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ABSTRACT

A variety of approaches have emerged in HCI that grapple with the ineffable, ill-defined, and idiosyncratic nature of everyday human experience. The most straightforward approach is to transform the ineffable into precise representations, producing systems that are well-defined and testable but may miss the fullness of the experienced phenomenon. But without formal models and codified methods, how can we design and evaluate for a phenomenon we aren't sure can be adequately captured? In this paper, we present a case study of a system for reflection and awareness of emotional presence. Through system design, use, and evaluation we recount how the system evolved into something that enhanced rather than impoverished the sympathetic awareness of another. 
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INTRODUCTION

Human experience is bound by the ineffable: indescribable and irreducible aspects of being. A term often invoked theologically [1], the ineffable refers to what cannot be fully known or understood through explanation but must be experienced. Technology is also bound by the ineffable. As we form technology based on our experiences, we must address how to interface with complex, changing, and apparently non-formalizable aspects of being in the world. 

Handling the ineffable by clearly defining, formally modeling, and accurately measuring it has been a recurring theme in the history of computing. But the recognition that formal, static models often leave something critical unaccounted for has generated many discussions about the limitations of codification within HCI.  Suchman, for example, has highlighted how formalizing activity into the kinds of pre-defined plans or scripts that easily lend themselves to programming misconstrues the flexible and situated nature of how we participate in and make sense of the world using plans [21]. Similarly Winograd and Flores critique computing design that follows impoverished models of knowledge represented formally as “the acquisition and manipulation of facts, and communication as the transferring of information” [24, p.78].
These critiques developed largely in response to designs for the workplace and have resonated particularly in the research community of Computer-Supported Cooperative Work (CSCW). Their overall message is that despite the appearance of stable and readily identifiable practices, the actual experience of work and knowledge production is more nuanced and situated than codification allows for. Current research interest in messy, particular, idiosyncratic experiences outside the workplace further calls into question the limits of the codification approach [e.g. 12,17]. For example, McCarthy and Wright [13] push for designs that address “irreducible totality of people acting, sensing, thinking, feeling, and making meaning in a setting.” (p.54) rather than formal representations that preclude surprise, delight, and the ‘situated creativity’ of the user.  

Although we recognize that codification plays an important role in knowledge production and that we never escape it completely, we seek ways to balance codification with a respect for what it leaves behind. The central problem that we tackle in this paper is the extent to which it is possible to systematically design and evaluate a system for the ineffable without containing it through formalization.  How possible is it to design for an ineffable experience without defining and constraining it? Is it possible to evaluate for ineffability when we don't have a well-defined hypothesis for “what works” to test against?

Approach

Although many current designs for 'messy' experiences seek out environments away from the workplace, we return to this site, not to support typical utilitarian goals such as supporting productivity or enhancing collaboration, but instead, designing for the unformalizable and underdesigned-for friendships that often overlay the workspace.  Over the last two years, while author Boehner led system evaluation, authors Sengers and Warner designed, built, and lived with Affector, an ambient video window to communicate a sense of each other's respective moods. Affector consists of a video display and camera mounted on each side of an adjoining office wall. The camera feed from each side is systematically distorted and then displayed to the other. Distortions were chosen both to preserve privacy and to make the images more evocative in a manner similar to the work of Dunne and Raby [8] or Karahalios and Donath [11]. In this section, we describe the theoretical grounding for Affector and the strategies we initially used to move beyond codification in both design and evaluation. 
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From Representation to Response

Affector's design, with its focus on ineffability, was initially motivated by issues in affective computing, i.e. technologies that sense, respond to, and express emotions [16]. As we have described elsewhere [3, 17], affective computing frequently works on a model of emotion-as-information, in which emotion is seen as well-defined informational bits to be extracted, processed, and transmitted by computers. Despite the undeniable usefulness of this model, its very preciseness often misses the enigmatics of emotional experience [19]. Emoticons, for example, are a useful shorthand, but as a (usually small) set of discrete states they can not fully address the rich interpretations, understandings, and experiences of emotions expressed by users. Building a system for emotional communication that could support these richer kinds of interpretations required a more fundamental thinking-through of how computers relate to and can be designed for the human experiences that arise around them.

One solution we have found useful for breaking out of the closed world of codification is to shift primary focus from the system's internal representations to users' interpretations and experiences around the system. Our goal for design then shifts from systems that accurately acquire, represent, and reason about human activity to ones that respond evocatively to human activity, providing new opportunities for users to have, interpret, and reflect on their own experiences. Yes, systems codify, but their representations become 'un-codified' through the complex, situated interpretational apparatus users are able to bring to their output. Our goal in evaluating these systems shifts from measuring how accurately systems can track and communicate human activity to how design choices support certain kinds of interpretations and experiences in real-world contexts. 

