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Many couples are in long distance relationships due to a variety of reasons ranging from work
opportunities to family obligations. However, current computer-mediated communication tools are not
designed to support the entire range of communication behaviors that long distance couples engage in
during daily life. Our research explored how telepresence robots might fit into the array of tools that long
distance couples use to communicate, given the factors of mobility and physicality that could support acts
of interactivity and autonomy between partners. We found that telepresence robot communication
facilitated interactions in five areas: participation in mundane everyday routines, feelings of sharing a
home, connection with one’s partner’s family and friends, increased helpfulness, and the enjoyment of
quiet companionship. However, telepresence robots also presented challenges related to privacy and
asymmetry, as well as continued deficiencies in the level of interactivity. In response to these findings, we
discuss design opportunities for telepresence robots.
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1 INTRODUCTION

1

Given the importance of communication in maintaining relationships, and the prevalence of
long distance couples [14,20,30], the continued exploration and improvement of communicative
tools holds great value for improving the quality of life for those living far apart from their
partners. Couples typically use computer-mediated communication (CMC) tools, such as email,
text messaging, mobile phone calls, video chat, and social networking sites to stay connected
[21]. While often considered necessary for maintaining relationships over distance [1],
commonly used CMC tools do not support the full spectrum of communication needs that long
distance partners have [21]. For example, mainstream CMC tools, such as text messaging and
email, are not designed to support partners in “hanging out” during leisure hours at home [21]
or in sharing activities [8]. They are typically unable to provide feelings like one is actually
physically present in the remote location [21]. There is also little understanding of how
emerging technologies map to the communication needs of long distance partners, and what
design directions would be best-suited for supporting the at-home life of long distance couples.
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In this paper, we utilize an in-home field study to investigate how telepresence robot
technology may be used as a method for connecting long distance partners. Telepresence robots
are a multi-channel communication tool that includes a video conferencing display attached to a
base with wheels. Remote users can see into the remote space and move the telepresence robot
as desired. The embodied and mobile design of telepresence robots allows them to better
replicate certain qualities of in-person interactions compared to traditional communication tools
(e.g., email, text messaging, video chat) [22], making them a potentially beneficial tool for long
distance couples. To date, telepresence robot research has primarily focused on workplace and
other organizational entities (e.g., [18,22,23]), and yet the movement capabilities as well as the
embodiment of telepresence robots make them a compelling tool for personal communication.
Our work aims to answer the following research questions to address the research gap: How do
long distance couples use telepresence robots in the home? How does communication between
long distance partners change using telepresence robots, if at all? What design factors are
important in telepresence robots to support long distance relationships in the home context?
Our overarching goal was to identify both positive and negative experiences of using
telepresence robots to support in-home activities in long distance relationships, and inform
design opportunities.
To answer the research questions, we conducted one month long field trials in the homes of
seven long distance couples who used a Beam+ telepresence robot. Together, our work
contributes the first field study of telepresence robots in a domestic setting for connecting loved
ones over distance, as most telepresence robot research focuses on organizational settings such
as the workplace, schools, or health-care settings (e.g., [18,23,27]). Our work brings forward the
unique needs of long distance couples for telepresence robots not seen in the prior literature,
which includes using telepresence robots to connect to see the mundane everyday activities of
one’s partner and the need to just ‘be present’ without necessarily talking to support ‘quiet
companionship.’ We also present both the benefits and challenges from asymmetry and the fact
that the telepresence robots are only in one location and not both. Together, our results present
a series of design opportunities for telepresence robots if they are to be designed to adequately
support the needs of long distance partners in domestic contexts.
2 RELATED WORK
The role of computer-mediated communication (CMC) for maintaining relationships is
becoming increasingly prominent. However, given the lengthy physical absence that long
distance couples experience from one another, there are further forms of connectivity that are
unavailable to them, such as touch, shared contexts, and the ability to participate in joint
activities [8]. Current mediated communication tools do not support the same range of
relationship maintenance behaviors that partners can engage in when together in person.
Behaviours such as having open communication, managing conflicts, sharing tasks and chores,
being positive, and expressing one’s love physically are well-established in relationship
literature as being important for the continued maintenance and development of relationships
[32]. Yet CMC systems can constrain conversations to focus on topics that are easy to discuss
over certain mediums (e.g., short conversations for text messaging) [21]. They also make it
difficult and/or awkward to do activities together [21]. Thus, previous work has considered the
implications of communicating through mediated channels versus in person [4]. It has been
found that couples who are long distance full-time perform less maintenance behaviors than
long distance partners who are only long-distance part-time [4]. Such findings are significant
because engaging in relationship behaviors is positively correlated with desirable relationship
outcomes such as relationship satisfaction [33] and development [6]. While long distance
couples are using many of the same CMC tools as geographically close couples [31], research
has shown that some long distance couples use video chat tools in a unique manner, that has
been described as “always-on” video [21]. By leaving video chat systems on for extended
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periods of time, often in the background of other activities, partners simulated hanging out with
one another while at home. Together, this research provides strong motivations for continued
explorations of CMC systems for long distance couples, especially with expanded abilities to
better support a wider range of relationship maintenance behaviors.
Design work on connecting couples over distance has often focused on expressive
communication systems involving interconnected tangible objects [8,34]. For example,
WearLove is a device worn on the wrist and used to send heart symbols to the wearer’s
partner’s device [11]. Cubble lets partners express their emotional connection through colors,
vibration, and warmth sent to one another’s devices [16]. MissU transmits shared music and
background sounds between partners so they can share an audio space [19]. Flex-N-Feel
transmits touch over distance through vibrotactile gloves, and has been found to support both
feelings and acts of intimacy between partners [29]. MyEyes streams first person views between
partners and includes viewing modes, such as overlapping or split views to ‘see through a
partner’s eyes’ [25]. The Sensing Beds simulates the warmth of each partner’s body on the other
partner’s bed [5]. CoupleVIBE automatically sends location updates to one’s partner through
coded vibrational signals to increase partners’ sense of connectedness [2]. A study found that it
was able to help keep couples in ‘sync’ [2]. Naturally, there are a whole host of other systems of
a similar genre where awareness information or interactions can be shared between partners
using a specific object or device. In contrast, our work explores what it might be like to have
long distance partners use a telepresence robot to connect across homes with a much larger
range of possible interactions than these systems.
In 1996, Paulos and Canny introduced the concept of socially oriented telerobotics and
described a Personal Roving Presence (PRoP) [26]. Presently, it is more widely called a
telepresence robot. Telepresence robots are video chat systems with added mobility and
physicality. Research on telepresence robot usage for social purposes is consistent across
various settings. Both remote pilots and local interactants view telepresence robots as useful
communication tools for people who cannot physically be somewhere they need to be [18,22].
For example, companies have explored the use of telepresence robots to better integrate remote
workers into the workplace experience and have found them to be useful for supporting a sense
of presence in the remote location, largely because of the remote user’s ability to be mobile [18].
Local interactants also became more aware of the remote user’s presence as the remote user
moved around autonomously through the space [18]. Furthermore, the remote pilots benefitted
from greater impromptu availability, which led to inclusion in spontaneous conversations, such
as hallway discussions, and unplanned meetings [18]. Use in schools granted similar benefits as
seen in the workplace, such as access to hallway conversations and joining peers for lunch [3].
Telepresence robot usage at academic conferences has found them beneficial for small-scale
social interactions [22].
Issues with telepresence robot use include the effort of driving, the lack of self-awareness (ie.
what do I look like? how loud am I to the people around me?), lack of self-presentation (ie. the
ability to dress the robot or represent other facets of one’s appearance) [18,22,23], and privacy
challenges due to use across mixed contexts [22,23]. Due to the absence of appendages,
telepresence robots are limited in expressiveness when it comes to body language [22,23].
Furthermore, the lack of a head-turning function leads to a limited field of view leaving remote
users with less peripheral awareness [10]. Given these challenges, researchers have suggested
various improvements to telepresence robots including wide or panoramic views [10,12,13],
robots with adjustable heights [28], adjustable audio levels based on ambient noise [12], and
features to mask video details to better preserve privacy [22]. While many findings are
generalizable across settings, there has been little research into telepresence robot usage in the
home as a communication tool between loved ones [37]. An initial study of telepresence robots
in long distance partners’ homes shows preliminary results from two couples and illustrates the
value of the robot’s mobility [37]. We provide a larger scale study in the current paper with a
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more nuanced exploration of couples’ behaviors with telepresence robots and their effect on
relationship maintenance behaviors.
Overall, our work extends the literature on telepresence robot usage for social purposes in
considering the use of this technology in the home setting. The relaxed nature of at-home
interactions is counter to the high-efficiency communication that CMC tools are typically
designed for in workplace and educational contexts, and yet the home is also an important
space for our daily interactions. Thus, there is a need for better understanding of how to design
for communication in this private space. The embodied and mobile traits of the telepresence
robot represent a potentially beneficial tool for supporting natural in-person interactions,
making it potentially suitable for scenarios that are currently poorly supported by CMC tools,
such as sharing activities and hanging out. On the other hand, telepresence robots may also
reveal new challenges. This is the focus of our research where we explore how telepresence
robots might be used by long distance partners to support everyday activities and interactions
in the home.
3 USER STUDY
The goal of our research was to understand how long distance couples would use telepresence
robots in the home; how communication between long distance partners might change when
using telepresence robots, if at all; and, what design factors are important in telepresence robots
to support long distance relationships. The study was approved by our university research
ethics board.
3.1 Participants
We recruited seven couples through snowball sampling across our social networks. We created
email and social media posts and shared them within our social networks via email lists at our
university, Facebook, and Twitter. Of the couples who participated, two couples had direct ties
to the researchers. The remaining couples were not known to the researchers prior to the study.
When responding to our study call, some participants were hesitant to the idea of using a
telepresence robot to mediate their relationship. In some cases, one of the two partners had to
convince the other to try out the technology. Overall, what this means is that some participants
were excited about trying out a new technology, while others were hesitant and skeptical. Thus,
in our convenience sample, we have a diversity of perspectives coming into the study, which we
believe helped us draw out both positives and negatives about the technology.
Name Aliases
Length of Relationhip (years)

