1990)� that machines intelligence needs to be created “from the bottom up” – from sensory physical experience, and from that to more symbolic processes (most AI research is “top-down”, creating programs that solve problems, rather than re-creating the process by which human generate thought. 


�  In the online world of rendered virtual objects, these transformations require roughly similar effort to achieve, but in a real physical space, they can be markedly different.  Let’s say you are photographing a tree and want its image to be bigger. It is very easy to zoom, just press a camera button.  But if you want a true close up, you need to walk closer, i.e. translation.  This removes from the scene items that had been in the foreground (they are now behind you) and changes your relationship to other things in the scene.  Also, if there is an impassible chasm between you and the tree, this option is not available.  Finally, scaling, i.e. making the tree itself bigger, would mean waiting a few decades. 





� � INCLUDEPICTURE "http://upload.wikimedia.org/wikipedia/commons/thumb/2/29/Minard.png/800px-Minard.png" \* MERGEFORMATINET ��� � HYPERLINK "http://upload.wikimedia.org/wikipedia/commons/2/29/Minard.png" �http://upload.wikimedia.org/wikipedia/commons/2/29/Minard.png� Quintessential depiction of action over time shown as a single image: Charles Minard’s graph from 1869 showing Napoleon’s campaign in Russia from 1812-1813.  See � ADDIN EN.CITE <EndNote><Cite><Author>Tufte</Author><Year>1986</Year><RecNum>1124</RecNum><record><rec-number>1124</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1124</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Tufte, E. R.</author></authors></contributors><titles><title>The visual display of quantitative information</title></titles><dates><year>1986</year></dates><publisher>Graphics Press Cheshire, CT, USA</publisher><urls></urls></record></Cite></EndNote>�(Tufte 1986)� for more


� [sidebar] � INCLUDEPICTURE "http://web.utk.edu/~grissino/Site/gallery/galleries/Tree%20Ring%20Gallery%201/images/oak%20fire%20scar.jpg" \* MERGEFORMATINET ��� (� HYPERLINK "http://web.utk.edu/~grissino/treering%20gallery%201.htm" ��need perrmission�) tree with fire scars.[or other image from this site]. Think about how a tree-ring inspired visualization could be a graphical signature for the member of a group.  They show seasonal changes, so are appropriate for situations where there are variations in a repeating temporal cycle.  And they are directional, showing greater growth in one area or another – what meaning might you apply to different parts of the ring? 





� [sidebar] � INCLUDEPICTURE "http://alumni.media.mit.edu/~fviegas/ICA/exhibit/images/mar17_6.jpg" \* MERGEFORMATINET ��� Artifacts of the Presence Era was commissioned by Boston’s Institute of Contemporary Art to commemorate their original gallery space on the eve of their move to a new building. Visitors were photographed as they entered the gallery and irregular slices of these images were algorithmically chosen according to the sound and activity level in the gallery. These slices became the new layers of video sediment in the main display. Inspired by the geological accumulation visible in a canyon’s wall, the layers in Artifacts of the Presence Era told a story of past events,  revealing long-term patterns (the rhythm of night and day, periods of great activity or empty silence), while retaining occasionally serendipitous, but often arbitrary and mundane, samples of the passage of life.





� The impetus to standardize time came from the advent of the railroad, which bought a real need to a unified, common approach to time � ADDIN EN.CITE <EndNote><Cite><Author>Zerubavel</Author><Year>1982</Year><RecNum>1200</RecNum><record><rec-number>1200</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1200</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Zerubavel, Eviatar</author></authors></contributors><titles><title>The Standardization of Time: A Sociohistorical Perspective</title><secondary-title>The American Journal of Sociology</secondary-title></titles><periodical><full-title>The American Journal of Sociology</full-title></periodical><pages>1-23</pages><volume>88</volume><number>1</number><dates><year>1982</year></dates><publisher>The University of Chicago Press</publisher><urls><related-urls><url>http://www.jstor.org/stable/2779401 </url></related-urls></urls></record></Cite></EndNote>�(Zerubavel 1982)�. Before time was standardized, trains ran on schedules based on their parent city’s time.  Arriving in  third station,  it could be come quickly clear that one trains “1 o’clock” was another trains 3 o’clock.  This caused accidents, not to mention an enormous number of missed connections.  The spatial connectedness that the railways were bringing required that time be centralized.





y� You might think that you see lots of color in your peripheral vision, but much of what we perceive to be “out there” in the world is actually built from our knowledge about objects and our recent visual memory; we are also unaware of the constant “saccades” or tiny movements that our eyes make; our foveal vision is in constant motion. 


� Although the details of the human color vision system are outside the scope of this book, it is a fascinating topic for anyone interested in the question of what is “real” about our perception of the world.  Color, as we think of it, does not exist as a property of the external world, but comes about only in our perception of it. What we experience as color is the ratio of the response by the different types of cones in our eyes when  a particular wavelength or wavelengths of light enters our eyes.  Thus, there is a single, pure wavelength we see as “yellow” --  and there is also a mixture of other wavelengths (which singly we’d see as red and green)  that appears to us to be the exact same yellow� ADDIN EN.CITE <EndNote><Cite><Author>Gregory</Author><Year>1990</Year><RecNum>1428</RecNum><record><rec-number>1428</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1428</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Gregory, R. L.</author></authors></contributors><titles><title>Eye and Brain: The Psychology of Seeing</title></titles><edition>Third</edition><dates><year>1990</year></dates><pub-location>Princeton, NY</pub-location><publisher>Princeton University Press</publisher><orig-pub>1966</orig-pub><urls></urls></record></Cite></EndNote>�(Gregory 1990 (1966))�.  The equivalence exists only in our vision: the cones in our eyes respond in the same ratio to  both the pure spectral yellow and the mix of other wavelengths, so we see them as identical colors, when in fact they come from quite different light sources


� A proposed color scheme for document icons had them start new at pale yellow and “age” to duller, deeper browns � ADDIN EN.CITE <EndNote><Cite><Author>Salomon</Author><Year>1990</Year><RecNum>1321</RecNum><record><rec-number>1321</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1321</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Salomon, Gitta</author></authors><secondary-authors><author>Brenda Laurel</author></secondary-authors></contributors><titles><title>New uses for color</title><secondary-title>The art of human-computer interface design</secondary-title></titles><periodical><full-title>The art of human-computer interface design</full-title></periodical><pages>269-279</pages><dates><year>1990</year></dates><pub-location>Boston, MA</pub-location><publisher>Addison-Wesley Professional</publisher><urls></urls></record></Cite></EndNote>�(Salomon 1990)�


� Sidebar:  �Adjacent colors change the way we see a color.  The centers of these squares are an identical shade of gray � ADDIN EN.CITE <EndNote><Cite><Author>Albers</Author><Year>1975</Year><RecNum>1431</RecNum><record><rec-number>1431</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1431</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Albers, Joseph</author></authors></contributors><titles><title>Interaction of color</title></titles><dates><year>1975</year></dates><pub-location>New Haven, CT</pub-location><publisher>Yale Univ Press</publisher><orig-pub>1963</orig-pub><urls></urls></record></Cite></EndNote>�(Albers 1975 (1963))�


� Sidebar: The differences between similar colors are apparent when they are adjacent: we see a line that marks their contrast. To avoid this, break up the color areas into tiny pieces: when color areas are small enough, our eye blends them together rather than highlighting their difference.


� �


� Should there be a short sidebar explaining hue/saturation/value? 


� Flags waving over battlements and water sculptures use motion to draw attention.  Experiments with “persistence of vision” based technologies, the precursors to film, were increasingly common in the 19th century


� Sound can also serve this function.  William Gaver’s Sonic Finder used everyday sounds to provide cues about file system functions.  Copying a file sounded like water filling a glass. Though we are probably unaware of it, the sound does change as the glass fills; this naturalistic accompaniment brought the abstract operations to life � ADDIN EN.CITE <EndNote><Cite><Author>Gaver</Author><Year>1989</Year><RecNum>1157</RecNum><record><rec-number>1157</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1157</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Gaver, W. W.</author></authors></contributors><titles><title>The SonicFinder: An Interface That Uses Auditory Icons</title><secondary-title>Human-Computer Interaction</secondary-title></titles><periodical><full-title>Human-Computer Interaction</full-title></periodical><pages>67-94</pages><volume>4</volume><number>1</number><dates><year>1989</year></dates><urls></urls></record></Cite></EndNote>�(Gaver 1989)�.


� The word “ambient” may refer to two related concepts in interface design.  First, as used here, it refers to designs that are meant to recede into the background, that provides data about the ongoing state of some environment – whether natural, financial, social etc.  It can also refer specifically to interfaces that provide such data architecturally, rather than on the screen – in the ambient space of the user’s room  � ADDIN EN.CITE <EndNote><Cite><Author>Hallnäs</Author><Year>2002</Year><RecNum>1434</RecNum><record><rec-number>1434</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1434</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Hallnäs, L.</author><author>Redström, J.</author></authors></contributors><titles><title>From use to presence: on the expressions and aesthetics of everyday computational things</title><secondary-title>ACM Transactions on Computer-Human Interaction (TOCHI)</secondary-title></titles><periodical><full-title>ACM Transactions on Computer-Human Interaction (TOCHI)</full-title></periodical><pages>106-124</pages><volume>9</volume><number>2</number><dates><year>2002</year></dates><urls></urls></record></Cite></EndNote>�(Hallnäs and Redström 2002)�


� We need not confine motion to the screen.  “Dangling String”, by Natalie Jeremijenko, was an installation at Xerox PARC that showed network traffic via the motion of a dangling string � ADDIN EN.CITE <EndNote><Cite><Author>Weiser</Author><Year>1996</Year><RecNum>107</RecNum><record><rec-number>107</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">107</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>M. Weiser</author><author>J. Brown</author></authors></contributors><titles><title>Designing Calm Technology</title><secondary-title>PowerGrid Journal</secondary-title></titles><dates><year>1996</year><pub-dates><date>July 1996</date></pub-dates></dates><urls></urls></record></Cite></EndNote>�(Weiser and Brown 1996)�.  Hanging in a hallway, it unobtrusively provided useful information to people in nearby offices. 