As Johann van der Schijf suggested in remarks at DIS 2006, such systems can be thought of as inducing a ‘negative space’ of activities around them. In art and design, positive space refers to what is created, while negative space surrounds the designed object. This space warrants as much, and sometimes more, design attention as the object itself. Similarly, design work on systems in the style we suggest here focus primarily on the activities, experiences, and interactions that arise around the system, rather than on what the system can do by itself, divorced from its context. This is not an abdication of computational design, but a reframing of the design problem; rather than representing users, such systems respond to user activity, setting up an open-ended conversation through which experiences are co-constructed with input from users and machine.

In the next two sections, we describe the strategies we initially selected to move beyond codification in the Affector design and evaluation. Subsequently, we unpack how those strategies changed through use.

Beyond Codification: Design Strategies

On the surface, Affector looks like an ambient display [e.g. 6, 14] for emotional communication [e.g. 1, 5,], and indeed this work inspired us.  But, following from our reflections on the limits of codification, the central goal for Affector was not to support the identification and transmission of emotional information through the system, but to support human emotional meaning-making around it.  This led to several new, central design strategies.

1. Emotions without representation. As a step to avoid the lure of codification, Affector maintains no internal emotional model intended to be fully representational of emotional experience. In this move, we were inspired by Brooks’s notion of ‘intelligence without representation’ [4]. In Affector’s case, rules map sensed conditions in the video feed such as light level, motion, or skin color to distortions applied to the video feed. The rule set is maintained and modified by users themselves, gradually approximating their sense of what the system can usefully tell them about each other.

2. Situated emotion. Affector was intended as an additional channel that would allow for extra meaning-making, not a channel carrying the entire burden of emotional communication. This perspective allowed us to under-design Affector, as its shared physical context afforded many opportunities for interaction beyond the system. Through the ambient situatedness of Affector, users would over time come to correlate changes in the system's output with external experiences that would suggest how the system should be read. 

3. Intermediate abstractions. By employing a range of dynamically produced video distortions, Affector moved away from simple one-to-one mappings of emotional information to symbolic codes such as set avatar expressions or color changes on an ambient display. Video distortions can convey symbolic meaning - different distortions suggest that different situations are at hand in the others' office - but they also allow richer potential for meaning-making to 'leak through.' A dark shadow in the background could be recognized as visitors arriving, for example, while posture, movement, or facial expression could provide additional nuances of meaning.

4. Autobiographical design. The ineffable eludes definition; yet we know it when we experience it. For this reason, we chose to follow the footsteps of the early media space work at PARC [e.g. 7] and reflectively design for ourselves, and so explore nuances of experience without needing formalized measures to recognize them. Designing for oneself is a problematic methodology in HCI, for good reasons; surely, one of the goals of HCI is to get us away from the idea that if the designer likes it, everyone else will too. Our goal with this system was less to design something we would like - though that should, of course, be a minimum criterion for a plausible system - than to critically reflect on our experiences with the system, to plumb their nature and how they relate to design choices, and use them to continually push the system design in new, perhaps unexpected directions. This connected design of the system, inevitably and continually, with evaluation.

Beyond Codification: Evaluation strategies

A codification approach to evaluating Affector might include walking into Sengers' office and asking, based on the Affector display, how Warner is feeling, then verifying this assessment with Warner. In addition, we could establish a baseline measurement, such as a survey determining each one’s overall perception of the other’s moods or logs tracking face-to-face interactions prior to installing Affector, and then comparing these baseline measures to those taken with Affector installed. We might also use a comparative condition, for instance, testing an undistorted video window between their offices against the use of Affector. In a codification approach, these strategies could then be used to make summative statements about the Affector system. In fact, variations of these methods were employed, but with different focus and interpretation, since  evaluation did not start from assessing binary success or failure from a priori metrics, instead drawing out from Sengers’s and Warner’s experience what Affector was when it was working.  

1. Providing stimuli for ongoing reflection. Each of our evaluation methods, including usage information, tracking face-to-face interactions, interviews, observations, and focus groups were designed as prompts for Sengers and Warner to reflect on and articulate goals and experiences with the system over time. One such set of reflection stimuli was ‘dynamic feedback:’ usage information, available not just for the evaluator to assess for significant differences, but available as prompts to Sengers and Warner for identifying what patterns are meaningful and what usage information should be collected in the first place. 