Couple #1

Couple #2

Couple #3

Couple #4

Couple #5

Couple #6

Couple #7

Ron & Kelly

Stan & Tara

Gary & Laetitia

Beth & Carl

Arnie & Mirna

Ellie & Alan

Sarah & Ken

4

1.5

5

5

2.5

2

0.4

Married

Dating

Dating

Dating

Dating

Dating

Dating

Time Difference (hours)

15

3

0

3

13

3

0

People in the Household

2

2

1

5

4

4

1

Local Gender

m

m

m

f

m

f

f

Local Age

23

25

32

20

27

24

35

Master's student

Master's student

researcher

student

student

Master's student

teacher

f

f

f

m

f

m

m

23

23

31

23

22

30

40

senior analyst

pharmacist

Relationship Type

Local Occupation
Remote Gender
Remote Age
Remote Occupation
Remote Location
Main CMC used before study

software engineer
Southeast Asia
WeChat

Activities shared during CMC playing video games
before study

Master's student Master's student

store clerk

East Coast USA Western Canada East Coast USA

student
South Asia

FaceTime
iMessage

text, phone,
email

Skype

Facebook
Messenger

local cooking
during call

none - the focus
is on the call

watching
shows/playing
games at the
same time

playing built-in
games and
sharing links in
Messenger

missing nonverbal
communication

timezone
differences

time zone
differences

Most important long distance timezone differences scheduling calls
challenge

Eastern Canada Western Canada
WhatsApp

WhatsApp

local partner
none - the focus
cooking or
is on the call
showing remote
partner the birds
not being able
to do activities
together

scheduling calls

Table 1. Summary of participants (names anonymized).
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Table 1 describes details about each couple who participated in the study. ‘Local’ refers to the
partner who lived in our university’s city and had the telepresence robot at their home.
‘Remote’ refers to the partner living afar who connected into the telepresence robot. The study
included one married couple and six dating couples with a range of relationship lengths from
five months to five years. The average age of participants was 27 (range: 20-40; SD: 5.78). There
was an equal number of male and female participants. The distances between partners ranged
from ~115km to ~11,200km. These couples represented common long distance scenarios of being
separated for work or educational purposes [20,32]. As well, participants ranged from selfdescribed tech-resistant to tech-savvy. Two couples lived within the same time zone, while the
rest of the couples lived in time zones with three to fifteen hour time differences. Two local
partners lived alone, while the rest lived with roommates or family members. The local partner
from Couples #1, 2, 6 lived with similarly aged roommates, the local partner from Couple #4
lived with her family members, and the local partner from Couple #5 lived with a family from
whom he was renting his room (two parents and a child). All couples were in heterosexual
relationships and did not have children.
3.2 Method
For each couple, we brought a Beam+ telepresence robot (hereafter called a Beam) (see Fig. 1) to
the local partner’s home. Each couple used a telepresence robot over a period of four weeks,
during which we conducted three semi-structured interviews. The first interview was at the
start of the first week (Time 1), the second interview was at the start of the second week (Time
2), and the third interview was at the end of the last week (Time 3).
Prior to the first visit to the local homes, we had the partners set up accounts for access to
the Beam. During our first visit, we taught the partners how the Beam was controlled. We
introduced the partners to the Beam controls by having the remote partner Beam in. We
explained the camera views, had the remote partner navigate around the apartment, and
showed them how to park the Beam. This orientation process took approximately 10-15
minutes.
During the study, remote partners controlled the Beam via an app, using a device of their
choice (ie. computer or mobile phone). Once the remote partner logged into the app, the local
partner was notified by a melodic sound and they could see and hear the remote partner
through the robot.

