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Abstract. Technology-mediated communication has become a prevalent means
for remote communication between people. The mobile phone and video
conferencing on PC enable broad bandwidth for everyday interactions. The
effectiveness and social presence of traditional video conferences have been
studied rather extensively. Our research arose from an artistic motivation of
exploring intimacy between people by offering them tools which disrupt
habitual responses of everyday life and help them focus on the moment at hand.
To this end, we wanted to explore alternative, possibly more intimate and
emotionally engaging ways of image-supported conversations over distance.
We constructed a video conferencing system with near-eye displays, where — in
addition to audio communication — the users could see one of each others’ eyes.
The goal was to explore how such unusual eye-based display of the other
person would make people feel. We conducted an explorative user study in
laboratory context with five pairs of users to understand their experiences with
this system. The results show that this kind of mediated communication can
cause a variety of experiences, such as “disturbing”, “fun”, “tranquil” or
“pleasantly strange”. Overall, the full-screen display of the eye clears off
distractions from the discussion and thus can help make the discussion more
focused and eventually, intimate.

Keywords: Mediated communication, video conferencing, user experience, art,
eye-based communication, feelings, intimacy.

1 Introduction

Computer-mediated human communication has been an object of research in human-
computer interaction (HCI) for decades. The HCI studies (e.g. [REFs]) have
investigated PC-based and mobile communication systems using audio, video, and
more recently other media such as haptics [REF to Heikkinen et al, 2009]. In early
phases the focus of video conference research was on task efficiency [REFs] but with
the emergence of user experience (UX) research, emotional qualities of systems have
also been investigated [REFs]. At the same time, computer-mediated interactive art
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has made its way to art exhibitions but also to other types of events where people can
try and experience various forms of installations, either alone or together with other
people.

The motivation of this work arises from two directions. On one hand the research
motivation comes from user experience (UX) research of new interactive
technologies. The aim is to explore the hedonic qualities [Hassenzahl 2010] of new
technologies, in this case focusing on a system which may increase social
connectedness which is one of the main hedonic values for users of new technology.
On the other hand, the motivation of this work arises from the artistic motivation to
study technology-based tools which disrupt habitual responses and cause emotional
reactions which are “out of the ordinary”, creating new experiences.

“We shape our tools and then our tools shape us.“ (McLuhan 1964). Today people
are being connected in a rich variety of ways. A proliferation of new communication
technologies such as live chat, mobile, video conferencing, text messaging and social
networking have become embedded into our everyday communication,
revolutionizing the way we share information and experiences to those close to us.
Cacioppo (2008), in his book, Loneliness: Human Nature and the Need for Social
Connection, suggests that even though we are more connected than ever, people
report feeling lonelier and more isolated than ever. Spcial communication

interventions, including the one described in this paper, will foreground ideas of trust,
intimacy and compassion while questioning the current directions of mobile
technologies: the trend of acceleration, 24/7 connectivity and daily data overload.

The artist’s (one of the authors) work has always explored aspects of the intimacies
and vulnerabilities of being human. As technology becomes ingrained in our every
day, the aim of the interactive art is to explore what ways we can harness technologies
as tools to enhance intimacy and disrupt habitual responses, lifting one out of their
every-day, to elicit reflection, to create ‘feeling’. The system built for this research is
intended as a subtle intervention, disrupting usual conversation, seeing how this may
have the potential to create more intimate, and more meaningful communication. It
aims to create “an awareness” in the participants, so they are more concentrated on
the moment. The goal behind this explorative research was to find out more about the
intuitive engagement of images to elicit felt experiences. The more long-reaching goal
is to explore how affect, compassion and trust can be created using social
communication tools.

We wanted to explore how, by reducing the visual input during remote
communication, people would experience the discussions with people they know.
Would they be able to better focus on the moment? Would they feel at ease with this
kind of communication medium? As eyes of the communication partner are a central
visual element in human-communication, we chose to base the system on seeing only
one eye of the communication partner.

By building the prototype system for eye-based video conferencing we are not
aiming at product development but to explore both the artistic and experiential
qualities of alternative ways of human communication. The key design objectives
were to aim at high immersion, out-of-ordinary and intimate communication
experience. To this end, we built a prototype of such system and conducted a user
study in the laboratory context with five pairs of users.
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2 Related Work