2. Supporting multiple narratives. Sengers and Warner used the reflection stimuli independently and collaboratively to narrate Affector use and development, in a sense supporting autobiographical evaluation. However, the same cautions with regards to autobiographical design apply – namely the danger that reflections will be limited to confirming original conceptions and goals. Therefore, these same reflective prompts and the sense that Sengers and Warner made of them were available for outsiders, including Boehner and her team, but also to visitors who provided informal assessments of how Affector did or did not work. In this way, the evaluation process elicited multiple interpretations of the Affector experience.

System design

Each Affector window is a stand-alone unit, housed in a bespoke wooden frame containing a 7” display, running a Java process that continually checks for rule set updates, runs each rule in the rule set until it finds a match with the current situation, then processes and renders the associated distortion. Both windows run the same ruleset, but they may show different distortions depending on what is happening in each office. Each rule set consists of if-then rules that test for conditions in the sensed image, such as skin color, movement, or light level, and specify distortions to be used when those conditions match. A set of basic distortions is supplied by Affector, such as pixelization, inverting colors, or making the image black and white; these distortions can be recombined by users into new distortions. The displays are controlled by users over a PHP web interface where they edit rulesets and record their thoughts and experiences into a diary accessible to the system evaluators. 

reflections in use

The Affector system has been running for 2 years. Most of the time, Affector runs ambiently as a background resource in daily activities: users often consult it on coming into the office to see if their companion is there or keep a look out for his or her arrival. Much of its use is ephemeral glances. Changes to the rule set are made fairly infrequently, generally once a day, sometimes once a month. The distortions chosen are typically abstract, giving little detail of behaviors or of facial expressions, but enough to get a sense that someone else is there (Figure 1).
We have published [17] initial results from an earlier version of the system, Affector v1.0.  We then substantially redesigned, rebuilt, lived and tinkered with Affector v2.0 for two months of intensive, interleaved use, redesign, and evaluation; we report results from this new stage here. This close coupling of use, design and evaluation makes reporting on Affector results difficult as it does not fit the traditional, and to some extent codified, linear report of goals, methods, results, discussion. 
The following results are the perspective of the evaluation team, drawing on data collected as direct quotes (shown here in italics), summaries, or artifacts from interviews, diaries, focus group sessions, and observations.  This presentation stands as a counter to the danger of autobiographical design simply confirming that the system worked as expected. As we draw out below, while the designers did experience some aspects along expected lines, in other cases they found unexpected experiences of Affector more compelling than the ones they originally imagined. We begin by presenting several readings and mis-readings of Affector, then discuss how these led to a refined concept of Affector as a system for sympathetic awareness.
Reading and Mis-Reading Affector

Visitors and colleagues often commented on the progression of Affector prompting reflection not just about how Affector works but for whom. One visitor thought Affector was great, but suggested an audio channel allowing Sengers to initiate collaboration with Warner without having to leave her desk. This suggestion would push Affector toward some of the original media space design [e.g. 7], making it a new channel for informal conversations and priming for remote collaboration.

However, in several discussions, Sengers and Warner underscored that they are not trying to communicate 'through' Affector. They may occasionally wave to one another or even signal approval of new changes to distortions with a thumbs-up, but they do not see Affector primarily as a channel for direct communication. Secondly, they stressed from the beginning that the system is not designed to enhance productivity or efficiency. Finally, they argued Affector was not a ‘buddy icon’ communicating clearly whether or not they were available for further conversation. Although they originally imagined the system might increase their face-to-face social interactions because they could tell when the other wanted to go and get a cup of coffee, the impact of Affector on their face-to-face interactions quickly felt like an unimportant metric. As Sengers stated during a focus group session:

I don't think the point of the system is the increased interaction. I do think that if I want to interact with Simeon, I can tell handily if it's a good time or not. It's also handy for those days when I want to talk to Simeon and I can see when he comes in. So that seems to work but it's less important. What has become more interesting isn't if there is an opportunity for an offline interaction but just this sense of having another person around.

Another colleague looked at the display of Warner (Figure 2d), and commented: Well not knowing how to read the system, I'd say he looks grumpy. Sengers shifted focus by replying: I like this distortion because it induces daydreaming. For Sengers, it was not important if Warner could be read as grumpy or not. In interviews, Sengers and Warner indicated striving for vague, inexact views of what is happening. Warner articulated this as mixing aesthetics and information to build up a kind of intrigue.
The comment also highlighted the critical aspect of familiarity with the other, the context, and the system. The colleague acknowledged that he didn't know how to read the system - part of how Affector works for Sengers and Warner is through living with it for over two years. 