� Which fonts, colors, shapes and motions are attractive, and what they signify, varies from culture to culture and from person to person.   The artists Vitaly Komar and Alex Melamid, in their “Most and Least Favorite Painting” project surveyed hundreds of people around the world about what they liked in a painting – colors, sizes, subject, etc. and painted the results, country by country � ADDIN EN.CITE <EndNote><Cite><Author>Komar</Author><RecNum>1676</RecNum><record><rec-number>1676</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1676</key></foreign-keys><ref-type name="Web Page">12</ref-type><contributors><authors><author>Komar, Vitaly</author><author>Alex Melamid</author></authors></contributors><titles><title>Komar &amp; Melamid: The Most Wanted Paintings </title></titles><volume>2011</volume><number>August 24, 2011</number><dates></dates><publisher>Dia Center for the Arts</publisher><urls><related-urls><url>http://awp.diaart.org/km/index.html</url></related-urls></urls></record></Cite></EndNote>�(Komar and Melamid)�.  The results show intriguing differences in national taste: Americans, on the whole, like traditional paintings with a historical figure in an outdoor scene, whereas the majority of Dutch people surveyed preferred abstract art with blended colors.   “Most and Least Favorite Paintings” is a brilliant critique of opinion-survey driven design – and a celebration of the power of visualization.  Reading the survey results, country by country, is dull and meaningless.  Seeing them rendered as paintings is fascinating.  [paintings are here: � HYPERLINK "http://awp.diaart.org/km/painting.html" �http://awp.diaart.org/km/painting.html� - see about permission to reproduce] 


� INCLUDEPICTURE "http://awp.diaart.org/km/usa/MOST.jpg" \* MERGEFORMATINET ��� � INCLUDEPICTURE "http://awp.diaart.org/km/usa/least.jpg" \* MERGEFORMATINET ���United States most and least wanted


� INCLUDEPICTURE "http://awp.diaart.org/km/hol/most.jpg" \* MERGEFORMATINET ��� � INCLUDEPICTURE "http://awp.diaart.org/km/hol/least.jpg" \* MERGEFORMATINET ���Hollands most and least wanted


� � INCLUDEPICTURE "http://flowingdata.com/wp-content/uploads/yapb_cache/movies.4rq52w8a2zokgw8o8w4o4so4s.2xne1totli0w8s8k0o44cs0wc.th.png" \* MERGEFORMATINET ���(need permission) Interactive version here: � HYPERLINK "http://www.nytimes.com/interactive/2008/02/23/movies/20080223_REVENUE_GRAPHIC.html" �http://www.nytimes.com/interactive/2008/02/23/movies/20080223_REVENUE_GRAPHIC.html�


� � INCLUDEPICTURE "http://www.infovis.net/imagenes/T1_N113_A10_VisualWho.gif" \* MERGEFORMATINET ���Motion can show ambiguity.  “Visual Who” showed connections among people inferred from common mailing list membership.  As the interactive visualization animated the clusters forming, rather than have each new configuration snap decisevely into position, it was rendered as if invisible rubber bands attached the names, which thus oscillated indefinitely, only slowly settling into place. � ADDIN EN.CITE <EndNote><Cite><Author>Donath</Author><Year>1995</Year><RecNum>79</RecNum><record><rec-number>79</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">79</key></foreign-keys><ref-type name="Conference Paper">47</ref-type><contributors><authors><author>Judith Donath</author></authors></contributors><titles><title>Visual Who</title><secondary-title>Third ACM International Conference on Multimedia &apos;95</secondary-title></titles><dates><year>1995</year><pub-dates><date>November 5-9, 1995</date></pub-dates></dates><pub-location>San Francisco, CA</pub-location><publisher>ACM Press</publisher><urls></urls></record></Cite></EndNote>�(Donath 1995)�





� Material taken from � ADDIN EN.CITE <EndNote><Cite><Author>Donath</Author><Year>2004</Year><RecNum>553</RecNum><record><rec-number>553</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">553</key></foreign-keys><ref-type name="Encyclopedia">53</ref-type><contributors><authors><author>Donath, Judith</author></authors><secondary-authors><author>Marc Bekoff</author></secondary-authors></contributors><titles><title>Artificial pets: Simple behaviors elicit complex attachments.</title><secondary-title>The Encyclopedia of Animal Behavior</secondary-title></titles><pages>955-957</pages><volume>3</volume><num-vols>3</num-vols><dates><year>2004</year></dates><pub-location>Westport, CT</pub-location><publisher>Greenwood Press</publisher><urls></urls></record></Cite></EndNote>�(Donath 2004)�


� The cognitive psychologist Donald Norman has done much to popularize the concept of affordances, especially among designers. He distinguishes between affordances and what he calls perceived affordances � ADDIN EN.CITE <EndNote><Cite><Author>Norman</Author><Year>1999</Year><RecNum>1212</RecNum><record><rec-number>1212</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1212</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Norman, Donald A.</author></authors></contributors><titles><title>Affordance, conventions, and design</title><secondary-title>interactions</secondary-title></titles><periodical><full-title>interactions</full-title></periodical><pages>38-41</pages><volume>6</volume><number>3</number><dates><year>1999</year></dates><urls><related-urls><url>http://doi.acm.org/10.1145/301153.301168</url></related-urls></urls></record></Cite></EndNote>�(Norman 1999)� and stresses the importance of perceived affordances for making legible environments.  In the realm of interface design, he claims that “affordances play a relatively minor role … [and] the designer primarily can control only perceived affordances”.  In his view, it is incorrect to say that an on-screen button affords clicking any more than the rest of the screen does: the fact that things happen when you click that button are “conventions, and feedback, and the like”.  


I would argue that while the button may not have a special “click” affordance, if you click on it, something happens, and that virtual action is an affordance.  If the button saves the document you are writing, the button affords saving documents.  The button’s visual design – e.g. a rectangle with the word “save” on it in bold when the document can be saved and gray when it cannot – uses a metaphoric convention to help the viewer perceive the affordance.  





� See � ADDIN EN.CITE <EndNote><Cite><Author>Brand</Author><Year>1997</Year><RecNum>1467</RecNum><record><rec-number>1467</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1467</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Brand, S.</author></authors></contributors><titles><title>How buildings learn: what happens after they&apos;re built</title></titles><dates><year>1997</year></dates><pub-location>New York</pub-location><publisher>Viking Penguin</publisher><urls></urls></record></Cite></EndNote>�(Brand 1997)� for a discussion of how buildings change over time as people find new uses for them; See � ADDIN EN.CITE <EndNote><Cite><Author>Zittrain</Author><Year>2006</Year><RecNum>1168</RecNum><record><rec-number>1168</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1168</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Zittrain, Jonathan</author></authors></contributors><titles><title>The Generative Internet</title><secondary-title>Harvard Law Review</secondary-title></titles><periodical><full-title>Harvard Law Review</full-title></periodical><pages>1974-2040</pages><volume>119</volume><dates><year>2006</year></dates><urls></urls></record></Cite></EndNote>�(Zittrain 2006)� for a discussion of the importance of maintaining openness and adaptability – within bounds – online.��Many attempts to redesign interfaces suffer from overly determined metaphors.  A well-meaning attempt to re think the “desktop” interface for Chinese users came up with the idea to use a garden metaphor.  Although the concept could be promising, the execution was not: they modeled their interface after the formal garden, with overly specific places to put different types of work, e.g. an atrium for arts, a nursery for ongoing projects,  a house for management tools, etc. and rather awkwardly translated the file/folder metaphor into pots, plants, seeds and leaves. � ADDIN EN.CITE <EndNote><Cite><Author>Shen</Author><Year>2006</Year><RecNum>1479</RecNum><record><rec-number>1479</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1479</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Shen, S. T.</author><author>Woolley, M.</author><author>Prior, S.</author></authors></contributors><titles><title>Towards culture-centred design</title><secondary-title>Interacting with Computers</secondary-title></titles><periodical><full-title>Interacting with Computers</full-title></periodical><pages>820-852</pages><volume>18</volume><number>4</number><dates><year>2006</year></dates><urls></urls></record></Cite></EndNote>�(Shen, Woolley, and Prior 2006)�


�  Some useful background readings from the literature on conversation and communication are:  � ADDIN EN.CITE <EndNote><Cite><Author>Goffman</Author><Year>1981</Year><RecNum>1516</RecNum><record><rec-number>1516</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1516</key></foreign-keys><ref-type name="Conference Paper">47</ref-type><contributors><authors><author>Goffman, E.</author></authors></contributors><titles><title>Forms of talk</title><tertiary-title>Conduct and Communication</tertiary-title></titles><dates><year>1981</year></dates><publisher>University of Pennsylvania Press</publisher><isbn>081221112X</isbn><urls></urls></record></Cite></EndNote>�(Goffman 1981)� especially the essay “Footing”; � ADDIN EN.CITE <EndNote><Cite><Author>Tannen</Author><Year>2007</Year><RecNum>1517</RecNum><record><rec-number>1517</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1517</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Tannen, D.</author></authors></contributors><titles><title>Talking voices: Repetition, dialogue, and imagery in conversational discourse</title></titles><dates><year>2007</year></dates><publisher>Cambridge Univ Pr</publisher><isbn>0521868904</isbn><urls></urls></record></Cite></EndNote>�(Tannen 2007)� � ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(Bonvillain 1993; Clark 1996; Clark and Brennan 1991; Saville-Troike 2003)�


�[sidebar  “[T]he language of face to face conversation is the basic and primary use of language, all others being best described in terms of manner of deviation from that base” � ADDIN EN.CITE <EndNote><Cite><Author>Fillmore</Author><Year>1981</Year><RecNum>1506</RecNum><Pages>152</Pages><record><rec-number>1506</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1506</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Fillmore, Charles. J.</author></authors><secondary-authors><author>P. Cole</author></secondary-authors></contributors><titles><title>Pragmatics and the description of discourse</title><secondary-title>Radical pragmatics</secondary-title></titles><periodical><full-title>Radical pragmatics</full-title></periodical><pages>143-166</pages><dates><year>1981</year></dates><pub-location>New York</pub-location><publisher>Academic Press</publisher><urls></urls></record></Cite></EndNote>�(Fillmore 1981 p. 152)�


� There is an extensive literature on communication media preferences (e.g. � ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(Carlson and Zmud 1999; Daft and Lengel 1986; Fulk et al. 1987; King and Xia 1997; Robert and Dennis 2005; Webster and Trevino 1995)�, that examine what characteristics of a medium make it more or less suitable for various social and organizational tasks. These include media richness � ADDIN EN.CITE <EndNote><Cite><Author>Daft</Author><Year>1986</Year><RecNum>683</RecNum><record><rec-number>683</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">683</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Daft, Richard L. </author><author>Robert H. Lengel</author></authors></contributors><titles><title>Organizational Information Requirements, Media Richness and Structural Design</title><secondary-title>Management science</secondary-title></titles><periodical><full-title>MANAGEMENT SCIENCE</full-title></periodical><pages>554-571</pages><volume>32</volume><number>5</number><dates><year>1986</year></dates><urls><related-urls><url>http://links.jstor.org/sici?sici=0025-1909%28198605%2932%3A5%3C554%3AOIRMRA%3E2.0.CO%3B2-O</url></related-urls></urls></record></Cite></EndNote>�(Daft and Lengel 1986)� – the amount of information a medium can convey, i.e. video is richer than email; media synchronicity � ADDIN EN.CITE <EndNote><Cite><Author>Dennis</Author><Year>1999</Year><RecNum>1513</RecNum><record><rec-number>1513</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1513</key></foreign-keys><ref-type name="Conference Proceedings">10</ref-type><contributors><authors><author>Dennis, A. R.</author><author>Valacich, J. S.</author></authors></contributors><titles><title>Rethinking media richness: towards a theory of media synchronicity</title><secondary-title>System Sciences, 1999. HICSS-32. Proceedings of the 32nd Annual Hawaii International Conference on</secondary-title><alt-title>System Sciences, 1999. HICSS-32. Proceedings of the 32nd Annual Hawaii International Conference on</alt-title></titles><pages>10 pp.</pages><volume>Track1</volume><keywords><keyword>groupware</keyword><keyword>human factors</keyword><keyword>user interfaces</keyword><keyword>communication effectiveness</keyword><keyword>fundamental communication processes</keyword><keyword>group work</keyword><keyword>media capabilities</keyword><keyword>media richness</keyword><keyword>media richness theory</keyword><keyword>media synchronicity</keyword></keywords><dates><year>1999</year><pub-dates><date>1999</date></pub-dates></dates><urls><related-urls><url>http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=772701</url></related-urls></urls></record></Cite></EndNote>�(Dennis and Valacich 1999)� – how much the participants can work together on a shared focus;  and social influence � ADDIN EN.CITE <EndNote><Cite><Author>Schmitz</Author><Year>1991</Year><RecNum>1514</RecNum><record><rec-number>1514</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1514</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Schmitz, J.</author><author>Fulk, J.</author></authors></contributors><titles><title>Organizational colleagues, media richness, and electronic mail</title><secondary-title>Communication Research</secondary-title></titles><periodical><full-title>Communication Research</full-title></periodical><pages>487</pages><volume>18</volume><number>4</number><dates><year>1991</year></dates><isbn>0093-6502</isbn><urls><related-urls><url>https://digitalcommons.georgetown.edu/blogs/cctp-745-spring2009/files/2009/01/organizational-colleagues1.pdf</url></related-urls></urls></record></Cite></EndNote>�(Schmitz and Fulk 1991)� – how community habits affect media use.  Individual ability is a factor – someone who cannot type is less likely to be comfortable with email than a touch-typist is � ADDIN EN.CITE <EndNote><Cite><Author>Schmitz</Author><Year>1991</Year><RecNum>1514</RecNum><record><rec-number>1514</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1514</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Schmitz, J.</author><author>Fulk, J.</author></authors></contributors><titles><title>Organizational colleagues, media richness, and electronic mail</title><secondary-title>Communication Research</secondary-title></titles><periodical><full-title>Communication Research</full-title></periodical><pages>487</pages><volume>18</volume><number>4</number><dates><year>1991</year></dates><isbn>0093-6502</isbn><urls><related-urls><url>https://digitalcommons.georgetown.edu/blogs/cctp-745-spring2009/files/2009/01/organizational-colleagues1.pdf</url></related-urls></urls></record></Cite></EndNote>�(Schmitz and Fulk 1991)�.  Fashion plays a role – teens may avoid email because it is seen as the medium of their parents’ and teachers’ generation � ADDIN EN.CITE <EndNote><Cite><Author>Lenhart</Author><Year>2010</Year><RecNum>1515</RecNum><record><rec-number>1515</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1515</key></foreign-keys><ref-type name="Report">27</ref-type><contributors><authors><author>Amanda Lenhart</author><author>Rich Ling</author><author>Scott Campbell</author><author>Kristen Purcell</author></authors></contributors><titles><title>Teens and Mobile Phones</title></titles><dates><year>2010</year><pub-dates><date>April 20, 2010</date></pub-dates></dates><pub-location>Washington, D.C.</pub-location><publisher>Pew Internet &amp; American Life Project </publisher><urls><related-urls><url>http://pewinternet.org/Reports/2010/Teens-and-Mobile-Phones.aspx</url></related-urls></urls></record></Cite></EndNote>�(Lenhart et al. 2010)�


� [sidebar].  Deception is a big part of communication � ADDIN EN.CITE <EndNote><Cite><Author>Donath</Author><Year>forthcoming</Year><RecNum>900</RecNum><record><rec-number>900</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">900</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Judith Donath</author></authors></contributors><titles><title>Signals, Truth and Design</title></titles><dates><year>forthcoming</year></dates><urls></urls></record></Cite></EndNote>�(Donath forthcoming)�.  There are big lies, of course, such as saying you were at work when you were really out partying, but also small, everyday lies, such as apologizing for being late because you had such trouble parking, when really you had just gotten a late start.  Polite society requires many deceptions, such as saying you liked a gift when in truth you did not; community could not exist if everyone was always relentless honest. 


Deception decreases common ground.  If successful, it puts the deceived person’s understanding at odds with the deceiver’s knowledge.   


But common ground is more than just knowledge.  It is also the cultivation of a shared situation.  The rituals of politeness may decrease common ground in factual knowledge (if you graciously convince me that you liked a gift that in fact you did not, my belief about your liking will be at odds with your actual feeling) while increasing the feeling of shared good-will, the mutual understanding that this interaction and relationship are moving in a cooperative direction.   Rituals such as greetings, gift giving, thanking, etc. establish the social grounding of the ensuing interaction. 


� � HYPERLINK "http://www.terramedia.co.uk/Chronomedia/years/Edison_Telephonoscope.htm" ��http://www.terramedia.co.uk/Chronomedia/years/Edison_Telephonoscope.htm�


� HYPERLINK "http://lcweb2.loc.gov/cgi-bin/query/r?ammem/magbell:@field%28DOCID+@lit%28magbell37600601%29%29" ��http://lcweb2.loc.gov/cgi-bin/query/r?ammem/magbell:@field%28DOCID+@lit%28magbell37600601%29%29�


http://en.wikipedia.org/wiki/Videophone


� The Palace in mid 1990’s, Second Life 10 years later


� Though it is worth noting that while players use avatars for non-verbal game-play, such as fighting, they carry out much of their social conversation via more traditional linear chat.


� Except in the case of unseen surveillance – see ch. X on Privacy and public space. 


� Images: � HYPERLINK "http://www.chip.de/ii/5099300_ee424e2c30.jpg" ��http://www.chip.de/ii/5099300_ee424e2c30.jpg� ; � HYPERLINK "http://www.newscaststudio.com/blog/wp-content/uploads/2008/11/snapshot_j_20081104_0000.jpg" ��http://www.newscaststudio.com/blog/wp-content/uploads/2008/11/snapshot_j_20081104_0000.jpg� http://consolecreatures.files.wordpress.com/2008/11/will_i_am_cnn1.png


� � HYPERLINK "http://commons.wikimedia.org/wiki/File:Video_telephony_as_imagined_in_1910.jpg" �http://commons.wikimedia.org/wiki/File:Video_telephony_as_imagined_in_1910.jpg� and downloaded Also note that within 2 years of the invention of the telephone, Punch magazine published a cartoon of a “telephonoscope” � HYPERLINK "http://www.terramedia.co.uk/Chronomedia/years/Edison_Telephonoscope.htm" �http://www.terramedia.co.uk/Chronomedia/years/Edison_Telephonoscope.htm� (also in wikimedia commons) 


� See � ADDIN EN.CITE <EndNote><Cite><Author>Argyle</Author><Year>1976</Year><RecNum>15</RecNum><record><rec-number>15</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">15</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Argyle, Michael </author><author>Cook, Mark</author></authors></contributors><titles><title>Gaze and Mutual Gaze</title></titles><dates><year>1976</year></dates><pub-location>Cambridge</pub-location><publisher>Cambridge University Press</publisher><urls></urls></record></Cite><Cite><Author>Vertegaal</Author><Year>2001</Year><RecNum>1119</RecNum><record><rec-number>1119</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1119</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Vertegaal, Roel</author><author>Slagter, Robert</author><author>van der Veer, Gerrit</author><author>Nijholt, Anton</author></authors></contributors><titles><title>Eye gaze patterns in conversations: there is more to conversational agents than meets the eyes</title><secondary-title>Proceedings of the SIGCHI conference on Human factors in computing systems</secondary-title></titles><periodical><full-title>Proceedings of the SIGCHI conference on Human factors in computing systems</full-title></periodical><pages>301-308</pages><dates><year>2001</year></dates><urls><related-urls><url>http://portal.acm.org/citation.cfm?id=365119</url></related-urls></urls></record></Cite></EndNote>�(� HYPERLINK \l "_ENREF_6" \o "Argyle, 1976 #15" ��Argyle and Cook 1976�; � HYPERLINK \l "_ENREF_59" \o "Vertegaal, 2001 #1119" ��Vertegaal et al. 2001�)� for more about the social role of gaze.