2.1 User Experience of Video Conferencing

Previous user studies about video conferencing have focused on, for instance, the
sense of togetherness and social presence in 2D and 3D video conferencing (Hauber
et al. 2005), and the comparison of high quality video conferencing, Skype calls with
webcam and audio conferencing with respect to the experiential dimensions of

emotional involvement, active participation, reciprocity, co-presence and group
cohesion (Aaltonen et al. 2009). These studies have emphasis on the social aspects of
video conferencing and conveying emotional information has been left to a minor
role. Jsselstein et al. (2003) have gone closer to emotions and examined the topic of
connectedness and social presence in the context of media technology on theoretical
level. According to them the media that enables transmission and display of nonverbal
communicative cues, which are most visible in face-to-face communication, is
considered as richer than the media where nonverbal channels cannot be used. They
continue that nonverbal channels communicate information that is primarily affective
in quality and connected with personal relationships, i.e. emotional information.
Argyle and Dean (1965) argue that intimacy in interpersonal communication is kept
on an optimal level through factors such as physical distance, smiling, eye contact and
intimate topics of conversation. IJsselstein et al. (2003) add to this list gestures,
touching, vocal cues, turn-taking behavior in dialogues, the use of space, and verbal
expressions directly acknowledging the communicative partner.

The use of gestures and touch to communicate intimacy or feelings through
technology has been studied e.g. by Heikkinen et al. 2009. Research prototypes for
this purpose include a ring that enables feeling your partner’s pulse (Werner et al.
2008) and a haptic jacket for conveying hugs in teleconferencing (Cha et al. 2008).
The meaning of eye-contact has been studied in different communication contexts for
decades as, for example, already in 1965 Argyle and Dean examined the relation of
eye-contact, physical proximity, and intimacy in communication. More recently
Grayson and Monk (2003) have studied mediated eye-contact in desktop video
conferencing. They all agree that eye-contact is an important factor in interpersonal
communication. Grayson and Monk (2003) introduce some inventions that have been
developed for preserving mutual eye-contact in videoconferencing, which is normally
difficult to provide due to the disparity between the position of the camera and the
position of the user’s eyes on the screen. The solutions include for example using
half-silvered mirrors (Rosenthal 1947, Ishii et al. 1993) or rotating video images of
the participants so that they seem to look at each other (Vertegaal 2001).

There are some commercial systems which aim at preserving eye contact, such as
See Eye2Eye, a teleprompter for webcams (http://www bodelin.com/se2e/) and Iris
videoconferencing system (http://www .redferret.net/?p=20807). However, there
seems to be no related research on near-eye display —based systems focusing on users’
experiences with those systems.

It appears that there are no earlier studies that would have involved mediated
emotional communication with a partner in such a close visual proximity that you see
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only the other person’s eye and nothing else. Close proximity in our study does not
mean that the person would be physically very close, as for example in the studies by
Argyle and Dean (1965), but in the way that the user has a near-eye display only a
couple of centimeters in front of his/her eyes and the view on the display is a close-up
of one of the remote communicative partner’s eyes. In this setup the eye-contact is
almost forced — the users can still choose to close their eyes or look up, down, and to
the sides, but the image of the partner’s eye is dominating the view. The aim of this
setup was to take a step further and force the participants to look at each other’s eyes
mediated through technology and study the whole experience with focus on intimacy
and emotional communication.

2.2 Artistic Approaches

This work arises from the artist’s interest in the positive social communication
aspirations of Fluxus art movement (starting 1960, http://en.wikipedia.org/wiki/
Fluxus). Fusing irreverence, playfulness, Da da and an interdisciplinary approach,
Fluxus became an international network of artists with a primary aesthetic drive to
integrate life into art, taking it out of the museums and galleries into everyday life.
Yoko Ono, the best-known individual associated with Fluxus, tapped into a playful
‘zen’ approach, where the audience became central to the process of art making.
Ono's work often highlights the looking and thinking rather than the making.

Lygia Clarke (1920-1988, http://en.wikipedia.org/wiki/Lygia_Clark) a Brazilian
artist, also championed the idea of the participation of the viewer. Clarke investigated
the language of the body and broke new ground in examining ideas of intimacy and
new ways of communication. In 1967 she created Sensorial Hoods, an experiment
involving eye pieces, ear covers, and a small bag that would be affixed over the
participant's nose. The outcome of this experiment might be that a participant would
use all their senses in a way they would not have thought possible.

The Distance Lab (in Scotland, http://www .distancelab.org/, no longer active) was
a research organization that also looked into ‘Slow’ communication. They explored
creative ways communication can be slowed down, and become a more personalized
experience, supporting a sense of intimacy and closeness. Tomoko Hayashi’s
Mutsugoto  (http://www distancelab.org/projects/mutsugoto/) is an  intimate
communication device intended for a bedroom environment. Instead of exchanging e-
mail or SMS messages using generic interfaces in business-like venues, Mutsugoto
allows distant partners to communicate in new ways. A custom computer vision and
projection system allows users to draw on each other's bodies while lying in bed.
Drawings are transmitted "live" between the two beds, enabling a different kind of
synchronous communication that leverages the emotional quality of physical gesture.