Attempting to decode discrete affect from the window is perhaps the most immediate interpretation outsiders bring to Affector; the question most often asked is “where is the affect?” At times, this has caused Sengers and Warner to wonder whether they had simply created a low-resolution video window. As reported previously [17], this led them to conclude that highlighting nuances of movement, e.g. showing trails of activity, would take them a long way toward depicting emotion. As the movement distortions improved, Sengers commented on how individually characteristic movement is, and that Affector felt different when visitors sat at Warner’s desk. The uniqueness of movement patterns led to very personal displays.

But this focus on movement as a proxy for emotion presented challenges in terms of codification. Once movement was identified as a meaningful index of emotion, it was tempting to try to decode movement as a symbol of emotion. This would make movement a representation of emotion in similar ways to systems that represent identified emotional states through proxies such as heart rate or word choice. Yet Sengers and Warner discovered that when they did this, the use of Affector became a cognitive exercise that quickly lost their interest. In other words, when they caught themselves watching the display, wondering what movement triggered a particular effect, then wondering what that movement signified emotionally, this was less enjoyable than when the window provided a sub-symbolic or visceral sense of the other. 
In clarifying why highlighting movement and its relation to affect was important to him, Warner stated:

You may become aware that someone is having a busy in and out day or having a work day or a restful day - there seem to be various things you might become aware of in the system but you're not going to know what it means and that's fine. That's good. It just gives you a hint of connectedness.

A final example of an outsider’s misreading arises from Boehner's own interpretations of the system. During the evaluation sessions, Boehner often played devil's advocate to provoke rethinking of Affector. For instance, she suggested including a 'recall' button so that if something note-worthy happened in the display they wouldn't miss it, even though this violated the goal of ambience. Sengers and Warner vigorously attacked the recall button idea, suggesting that the potential to miss things was a value in the system, in part because it raised the emotional reward of noticing something happening, and that an emotional sense builds up through serendipitous moments in time, not through constant surveillance.

On another point, however, Boehner presented a contrasting interpretation of Affector not to play devil's advocate but because she was certain that it would happen. She believed Sengers and Warner would develop their own emotional language and start to express emotion through their selection of distortions. She imagined a scenario where Sengers might think "I'm feeling kind of peppy. I'll choose a peppy look for Affector" and then Warner could learn to read her expressions. In this way, Boehner saw Affector working like eMoto [22], a system where users gesture to select emotional shades for multimedia SMS’s.  Yet this did not happen. For example, although they took daily turns editing the distortions, rather than making personal choices to express personal mood, they tried to figure out and build on what effect their partner had been working on the previous day. In focus group sessions, they explained that they wanted to converge on interesting effects that Affector could eventually trigger autonomously, depending on environmental and presence factors. 

A second difference from eMoto and its fixed palette of effects is that Sengers and Warner wanted more flexible expressiveness. During one focus group session, they concluded that filters allowing for combined effects or layering would allow them to move away from the effects originally coded into the system to novel ones that were meaningful to them in practice. 

Finally, Sengers and Warner believed Affector had become less about directly expressing emotion and more about inducing emotion, developing a sense of connectedness through fleeting, emotionally evocative hints. As Warner put it: We're trying to create feelings in the viewer which may be different than the feelings of the viewee.
Re-Reading Affector

Based on the previous experiences, readings and mis-readings of Affector, Sengers and Warner have evolved their understanding of how Affector works. In one focus group session, Sengers and Warner engaged in a collaborative exercise to sketch a model of Affector compared to a more typical affecting communication system. In doing so, they highlighted several points of difference described below: some revealed additional nuances of the original design principles, while others uncovered new expectations and directives.
Beyond the Window

In describing their model, they reiterated as a critical difference from affective computing the centrality of context for how Affector works. They did not communicate primarily through Affector; instead, Affector became part of their daily interactions. In reflecting on their attempts to read discrete emotion into Affector and their preferences for reading ‘hints,’ they rethought the nature of emotion more generally. In various interviews, they described a sense of emotional presence as subtle and fleeting, building over time: something, therefore, that you do not assess simply by staring at another person and trying to read them. In day-to-day interactions, people do not often think “now I'm communicating emotion” or “now I'm trying to interpret the emotional content of your message.” Emotion is not so easily boxed off. Affector was absorbed into, instead of directly communicating a sense of the emotional climate.