� There are technological advances that improve  mediated gaze, but they constrain activity and require elaborate technological setups and constrained activity� ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(� HYPERLINK \l "_ENREF_21" \o "Dumont, 2009 #1527" ��Dumont et al. 2009�; � HYPERLINK \l "_ENREF_40" \o "Lanier, 2001 #907" ��Lanier 2001�; � HYPERLINK \l "_ENREF_60" \o "Vertegaal, 2002 #1326" ��Vertegaal, Weevers, and Sohn 2002�)�.  In these systems, multiple cameras video each participant and eye-trackers follow their gaze.   The system must know the location of the other participants’ images on each person’s screen.  By tracking where a person is looking, it can deduce at whom she looking and then, using the images from the various cameras, recreate on that person’s screen her image gazing directly out and on the other participants’ screens her image looking in the direction of that person in the system’s virtual space�.   





�  [SIDEBAR:  Video conferencing is primarily promoted as a form of "being there"  but can go "beyond being there" not by adding information or technical processing, but by reducing it.   In 2010 a site called "Chatroulette" enjoyed sudden popularity.  It is a video chat system that connects people to random strangers  You see yourself in one window and the stranger in the other.  You can chat, and either party can disconnect with a "next" button, at which point the system connects you to a new random stranger.  Simple as it is, Chatroulette fascinated people: it was the fastest rising search term on Google for 2010.  What is its appeal?  It resembles the random text chat rooms that were popular in the early days of online socializing, where people went online using easily replaceable pseudonyms and chatted with strangers, making up identities as they went.   Chatroulette requires little work.  You don't need to be witty, or make the effort to invent a character or even type.  You just need to appear - and there is enough interest in the appearance of others to make it work.  Of course, not everyone is interested in everyone else.  One visiting journalist (NYMag article) reported how dispiriting it was to  get onto Chatroulette and then be repeated "nexted" as people swiftly found nothing of interest in his single, male, older-than-30 self (his wife was much more successful).   Chatroulette's combination of video and anonymity meant that the deviant behavior of similar online text spaces could play itself out vividly: there were many exhibitionists, seekers of anonymous virtual sex companions, and people hoping to shock or disgust anyone who chances to be connected to them.   Although Chatroulette’s moment of popularly has ended, I discuss it here because it is an intriguing example of how removing information - in this case, the identity of the other, including any way of building up  a history or reputation - creates a very new-seeming medium.  The newness here is the opportunity to see and interact with others, minus the ability to affect them or know much of anything about them





� Fall 2010 over 12 million subscribers to World of Warcraft alone. 


� For excellent studies of the social life in online games, see the work of Nick Yee and Nicholas Ducheneaut, e.g. � ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(Ducheneaut, Moore, and Nickell 2007; Ducheneaut et al. 2006; Yee et al. 2007; Yee et al. 2011; Yee, Ellis, and Ducheneaut 2009)�


� Sidebar: � EMBED Photoshop.Image.9 \s ����


We read meaning from faces � ADDIN EN.CITE <EndNote><Cite><Author>Zebrowitz</Author><Year>1997</Year><RecNum>71</RecNum><record><rec-number>71</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">71</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>L. Zebrowitz</author></authors></contributors><titles><title>Reading Faces</title></titles><keywords><keyword>face</keyword></keywords><dates><year>1997</year></dates><publisher>Westview Press, Boulder, CO.</publisher><urls></urls></record></Cite><Cite><Author>Donath</Author><Year>2001</Year><RecNum>78</RecNum><record><rec-number>78</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">78</key></foreign-keys><ref-type name="Conference Proceedings">10</ref-type><contributors><authors><author>Judith Donath</author></authors><secondary-authors><author>M. Beynon</author><author>C.L. Nehaniv</author><author>K. Dautenhahn</author></secondary-authors></contributors><titles><title>Mediated faces</title><secondary-title>Cognitive Technology: Instruments of Mind. Proceedings of the 4th International Conference</secondary-title></titles><pages>373-390</pages><keywords><keyword>face</keyword></keywords><dates><year>2001</year><pub-dates><date>August 6-9</date></pub-dates></dates><pub-location>Warwick, UK</pub-location><urls></urls></record></Cite><Cite><Author>Bruce</Author><Year>1998</Year><RecNum>18</RecNum><record><rec-number>18</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">18</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Bruce, Vicki</author><author>Young, Andy</author></authors></contributors><titles><title>In the eye of the beholder</title><secondary-title>The science of face perception</secondary-title></titles><keywords><keyword>face</keyword></keywords><dates><year>1998</year></dates><pub-location>Oxford, UK</pub-location><publisher>Oxford University Press</publisher><urls></urls></record></Cite></EndNote>�(� HYPERLINK \l "_ENREF_11" \o "Bruce, 1998 #18" ��Bruce and Young 1998�; � HYPERLINK \l "_ENREF_18" \o "Donath, 2001 #78" ��Donath 2001�; � HYPERLINK \l "_ENREF_67" \o "Zebrowitz, 1997 #71" ��Zebrowitz 1997�)�, including from the faces of avatars.  Imagine each of these saying:  "I have some land to sell to you" or "Do you want to go to a party?"   Even though both faces could belong to anyone - and the difference between them was made in a couple of minutes by changing a few parameters in Second Life’s face editing program - we interpret the words through the context of the personality we read into these two different, fictional, faces.   While it is equally easy to make fictional self-descriptions in text, the vividness of visual imagery makes it harder to stand back and remember that it may be a completely imaginary representation.


� The tight clothes are practical as well as stylish: it is harder to render flowing fabrics computationally.


� [sidebar:  illustrations.  BodyChat.  And Microsoft’s Comic Chat  not only gave the avatar’s social expressions, but placed them on the screen as if in a comic book (illustrate).  Here, effective layout (as determined by the program) had precedence over location as communication.


� Traditional marionettes have controllers that are quite different than their body shape; manipulating them is an art in itself – and not initially intuitive.


� Similar levels of ranging from direct to symbolic control exist also in verbal commands.    A system that had “be deferential” as a menu choice, and then enacted shrinking, is different from one that had “shrink” as a menu choice: the former encodes the higher level meaning and plays out its rendering of it, while the latter gives users the physical expression but they must find the meaning of it themselves.


� Francis Lam (one of my students) used a similar mapping to associate mouse gestures with affect, which he then used to animate an expressive kinetic typography alphabet. He designed the gesture vocabulary by having many people read short situation descriptions and for each make a gesture with their mouse they felt went with it.  This was then used to animate text chats – write a line, make gesture, and the letters would take on the visual representation of the indicated emotion.   This image shows one mapping from gesture to letter form (red darts are the begging of the stroke).


�


� A study by Jeremy Bailenson shows that using an avatar that is designed to automatically mimic the gestures of other avatars makes one more persuasive � ADDIN EN.CITE <EndNote><Cite><Author>Bailenson</Author><Year>2006</Year><RecNum>973</RecNum><record><rec-number>973</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">973</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Bailenson, J. N.</author><author>Beall, A. C.</author></authors><secondary-authors><author>Schroeder, R. </author><author>Axelsson, A.’s </author></secondary-authors></contributors><titles><title>Transformed social interaction: Exploring the digital plasticity of avatars</title><secondary-title>Avatars at work and play: Collaboration and interaction in shared virtual environments</secondary-title></titles><pages>1–16</pages><dates><year>2006</year></dates><publisher>Springer-verlog</publisher><urls><related-urls><url>http://www.stanford.edu/~bailenso/papers/TSI%20chapter.pdf</url></related-urls></urls></record></Cite></EndNote>�(� HYPERLINK \l "_ENREF_7" \o "Bailenson, 2006 #973" ��Bailenson and Beall 2006�)�. 


� Human motion can map to abstract shapes as well as humanoid figures.  Skilled animators can create an intuitive and dramatic range of expression in shapes as simple as a  bouncing balls � ADDIN EN.CITE <EndNote><Cite><Author>Thomas</Author><Year>1981</Year><RecNum>1688</RecNum><record><rec-number>1688</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1688</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Thomas, Frank</author><author>Johnston, Ollie</author></authors></contributors><titles><title>Disney Animation: The Illusion of Life</title></titles><volume>1</volume><dates><year>1981</year></dates><pub-location>New York, NY</pub-location><publisher>Abbeville Press </publisher><urls></urls></record></Cite></EndNote>�(Thomas and Johnston 1981)�.  Jeremy Bailenson and his colleagues’ Emotibox is a colored rectangular cube animated by motion capture of human movement, with facial expressions mapped on color and shape � ADDIN EN.CITE <EndNote><Cite><Author>Bailenson</Author><Year>2006</Year><RecNum>1191</RecNum><record><rec-number>1191</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1191</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Bailenson, Jeremy N.</author><author>Yee, Nick</author><author>Merget, Dan</author><author>Schroeder, Ralph</author></authors></contributors><titles><title>The Effect of Behavioral Realism and Form Realism of Real-Time Avatar Faces on Verbal Disclosure, Nonverbal Disclosure, Emotion Recognition, and Copresence in Dyadic Interaction</title><secondary-title>Presence: Teleoperators &amp; Virtual Environments</secondary-title></titles><periodical><full-title>Presence: Teleoperators &amp; Virtual Environments</full-title></periodical><pages>359-372</pages><volume>15</volume><number>4</number><dates><year>2006</year></dates><urls><related-urls><url>http://www.mitpressjournals.org/doi/abs/10.1162/pres.15.4.359 </url></related-urls></urls><electronic-resource-num>doi:10.1162/pres.15.4.359</electronic-resource-num></record></Cite></EndNote>�(Bailenson et al. 2006)�.  While one can technically make any arbitrary mapping, it takes a deeper understanding of how we comprehend emotional signals to make one that is intuitively expressive.  People did not find the Emotibox to convey presence or emotion well, but this is likely due to the arbitrariness of the mapping rather than an inherent impossibility in concept.


� Although video-conferencing and avatar worlds are, as of 2010, quite different experiences, in the “being there” trajectory they eventually become the same thing.  For video conferencing to achieve a real feeling of being there, the problem of gaze and of having a common space needs to be addressed.  High-end video-conferencing setups do that using multiple cameras, large projections, computational readjustment of one’s image and carefully controlled settings. The participants in such a conference experience the sense of being in a shared place (generally, a virtual meeting room with all the distant participants seated around a common table).  To achieve correct gaze, their heads are in effect avatars of themselves, which are controlled through their actual motions and expressions.   This is technically not very different from the instrumentation of virtual reality – it is simply less fantastically illustrated.