This work aims to extend the look into deeper, more provocative ways of
communication, relooking at how technology can elicit ‘deeper’ relationships with
each other, and ourselves. From the user experience and HCI perspective we aimed at
understanding how this new kind of communication system would be experienced by
its users. To this end, we run an explorative study of five pairs using the system in a
lab context.



3 The Setup of Eye-Based Video Conferencing System

The choice of the video conferencing system was driven by the goal of achieving high
immersion and a strong focus on the possible role of the eye in creating intimacy and
relaying emotions. To that end we chose a near-eye display that is covering the whole
field-of-view of the wearer so that there won’t be any other visually distracting input
during the communication session. We also used an eye-looking camera to capture the
eye of the wearer and transmitting it to the communication partner. We chose to
greatly enlarge the eye of the communication partner in the video window (full screen
mode) to maximize the possible emotional effect. The user could also see a small
picture of their own eye in the bottom corner of the display. See Figure 1.

Fig. 1. A pair sitting in separate rooms, using the eye-based video conferencing system. Each
person sees a full-screen picture of the other person’s (left/right?) eye through the near-eye
display. In addition, they can communicate through audio.

The wearable near-eye displays used in the experiments were prototype see-through
displays with integrated eye gaze tracker functionality (developed by us, see
Jirvenpii & Ayris, 2010). The setup is illustrated in Figure 2. Compared to
conventional near-eye displays with two sets of microdisplays and enlarging optics
(one setup for each eye), the light from one microdisplay is split and passed to the
eyes by using transparent plastic light guides. Angular field-of-view of the displayed
image is 30 degrees diagonal, the virtual image focus is in infinity. See-through mode
was not used as such as the transmission was blocked by adjustable liquid crystal
shutters to increase the level of immersion. Still, the light guides enable flexible
positioning of the eye-looking camera. The camera is located in front of the right eye, |
behind the light guides on the left side of the visual axis.
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Fig. 1. The basic principle of the near-eye display approach with a stack of two light guide
plates. The functionality of the light guides is based on diffractive gratings and total internal
reflection.

Infrared illumination is arranged for the eye to achieve steady imaging conditions.
The gye-looking camera can also be used for tracking the gaze position on the near-

eye display virtual image. Gaze is not tracked in this experiment, but the setup affects
the nature of the captured images of the eye. Positioning of the camera was originally
designed for see-through applications and results in a challenging eye contact in this
experiment. For gaze tracking purposes, camera is equipped with a filter which only
passes infrared light. This results in monochrome image and possibly slightly
unnatural look of the eye (e.g. the color of the iris may seem to be lighter than in

reality).

4 The User Study

4.1 Objectives and Research Approach

To recap the motivation and objectives presented above for this research, they were
twofold:

1 From the artistic viewpoint; the aim was to create a setup with opportunities for
(remote) intimacy; evoking feelings; disrupting habitual responses.

2 From the HCI research viewpoint; the objective was to explore how users
experience this new kind of “intimate” communication system.
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The research approach is constructive, explorative, and the user experience results are
based on empirical data from a user study in a laboratory context.

4.2 Study Process and Methods

The study consisted of five test sessions with one pair of participants in each. The
sessions started with an introduction to the study and the session, and proceeded with
filling out research consents and background questionnaires. Then each person of the
pair were separated into two small rooms where they performed test tasks with the
eye-based videoconferencing system. Both rooms had a similar set of the system; the
near-eye display showing the other person’s eye, and the audio connection.

In order to make the video call as effortless as possible the system was running
already before the test participants arrived. They simply had to put the head-set on
and could immediately start talking while seeing and hearing the other one.

In the test tasks the pair used the system to discuss with each other about given
topics. The topics were chosen in a way that they would include neutral discussion (to
start with) but then proceed to more emotional issues. The test tasks were given on
paper one at a time to one of the participants who then read each task out loud so that
the other one could hear it through the system. The participants were told when to
start and stop each task and they were given about 5 minutes for each discussion task.
There were five tasks which were as follows:

1. Agree and plan common weekend plans for the next weekend (they can be

real or imaginary plans).

2. Talk about the happiest day of your life.

3. Talk about a sad experience you have had in your life over the past year or so.

Alternatively, you can talk about a situation which has made you angry.

4.  Tell to each other what is going on in your life in the present moment, how

are you?

5. Discuss how you experienced this communication session with the near-eye

display. How did it make you feel?

The first task was a warm up task for the participants to get used to the system,
Tasks 2-4 included topics that could possibly lead to intimate or emotional
discussions, and the purpose of Task 5 was to get the participants’ first impressions of
the experience in a free discussion form.

Immediately after the last task the participants filled out a user experience
questionnaire (Hassenzahl et al. 2003, AttrakDiff 2010) and finally they were
interviewed individually. The interview included six questions:

1. How did it feel to communicate with the other person like this and see one of

his/her eyes?

2. Did you feel that there was any connection between what you were talking or

feeling and the video image of the eye?