They also noted in their sketch that it was tempting to focus on the Affector window as defining the system, but that they experienced Affector equally through diarizing and altering the rulesets in the web interface. Whereas the Affector window was not held in common, the Affector editor supported building a shared view of each other’s actions.  In fact, as we will explore later, the evolution of the Affector editor proved to be critical to how they engaged with the system.

Experiencing versus Acquiring Information

The second major difference highlighted in Sengers and Warner's sketch refers to the previous discussion about Affector inducing as opposed to expressing emotion. They described this as the difference between the sender expressing and the receiver decoding affect versus both parties focused on the experience of affect. 
Understanding and information transfer are not the same thing, Sengers declared in one focus group session. As she wrote in the diary, This is one of the things behind highlighting movement - it's one thing to highlight in the sense of gee, a movement must just have happened, it's another to highlight so that the movement itself becomes more noticeable or legible. She later framed this as designing not for acquisition of information but for experience of information about the other, illustrating this difference through the recall button idea. The recall button would turn information about activity into information to be recalled at will, whereas when this information is experienced as it happens it draws additional meaning from the richness of the surrounding context. 
Primacy of Aesthetics

Finally, in describing their model of Affector, both Sengers and Warner highlighted the importance of aesthetics in shaping the experience of affect in both the display and the control interface. Referencing the recall button example, Sengers argued that replaying past activity would be boring but expressing past activity through ghosts or trails could be experienced as intriguing. Compared to their initial conceptions, both Sengers and Warner elevated aesthetics to an important driver in Affector’s success. For example, Sengers indicated that she wants the display to be evocative even when Warner is not in his office. She explained in a focus group session: Having something that’s attractive that runs in the background, that doesn’t look like someone’s office but something you want to have around as part of the space, is actually an important part of what it does. Although they had always wanted something that would look interesting, in practice, they realized that, while they did not create a shared emotional language, they were creating a shared aesthetic language that driven by how Affector made them feel.

From Reading Affect to Sympathetic Awareness

The shifts and refinements in the designers’ conception of the system ultimately led to a change in its overall goal, moving it further from codification. The original framing of Affector reacted to affective computing’s common benchmark of success: i.e, when the affect expressed by the sender is the affect decoded by the receiver, where sender/receiver are human or machine. The designers originally modified this goal from decoding affect to co-interpreting affect. However, this language still could suggest that the desired end result is a single, shared interpretation of one another's affective states. What Sengers and Warner instead came to in their refined model of Affector is the goal of creating an experience of affect through the aesthetic representation of general goings on which disclosed ambiguous hints of affect [10,18]. This experience of affect in turn supported the ultimate goal of developing a sense of camaraderie.
This change is illustrated in the following exchange while they explained their model:

P: It’s not realistic to say that the viewer would have some understanding of the other’s affective state.
J:  Nor is it desirable.
P: We might have hints of what is going on…
J: …And that’s what we want.
Even if they could accurately model each other’s emotional state, this was not seen as desirable. Instead, when describing what motivated their decisions in crafting rule sets, Sengers and Warner talked about the look and feel of the display for themselves, not what they wanted to express to the other. As Sengers stated: It’s a lot more about what you want to see than what you can express. Rather than thinking about what message or expressions they were sending out, they concentrated instead on creating expressions of the other’s activities. It was a flip from 'me expressing myself to you' to 'me expressing you to myself'.

This subtle but crucial difference reflects recent theories in communication, which move communication from arriving at a common, agreed interpretation to experiencing the other. As Shepherd argues, we aim through communication not for “accurate interpretations” of the other, but for understanding as “sympathetic awareness” [20, p.24]. As Peters has argued, the importance of communication is the possibility of meaning, rather than set meaning: “There are no sure signs in communication, only hints and guesses” [15, p.268). Having 'hints and guesses' of the other characterizes the experience Sengers and Warner came to find central. 
Changes in View, Changes in Code

In this section, we return from the evaluator’s perspective to describe how experiences with Affector had direct impact at the code level, in supporting both use and evaluation.   Here, we organize the changes in code around the three refined viewpoints discussed above and describe the co-articulation of code changes and reactions in use.