Fig. 1. Couple using telepresence robot (shown with permission).
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During the first interview, we asked about the couples’ relationships, and gained an in-depth
understanding of how the couples communicated prior to using the telepresence robot. This
introductory interview took an average of ~35 minutes and included questions about the
couple’s relationship and existing communication patterns, prior to experiencing life with the
telepresence robot. For example, we asked, “What tools do you use to talk to each other?” and
“What are the biggest challenges to communicating while you’re apart?”
We used the second interview to check-in on the participants in case of any issues, and to get
an understanding of their initial reactions to using the telepresence robot. This check-in
interview took an average of ~15 minutes. It began with the open question “How is your
experience using the Beam so far?” Any issues with the telepresence robot were brought up at
this point. We were careful to probe for both positive and negative experiences that the couples
might be having as we were interested in the benefits of the technology, as well as areas where
it may not be working well.
During the final interview, we asked participants about how, when, where, and why they
used the telepresence robot, as well as how the usage affected their communication. This final
interview went into more depth and took an average of 50 minutes. We also learned about
situations where participants chose to use other CMC tools, and the reasons behind these
choices. The final interview gave a detailed picture of how the telepresence robot fit into the
couples’ daily communication patterns and where, when, and why it did not work well for the
couples. The interview began with one-on-one interviews with each participant regarding their
experiences and how they felt in the role of user or interactant (i.e. the local person interacting
with the telepresence robot). For example, we asked, “Tell me a story about your most
memorable usage,” and then probed with questions about the reported experiences. For the
second half of the final interview, both partners were interviewed together. They were asked
about usage patterns, comparisons with other tools, and feelings of connection through the
telepresence robot. For example, we asked “What kinds of activities did you engage in with the
Beam and why?” We also explicitly asked for moments and experiences were the Beam did not
work well. We started by interviewing the partners separately for the final interview to ensure
that each partner would have the opportunity to share their honest opinions without being
influenced by their partner, or worrying about upsetting the other partner with sensitive
responses.
Both the first and final interviews were conducted in person at the local partner’s home
(with the remote partner joining through their choice of CMC tool). For the check-in (i.e. second
interview), we asked the couples whether they wanted to have the interview in-person or
remotely (all couples chose to do the interviews remotely). For consistency, the same
interviewer conducted all the interviews.
Couples were asked to use the telepresence robot a minimum of four times during the first
week, and then to use it however they wanted after that. We chose to set a minimum usage in
the first week, so the couples could familiarize themselves with using the telepresence robot, by
utilizing it at least half the days of the first week. Following the first week, we had no usage
rules, because we wanted to see how the couple would use the telepresence robot naturally,
when there were no requirements. Due to the privacy challenges with observing a couple in
their home over a period of time, we did not conduct extended observations of telepresence
robot usage. However, we did observe couples using the telepresence robot during our initial
visit and then during any interviews where participants connected in via the telepresence robot.
3.3 Data Collection and Analysis
All interviews were recorded. The recordings of the interviews were transcribed and the
participants’ names were changed to protect their identities. Memos were written during
transcription as interesting points came up. The primary analysis was performed by the
interviewer as this researcher had worked closely with the participants, including visiting their
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homes for interviews, and seeing how the couples interacted with and responded to the
telepresence robot during the visits. A combination of open, axial, and selective coding was used
to extract important themes from the interview data. Our axial coding revealed categories
around daily life interactions, normalcy, family, and privacy. From these, we used selective
coding to group codes and choose our main themes, which are described in our results section.
Themes were generated, then refined as content was added under the themes. Analysis
discussions were held between the interviewer and other project members about the codes and
themes periodically throughout the analysis period to ensure that a variety of aspects were
being considered in the analysis. We also discussed the results and themes in comparison to the
related literature on long distance couples, telepresence robot usage, and computer-mediated
communication. We did not test for interrater reliability because only one researcher actually
performed the coding. Thus, even though one researcher conducted the primary analysis of the
interview transcripts, multiple researchers reviewed the codes and themes and there were
critical and detailed discussions at all stages of the analysis. Throughout our results, we report
stories and quotes from our participants whose names have been anonymized.
Couple #1
Average Call Duration (min.)
Range of Call Durations (min.)
Total Use for 30 Days (min.)

Couple #2

Couple #3

Couple #4

Couple #5

Couple #6

Couple #7

10.53 (SD: 12.39) 10.00 (SD: 11.33) 7.93 (SD: 8.32) 44.10 (SD: 55.63) 26.69 (SD: 28.76) 10.19 (SD: 13.33) 14.64 (SD: 14.17)
2 - 44

1 - 47

1 - 26

1 - 180

1 - 120

1 - 60

1 - 48

179

220

111

485

934

438

322

Table 2. Usage data

4 RESULTS
Throughout the study, technologies such as text messaging and phone calls were used by
participant couples to keep in touch during the day when partners were at work. Yet, in
contrast, the telepresence robot was used by partners during the mornings before work, and
during evenings and weekends when partners arrived at home. Table 2 provides data on
participants’ connection durations. As can be seen, participants varied in terms of how long
they would use the robot for at a time ranging from only a few minutes to several hours.
Couples 4 and 5 tended to have longer connections than the other couples where they would
connect in and leave the link going for upwards of two to three hours. Couples 1-3 and 6-7 had
many short connections of 10-20 minutes, to briefly talk and say hi, as well as a few longer
sessions up to 30 and 45 minutes. The longer sessions are similar to how some partners have
been shown to use always-on connections through video chat [21]. Many couples described a
typical day of communication as starting off with a quick connection in the morning on the
Beam ‘just to say hi,’ then text messaging throughout the day with perhaps a phone call
sometime during the day, then a telepresence robot session in the evening. When couples used
the Beam to hang out or have conversations, the remote partner would sometimes move the
Beam to a location and then park there, facing their partner, and other times, they would move
around the home. While three couples reported time zone differences as their greatest challenge
in being in a long distance relationship (Table 1), time zone issues were not often mentioned in
our interviews. The couples mostly accepted the time zone differences as a fact of life and
simply made small pockets of time to interact directly with one another (and at other times left
each other messages). Most partners knew one another’s schedules and typically conversed at
somewhat regular times using the telepresence robot. This was similar to their communication
patterns prior to the study.
In our final interview, we asked participants about the asymmetry of the connection, where
only one participant had a telepresence robot and not both. Responses from participants showed
that many never thought about the asymmetry during the study and therefore had no strong
feelings about it. It was possible that partners could resent either having to control the Beam or
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not having the control/access the Beam provided, but this was not what we found. Nonetheless,
the asymmetry of the connection is something that did indeed influence behaviors and actions,
whether participants realized it or not. We elaborate on this point in subsequent sections.
Within the aforementioned behaviors, we found five themes emerge around the telepresence
robot usage, where each theme exposed both the strengths and weaknesses of the technology.
We describe each next.
4.1 Participating in Everyday Routines
First, most of the couples talked about how using the telepresence robot opened them up to the
mundane parts of daily life. These were the activities that they generally carried out without
even thinking about them. For example, this included getting ready in the morning or tidying
up around the home. We found that these small, seemingly unimportant activities were in fact
important, because there was a sense of intimacy and connection that came from knowing
specific details about a partner’s activities. Similarly, a sense of comfort came from seeing the
predictability of routines. Prior to using the telepresence robot, participants relied almost
exclusively on messaging, audio calling, and video calling through various apps, such as
WhatsApp, Skype, Facebook Messenger, and WeChat. These interactions were largely limited to
just talking and lacked what the couples felt were everyday mundane experiences that couples
who lived together would see and participate in together on a daily basis. The types of
experiences that were discussed included the experience of routine activities, as well as the
experience of shared spaces. When participants talked about routine activities, they included
things like being a part of chores (e.g. washing dishes or cleaning one’s room), cooking and
eating meals, spending time with family, and waking each other up in the morning. When
participants talked about the experience of shared spaces, they spoke of how noticing things in
the environment could spark conversation, and remote partners often mentioned connecting to
the robot just to check in on the space. Our participants had all explored their remote partners’
spaces initially when connecting in to the telepresence robot, yet now they were able to obtain
real-time updates and an ongoing awareness of the remote space. This fulfilled their desire to
experience what their partner’s environment was like at that time. As one remote partner
phrased it, she would sometimes connect in to her partner’s place just to “…see how it is over at
his side of the world…” [Couple#5 remote partner - Mirna]. The following scenario illustrates
the above points by exploring how Couple #5 used the telepresence robot to experience the
everyday ordinary things that were not captured using other forms of CMC.
Alan is awake early in the morning and connects in to Ellie’s apartment to check to see if she
is still sleeping. Just as he expected, he sees that she is still in bed, so he wanders around her
room. Before using the telepresence robot, he never had access to this part of Ellie’s life - he
couldn’t look over at her while she was sleeping, and wander around the home checking on
things like one might do when living with their partner. He does these same things when they
are together in person visiting each other, including checking in on her pet birds to see what
they are up to. It feels nice for him to be able to experience the simple sensation of being there
with his partner in the same home, and to have the certainty that everything is okay, because
he’s seen it for himself in the telepresence robot. Eventually, he decides to wake Ellie up. For
some reason, calling her cellphone doesn’t work, but he’s able to wake her up using his
telepresence robot. He moves around with her through the room as she gets ready. These are
the moments when the telepresence robot allows him to feel really connected to his partner when he can see her going about her morning routine. It is so familiar to him that he feels he
can even guess her next move.
“So usually when you are sleeping or when you are doing something in the room, I log in to the Beam
to see what is happening around the room - like usually what I would be doing in the house, I try to
feel the same experience, like moving around, maybe like making fun of you or looking at the birds
and then I can stare at you, what you are doing. I mean things that you usually do in the house I can’t
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see from the mobile right? But when I’m in the house, like when I used to be, right? Like when we
were together. It feels good to see you moving around, walking around, you doing your stuff, cleaning
the bed or maybe things like that.” Couple #6 (Remote Partner - Alan)