3. What was best about the experience?

What was worst about the experience?
5. Compare this experience to other communication experiences, a) Skype call
and b) regular phone call.

»
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6.  Describe your experience with three words.

Each test session lasted for about one hour. The sessions were conducted in
English, which was not the native language of the participants — however they all
reported they felt confident in speaking English. The reason for this was that the artist
who followed the tests was an English speaking person.

Data Gathering: The participants’ demographics and background of using different
kinds of communication technology were collected with a questionnaire. The whole
duration of performing the test tasks and the interviews were video recorded with a
camera standing in front of the participant. A laptop computer that was running the
communication application was placed on a table next to the participant and the
screen facing the video camera. This setting allowed getting a video recording where
we could see the participant and on the laptop screen also the video image that he/she
was seeing in the NED glasses (see Figure 3). Audio tracks of the discussions and the
video image of the eye were also recorded with the laptops.

Fig. 3. Screenshot from the video recording of a participant during test tasks. The eye of his
pair is shown on the laptop screen and inside his near-eye display (NED) glasses.

User experience was studied with AttrakDiff questionnaire which has been originally
created by Hassenzahl et al. [Hassenzahl et al. 2003] and is a questionnaire that was
developed to measure pragmatic and hedonic quality aspects of products or systems
[Hassenzahl et al. 2003]. We used a version of AttrakDiff that is available in the
service provided by the User Interface Design GmbH on their website [AttrakDiff
2010]. The questionnaire includes a semantic differential with 28 word-pairs in four
dimensions: pragmatic quality, hedonic quality (identity), hedonic quality
(stimulation), and attractiveness. One of the words in each pair is considered as
negative or undesired characteristic of a product and the other word describes a
positive and desired characteristic. In our study the participants’ answers were
collected using paper forms and afterwards input to the service on the website.

Data Analysis: The background questionnaire was analyzed with basic quantitative
methods. The data of the final user experience questionnaire was input into the
AttrakDiff web service, which then provided an automatic result report, and also
analyzed quantitatively by us. Video tracks from both people of each pair were
combined and synchronized. The videos of tests tasks 1-4 were viewed and the topics
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of the discussions were written down. Also other notes were made, for example if the
topic clearly affected the participants’ facial expressions. Task 5 and interviews were
fully transcribed and analyzed qualitatively by bottom-up thematic coding of users’
statements.

4.3 Participants

Ten participants — five pairs — in total attended the test sessions. The pairs were
recruited as a convenience sample from the employees and students of Tampere
University of Technology and the employees of Nokia. It was a requirement that the
members of a pair were familiar to each other — either in a relationship, work
colleagues or friends. It was assumed that with pairs that are familiar to each other
there is a greater chance for having intimate or emotional discussions than if the pairs
were strangers.

There were five females and five males, all were mixed pairs, and their ages varied
between 24 and 41 (mean 33.8, median 33.5). The details of the participants’
demographics are presented in Table 1.

Table 1. Details of the participants.

Relationship How long have Partici- Age Gender
between the pair | known each other | pant ID
Pair 1 In a relationship | 3.5 years 1A 31 Male
1B 33 Female
Pair 2 Married 12 years 2A 39 Male
2B 41 Female
Pair 3 In a relationship | 1.5 years 3A 24 Female
3B 29 Male
Pair 4 Work colleagues| 5 years 4A 39 Male
4B 35 Female
Pair 5 Friends 14 years 5A 33 Female
5B 34 Male

All of the participants had a university degree on at least master level, most from
the field of technology. Nine of them reported having experience of using
videoconferencing or internet phone call systems (e.g. Skype) either one-to-one or in
a group at least weekly or monthly. Also the one participant without any first-hand
experience of such systems was otherwise familiar with their usage principles. All of
them were daily users of computers and mobile phones.

5 Results

The results of the study are presented in three sub-sections. Researchers’ observations
of the participating pairs’ discussions related to tasks 1-4 are first summarized briefly
(Section 5.1). The experience-related discussions during Task 5 and the interviews
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were analyzed more thoroughly and coded thematically (Section 5.2). The results of
the AttrakDiff questionnaire are presented in Section 5.3.

5.1 General Observations about the Discussion Topics

In Tasks 1-4, the participants talked about a neutral issue (Task 1, their plans for
the weekend) and emotionally coloured issues (Task 2: happy experiences, Task 3:
sad or angry experiences and Task 4: how they are at the moment).

The participants were quite lively in their discussions, although tasks 2-4 were a
little difficult to start for some of the pairs. As happy events, the pairs talked, for
example, about memorable trips abroad, their forthcoming wedding, and children’s
birthdays. As sad or angry situations, they talked about a disappeared pet, health
problems of a family member, and about a conflict with neighbors or with the boss.
The discussion about how they are at the moment was mostly quite neutral talk about
the current plans at home or at work.