� [sidebar on basics of tracking for faces (refs - terzopoulous and contemporary (e.g. articles on making of the planet of the apes) - as well as tech for full body set-up].  


� Motion capture is commonly used in the movie industry for special effects – to have distinctive human gestures animating a synthetic character.  Demand from this industry, as well as a growing market for gesture based interfaces for home entertainment (e.g. Microsoft kinect) drive rapid improvement in this technology. 


� Of course, unless you are encased in a haptic feedback suit, nothing in this space will have any feel to it - you would be able to put your hand through a desk or a person..  As with everything else in this synthetic world, design determines what happens when objects collide. One could design the environment so that when the virtual hand hits a virtual object, the avatar’s actions continue to match the person’s, in which case the hand goes through the object or the object moves.  Or, one could constrain  the animation at such points of contact, e.g. if the object was unmovable, like a wall or another avatar, so the person sees that while she can keep moving her hand in physical space, it ceases to match the avatar's experience, thus breaking the illusion that they are one and the same.


� “Legilimency” in the Harry Potter books is the ability to read the thoughts of others against their will – and also plant false memories in them.  


� An excellent introduction to the study of facial expression is � ADDIN EN.CITE <EndNote><Cite><Author>Russell</Author><Year>1997</Year><RecNum>1534</RecNum><record><rec-number>1534</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1534</key></foreign-keys><ref-type name="Edited Book">28</ref-type><contributors><authors><author>Russell, James. A.</author><author>Fernández-Dols, José Miguel</author></authors></contributors><titles><title>The psychology of facial expression</title></titles><dates><year>1997</year></dates><pub-location>Cambridge, UK</pub-location><publisher>Cambridge University Press</publisher><isbn>0521587964</isbn><urls></urls></record></Cite></EndNote>�(� HYPERLINK \l "_ENREF_56" \o "Russell, 1997 #1534" ��Russell and Fernández-Dols 1997�)�.  For both machines and humans, understanding affect takes times – it takes “getting to know” someone � ADDIN EN.CITE <EndNote><Cite><Author>Hoque</Author><Year>2009</Year><RecNum>1537</RecNum><record><rec-number>1537</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1537</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Hoque, Mohammed</author><author>el Kaliouby, Rana</author><author>Picard, Rosalind</author></authors><secondary-authors><author>Zsóﬁa Ruttkay</author><author>Michael Kipp</author><author>Anton Nijholt</author><author>Hannes Högni Vilhjálmsson</author></secondary-authors></contributors><titles><title>When Human Coders (and Machines) Disagree on the Meaning of Facial Affect in Spontaneous Videos</title><secondary-title>Intelligent Virtual Agents</secondary-title><tertiary-title>Lecture Notes in Computer Science</tertiary-title></titles><pages>337-343</pages><volume>5773</volume><dates><year>2009</year></dates><pub-location>Berlin / Heidelberg</pub-location><publisher>Springer-Verlag </publisher><urls><related-urls><url>http://dx.doi.org/10.1007/978-3-642-04380-2_37 </url></related-urls></urls></record></Cite></EndNote>�(� HYPERLINK \l "_ENREF_34" \o "Hoque, 2009 #1537" ��Hoque, el Kaliouby, and Picard 2009�)�


� One effect of such failed expectations is what the roboticist Masahiro Mori termed the “uncanny valley”� ADDIN EN.CITE <EndNote><Cite><Author>Mori</Author><Year>1970</Year><RecNum>1541</RecNum><record><rec-number>1541</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1541</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Masahiro Mori</author></authors></contributors><titles><title>The Uncanny Valley (trans. by Karl F. MacDorman and Takashi Minato)</title><secondary-title>Energy</secondary-title></titles><periodical><full-title>Energy</full-title></periodical><pages>33-35</pages><volume>7</volume><number>4</number><dates><year>1970</year></dates><urls></urls></record></Cite></EndNote>�(� HYPERLINK \l "_ENREF_45" \o "Mori, 1970 #1541" ��Mori 1970�)�.  He hypothesized that human-like creatures that are close to, but do not quite replicate,  human appearance or  movement would inspire revulsion.  � HYPERLINK "http://upload.wikimedia.org/wikipedia/commons/f/f0/Mori_Uncanny_Valley.svg" �http://upload.wikimedia.org/wikipedia/commons/f/f0/Mori_Uncanny_Valley.svg�  .  





� Personal experience plays a role.  Dog-owners co-operate with a dog-like agent, but people without a history of close relationships with dogs do not. � ADDIN EN.CITE <EndNote><Cite><Author>Parise</Author><Year>1996</Year><RecNum>1331</RecNum><record><rec-number>1331</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1331</key></foreign-keys><ref-type name="Conference Paper">47</ref-type><contributors><authors><author>Salvatore Parise</author><author>Sara Kiesler</author><author>Lee Sproull</author><author>Keith Waters</author></authors></contributors><titles><title>My partner is a real dog: cooperation with social agents</title><secondary-title>Proceedings of the 1996 ACM conference on Computer supported cooperative work</secondary-title></titles><periodical><full-title>Proceedings of the 1996 ACM conference on Computer supported cooperative work</full-title></periodical><dates><year>1996</year></dates><pub-location>Boston, Massachusetts, United States</pub-location><publisher>ACM</publisher><urls></urls><electronic-resource-num>http://doi.acm.org/10.1145/240080.240351</electronic-resource-num></record></Cite></EndNote>�(� HYPERLINK \l "_ENREF_52" \o "Parise, 1996 #1331" ��Parise et al. 1996�)�


� Bailenson and colleagues conducted most of their work in full-scale virtual reality environments, with the subjects immersed in the computational space.  It is not entirely clear to what extent these effects hold in a less immersive space, such as the screens that are typical of our everyday computer experience, or how they carry over to more abstract and fantastical realms.  Research in this area is still sparse, but there are indications that social effects do carry over to less immersive and realistic spaces � ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(� HYPERLINK \l "_ENREF_22" \o "Eastwick, 2009 #1554" ��Eastwick and Gardner 2009�; � HYPERLINK \l "_ENREF_50" \o "Nowak, 2003 #1192" ��Nowak and Biocca 2003�; � HYPERLINK \l "_ENREF_66" \o "Yee, 2007 #1555" ��Yee et al. 2007�)�





� [sidebar] Communication technologies have been disrupting our notion of privacy for over a century.   One of the fundamental legal articles on privacy, Warren and Brandeis’ “The Right to Privacy” was written in 1890, and many of the concerns it raises are still troubling today.  


“Recent inventions and business methods call attention to the next step which must be taken for the protection of the person, and for securing to the individual what Judge Cooley calls the right "to be let alone. "   Instantaneous photographs and news- paper enterprise have invaded the sacred precincts of private and domestic life; and numerous mechanical devices threaten to make good the prediction that " what is whispered in the closet shall be proclaimed from the house-tops." � ADDIN EN.CITE <EndNote><Cite><Author>Warren</Author><Year>1890</Year><RecNum>1486</RecNum><record><rec-number>1486</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1486</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Warren, Samuel D.</author><author>Brandeis, Louis D.</author></authors></contributors><titles><title>The Right to Privacy</title><secondary-title>Harvard Law Review</secondary-title></titles><periodical><full-title>Harvard Law Review</full-title></periodical><pages>193-220</pages><volume>4</volume><number>5</number><dates><year>1890</year></dates><publisher>The Harvard Law Review Association</publisher><urls><related-urls><url>http://www.jstor.org/stable/1321160 </url><url>http://www.jstor.org/stable/pdfplus/1321160.pdf?acceptTC=true</url></related-urls></urls></record></Cite></EndNote>�(Warren and Brandeis 1890)�





� [sidebar.  The distinction between physical and mediated spaces also grows blurrier. We enter mediated public spaces when we go online from the privacy of our computer screens.  We also enter them, perhaps unwittingly, when we walk into a space where cameras and other recorders are transforming ephemeral physical experiences into archived data traces.  ]


� [sidebar] The focus of this book is on design.  Yet it is useful to keep in mind that there are other approaches to maintaining privacy, and which are especially important in controlling the observational range of the government, corporations, marketers, insurers, and other external observers 


Technologies such as the use of cryptography can insure privacy.  These are analogous to locks in the physical world, making it impossible for someone without the proper key to access the protected data.  


Laws define and protect privacy by establishing who can gather information and how they use it.  Anti-discrimination laws, for example, make it illegal for employees to use certain information about a person in hiring and firing them.  In the United States, the 4th Amendment of the Constitution forms the basis of much privacy law.  “The right of the people to be secure in their persons, houses, papers, and effects, against unreasonable searches and seizures, shall not be violated, and no Warrants shall issue, but upon probable cause, supported by Oath or affirmation, and particularly describing the place to be searched, and the persons or things to be seized.”  What is “unreasonable”?  The Supreme Court defined a test to determine if a person has a reasonable expectation of privacy in a situation: a) did the person actually expect privacy and b) was it a situation in which society views this expectation as reasonable.  These expectations can be ambiguous, especially as new technologies of communication and observation emerge.   Design can help clarify what is public and private. 


� Such counters are not new – they were among the first dynamic elements to appear on web pages in the mid 1990s.  They seem to have almost no impact on readers willingness to view pages – but they are also anonymous and found on already clearly public material.  


� War is Peace, Freedom is Slavery, and Ignorance is Strength.  � ADDIN EN.CITE <EndNote><Cite><Author>Orwell</Author><Year>1949</Year><RecNum>1571</RecNum><record><rec-number>1571</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1571</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Orwell, George</author></authors></contributors><titles><title>1984</title></titles><dates><year>1949</year></dates><pub-location>New York, NY</pub-location><publisher>Harcourt, Brace, Jovanovich</publisher><urls></urls></record></Cite></EndNote>�(Orwell 1949)�


� True unbreakable anonymity is hard to achieve, but finding out the identity of someone who is acting anonymously is also often difficult.  The degree to which one's actions remain anonymous is a function both of the method used to hide the identity and of how motivated others are to discover it. People who anonymously post rude comments on websites are usually discoverable, via their IP address and other ways of tracing them.  But unless they have said something particularly vicious or threatening, there is little incentive (and often, no legal basis) for anyone to do the tracing required to unmask their identity.  If, however, they make threats that someone reports or maliciously slander someone or indicate knowledge of a crime, then the incentive exists and they can often be traced.  There are methods of creating nearly untraceable online messages [refernce to anonymous remailers, etc] but they can require significant effort.  