Other couples had similar experiences to Alan and Ellie. For example, Mirna and Arnie
(Couple 5) enjoyed being able to hang out with one another in the kitchen as Arnie made
dinner. This was something that the couple had previously never experienced together while
being apart. While seemingly mundane, both the remote and local partner said the experience
was special to them.
“One time, this was the first I actually used Beam to follow him out and see how he was having dinner
and just watching him like uh move around the kitchen, washing dishes, that was a very intimate
moment…” Couple #5 (Remote Partner - Mirna)
“…I was cooking and she just followed me around and it was actually one of the very first days that we
had Beam and she just followed me around the house where I was cooking and she hadn’t seen the
house before that…” Couple #5 (Local Partner - Arnie)

The specific time zone differences each couple experienced determined which parts of each
partner’s life the other could share in. As an example for Mirna/Arnie (separated by 13 hours), if
Mirna was up in the morning around 8AM, she could Beam in and accompany Arnie if he made
dinner around 7PM. That said, while certain time zones aligned in a way that let remote
partners share in the local partner’s experiences using the telepresence robot, these asymmetric
experiences were still not ideal. Time zone differences have been previously reported to be a
challenge for long distance couples and families more generally [21], and while telepresence
robots may enrich the leisure times that overlap, the difference in experiences remains.
We also found that having a telepresence robot for communication could lead to small and
meaningful interactions that were more spatial in nature when compared to the sending of a
text message or having a phone call. Because the remote partner could physically move through
the space, items or messages could be left in locations throughout the home where the locations
might provide additional meaning. For example, one local partner left Post-It notes with
messages on them around the home for the remote partner to find if she connected in while he
was not at home.
“He left Post-Its around the apartment with notes on them so I could find them with the Beam even if
he wasn’t there…ya, it was just really sweet to be able to interact that way. I don’t think, you know,
it’s not something that we could have done with Skype or through email so ya that was really sweet.”
Couple #3 (Remote Partner - Laetitia)

Naturally, the telepresence robot was not able to support all of the everyday, mundane acts
that couples might like. Physical interactions like hugs or gentle touches between partners was
not possible, though some couples did try to recreate them using the telepresence robot. For
example, Alan offered his girlfriend a hug to celebrate moments when she was particularly
happy as well as when she was sad. Ellie hugged the telepresence robot and noted that it felt
nice because of the warmth, but that it was still just ‘hugging rods.’ She told us that “something
fluffy if not something interactive” would feel better for hugging.
Another challenge when using the telepresence robot for participating in aspects of everyday
life was the limits to mobility. While the telepresence robot could handle various terrains, it
could not go up stairs or even raised floors. This meant that the telepresence robot could not get
to certain parts of the home for couples with certain home layouts. Couple #6 was especially
restricted by this and the remote partner was never able to visit the kitchen, study, or bathroom
areas using the telepresence robot, thus missing out on all the interactions that take place in
these spaces. The local partner resorted to using her phone in these locations of the home.
Furthermore, there were social implications because of the asymmetrical dynamic of the
telepresence robot being in one partner’s home and not both. Going back to the scenario with
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Alan and Ellie, we learned that Alan (who liked to check in on his partner) also wanted to be the
one who was checked in on sometimes. Using the telepresence robot, Alan is able to show care
through attentiveness and interest in Ellie’s life by connecting in to see her go about her day,
but Ellie could not reciprocate in the same way.
“…[S]ometimes I also want her to like come check me, like what I’m doing, maybe interact with me.
When I’m cooking something or when I try to show her things outside from a balcony I just have to
carry my mobile around.” Couple #6 (Remote Partner - Alan)