Beyond the Window

As discussed previously, we recognized that the experience of Affector could not be boxed off into its window display. From the beginning, Affector's web interface included a diary, which participants used to record their experiences. Initially, this diary and logs tracking editor use were only readable by the evaluators. We realized this violated the dynamic feedback principle that collected data should be co-interpreted with users. With Affector v2.0, we made the diary and usage logs readable by all project members, and featured the diary on the system’s home page. 
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We anticipated these changes would be valuable for evaluation, and, indeed, the ability to re-read and reflect on one's own and others’ previously recorded comments led to a substantial increase in the quality and quantity of entries. What we had not anticipated their value for overall use. We not only recorded and analyzed our own experiences; we read and responded to each others' entries, made announcements to each other about what we were doing to the rule sets and why, and commented on what we thought of each other’s rule sets.  Indeed, given the lack of simple mappings from emotion to representation, a major challenge that Affector poses is to make sense of what it is doing, and the shared diary’s support of this sense-making became an important function of the web interface. 

Another channel for communication was added half-way through the 2-month Affector v2.0 user test: the ability to take and annotate snapshots of the system output. We recognized that experiences of the system were essentially tied to its visual output, and that it would be useful to record images and their situated meaning at desirable moments. .When we saw something we found interesting, we clicked on a camera icon that appeared on every page; this uploaded a thumbnail image from the window and displayed it to users with a form to add commentary.

The picture module led to a sharp increase in comments added to the system; whereas we had made an average of 2 diary entries per workday previously, after the picture feature was added, we made an average of 7 entries each day. With this shift came a shift in the type of comment made; previous diary entries tended to reflect what was generally happening during the day, while the picture comments often captured detailed, specific moments of reflection in response to what Affector was showing. The lightweight and situated nature of taking and briefly commenting pictures felt like a better match to the ambient nature of Affector; one could notice something interesting and quickly comment it without greatly interrupting one's other activities. 

Experiencing Versus Acquiring Information

The most important shift in our thinking was moving from emotion communication to sympathetic awareness. In the process, we became less interested in how Affector could express emotion, than in how it could express a variety of indicators that can be read emotionally. In other words, Affector should transmit video that would suggest emotional meaning to users, though that meaning might not consist of simple identification of the partner's emotional state. Our goal for Affector's design became to find ways to support this more complex reading. As described previously, one method was to highlight movement, bringing it to conscious attention for interpretation; at the code level, this led to new sensors tracking motion and new distortions useful for drawing attention to it.  Two more general themes derive from this principle.

Visualizing sense data

In Affector v1.0, the system used sense data to select distortions, but did not display what it sensed directly to users. We realized that the information Affector was using to select distortions might be just as useful, probably more so, if displayed directly to users for their own interpretation. For example, it might be less interesting to know that 10% of the pixels have moved, than it would be to see which areas of the image have moved. It would be even more interesting if Affector could highlight the moving areas by brightening them, while toning down still areas. This would move a further step from codification, shifting from using sense data to classify input images to presenting the complexities of sense data for users to interpret themselves.

This insight led to a major redefinition of the language used to define rulesets. Whereas previously rulesets were simple if-then rules mapping sensors to distortions, for example “if the average light level > 20 then invert the colors of the video,” we now recognized that any sensor could also be a distortion, constructed by displaying the value of each sensor as grayscale for each pixel in the image (Figure a). Conversely, any distortion could be used as a sensor, by taking the average, maximum, etc., grayscale value of its pixels. Sensors and distortions became the same thing, which we termed filters.
With this unifying representation, we could develop a language construct that combined filters for visualizations of sensed data. This “where” construct uses sensing to select areas of the image to apply different filters. For example, “where skincolor > 0 pixelate, otherwise show edges” pixelates the parts of the image where skin color is detected, and only shows edges in the rest of the image (Figure 2b). Complex data could now be represented directly in the Affector feed in visually intuitive ways.

A sense of presence over time

Affector v1.0’s representations of user activity were based entirely on the present. Simple readings of “what's going on now” were possible; but we felt that our desired more complex reading of of ‘general goings-on’ would require an awareness of situations over time - has Simeon been in and out, has he been sitting still a lot, when did he last have a visitor? We discussed this in focus groups as a desire to see 'ghosts,' or traces of past activity.

This led to several changes, including a ‘trail’ filter that displayed traces of action over time, the ability to record images and later mix them into the current video feed, and the ability for rules to trigger based on how long it had been since something happened. While these were useful, our biggest win came through a new filter, deviation, which measured how much each pixel in the image differed from its normal level over the last n frames. Deviation as a sensor allowed Affector to detect and draw attention to major changes that had recently happened, such as large changes in body position or people’s arrival or departure. In addition, deviation as a displayed distortion has an engaging, eerie quality that invites contemplation (Figure 3): as persons enter the office, they are visible in outline, but transparent, displaying an inversion of the background image they have recently displaced; as they remain still, they gradually fade out, though their slight movements assures that their outline remains; when they leave, their ghostly impression gradually fade over time. 
Primacy of aesthetics

As the deviation distortion suggests, our interest in what the system would feel like over its formal functionality unexpectedly but necessarily led to a central emphasis on its aesthetics. Certainly, the aesthetics of the display had been an object of some design work from the beginning: we intended the separation of the Affector window from the mundane, task-oriented desktop and its physical framing as a picture to support a metaphorical framing of Affector's images as a source for wonder and contemplation, rather than as a utilitarian tool for information extraction. But the role of aesthetics became absolutely crucial in the design of Affector v2.0, in the design of both the web interface and the Affector video output.