General observations made by the researchers from the video streams were that the
NED glasses were not totally comfortable for all the participants (especially the ones
wearing glasses); some users tried to use hand gestures to make a point; the laughing
and smiling could be seen from their eyes quenching and the cheek bones getting
higher; the angry and sad discussions were not as clearly seen from the eyes.

5.2 Results of Participants’ Experiences with the System

With regards to participants’ experiences of using the system, the following main
three themes emerged from the qualitative analysis of data from Task 5 (the
discussion about the experience) and the final interview: The eye as a representation
of the other person and their emotions, comparison to other means of remote
communication and the evaluation of the experience.

It was also analyzed qualitatively if there are clear differences in the opinions of
the pairs who are in a relationship and the pairs who are workmates or friends, but no
clear differences were found.

5.2.1 The Eye as a Representation of the Other Person and their Emotions

The eye as the visual display: Two of the pairs talked in Task 5 about how their
pair’s eye does not seem to look straight ahead but a bit to the right. (This was due to
the technical fact that the camera inside the glasses was not directly in front of the eye
but in the inner corner of the right eye.) One participant said that it is better that way
as it does not feel so probing. “The very fact that the eye is not looking straight at me
makes it a bit better. Because it is not so probing.” (24, Task 5)

Three pairs also discussed how the eye just seemed to be something to look at —
they didn’t think of it as an eye — but it also reminds that there is a real person. “...you
kind of forget that it is an eye, you just see a black blob.” (2B, Task 5) “I don't think

Comment: KATJA: I shortened this quite
dramatically, as you can see. Could you check if you
think something else significant should be said here?
(Especially with regards to the last paragraph of this
subsection.)



of it as an eye, I just think it is something to look at. Maybe that's how I know that I'm
talking to somebody actually.” (4B, Task 5) Also in the interview two participants
said they saw the eye as just something to look at and said they couldn’t really
connect it to their pair.

In Task 5, one pair pondered if color picture could link the eye more to its owner
and “make it more you” (5B, Task 5). One participant saw this as a rare experience to
“...stare at someone’s eye in such a close range” (2B, Task 5).

Related to the staring, another participant said that even if the eye is so big and
staring, it is not scary or uncomfortable. However, she later added that it could be
uncomfortable to use the system with a stranger and stare at a stranger’s eye.

Seeing the eye vs. the whole face: During Task 5 all pairs said something about
whether they would prefer seeing only the eye or the whole face. This issue divided
the participants’ opinions. The ones who preferred the whole face said, for example,
that the face would be nicer as the facial expressions can be seen better from the
whole face, especially if the mouth is visible. Another explanation was that the whole
face is something that people are used to seeing. “...it would be also nice to see the
whole face because that is something that you are also familiar with. Just when I look
at your eye I don't know who's there really.” (3B, Task 5)

The ones who liked seeing only the eye said, for example, that it is easier to talk to
an eye, it makes the discussion more anonymous, and it is enough to see the eye.
“...there is the good thing that you wouldn't see all the face movements and all that,
so I can move around and maybe do something else...because only the eye would
show. So it makes it a bit more anonymous even though we know each other.” (4A,
Task 5)

Focusing the attention on the audio: During Task 5 two of the pairs discussed about
the focus of their attention. One of them said that with this system you have to focus
on the discussion as you cannot do or see anything else while talking. The other pair
also noted that the focus is more on the audio of the discussion than the image of the
eye. “... wasn't much focusing on what I was seeing, I was more focusing and mostly
thinking of what I was hearing.” (2A, Task 5)

Also in the interview two participants talked about how it was easier to focus on
the audio and the discussion as there was not anything disruptive coming from
outside, just the eye to look at.

Identifying emotions from the eye: Identifying emotions from the eye was talked
about spontaneously in Task 5 by three of the pairs and it was also discussed with all
of the participants in their interviews. In Task 5, one of the pairs said that they think
some emotions can be identified by watching the pupil, and also if the person is for
example crying. “You can see what the other person is feeling, somehow. The black
part of the eye gets smaller and bigger.” (1B, Task 5)

One pair was stating the opposite, that the emotions cannot be seen from only
looking at the eye. They thought that seeing the whole face or at least two eyes would
be very helpful to really identify emotions. In addition, one pair discussed that inside
the NED glasses it might be too dark to see any changes in the pupil but for example
heavy blinking can be seen and it might indicate that the other person is nervous.



Also in the first question of the interview (How did it feel to communicate...?) six
participants mentioned identifying emotions and the difference between seeing only
one eye or the whole face. Two of them thought it was possible to see some emotions
from the eye but it would help to see also the mouth, three participants thought they
would need to see the whole face to be able to identify any emotions properly, and
one merely wondered if seeing the whole face would change the situation. It was also
mentioned that of course some things can be heard from the voice also, for example
laughter.