4.2 Sharing A Home
Second, interacting through a telepresence robot at home led to moments where couples felt
like they were actually sharing a home. This was very different than the feelings they received
from connection with apps on their phone or laptop, which did not provide the same sense of a
shared space. For local partners, this feeling came from the spontaneous and fluid nature by
which their partner could come and go. For remote partners, this feeling came from being able
to experience the home in an embodied and unrestricted manner - looking around as they
pleased and being in the home even when their partner was not there. This worked well for
partners who were separated across large time zones because it meant they could feel like they
were sharing a home with their partner even without the partner having to be there when they
connected in. When connected into the home, remote partners felt a strong sense of presence
when they bumped into things, and when they were able to move things around in the local
partner’s home. The following scenario illustrates some of these points by exploring how
Couple #1 used the telepresence robot to be home together, and how both purposeful and
unexpected interactions through the telepresence robot led to feelings of presence in a shared
home.
Ron is home working on his graduate thesis. At around 5PM, he sends a good morning
message to his partner on WeChat, knowing that she will be up soon. Their time difference is 15
hours, so it is 8AM the next day in South Asia where she is living. Unexpectedly, Ron hears the
familiar melody of the Beam activating. When he realizes that Kelly is connecting in, he feels
happy - this is a nice surprise. Kelly moves over to talk to him through her telepresence robot
and accidentally bumps his chair, pushing it back. In the moment of surprise, Kelly feels fully
present in Ron’s room. It is such a familiar physical interaction that Ron also feels like his
partner is there with him, rather than a day ahead and halfway across the world. A few minutes
of conversation pass and then Kelly moves away to let Ron work. She settles herself behind
Ron’s chair where she can see both him and his computer screen. She cannot clearly see Ron’s
computer screen through the telepresence robot, but she still gets the opportunity to glance
every now and then to see if he is working and feel like she is involved in his life. When Kelly
starts to feel bored, she pushes Ron’s chair with her telepresence robot to get his attention. Ron
likes that his wife can interact with him in this way.
“Sometimes she used the Beam unexpectedly, like I didn’t know she would Beam in … I was focusing
on my work and she was standing by using the Beam. She can use the wheel, bump my chair, and push
me forward, so I cannot really neglect her. Sometimes when we do the video chatting, although the
audio is going, but I’m too focused on my work and sometimes neglect her and she says, ‘hey, you
don’t even know what I’m talking about, you weren’t listening,’ but this way you always have to
because she can really interact with your life so you can get really a sense of she’s being there and you
cannot really neglect her … that’s one of the better, one of the best experiences I have.” Couple #1
(Local Partner - Ron)
“When I can walk around his room, I feel like a little bit. Cause I can investigate his room. I think
it’s...sometimes I walk on, I mean the device walks on some of the stuff he just put on the floor or
when I accidentally hit something, it feels like I’m walking in the room. I think it’s the interaction
between the Beam and other things makes me feel I’m there.” Couple #1 (Remote Partner - Kelly)
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The above scenario also begins to reveal the potential privacy challenges that can arise with
a telepresence robot, given its mobility. Unlike the other technologies that participant couples
used, the telepresence robot gave them autonomy and access to the remote partner’s space in an
unencumbered way. For example, with video chat over Skype, participant couples could
purposely choose the camera’s direction to show certain aspects of their location. With the
telepresence robot, the remote viewer was in control of the camera and its location. This was
more similar to the way a person would see and move through a space when they were there in
person, but was not preferred by some couples and would sometimes create concerns, albeit
mostly mild ones. While not a concern for Ron, who enjoyed having his wife watching over him
while he worked, this was a concern for Stan from Couple #2 who was very aware of his
partner seeing how messy his home was. Mirna from Couple #5 was concerned about
contacting her partner too much and invading his personal space. Thus, even though they felt
like they were sharing the remote environment, there was still some sense that it belonged more
to the partner local to it. Here we see the asymmetry of the telepresence robot setup and living
situation coming into play. It should be noted that neither Couple #2 or #5 had lived together
prior to becoming long distance. While none of our participants reported concerns with their
partners connecting in when they were not home (e.g., due to time zone differences), it is
certainly a possibility that such behaviors could bother some partners, particularly those early
on in their relationships.
“I think it was late on a Friday night and I was going to bed and [Laetitia] was at a party in [City], and
so Beamed in from the party and so it was a very quiet apartment, like me on the couch reading a
book, and then all of a sudden there was like a party in the living room, and like I was in my pyjamas.
So it was something that like wouldn’t have come up in a phone call, because there’s not the video
screen in the phone call, so, and it was something that I realized we had never talked about, was like
what context is appropriate to like Beam into the apartment. Um so that was just like mildly
uncomfortable.” Couple #3 (Local Partner - Gary)

4.3 Connecting with One’s Partner’s Family and Friends
Third, using a telepresence robot, remote partners were able to connect with the network of
family and friends around the local partner. The embodiment of the telepresence robot gave
remote partners a physical presence and autonomy that led to acknowledgment and inclusion
from the people nearby who might be visiting or living in the remote partner’s home. This was
not a common experience for the couples in our study prior to their usage of the telepresence
robot, since their communication across other applications like text messaging or video chat
were one-to-one conversations given the design of the technologies and their usage around
them. In contrast, because the telepresence robot allowed remote partners to just ‘be around’ in
the remote space, they might be connected in when family or friends visited the home. The
following scenario demonstrates how the remote partner in Couple #4 developed meaningful
interactions with his local partner’s family member using the telepresence robot.
Beth lives with her parents and two sisters, and the whole family is currently at home. Carl
connects in so that he and Beth can simultaneously stream a movie. This allows Carl to watch
the movie with Beth and her sisters in the living room. Beth’s dad notices Carl and comes over
to greet him and they have a conversation. In the past, whenever Beth had him on video chat,
he would say hello to her dad if he was nearby, but they never had a conversation. In the living
room, Carl positions his telepresence robot next to the couch where the sisters are sitting. He
uses his telepresence robot to look around at people to gauge their reactions to the movie.
Beth’s parents drop by intermittently and tease Carl about watching the movie through the
telepresence robot. He feels involved in the family activity, and jokes around with Elsie and her
sisters during the movie.

Proceedings of the ACM on Human-Computer Interaction, Vol. 2, No. CSCW, Article 190, Publication date: November 2018.

190:12

L. Yang & C. Neustaedter

“I felt like they were more interested in interacting with him because without the Beam I know that
they don’t have him on Skype since they don’t use Skype and they don’t have him on WeChat, so it’s
kind of harder for them to communicate with him, so if they’re curious about something about him
they would ask me instead of directly asking him, whereas like with the Beam here if they have a
question and [Carl] is like out and about around the house then they can just stop by and be like ‘hey
[remote partner] how are you?’” “…it makes like my whole family more playful and more sarcastic and
willing to joke around more.” Couple #4 (Local Partner - Beth)

The above example shows how the local partner’s family members became more involved
with the remote partner. We also found that this worked in the opposite direction as well – the
remote partner’s family members could also become more involved with the local partner. In
Couple #1, the remote partner shared the telepresence robot with her mother so that her mother
could get a better sense of the local partner’s life in Canada.
“So she shared that Beam with her mom, which is my mother-in-law, so they both started watching me
making a dough for baking...because my mother is the first time try this, so she’s very interest[ed]...so I
show her around. How do I live in Canada, what my house looks like, and then I was making dough in
front of her which is really interesting. So I was making food and she was kind of saying ‘What are
you doing? What is this? What is that?’ It was pretty fun.” Couple #1 (Local Partner - Ron)

While the telepresence robot was able to support interactions with friends and family, the
current design of the telepresence robot did not encourage remote partners to actively seek out
these interactions and to initiate communication with the local partner’s family and friends.
Only if family and friends happened to be coming by did the remote partners interact with
them. Participants were sometimes hesitant to explore homes containing other people. For
example, the remote partner in Couple #4, whose partner lived with her parents, explained that
he felt it was intrusive to leave his partner’s room when she was not around. This was despite
the fact that the parents did not have any concerns with robot moving throughout their home.
Overall, this brings up possible concerns around access levels for remote partners that connect
into shared homes, and not just a space used by their partner. The scenarios also bring up issues
around asymmetric access to the technologies. There is a chance that only the remote partner is
able to gain access to the local partner’s family and friends network since they are the only ones
to connect into the remote space where family and friends might be. Ron, from Couple #1, was
able to see his partner’s mom, but only because his partner made a special effort to bring her
on-screen and in front of the camera.
4.4 Increased Helpfulness
Fourth, in relationships, sharing tasks is a form of relationship maintenance [32]. It involves
helping one another finish tasks that need to be done as well as each partner taking on specific
tasks such that there is a shared sense of responsibility across household tasks. There are many
tasks that are difficult or impossible for partners to help with over distance, such as picking up
groceries, or feeding the cat, so long distance partners are limited in ways they can help one
another. We found that even with a simple, armless telepresence robot, remote partners were
able to be more helpful to their local partners when using the telepresence robot compared to
video chat and other communication technologies that they already were using. Some partners
found creative ways to use the telepresence robot to provide help. For example, we describe a
scenario from Couple #6’s experiences next.
Ellie is in her bedroom, and Alan is connecting in from Eastern Canada. Ellie’s birds have
been making a racket, continuously screaming, and Ellie is tired of trying to stop them. In her
frustration, Ellie asks Alan for help. To her delight, Alan moves over to the birds in his
telepresence robot and manages to frighten the birds into quieting down. Ellie felt it was very
nice that she could have Alan there helping her even while he was on the other side of the
country. Helping her quiet the birds was something he would do when he was with her in
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person, but he had never been able to help her in that way through video chat or text
messaging.
“My birds were screaming and I was so tired of telling them ‘don’t scream, don’t scream,’ so I was like
‘[Alan] control them,’ and then he comes in the Beam and then he like goes towards the birds to scare
them so they stop screaming. That was nice.” “If he had been here he would have been shouting at
them, it’s like doing the same action through the beam, trying to scare them.” Couple #6 (Local Partner
- Ellie)