The control interface had been underutilized in Affector v1.0; we quickly settled on a ruleset we liked and rarely touched the controls thereafter. In part, this was due to the limited expressive value of the old Affector language; but equally, this may have been because the old interface, built with a utilitarian mindset, was clunky to both look at and use. In Affector v2.0, we worked to improve the pleasure and ease of use of the editor, moving from a multi-step form interaction to a WYSIWYG-style editor. Substantial attention was also paid to improving the visual appeal of the entire site, aiming to make it feel less like a necessary but unloved appendage to the ‘real’ Affector window, shifting it from a functional control interface to a positive part of the Affector experience.

The most aesthetic attention was devoted to the video images of Affector, a factor that played a surprisingly crucial role in developing rule sets. The role of aesthetics was not simply about ‘making it pretty,’ though we felt it did need to be visually appealing to succeed as a non-task-oriented, personally meaningful artifact. Instead, the focus of aesthetic attention was often on getting the right level of visual abstraction. Here ‘right’ meant the images did not give a literal rendition of office life, but instead evoked contemplation and encouraged engagement, along the lines suggested by ludic design or enchantment [9, 13]
. By defamiliarizing everyday views, we had the sense of not looking directly at one another, but at a moving painting that invited new interpretations.

The desire to support this property created demand for new  kinds of filters as part of Affector’s visual language. We developed filters that were easier to recombine to create new expressions, and ones that supported moving away from a typical office view with a dull color palette, by, for example, increasing brightness, randomizing the color table, or shifting hue (Figure 3c).  We found that pixelization, was a quick way to achieve abstraction from mundane, realistic views and developed new filters to 'pixelize’ images in flexible ways into circles, crosses, lines or rectangles (Figure 3d).

Re-Thinking Evaluation

The value of evaluation is easily seen in binary conclusions of success or failure, and we collected evidence that could be used to construct such conclusions.  Two years on, Sengers and Warner continue to actively use the system, and miss it when technical problems bring it down.  From this perspective, we could declare the system a success. However, the system could also be declared a failure, since it failed to communicate emotion in the ways the designers originally anticipated. Yet, there is a more interesting story between these two poles, particularly given our refined interest in supporting the experience, rather than the expression, of affect and connectedness. As an experience, we are less interested in assessing right or wrong [20] than exploring better or worse, compelling or alienating, resonant or discordant. The evaluation of Affector was therefore directed toward understanding what kinds of experiences transpired, how they were co-interpreted, what the designers were hoping to engender and how different design decisions did or did not support this.

Nevertheless, we often found ourselves slipping into an evaluation mode of confirming predictions or converging interpretations. For example, early on we predicted that if Affector worked it would lead increase face-to-face interactions, an effect we could easily measure. Despite the fact that Sengers and Warner believe that this prediction transpired (even in the face of initial data that suggested the opposite), we eventually realized how secondary this metric was to the actual experience of Affector. 

The desire to instantly 'read' emotion, and do so correctly, the desire to be able to 'point to' the affect and narrate the system outsiders as expressing affect also suggests the lure of accuracy models of evaluation. We wanted to be able to convincingly demonstrate that affect had been captured, yet this conflicted with our view of emotion as embedded in a rich context and emerging over time in a sympathetic rather than shared way. Resolving this conflict required new answers to fundamental questions: why is evaluation necessary in the first place?  what do we hope to gain by it?  
Why Evaluate?

On one hand, our evaluation identified implications of past design choices that informed future steps. On the other, just as we move from representation to response in design, we see the value of evaluating Affector not primarily in creating a definitive representation of the success or failure of a single system, but as a contribution to an ongoing conversation about the interfaces between technology and ineffable experiences. A core contribution, then, of our evaluation is the development of the concept of  sympathetic awareness.
In this paper, we have offered very particular interpretations of two people interacting with Affector.  These interpretations cannot support a general claim that Affector would be good for a broad class of users; such claims would require studies with more participants.  Nevertheless, through our experiences we have identified design and evaluation strategies that may be useful for others. For example, experience diaries available to both participants simultaneously as well as the evaluator supported conversational exchange and reflection on both affect and Affector. We also demonstrated the effectiveness of a light-weight snapshot diary: its ease of use, shared nature, and richness of expression made this a compelling and inviting method, extending its role beyond an evaluation tool to a critical component of the overall experience. 