The second question of the interview went deeper into the topic of identifying
emotions: Did you feel that there was any connection between what you were talking
or feeling and the video image of the eye? Now six participants said they thought it is
possible to see something from just the eye but that they didn’t notice anything in this
particular session. “Although, the reactions to what I was saying were not necessarily
very visible because you only saw the eye, and you didn't see any other parts around
the eye which would probably give away the feelings a bit better.” (2A, interview, q2)

One participant thought the eye and the conversation were separated and there was
no connection. Two participants said they noticed something but that it was probably
partly because they could also hear things in their pair’s voice. “It is hard to
distinguish between the tone of the voice and what you see in the eye, so of course the
combination...” (3B, interview, q2)

5.2.2 Comparison to Other Means of Remote Communication

Comparison to videoconferencing: Already in the first question of the interview one
participant said that his primary feeling was that this kind of communication is very
personal especially compared to an opposite situation of having a conference call in
an office cubicle where there are external noises and people passing by. Later in the
interview also other participants were asked to compare this eye-based system to
traditional videoconferencing (Question 5 of the interview). According to two
participants, one of the pros of this system compared to traditional videoconferencing
is the aforementioned good quality of the audio. “Again, the audio aspect of it was
very good. There were no disturbances of any kind, it was very pleasant, you could
hear well.” (2B, interview, g5a)

Two participants noted that emotions are easier to identify when seeing the whole
face. Five participants mentioned the fact that with Skype or such systems it is
possible to see more of the person you are talking to and the surroundings. “With
Skype you can show things to the camera.” (1B, interview, g5a) “...you can use your
hands and show things and it's a bit more lively and this was more intimate,
perhaps.” (1A, interview, q5a)

Two participants said they feel more comfortable using this system than traditional
videoconferencing systems, but had different reason for the opinion: 1) you cannot
see the other person’s face and know that the other person cannot see your face, and
2) the eye alone seems more honest because there is nothing else to interpret, no
gestures or such. One participant said this system might reinforce the feeling of
personal and secure discussion, where only two people are present. Two people
thought this system helps you to focus on the discussion, as you cannot do anything



else while using the system. “You couldn't get distracted visually to anything. It kind
of helped you to focus on the matter at hand. ... It is not as if you could start reading
a newspaper, which I sometimes do when I'm using Skype. I'm beginning to wander
off to other things.” (2A, interview, g5a)

Four participants mentioned things related to technology. Two of them thought that
this system might be more convenient and portable than videoconferencing
applications on computer.

Comparison to a phone call: Four participants said that also compared to phone call
this system makes it easier to focus on the conversation as you cannot do anything
else at the same time. However, another participant said that especially at the
beginning watching the eye took some of her attention away from the discussion.
“Here I needed to focus maybe more and during a regular phone call maybe my
thoughts would drift and I would observe what is going around even more and maybe
do some other things while discussing. So I found this one better in that sense.” (4A,
interview, q5b)

Two participants commented seeing the eye: one of them thought this system was
comparable to a phone call and the eye did not bring anything new to the experience,
whereas the other one thought this system was more personal than a phone call and
liked the fact that there is something to see. Two other participants saw some
shortcomings in this system compared to a phone call: the glasses were a bit
uncomfortable and this system could not be used for example when walking on a
street.

5.2.3 Evaluation of the Experience

Best in the experience: During the interview six participants listed as best about the
experience things like the experience being personal, intimate and it felt like being
close to the other person. One of them also thought it would be interesting to test the
system with someone you don’t really know, and see if it would change the feeling.
“It felt a bit like being closer to each other than in normal telephone conversation.”
(1A, interview, q3) “A strange sense of intimacy.” (2A, interview, q3)

Two people said that best was the whole idea because it was so new and interesting
to try out. Another one admitted that it was nice to try but she also noticed that she
prefers the traditional kind of communication and would not use this every day.

Four participants mentioned things related to the technical side of the system: the
great audio quality enhanced the feeling of being close to the other person, everything
worked well, and it was comfortable. Also during Task 5 the great audio quality
raised discussion among three pairs and one participant even said “...it is like as if
you were here in this room with me” (2B, Task 5). Two people said they liked this
system because the other person does not see their face, but only the eye, which
makes it feel less exposing. “It was easier to talk to an eye than to just see the other
person and to actually know that the other person sees my whole face.” (4A,
interview, g3) One person described the experience as “pleasantly strange” (2A,
interview, ¢3).