For Couple #2, the local partner found his remote partner very helpful in the kitchen. Since
his partner was a vegetarian, she was able to watch his cooking process and provide tips to help
him with vegetarian dishes. The telepresence robot allowed her to move around to observe the
whole process without him having to manage the camera view on a mobile phone while he was
cooking.
While the telepresence robot gave remote partners slightly more capacity to be helpful, the
opportunities to help out were still minimal. The lack of appendages on the telepresence robot
was very limiting, and local partners told us that they would like telepresence robots to have
arms and hands, so that their remote partners could help hold or carry things. The ability to
help at the remote location was also limited to being only one-way help. This meant that while
one partner could offer forms of help in the remote space (albeit still limited forms of help), the
other could not. Again, this reflects the challenges with the asymmetric nature of the
telepresence robot setup.
4.5 Quiet Companionship
Fifth, the physical embodiment and autonomy of the telepresence robot empowered partners to
be near each other without feeling the need to necessarily speak to one another. This dynamic
allowed partners to enjoy moments of quiet companionship. It is evident from past research that
quiet companionship is something that long distance couples value [21]. We found that the
experience of quiet companionship with the telepresence robots was similar to the experience of
using a traditional video chat system for “always-on” connections [21] in that remote partners
would find a place to ‘settle in’ with the telepresence robot and stay there. That is, they would
move the robot to a specific location, and leave it ‘parked’ for a period of time, despite having
the ability to easily move around the remote space. Compared to video chat and leaving a video
stream open, with a telepresence robot, the remote partner chooses where to place themselves
and has the option to reposition themselves if their partner moves around. When using video
chat systems, participants tended to always position their device such that they could see their
partner’s face and be face-to-face with them. With the telepresence robot, we found that the
remote partner sometimes chose other positions, such as standing behind their partner and
looking over their shoulder. For example, as previously described, this type of situation arose
for Couple #1 when Kelly would position the telepresence robot and periodically watch Ron
work.
One of the couples in our study talked about the social challenges that came with video chat
calls where they felt obligated to stay on camera, much like the related literature has reported
[7]. For this reason, they tended to only use Skype for shorter conversations, rather than leaving
the connection open longer term to ‘hangout,’ as the related literature has found for some
couples [21]. They told us that connecting in via a telepresence robot and leaving the video link
open was less awkward and they did not feel like they needed to stay talking with one another
while connected. Being able to move around using the telepresence robot made it natural to
transition from having a conversation to hanging out silently.
“…[W]hen we’re Skyping there’s just that feeling that you’re always entertain- like you’re always
making eye contact with the person on Skype and like it’s very intense conversation. When you’re
Beaming in, like it is different, like it feels more relaxed and like if I’m bored, I mean if you get bored,
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you just walk, Beam around. It’s not like I’m feeling like I’m entertaining you…Like with Skype it was
always if we’re not talking it feels a little awkward, and then you know somebody would be like ‘ok,
well, bye’. But with the Beam, at least with the Beam if there was a silence, it wasn’t weird, like it was
kind of natural.” Couple #3 (Local Partner - Gary)