For the purposes of this book, where we are interested primarily in everyday social communication, we can say that communication is anonymous if with a few minutes of effort one cannot figure out the actor's identity.  Thus, while anonymous posts and comments are not impenetrably anonymous, we can take them as being so for the purposes of this discussion.


� Anonymity is important for people seeking or bringing information to light in dangerous circumstances – ranging from domestic violence victims looking for shelter information, to corporate whistle-blowers and political dissidents.  Maintaining secure and anonymous channels of communication for such purposes is important in addition to, but not instead of, more identified spaces.


� [sidebar: In his essay “On Face-work” Erving Goffman wrote: “Every person lives in a world of social encounters, involving him either in face-to face or mediated contact with other partcipants.  In each of these contacts, he tends to act out what is sometimes called a line – that is, a pattern of verbal and nonverbal acts by which he expresses his view of the situation and through this his evaluation of the participants especially himself… The term face may be defined as the positive social value a person effectively claims for himself by the line others assume he has taken during a particular contact…  A person may be said to have, or be in, or maintain face when the line he effectively takes presents an image of him that is internally consistent, that is supported by judgments and evidence conveyed by other participants and that is confirmed by evidence conveyed through impersonal agencies in the situation… [W]hile concern for face focuses the attention of the person on the current activity, he must, to maintain face in this activity, take into consideration his pace in the social world beyond it. A person who can maintain face in the current situation is someone who abstained from certain actions in the past that would have been difficult to face up to later…. A person is said to be in the wrong face when information is brought forth in some way about his social woth wich cannot be integrated… in to the line that is being sustained for him.                                                                                                                                                                                                                                                                                                                                 


� [Sidebar: Politeness is socially mandated dishonesty, necessary because relentless honesty would lead to continual strife. Yet society also cannot function with rampant dishonesty.  We need to find the right balance between honesty and kindness, and to achieve politeness without hypocrisy.  


From a 19th century guide to etiquette.� ADDIN EN.CITE <EndNote><Cite><Author>Keim</Author><Year>1886</Year><RecNum>1495</RecNum><record><rec-number>1495</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1495</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>De Benneville Randolph Keim</author></authors></contributors><titles><title>Hand-book of Official and Social Etiquette and Public Ceremonials at Washington</title></titles><edition>3rd</edition><dates><year>1886</year></dates><pub-location>Washington, D.C.</pub-location><urls><related-urls><url>http://books.google.com/books?id=Iag9AAAAYAAJ&amp;pg=PA1#v=onepage&amp;q&amp;f=false</url></related-urls></urls></record></Cite></EndNote>�(Keim 1886)� “Discussions on religion, politics, or any subjects upon which there might be strong prejudices should be avoided in society.  It is objectionable to controvert what others have to say. Speaking one’s mind on all occasions in an evidence of disrespect for the feelings of others.”  


Keim also says, “In every well ordered community the observance of the usages and forms of social intercourse is an important part of the every day life of the people. The interests, tastes, education, culture, refinement, employments and aspirations of persons so widely differ, that were it not for certain conventional rules accepted by the members of what we call society, it would be impossible to maintain that concord so essential to human association. The bringing of these diverse elements into relation with each other, is the part of etiquette. It may therefore be said that etiquette is the machinery by means of which society is made harmonious and the relations between persons of congenial tastes and pursuits are established and maintained”  


� [sidebar] Richard Sennett, in his book The Fall of Public Man, traces changing expectations among the upper class in the 18th and 19th centuries about how much knowledge one was expected to have in advance about new acquaintances.  18th century court society was a small society in which everyone knew or knew about everyone else.  Upon introduction, the greeting convention was for the one of lower social standing to flatter the other extensively, mentioning their accomplishments and position.  The assumption was that while you might meet new people, they would not be total strangers, but known-of entities within your greater community.  As the center of social life moved from the court to the city, such meetings, even in the same rarified upper class, became encounters between strangers who as the decades passed knew less and less about each other.   Public space became a world of encounters with strangers and people became more private in their public behavior; for example, public clothing became more guarded and less expressive.





� When such sites fold, their user data is often one of their most valuable assets and may, if allowed by the user agreement, as it often is, be sold to another company.  Thus, personal information that had been private in one site may be made more public or mined for other purposes by another.  � HYPERLINK "http://www.bnet.com/blog/technology-business/when-myspace-goes-what-happens-to-the-data-and-privacy/7827" �http://www.bnet.com/blog/technology-business/when-myspace-goes-what-happens-to-the-data-and-privacy/7827� or � HYPERLINK "http://socialtimes.com/myspace-on-the-auction-block-what-happens-to-user-data_b34636" �http://socialtimes.com/myspace-on-the-auction-block-what-happens-to-user-data_b34636�


� The fundamental issue is that such a scheme requires a centralized reputation manager.  So it could technically work with a small number of sites.  But if it was known that ebay, for example, allowed such bankruptcy, there would quickly be a market for archiving ebay reputations - which would not honor the bankruptcy. 


An informal version of such bankruptcy exists in any site with history and pseudonymous identity.   People trust others who have an established identity – unless that identity has a history of poor behavior.  Newcomers need to establish themselves slowly before they are trusted community members.  Someone who has acted badly can abandon their tainted identity and return with a new name, a seeming newcomer to the site.  This is useful if their goal is to make a fresh start as a constructive contributor – but often it is to continue acting destructively, without the warning of their poor record (see, e.g. � ADDIN EN.CITE <EndNote><Cite><Author>Dibbell</Author><Year>1993</Year><RecNum>1216</RecNum><record><rec-number>1216</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1216</key></foreign-keys><ref-type name="Newspaper Article">23</ref-type><contributors><authors><author>Dibbell, J.</author></authors></contributors><titles><title>A rape in cyberspace or how an evil clown, a Haitian trickster spirit, two wizards, and a cast of dozens turned a database into a society</title><secondary-title>The Village Voice</secondary-title></titles><volume>21</volume><dates><year>1993</year><pub-dates><date>December 23, 1993</date></pub-dates></dates><pub-location>New York City</pub-location><urls><related-urls><url>http://www.juliandibbell.com/texts/bungle_vv.html</url></related-urls></urls></record></Cite></EndNote>�(Dibbell 1993)� for an early account [find ref on rep. math for trusting newcomers].


� Privacy supports the individual; publicity supports the group.  Our last century of unprecedented privacy has also been one of unprecedented consumption, a habit that is clearly and urgently unsustainable.  We can imagine a less private world, with greater pressure to conform to the public good, in which, for example people’s consumption/carbon footprint followed them visibly about,  creating public pressure to consume less.  But humans are complex.  Conspicuous consumption is still a mark of high status.  And, realistically, we are in much less danger of losing privacy for the enforcing of a collective good than we are of losing it to the marketers who use increasingly precise pictures of us to persuade us to consume ever more voraciously


� For further reading on portraiture, the nature of representation and the complex relationships among artist, subject and viewer, see � ADDIN EN.CITE � ADDIN EN.CITE.DATA ���(Brilliant 1990; Schneider 2002; van Alphen 1996; West 2004; Woods-Marsden 1987)�


� [sidebar] Medieval art was not concerned with creating an illusion of reality; the role of the image was to remind the viewer of the depicted people and objects, and especially, their symbolic significance rather than their appearance.   The location of things was guided by their spiritual relationship, not the strict demands of perspective � ADDIN EN.CITE <EndNote><Cite><Author>Dunning</Author><Year>1991</Year><RecNum>1651</RecNum><record><rec-number>1651</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1651</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Dunning, William V.</author></authors></contributors><titles><title>Changing images of pictorial space: a history of spatial illusion in painting</title></titles><dates><year>1991</year></dates><pub-location>Syracuse, NY</pub-location><publisher>Syracuse University Press</publisher><isbn>0815625081</isbn><urls></urls></record></Cite></EndNote>�(Dunning 1991)�.   While the concerns and beliefs of today’s online world are vastly different from the mystical, non-scientific world-view of the Middle Ages, it useful, in designing visualizations of social data,  to look at these works, in which the canvas is a two dimensional symbolic space, rather than the window into three dimensional world.  Social visualizations need to find ways to represent abstractions such as the relationships among people, change over time, etc; exploring ways of using the window itself as a symbolic space is a promising approach. 


� See also Kevin Clarke’s Portrait of James D. Watson which also depicts its subject via DNA sequences. But in this case, it is less of a critique of DNA as an expressive image than an homage to the subject’s famed discovery � HYPERLINK "http://www.wellcome.ac.uk/en/fourplus/art_k_clarke.html" ��http://www.wellcome.ac.uk/en/fourplus/art_k_clarke.html�. 


� In Dec 1995 there were 16 million people online; five years later, 304 million. http://www.internetworldstats.com/emarketing.


� See � HYPERLINK "http://eagereyes.org/VisCrit/ChernoffFaces.html" ��http://eagereyes.org/VisCrit/ChernoffFaces.html� for a detailed critique of ”Chernoff faces”, a visualization technique of using faces to represent data. 


� Stackoverflow is a successful knowledge building site where participants ask and answer questions about computer technology.  It has a strict hierarchy of privileges, making status, in the form of “reputation points”  highly sought-after and valuable. The user profiles on this sites data portraits (e.g. � HYPERLINK "http://stackoverflow.com/users/541686/mehrdad" �http://stackoverflow.com/users/541686/mehrdad�) .  Each features first the subject’s total reputation points, then the questions they have asked, along with the community’s assessment of them, and similarly the answers they have supplied and how well received they were; it also shows the topics to which they contribute, and other details about their participation on the site.  Many stackoverflow users remain pseudonymous, providing llittile information about their age , naotionality, role in the physical world etc.  – yet they are vivid personas within the site, portrayed through its distinctive lens.  