Worst in the experience: All pairs talked briefly about the equipment during Task 5
and mentioned mostly negative issues. The NED glasses were not fitting very well on
some of the participants, especially those who kept their eye glasses under them, and
one pair wondered if they would start feeling dizzy or their eyes would get tired if
they used the system for a longer time. Also during the interview most of the
participants, eight in total, mentioned technical issues when they were asked about
worst things in the experience: their eyes got tired, the NED glasses were heavy and
uncomfortable, the system was not the most natural one to use, the display could be
better quality, and the other person’s eye did not look straight at them. “I guess the
technical things that... It was so heavy.” (1B, interview, g4)

One participant said during Task 5 that the display seemed fine otherwise but he
could not see properly the small picture of his own eye which was shown in the
bottom right corner of the view. Two participants said in the interview that they
would rather have wanted to see the whole face of their pair than only one eye. One
participant added that one of the worst issues for him was also that the system did not
seem to bring any new value to communication.

The experience as a whole: Four pairs mentioned in their discussion on Task 5 that
the experience was interesting. It was also seen as new, unordinary and surprising.
One pair said it felt tranquil as there were no outside noises. It was also seen as more
personal than using just the voice as in a normal phone call.

Also in question 1 of the interview five participants described the experience as
interesting. Three participants used words like unusual, odd and weird, but in a
positive sense. “It was interesting; it was new, something that I hadn't experienced
before.” (4A, interview, ql) “It was pleasant, very pleasant in an unusual way. One
that didn't really seem very ordinary.” (2A, interview, ql)

In Task 5 one participant said he didn’t see the point of this kind of system at all.
Relating to this, another one said it was like watching a film, except that there wasn’t
much going on. “But I have to say that I somehow failed to see the point. Especially
when I kind of hear you smile but I don't see it. It doesn't show up in the eyes and the
anger doesn't show up in the eyes.” (5B, Task 5)

Words used to describe the experience: In the answers to question 6 of the
interview the experience was described with 23 different words or expressions which
are illustrated in Figure 4 in alphabetical order. Some of the participants could think
of only two words and some of the words were mentioned by several participants. The
font size indicates the words’ popularity and the most popular word was “interesting”

with three mentions and “different”, “fun”, “intimate”, “new”, and “surprising” were
each mentioned two times. The rest of the words in were all mentioned once.

. Disturbing Easy
Different Fun Heavy
Honest Impractical Intense IntereStlng Intimate  Intriguing
Isolating New Nice to try Not ready Novel Personal
: .. Unusual
Pleasant Potential Revealing Surprising Technical




Fig. 4. Words describing the experience of eye-based videoconferencing.

5.3 Results of the AttrakDiff Questionnaire

The AttrakDiff user experience questionnaire (AttrakDiff 2010) included 28 word-
pairs on a 7-point semantic differential scale from -3 to 3. The participants selected a
spot on the scale that described their experience of communication with the eye-based
videoconferencing system. Figure 5 presents the means of the participants’ answers.

Semantic differential: User experience of communication with the eye-
based communication system
E -3 -2 -1 0 1 2 3
@© L L L 4 L L )
S
g Technical J -0.1 Human
ursu Complicated 1 W14 Simple
£ Impractical B -04 Practical
Pé’ Cumbersome 1 B o9 Straightforward
g Unpredictable 1 o2 Predictable
= Confusing 1 W14 Clearly structured
g Unruly 1 W14 Manageable
o - Isolating 1 L Connective
© E Unprofessional 1 B o8 Professional
§ ¢t Tacky 1 m o3 Stylish
g % Cheap 1 B o8 Premium
I Alienating 1 w12 Integrating
E‘ Separates me 1 W14 Brings me closer
.T_U — Unpresentable 1 W o8 Presentable
g g Conventional 1 W18 Inventive
o _© Unimaginative 1 m o7 Creative
c 3 Cautious 1 W16 Bold
—g E Conservative 1 o109 Innovative
% VI"' Dull 1 W o9 Captivating
Undemanding o 0.7 Challenging
A Ordinary 1 W21 Novel
g Unpleasant 1 W o3 Pleasant
g Ugly +—-04 Attractive
E Disagreeable 1 W o9 Likeable
© Rejecting W04 Inviting
B Bad . 12 Good
< Repelling + W o5 Appealing
Discouraging - W11 Motivating

Fig. 5. Results of the AttrakDiff questionnaire.

From Figure 5 it can be seen that communicating with the eye-based system was
experienced as positive in almost all aspects that are included in the word-pairs. The
most positive means are related to the dimension of hedonic quality (stimulation) and
more precisely to the word-pairs ordinary-novel (mean: 2.1), conservative-innovative



(mean: 1.9) and conventional-inventive (mean: 1.8). The mean scores of the
evaluations are negative on only three of the word-pairs. Two of them are related to
the system’s pragmatic quality: the system was experienced slightly more technical
than human (mean: -0.1) and more impractical than practical (mean: -0.4). In addition
one negative mean value related to hedonic quality (stimulation): the system was
experienced more undemanding than challenging (mean: -0.7). However, in the use
context of the eye-based system being described as undemanding could also be seen
as a positive quality.