Although using the telepresence robot supported more natural interactions than with
traditional video chat systems, sometimes partners still chose to use their other video chat
systems because using the telepresence robot was more work for the remote partner who had to
look at their screen to control the robot. For example, even slight movements to the
telepresence robot took cognitive effort and this took away from the feeling of quietly being
with one’s partner.
5 DISCUSSION AND CONCLUSIONS
The goal of our research was to understand how long distance couples would use telepresence
robots in the home, and how the usage may influence their communication, in order to uncover
the design factors that are important for developing telepresence robots for supporting long
distance relationships in the home context. Overall, we found that communication became less
reliant on verbal interactions, and broke free from the one-on-one/face-to-face convention of
standard video chat. We now summarize our results and discuss design opportunities.
5.1 Mundane Life
First, our results revealed the value that participants found in being able to see and be a part of
the mundane happenings within the local partner’s home. This was one of the main ways that
telepresence robots changed participants’ interaction and communication over distance. While
we do not know of telepresence robot research that has similarly drawn out this benefit, the
concept of being a part of the ‘unremarkable’ aspects of domestic life is similar to findings from
ethnographic studies of home environments [35]. In our study, we found that these were
relatively well supported by telepresence robots. However, there were still mobility limitations
(e.g. stairs and floors). These results suggest that there are open design opportunities to explore
ways to better support being a part of and noticing things that may seem to be unremarkable in
one’s daily activities, but are still very important to feeling like one is part of another person’s
life. As suggested by other researchers, this may involve better cameras with a wider field of
view [10,12,13]. Designs could also look at ways to improve mobility in environments that are
small and cluttered, with the ability to safely navigate over common household features, such as
wires on the floor, stairs, and narrow passageways. Designs could also support interactions with
objects in the remote space in order to help out or to make the shared space more comfortable
for oneself (e.g., turn lights on/off), or to lend a ‘helping hand’ to a remote partner.
5.2 Asymmetry
Second, our study revealed how partners accommodated the asymmetry of the telepresence
robot setup (only one partner had a robot). We saw, for example, remote participants being able
to watch others do activities (e.g., cooking). Remote partners were also able to check in on the
home when their partner was not there. Even though our participants did not take issue with
the asymmetry of the experience, there is a strong possibility that issues around asymmetry
could arise over long term usage. It is possible that participants were still focused on the
benefits of the technology, which brought them new and enhanced ways of communicating,
thus they did not begin to think about or dwell on the fact that only one partner was able to
perform some of the remote activities. This raises opportunities and questions around if and
how symmetry can be supported. Reciprocity is important within relationships and without it,
they can suffer [32].
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Naturally, one could consider ways of allowing both partners to use a telepresence robot, one
in each location. Yet introducing a second telepresence robot complicates the experience.
Certainly, telepresence robots could be placed in both environments and users could take turns
as to who remotely connects in. Yet this may create cost issues. Overall, this shows that there
are design opportunities for exploring how two locations could be connected at the same time,
especially in ways that consider if and how users are tethered to devices such as telepresence
robots or not. Other research has explored symmetric connections of long distance partners
through virtual reality-based video conferencing [25]; however, we have yet to see designs
exploring these problems and potential solutions with telepresence robots.
5.3 Always-On Access
Third, we found that partners liked the direct access available to the telepresence robot and
being able to connect in without the local partner having to accept the connection. This form of
access could be likened to living with one’s partner who has a key to the home. While this
provided partners with the cozy feeling of sharing a home together, occasionally, the direct
access caused issues where people’s privacy was sometimes compromised (e.g., a ‘house party’
connecting to a partner in pajamas). Similar issues surrounding privacy and mixed contexts
have emerged in the related literature for other settings [22,24]. The challenge is that homes are
often considered to be private spaces [9], yet this privacy is brought into question with remote
access by a partner at any point in the day. Partners could establish rules around using the
telepresence robot, however, this could possibly constrain the relationship and present social
barriers. Alternatively, technology could be implemented to ensure that the local partner is
given ample warning about incoming connections in order to create peace of mind. For
example, local partners could be given information on whether someone other than the remote
partner is on the other end of an incoming connection, or local video feeds could appear
obscured and slowly reveal themselves, giving the local party an opportunity to stop the
connection from fully engaging. Other possible design solutions may include availability modes
like “do not disturb,” yet this could be too much of a restriction for an intimate couple.
Telepresence robots could also be augmented with additional communication mediums. For
example, a message board might allow partners to leave notes for one another such that they
can explain if they are currently busy or not prior to a person connecting in (e.g., “trying to get
my big project done – meet for dinner at 6PM?”). Placement of such messages within the
telepresence robot system itself would make it so such notes would be highly visible when
people tried to connect.
5.4 Family and Friends
Fourth, we found that using a telepresence robot made it possible for remote partners to
connect with not only their local partner, but also with the local partner’s close network of
family and friends. This is similar to related work that found that some remote workers
reported sensing greater acknowledgment of their presence in meetings when attending
through a telepresence robot compared to video conferencing [36]. While the greater
integration into the local partner’s social network was seen as a positive, there were also
concerns, again, about privacy issues coming from both remote and local partners. Couples
mentioned concerns about the privacy of the family members and roommates living with the
local partner, although no complaints from these parties were reported. This lack of conflict was
likely due to the fact that couples were very sensitive to the possibility of privacy invasion, and
therefore tended to keep telepresence robot usage away from common areas unless the local
partner was also there. Again, these results point to design opportunities. In these situations, it
could be valuable for telepresence robot users to have better awareness of who is at the remote
home through mediums outside of the robot itself. This might, for example, allow them to know
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if people are present in certain rooms before going into them. Similarly, local users could
benefit from knowing if a person is connected into a telepresence robot in different rooms of
the home before entering them. The telepresence robots we used tended to make motor noises
when people were connected to them and so it was sometimes possible to hear if the robot was
approaching. While this might be considered a design flaw, such noises are indicators of
presence and may be beneficial in giving people a sense of whether remote people are ‘present’
in the space before seeing a telepresence robot.
5.5 Quiet Companionship
Fifth, we learned that people found value in the embodied way which the telepresence robot
supported times of quiet companionship. Similar to what previous research has found, the
embodiment of the telepresence robot created a strong sense of presence [17,22]. During times
when the remote partner wanted to fully relax (e.g., as they were going to bed), it was
preferable to not have to look at a screen and control a telepresence robot. This suggests design
opportunities for automating control and movement of a telepresence robot in a remote space to
alleviate the need for direct work by the remote partner. For example, it could be valuable for a
telepresence robot to automatically move between a living room and a bedroom before bed so
that partners could stay together while allowing the remote user to quietly share a moment
with her partner without having to think about driving the robot. This could allow remote
partners to better relax. As proposed by Koceski and Koceska, the telepresence robot’s level of
autonomy could increase from teleoperation (i.e. the user is in complete control) to safeguarded
operation to shared control, and finally to autonomous control (i.e. the user transfers control to
the telepresence robot) [15].
5.6 Limitations
While we feel our study has opened up and explored a valuable area for telepresence robot
research and design, our study does come with its limitations. There is a chance that participant
behaviors were influenced by the novelty factor of a new technology. Additional usage of a
telepresence robot over a longer period of time than we were able to study would be valuable to
validate our findings and extend them. Our couples were also quite similar in nature. They were
all relatively young adults, in a heterosexual relationship, and had established routines that
provided overlapping time periods of availability. Our convenience sampling method may have
also skewed participants to be similar to us as researchers (e.g., more technically inclined),
though we note that some participants were skeptical of the technology and their participation
in the study at the onset. We feel this rendered them with a somewhat critical eye towards the
technology and their experiences in the study. While our participants had a range of time zone
differences, it could be valuable for future studies to explore more couples within the various
groupings of time zone separation (e.g., small time zone differences, large time zone
differences). This would help to understand whether our findings were tied to any particular
idiosyncrasies of our couples, or if our findings were more generally applicable to a range of
couples who might face similar time zone separations. Together, these points suggest further
studies with a more diverse set of couples.
REFERENCES
[1]

[2]
[3]

Almond Pilar N. Aguila. 2011. Living long-distance relationships through computer-mediated communication.
Social Science Diliman 5, 1&2. Retrieved October 6, 2016 from
http://journals.upd.edu.ph/index.php/socialsciencediliman/article/viewArticle/2045
Elizabeth Bales, Kevin A. Li, and William Griwsold. 2011. CoupleVIBE: mobile implicit communication to
improve awareness for (long-distance) couples. 65. https://doi.org/10.1145/1958824.1958835
Richard Bloss. 2011. High school student goes to class robotically. Industrial Robot: An International Journal 38, 5:
465–468. https://doi.org/10.1108/01439911111154027

Proceedings of the ACM on Human-Computer Interaction, Vol. 2, No. CSCW, Article 190, Publication date: November 2018.

Our House: Living in a Long Distance Relationship through a Telepresence Robot
[4]

[5]
[6]
[7]
[8]

[9]

[10]
[11]

[12]

[13]

[14]
[15]
[16]
[17]

[18]

[19]
[20]

[21]
[22]

[23]
[24]

[25]

[26]
[27]