[need good example also from gaming world]


� Though even for the casual observer, such exaggerations may in fact be costly.  We compare ourselves to others, and the positive spin that many people make in their public self-presentation – and that the rules of politeness insist we make (e.g. we are taught to respond to “How are you?”, with a cheerful “Fine!”, not a litany of ills) – can make one feel unproductive and unsuccessful by comparison.  � ADDIN EN.CITE <EndNote><Cite><Author>Jordan</Author><RecNum>1661</RecNum><record><rec-number>1661</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1661</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Jordan, Alexander H.</author><author>Monin,  Benoît</author><author>Dweck, Carol S.</author><author>Lovett, Benjamin J.</author><author>John, Oliver P.</author><author>Gross, James J.</author></authors></contributors><titles><title>Misery Has More Company Than People Think: Underestimating the Prevalence of Others&apos;  Negative Emotions</title><secondary-title>Personality and Social Psychology Bulletin</secondary-title></titles><periodical><full-title>Personality and Social Psychology Bulletin</full-title></periodical><pages>120-135</pages><volume>37</volume><number>1</number><dates><year>2011</year><pub-dates><date>January 1, 2011</date></pub-dates></dates><urls><related-urls><url>http://psp.sagepub.com/content/37/1/120.full.pdf+html</url></related-urls></urls><electronic-resource-num>10.1177/0146167210390822</electronic-resource-num></record></Cite></EndNote>�(Jordan et al. 2011)�


� [sidebar, with illustraton if possible] Andy Warhol’s mechanically produced portraits of celebrities are pointed inquiries about the role of the artist and the portrayed meaning of the subject in such a process.


� Susan Brennan’s Caricature Generator � ADDIN EN.CITE <EndNote><Cite><Author>Brennan</Author><Year>1985</Year><RecNum>1020</RecNum><record><rec-number>1020</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1020</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Brennan, S. E.</author></authors></contributors><titles><title>Caricature generator: The dynamic exaggeration of faces by computer</title><secondary-title>Leonardo</secondary-title></titles><periodical><full-title>Leonardo</full-title></periodical><pages>170-178</pages><volume>18</volume><number>3</number><dates><year>1985</year></dates><urls><related-urls><url>http://www.jstor.org/view/0024094x/ap050147/05a00090/0</url></related-urls></urls></record></Cite></EndNote>�(Brennan 1985)� was a program that created facial caricatures algorithmically.  � INCLUDEPICTURE "http://www.nature.com/nature/journal/v394/n6696/images/394826aa.eps.2.gif" \* MERGEFORMATINET ��� Here, the image on the right is the norm, the middle is an undistorted image of Ronald Reagn and the image on the left is Reagan caricatured by this program (which includes user input).  [image from � ADDIN EN.CITE <EndNote><Cite><Author>Enquist</Author><Year>1998</Year><RecNum>1660</RecNum><record><rec-number>1660</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1660</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Enquist, Magnus</author><author>Ghirlanda, Stefano</author></authors></contributors><titles><title>Evolutionary biology: The secrets of faces</title><secondary-title>Nature</secondary-title></titles><periodical><full-title>Nature</full-title></periodical><pages>826-827</pages><volume>394</volume><number>6696</number><dates><year>1998</year></dates><urls><related-urls><url>http://dx.doi.org/10.1038/29636 </url></related-urls></urls></record></Cite></EndNote>�(Enquist and Ghirlanda 1998)�]


� [sidebar] Caricatures of US President Barack Obama made for white publications make him look more black (e.g. � INCLUDEPICTURE "http://mittromneycentral.com/uploads/vote-out-our-sketchy-president-obama_caricature.gif" \* MERGEFORMATINET ��� from � HYPERLINK "http://mittromneycentral.com/category/political-cartoons/" �http://mittromneycentral.com/category/political-cartoons/� ) while those for black publications make him look white (e.g.� from the � HYPERLINK "http://www.nbra.info/" �http://www.nbra.info/� (national black republicans association))


� Persona’s  was initially built as part of a larger Sociable Media Group installation called Metropath(ologies)¸ an immersive art piece about the pleasures and troubles of living in a hyper-connected, information-saturated world.  


� Further reading on alienation and community in the city: � ADDIN EN.CITE <EndNote><Cite><Author>Wirth</Author><Year>1938</Year><RecNum>1047</RecNum><record><rec-number>1047</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1047</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Wirth, L.</author></authors></contributors><titles><title>Urbanism as a Way of Life</title><secondary-title>The American Journal of Sociology</secondary-title></titles><periodical><full-title>The American Journal of Sociology</full-title></periodical><pages>1-24</pages><volume>44</volume><number>1</number><dates><year>1938</year></dates><urls><related-urls><url>http://links.jstor.org/sici?sici=0002-9602%28193807%2944%3A1%3C1%3AUAAWOL%3E2.0.CO%3B2-B</url></related-urls></urls></record></Cite></EndNote>�(Wirth 1938)�, � ADDIN EN.CITE <EndNote><Cite><Author>Simmel</Author><Year>1950</Year><RecNum>1403</RecNum><record><rec-number>1403</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1403</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Simmel, George</author></authors><secondary-authors><author>Kurt Wolff</author></secondary-authors></contributors><titles><title>The metropolis and mental life</title><secondary-title>The Sociology of George Simmel </secondary-title></titles><pages>409-424</pages><dates><year>1950</year></dates><pub-location>New York</pub-location><publisher>The Free Press</publisher><orig-pub>1903</orig-pub><urls></urls></record></Cite></EndNote>�(Simmel 1950 (1903))�, � ADDIN EN.CITE <EndNote><Cite><Author>Milgram</Author><Year>1970</Year><RecNum>1089</RecNum><record><rec-number>1089</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1089</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Milgram, Stanley</author></authors></contributors><titles><title>The Experience of Living in Cities</title><secondary-title>Science</secondary-title></titles><periodical><full-title>Science</full-title></periodical><pages>1461-1468</pages><volume>167</volume><number>3924</number><dates><year>1970</year></dates><urls><related-urls><url>http://links.jstor.org/sici?sici=0036-8075%2819700313%293%3A167%3A3924%3C1461%3ATEOLIC%3E2.0.CO%3B2-4</url></related-urls></urls></record></Cite><Cite><Author>Sennett</Author><Year>1976</Year><RecNum>1405</RecNum><record><rec-number>1405</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1405</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Richard Sennett</author></authors></contributors><titles><title>The fall of public man</title></titles><dates><year>1976</year></dates><pub-location>New York</pub-location><publisher>WW Norton</publisher><urls></urls></record></Cite></EndNote>�(Milgram 1970; Sennett 1976)�.  On design solutions: � ADDIN EN.CITE <EndNote><Cite><Author>Whyte</Author><Year>1988</Year><RecNum>70</RecNum><record><rec-number>70</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">70</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>William Whyte</author></authors></contributors><titles><title>City</title></titles><dates><year>1988</year></dates><pub-location>New York</pub-location><publisher>Doubleday</publisher><urls></urls></record></Cite></EndNote>�(Whyte 1988)�, � ADDIN EN.CITE <EndNote><Cite><Author>Jacobs</Author><Year>1992</Year><RecNum>1404</RecNum><record><rec-number>1404</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1404</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Jacobs, Jane</author></authors></contributors><titles><title>The death and life of great American cities</title></titles><dates><year>1992</year></dates><pub-location>New York</pub-location><publisher>Vintage</publisher><urls></urls></record></Cite></EndNote>�(Jacobs 1992)�.


� [side bar] Our public garb is communicative: our hairstyle and clothing displays our social role and affiliations.  While some people choose to be circumspect in their appearance, many others put considerable effort into personal displays that mark their political beliefs and subcultural memberships. Taste in media – music, books, etc. – signals cultural affiliation � ADDIN EN.CITE <EndNote><Cite><Author>Lamont</Author><Year>1993</Year><RecNum>564</RecNum><record><rec-number>564</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">564</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Lamont, Michele</author><author>Fournier, Marcel</author></authors><secondary-authors><author>Lamont, Michele</author><author>Fournier, Marcel</author></secondary-authors></contributors><titles><title>Introduction</title><secondary-title>Cultivating Differences</secondary-title></titles><dates><year>1993</year></dates><pub-location>Chicago</pub-location><publisher>University of Chicago Press</publisher><urls></urls></record></Cite><Cite><Author>Thornton</Author><Year>1996</Year><RecNum>513</RecNum><record><rec-number>513</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">513</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Thornton, Sarah</author></authors></contributors><titles><title>Club Cultures: Music, Media and Subcultural Capital</title></titles><dates><year>1996</year></dates><pub-location>Middletown, CT</pub-location><publisher>Wesleyan University Press</publisher><urls></urls></record></Cite></EndNote>�(Lamont and Fournier 1993; Thornton 1996)� and is especially reliable when one observes someone actually consuming it� ADDIN EN.CITE <EndNote><Cite><Author>Voida</Author><Year>2005</Year><RecNum>876</RecNum><record><rec-number>876</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">876</key></foreign-keys><ref-type name="Conference Proceedings">10</ref-type><contributors><authors><author>Voida, Amy</author><author>Grinter, Rebecca. E.</author><author>Ducheneaut, Nicholas</author><author>Edwards, W. Keith</author><author>Newman, Mark. W.</author></authors><subsidiary-authors><author>ACM CHI</author></subsidiary-authors></contributors><titles><title>Listening in: practices surrounding iTunes music sharing.</title><secondary-title>Proceedings of the SIGCHI Conference on Human Factors in Computing Systems</secondary-title></titles><periodical><full-title>Proceedings of the SIGCHI conference on Human factors in computing systems</full-title></periodical><pages>191-200</pages><dates><year>2005</year><pub-dates><date>April 2-7, 2005</date></pub-dates></dates><pub-location>Portland, Oregon, USA</pub-location><publisher>ACM Press</publisher><urls><related-urls><url>http://doi.acm.org/10.1145/1054972.1054999</url></related-urls></urls></record></Cite></EndNote>�(Voida et al. 2005)�.  I may wear a Motörhead t-shirt just because I think it looks cool, but if I am listening to their music, either I actually like it, or I intensely want people to think I do. 


20 years ago, anyone who was reading or listening to music in public was also displaying their taste: book covers proclaimed their title, author and genre, and music played out loud from transistor radios and boomboxes.  Today, media consumption in public is private.   E-readers do not easily reveal their content, and personal music players close people into a world of private sound.   It would not be difficult to redesign these devices to give their users the option of displaying what they are reading or listening to.  