Nevertheless, we do not present these strategies as taxonomies or principles that dictate how to design for the ineffable. To do so would again fall into the mode of codification, reifying one particular experiment and its results into a formula for repetition. Instead, we offer these strategies and their implications as a way of sketching out a space to explore and simultaneously unexplored space. For example, removing internal representations is not a rigid requirement; it serves to highlight the nature of representation and where its control lies. 

Evaluating Evaluation

Moving away from the well-understood evaluation criteria of accuracy and prediction leaves a void we must fill with new criteria for assessing the results and process of evaluation. We feel an important criterion for evaluation beyond assessing the system and informing the next iteraction is to develop a richer understanding of how the variety of choices made throughout the design process play off of each other, or what Tatar calls ‘design tensions’ [23].  Another criterion we found useful is the extent to which data collection and analysis support surfacing idiosyncratic experiences. For example, rather than smoothing out differences, we seek to draw out alternate perspectives.

The evolution of the photo diary illustrates another criterion of the evaluation process – that the evaluation itself is an opportunity for open-ended and engaging experiences that challenge preconceptions of all participants. As the evaluation diary became a shared resource for all participants,  Sengers and Warner added the ability to take pictures to illustrate and provoke comments. The result of these moves was a much richer resource for the evaluation process, and, simultaneously, a more engaging and enjoyable experience for Sengers and Warner. The photo diary became a critical part of the designed system. Rather than diarizing because they were ‘asked to’ they diarized because they wanted to.   In similar ways, we see evaluation methods as providing input or stimuli for users to react to, and evaluation itself as response generation in an open conversation about how technology interfaces with ineffable experiences.

From Judge to Provocateur

As we expand the way we think about evaluation, we also revisit the role of the evaluator. This work included external evaluators as a protection against autobiographical blinders to Affector’s shortcomings and limitations. Nevertheless, the role of the evaluator was not to arbitrate whether or not Affector reached its stated goals. Instead the role of the evaluator became to provoke – constantly drawing out and pushing on possible interpretations of the experience of Affector how it reflected on the nature of technology for ineffable experiences. 

conclusion

Our goal in this paper was to explore how to design for ineffable experiences without codifying them.  Through a tight coupling of design, use, and evaluation, combined with techniques and strategies to provoke and deepen ongoing reflection, we were able to uncover and react to unanticipated  experiences as they unfolded.  This openness was crucial when we recognized flaws in our initial design conception that reiterated the codified, contained view of emotion we were seeking to escape. In order to move beyond this sticking point, we altered design to better speak to three core re-understandings of how to interface with the ineffable: (1) we pushed further beyond the window, out of the view that emotion could easily be contained in the display; (2) we took account in our designs of the difference between having information formally available and the ineffable experience of information as personally meaningful; (3) we recognized the importance of aesthetics in crafting indicators of emotion that supported ineffable interpretations, walking the line between saying so little that no sense can be made of them and saying so much that it is not interesting to try. 

The strategies we used break some common conceptions of how HCI research should be done by straying into the personal, subjective, and idiosyncratic, and by staying open to multiple interpretations.  The need to explore such unfamiliar options arises because codification infiltrates not just our representations, but our methods and our research culture as well. Although we may recognize that user experiences can be irreducible, we often still approach the experience of research, design, and evaluation of technology as bounded by set taxonomies and guided by recognized and reproducible methods. In other words, what becomes codified is not just the experience we design for but also the experience of researching, designing, and evaluating. There is undeniable value in codification, and our goal here is not to oppose that value or to claim that we can escape codification entirely.  Rather,  we seek to couple the necessary codification involved in technical practice intimately with the ineffable complexity of human activity and interpretation that enriches those codes and makes them not just right but meaningful.
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Figure 3: Deviation displayed as a distortion
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Figure � SEQ Figure \* ARABIC �1�: Samples of Affector Output
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Figure 2: (a)  Movement; (b) Pixelization where there is skincolor; (c) Varying hues; (D) Circle pixelization








� It should perhaps be noted here that Warner, a physicist, had not been contaminated by familiarity with these works. 
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