6 Summary and Discussion

In this paper, we have presented a system for person-to-person videoconferencing
with which the users see one eye of the other person in full-screen view on near-eye
display. The aim was to understand how this, artistically motivated system would be
experienced by the users. More specifically, we wanted to understand if, and how, this
system would support the feeling of intimacy between the users, and if the users
would have experiences that were “out of the ordinary” and which would help them
seize the moment — carpe diem. To this end, we conducted an explorative user study
in the laboratory context with five pairs of people who knew each other beforehand.
The results show some interesting findings.

The participants had very variable reactions to whether the communication
partner’s eye can convey emotions and whether it is a pleasurable “view” to the other
person. For the participants, the eye was not necessarily a concrete eye, but a “blob”
to focus on. The eye can “force” the persons to focus on the issue under discussion —
it prevents distractions. Audio became important when the visual distractions were
brought to such minimal stage. Many participants stated that they would prefer seeing
the whole face, to gain more understanding of the other person’s emotional reactions.
Some users are missing some of the cues that are usually present in nonverbal
communication. However, many also felt it was easier to talk to just the eye, it was
less intrusive than the whole face. The fact that the eye did not look directly into the
other person — due to the technical setup of the system — might have had some effect
on (lack of) feeling the connection with the communication partner.

When compared to other means of remote communication (video conferencing and
phone calls), communication with this system can be felt very personal and secure.
There are no disturbances, and thus one has to focus on the one-to-one discussion. In
the beginning, the eye may take attention away from the discussion because it is an
unusual view during communication. However, the participants got used to it and the
focus shifted to the discussion at hand. Some participants stated that emotions are
easier to identify when seeing the whole face. Still, the eye alone may seem more
“honest” because there is nothing else to interpret.

The overall experience of using the system was reported by the participants as
personal, intimate and feeling like being close to the other person.

It may feel less exposing when one’s own face is not shown. Only one person
stated that they did not see the point of the system at all. The most used terms to
describe the system were interesting, different, intimate, new and surprising. Users



described the experience as “a strange sense of intimacy”, “pleasantly strange” and
“tranquil”. These terms resonate well with the original artistic motivations of the
system: Taking the people out of their ordinary conversation situations and habitual
responses, and to create intimate communication. The eye did not reveal too much of
the communication partner’s emotional state — a broader view of facial gestures
would be needed to interpret those emotional cues. Still, the eye seemed to function as
a means to prevent distractions from the focus of the discussions, and thus helped
users to stay in the moment.

Maybe this can be integrated above and below into future ideas.

The word ‘intimacy’ arose often. As the artistic aim was to enhance a feeling of
intimacy between conversants’ via disrupting usual modes of communication, the
study was considered a success.

Also, the idea was to create more of a ‘focus on the moment’, and the subjects
taking part in Carpe Diem reported feeling more ‘focus’ on the conversation. After
considering the results, I wonder if this idea of ‘focus’ could provide the distinction
between hearing and listening. [ imagine that listening happens when understanding is
involved, when our minds give meaning to the information. I would imagine that

when true listening occurs. a greater connection and a feeling of intimacy arises.
Therefore, the study made me relook at the concept of Carpe Diem, and reframe it as

a ‘tool” for deeper listening.

Also, subjects reported it being tranquil. I would have thought that the intervention
of Carpe Diem would have created more of a feeling of vulnerability than tranquility.
I had originally conceptualized the intervention as a tool for ‘baring your soul’ and I

had presupposed that the feeling of vulnerability would create a feeling of openness
and connection. When I originally discussed the idea with people, most people looked
squeamish at the idea of staring into ones eye and the sense of vulnerability it may
ignite. However, during participation, people found it strangely relaxing. In this
‘relaxation’, the eye seemed to get transposed into something both intimate
something to focus on, and something to read emotion from. Yet people also reported
the eye became ‘abstracted’. Maybe this abstraction made the eye feel ambiguous
allowing more room to evoke a more meditational feeling of connection and emotion?

Poetically, it makes me wonder about the eastern meditation idea of ‘The third eye’. ,
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In the future, the system could be developed further to support the direct gaze into
other person’s eye. Also, we could explore a version of the system where both eyes
are shown. To this end, a prototype near-eye display setup with two eye-looking
cameras (one for each eye) located on the visual axes could be built. This would allow
more realistic transmission of the eye-based videos. Alternatively, mouth. or multiple
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parts of the body could be explored as an option. Also. it would be great to explore
the feed of the eye using colour. not black and white.

«

It would also be interesting to take the system out of the lab, into people’s real
lives and everyday contexts. It would also be good to undertake a study where the
participants did not know each other. A long-term study of the system’s effects to
personal communication could be conducted to explore the potential feelings of
calming down in one’s daily interaction with other people.
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