We could also selectively displays the updates and postings that make up our public virtual persona.  People at concerts, lectures and other events send live updates from the experience – they could also display their clever words and astute observations to those around them.   


Other’s reactions – such as the “retweeting” on Twitter that means someone is so taken with your words that she is spreading them further – are a key element of the  social ecology of online updates.  Urbanhermes � ADDIN EN.CITE <EndNote><Cite><Author>Liu</Author><Year>2006</Year><RecNum>965</RecNum><record><rec-number>965</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">965</key></foreign-keys><ref-type name="Conference Paper">47</ref-type><contributors><authors><author>Liu, Christine</author><author>Donath, Judith</author></authors></contributors><titles><title>Urbanhermes: Social signaling with electronic fashion</title><secondary-title>SIGCHI conference on Human Factors in computing systems</secondary-title></titles><pages>885-888</pages><dates><year>2006</year></dates><publisher>ACM Press New York, NY, USA</publisher><urls></urls></record></Cite></EndNote>�(Liu and Donath 2006)� was an experiment in bringing communicable media to the physical world: the user displayed an image or saying, which anyone nearby could choose to copy and transmit, should they find it appealing.


� INCLUDEPICTURE "http://common.ziffdavisinternet.com/util_get_image/12/0,1425,sz=1&i=127075,00.jpg" \* MERGEFORMATINET ��� 


Urbanhermes


� Though some did not understand that a person was controlled and speaker through the chair; they  were convinced it was a very intelligent robot.


� Though one CCC chair was able to swivel to change it’s viewpoint.


� An earlier version of the PRoP was a remote controlled blimp.  Although less human-like in its appearance, one of the features that was touted was how harmless it was, a  lightweight floating balloon � ADDIN EN.CITE <EndNote><Cite><Author>Paulos</Author><Year>1997</Year><RecNum>1352</RecNum><record><rec-number>1352</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1352</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Paulos, Eric</author><author>Canny, John</author></authors></contributors><titles><title>Ubiquitous tele-embodiment: Applications and implications</title><secondary-title>International Journal of Human-Computers Studies</secondary-title></titles><periodical><full-title>International Journal of Human-Computers Studies</full-title></periodical><pages>861-877</pages><volume>46</volume><number>6</number><dates><year>1997</year></dates><urls><related-urls><url>http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.30.8464&amp;rep=rep1&amp;type=pdf</url></related-urls></urls></record></Cite></EndNote>�(Paulos and Canny 1997)�.  It also had the ability to see things that people normally can’t see – e.g. one could float it up to the top of the Tyrannosaurus rex skeleton a museum.  The blimp emphasized exploring space while the robot explored remote human interaction.


� Ken Goldberg, has created numerous experiments exploring the problem  he terms “tele-epistemology”:  what makes people believe in the reality of the scene they are able to affect tele-robotically, but which  they see as only a picture on a screen � ADDIN EN.CITE <EndNote><Cite><Author>Goldberg</Author><Year>2001</Year><RecNum>1351</RecNum><record><rec-number>1351</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1351</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>Goldberg, K.</author></authors></contributors><titles><title>The Robot in the Garden: Telerobotics and Telepistemology in the Age of the Internet</title></titles><dates><year>2001</year></dates><publisher>The MIT Press</publisher><urls></urls></record></Cite></EndNote>�(Goldberg 2001)�?


� In warfare, there is a long-standing moral debate about the rules of engagement, with chivalry at one end and no-holds-barred terrorism at the other.  At the chivalric end, it is an engagement among peers, fought on an even playing field.   Although today a more nuanced version of history may be taught, when I was  gwoing up in the 1970s, we learned that the clever American revolutionaries fought valiantly against the foolish British redcoats, the latter lined up in proper formation in their brilliant target-red uniforms, by using more sniper-like tactics.  From the British perspective, they were facing an unprincipled and amoral army, which broke the rules of civilized engagement.   Today, the lines are drawn around issues such as killing civilians and using unmanned tele-weapons.  Are those who refuse to use these tactics morally superior, or simply anachronistically idealistic?  Having chosen to engage in warfare, what then holds you to a set of rules?


� Erving Goffman’s work has been so influential because he astutely describes these behaviors, which are so common and in-grained as to be almost invisible to us; he showed also how difficult these seemingly (but in fact not) innate rituals were for outsiders, especially mental patients, to perform.    


� See � ADDIN EN.CITE <EndNote><Cite><Author>Cohen</Author><Year>1998</Year><RecNum>481</RecNum><record><rec-number>481</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">481</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Dov Cohen</author><author>Joe Vandello</author></authors></contributors><titles><title>Meanings of Violence</title><secondary-title>The Journal of Legal Studies</secondary-title></titles><pages>567-584</pages><volume>27</volume><number>2 Social Norms, Social Meaning, and the Economic Analysis of Law</number><dates><year>1998</year><pub-dates><date>June 1998</date></pub-dates></dates><urls><related-urls><url>http://links.jstor.org/sici?sici=0047-2530%28199806%2927%3A2%3C567%3AMOV%3E2.0.CO%3B2-C</url></related-urls></urls></record></Cite></EndNote>�(Cohen and Vandello 1998)� for an interesting discussion of the connection between violent cultures and highly ritualized  codes of honor.


� Marie Sester’s Access (2003) is an art installation that allows remote viewers to anonymously target individuals in a public space by directing a robotic spotlight to shine on them.  A computer vision system keeps the beam of light on the targeted person, pursuing them as they move through the space. 


People react to the piece in various ways: the implied surveillance makes some very while others revel in the attention.  
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� This is easy to believe in the context of physical space interactions – it is important to keep in mind that even when we are acting in an abstract, virtual world, we react differently to people (and proxies) of different sizes – we are always embodied   � ADDIN EN.CITE <EndNote><Cite><Author>Yee</Author><Year>2007</Year><RecNum>972</RecNum><record><rec-number>972</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">972</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Yee, N.</author><author>Bailenson, J.N. </author></authors></contributors><titles><title>The Proteus Effect: Self Transformations in Virtual Reality</title><secondary-title>Human Communication Research</secondary-title></titles><periodical><full-title>Human Communication Research</full-title></periodical><dates><year>2007</year></dates><urls><related-urls><url>http://www.stanford.edu/%7Ebailenso/papers/proteus%20effect.pdf</url></related-urls></urls></record></Cite></EndNote>�(Yee and Bailenson 2007)�.  


� While most of these experiments have focused on conferences, one (Hocman) connected motorcycle rider passing each other on the highway, playing a sound at the time of the encounter to alert them that another  Hocman-enable rider was near and passing personal URLs between them .� ADDIN EN.CITE <EndNote><Cite><Author>Esbjörnsson</Author><Year>2004</Year><RecNum>1365</RecNum><record><rec-number>1365</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1365</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Esbjörnsson, M.</author><author>Juhlin, O.</author><author>Östergren, M.</author></authors></contributors><titles><title>Traffic encounters and Hocman: associating motorcycle ethnography with design</title><secondary-title>Personal and Ubiquitous Computing</secondary-title></titles><periodical><full-title>Personal and Ubiquitous Computing</full-title></periodical><pages>92-99</pages><volume>8</volume><number>2</number><dates><year>2004</year></dates><urls><related-urls><url>http://www.springerlink.com/content/euq6t0wupd4vvpnj/fulltext.html</url></related-urls></urls></record></Cite></EndNote>�(Esbjörnsson, Juhlin, and Östergren 2004)�


� Most names are not unique identifiers.  This problem is discussed more fully in the Data Portraits chapter.  However, it is interesting to think that what might drive people to opt into a universal ID tag would be the experience of being continuously mis-identified in public: of having their face tied to their name,  and then tied  to the data of eponymous strangers. 


� Beyond glasses, there is work on contact lenses that would provide augmentation capability � ADDIN EN.CITE <EndNote><Cite><Author>Parviz</Author><Year>2009</Year><RecNum>1359</RecNum><record><rec-number>1359</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1359</key></foreign-keys><ref-type name="Magazine Article">19</ref-type><contributors><authors><author>Babak A. Parviz </author></authors></contributors><titles><title>Augmented Reality in a Contact Lens</title><secondary-title>IEEE Spectrum</secondary-title></titles><dates><year>2009</year><pub-dates><date>September 2009 </date></pub-dates></dates><urls><related-urls><url>http://spectrum.ieee.org/biomedical/bionics/augmented-reality-in-a-contact-lens/0</url></related-urls></urls></record></Cite></EndNote>�(Parviz 2009)�


� However, while one’s appearance may not reveal whether or what one is viewing, one’s behavior might might.  Attention is not infinite. We know already from how distracted people are from their surroundings when engaged in a phone conversation.  Reading stories will certainly also distract from the surrounding, and perhaps increasingly mundane-seeming, reality.   A full  - or even cursory - assessment of the social, psychological and cultural impact of augmented reality is outside the scope of this book.    Most of the work on augmented reality and attention has focused on ensuring that users pay attention to the augmented material; the question here is how does augmentation affect the attention we pay to the real world � ADDIN EN.CITE <EndNote><Cite><Author>Pederson</Author><Year>2007</Year><RecNum>1674</RecNum><record><rec-number>1674</rec-number><foreign-keys><key app="EN" db-id="550xedxt1r00spepdfs5zera2s9rxsp2dwd5">1674</key></foreign-keys><ref-type name="Book Section">5</ref-type><contributors><authors><author>Pederson, Thomas</author><author>Surie, Dipak</author><author>Ichikawa, Haruhisa</author><author>Cho, We-Duke</author><author>Satoh, Ichiro</author><author>Youn, Hee</author></authors></contributors><titles><title>Towards an Activity-Aware Wearable Computing Platform Based on an Egocentric Interaction Model&#xD;Ubiquitous Computing Systems</title><tertiary-title>Lecture Notes in Computer Science</tertiary-title></titles><pages>211-227</pages><volume>4836</volume><dates><year>2007</year></dates><publisher>Springer Berlin / Heidelberg</publisher><urls><related-urls><url>http://dx.doi.org/10.1007/978-3-540-76772-5_17 </url></related-urls></urls></record></Cite></EndNote>�(Pederson et al. 2007)�. 
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