190:17

Marianne Dainton and Brooks Aylor. 2002. Patterns of communication channel use in the maintenance of long‐
distance relationships. Communication Research Reports 19, 2: 118–129.
https://doi.org/10.1080/08824090209384839
Elizabeth Goodman and Marion Misilim. 2003. The Sensing Beds. Ubicomp 2003 Workshop: 3.
Laura K. Guerrero, Sylvie V. Eloy, and Alisa I. Wabnik. 1993. Linking maintenance strategies to relationship
development and disengagement: a reconceptualization. 10: 273–283.
Richard Harper, Sean Rintel, Rod Watson, and Kenton O’Hara. 2017. The ‘interrogative gaze’: Making video
calling and messaging ‘accountable.’ Pragmatics 27, 3: 319–350. https://doi.org/10.1075/prag.27.3.02har
Marc Hassenzahl, Stephanie Heidecker, Kai Eckoldt, Sarah Diefenbach, and Uwe Hillmann. 2012. All You Need is
Love: Current Strategies of Mediating Intimate Relationships through Technology. ACM Transactions on
Computer-Human Interaction 19, 4: 1–19. https://doi.org/10.1145/2395131.2395137
Debby Hindus, Scott D. Mainwaring, Nicole Leduc, Anna Elizabeth Hagström, and Oliver Bayley. 2001.
Casablanca:
designing
social
communication
devices
for
the
home.
325–332.
https://doi.org/10.1145/365024.383749
Steven Johnson, Irene Rae, Bilge Mutlu, and Leila Takayama. 2015. Can You See Me Now?: How Field of View
Affects Collaboration in Robotic Telepresence. 2397–2406. https://doi.org/10.1145/2702123.2702526
Yeong Rae Joi, Beom Taek Jeong, Jin Hwang Kim, Ki Hyuk Park, Taehyun Lee, and Jun Dong Cho. 2015.
WearLove:
Affective
Communication
via
Wearable
Device
with
Gamification.
559–564.
https://doi.org/10.1145/2793107.2810337
Norman P. Jouppi. 2002. First steps towards mutually-immersive mobile telepresence. In Proceedings of the 2002
ACM conference on Computer supported cooperative work, 354–363. Retrieved November 5, 2016 from
http://dl.acm.org/citation.cfm?id=587128
Atsunobu Kimura, Masayuki Ihara, Minoru Kobayashi, Yoshitsugu Manabe, and Kunihiro Chihara. 2007. Visual
feedback: its effect on teleconferencing. In International Conference on Human-Computer Interaction, 591–600.
Retrieved November 26, 2016 from http://link.springer.com/chapter/10.1007/978-3-540-73111-5_67
David Knox, Marty E. Zusman, Vivian Daniels, and Angle Brantley. 2002. Absence Makes the Heart Grow
Fonder?: Long Distance Dating Relationships Among College Students. College Student Journal 36, 3: 364.
Saso Koceski and Natasa Koceska. 2016. Evaluation of an Assistive Telepresence Robot for Elderly Healthcare.
Journal of Medical Systems 40, 5. https://doi.org/10.1007/s10916-016-0481-x
Robert Kowalski, Sebastian Loehmann, and Doris Hausen. 2013. cubble: a multi-device hybrid approach
supporting communication in long-distance relationships. 201. https://doi.org/10.1145/2460625.2460656
Annica Kristoffersson, Silvia Coradeschi, and Amy Loutfi. 2011. Towards evaluation of social robotic telepresence
based on measures of social and spatial presence. In Human Robot Interaction. Retrieved November 5, 2016 from
http://www.diva-portal.org/smash/record.jsf?pid=diva2:542612
Min Kyung Lee and Leila Takayama. 2011. Now, I have a body: Uses and social norms for mobile remote presence
in the workplace. In Proceedings of the SIGCHI Conference on Human Factors in Computing Systems, 33–42.
Retrieved November 26, 2016 from http://dl.acm.org/citation.cfm?id=1978950
Danielle Lottridge, Nicolas Masson, and Wendy Mackay. 2009. Sharing empty moments: design for remote
couples. 2329. https://doi.org/10.1145/1518701.1519058
Katheryn C. Maguire and Terry A. Kinney. 2010. When Distance is Problematic: Communication, Coping, and
Relational Satisfaction in Female College Students’ Long-Distance Dating Relationships. Journal of Applied
Communication Research 38, 1: 27–46. https://doi.org/10.1080/00909880903483573
Carman Neustaedter and Saul Greenberg. 2012. Intimacy in long-distance relationships over video chat. In
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems.
Carman Neustaedter, Gina Venolia, Jason Procyk, and Dan Hawkins. 2016. To Beam or Not to Beam: A Study of
Remote Telepresence Attendance at an Academic Conference. In Proceedings of the 19th ACM Conference on
Computer-Supported Cooperative Work & Social Computing, 417–430. https://doi.org/10.1145/2818048.2819922
Veronica Ahumada Newhart and Judith S. Olson. 2017. My Student is a Robot: How Schools Manage
Telepresence Experiences for Students. 342–347. https://doi.org/10.1145/3025453.3025809
Kenton O’Hara, Alison Black, and Matthew Lipson. 2009. Media Spaces and Mobile Video Telephony. In Media
Space 20 + Years of Mediated Life, Steve Harrison (ed.). Springer London, London, 303–323.
https://doi.org/10.1007/978-1-84882-483-6_19
Rui Pan, Samarth Singhal, Bernhard E. Riecke, Emily Cramer, and Carman Neustaedter. 2017. “MyEyes”: The
Design and Evaluation of First Person View Video Streaming for Long-Distance Couples. 135–146.
https://doi.org/10.1145/3064663.3064671
E. Paulos and J. Canny. 1996. Delivering real reality to the World Wide Web via telerobotics. 1694–1699.
https://doi.org/10.1109/ROBOT.1996.506956
Irene Rae. 2015. How Telepresence Robots Shape Communication. University of Wisconsin-Madison.

Proceedings of the ACM on Human-Computer Interaction, Vol. 2, No. CSCW, Article 190, Publication date: November 2018.

190:18
[28]

[29]

[30]

[31]
[32]
[33]
[34]

[35]
[36]

[37]

L. Yang & C. Neustaedter

Irene Rae, Leila Takayama, and Bilge Mutlu. 2013. The influence of height in robot-mediated communication. In
Proceedings of the 8th ACM/IEEE international conference on Human-robot interaction, 1–8. Retrieved September
18, 2016 from http://dl.acm.org/citation.cfm?id=2447558
Samarth Singhal, Carman Neustaedter, Yee Loong Ooi, Alissa N. Antle, and Brendan Matkin. 2017. Flex-N-Feel:
The Design and Evaluation of Emotive Gloves for Couples to Support Touch Over Distance. 98–110.
https://doi.org/10.1145/2998181.2998247
Breeana Skinner. 2005. Perceptions of college students in long distance relationships. UW-L Journal of
Undergraduate Research VIII. Retrieved December 10, 2016 from http://www.uwlax.edu/urc/juronline/PDF/2005/skinner.pdf
L. Stafford and A. J. Merolla. 2007. Idealization, reunions, and stability in long-distance dating relationships.
Journal of Social and Personal Relationships 24, 1: 37–54. https://doi.org/10.1177/0265407507072578
Laura Stafford. 2005. Maintaining Long-Distance and Cross-Residential Relationships. Lawrence Erlbaum
Associates, Inc.
Laura Stafford and Daniel J. Canary. 1991. Maintenance strategies and romantic relationship type, gender, and
relational characteristics. Journal of Social and Personal Relationships 8: 217–242.
Rob Strong, Bill Gaver, and others. 1996. Feather, scent and shaker: supporting simple intimacy. In Proceedings of
CSCW, 29–30. Retrieved October 9, 2016 from
https://www.gold.ac.uk/media/migrated/media/goldsmiths/departments/researchcentres/interactionresearchstudi
o/pdf/16strong-gaver.feather.cscw96.pdf
Peter Tolmie, James Pycock, Tim Diggins, Allan MacLean, and Alain Karsenty. 2002. Unremarkable computing. In
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (CHI ’02).
Katherine M. Tsui, Munjal Desai, Holly A. Yanco, and Chris Uhlik. 2011. Exploring use cases for telepresence
robots. In 2011 6th ACM/IEEE International Conference on Human-Robot Interaction (HRI), 11–18. Retrieved
October 16, 2016 from http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6281254
Lillian Yang, Carman Neustaedter, and Thecla Schiphorst. 2017. Communicating Through A Telepresence Robot:
A Study of Long Distance Relationships. 3027–3033. https://doi.org/10.1145/3027063.3053240

Received April 2018; revised July 2018; accepted September 2018.

Proceedings of the ACM on Human-Computer Interaction, Vol. 2, No. CSCW, Article 190, Publication date: November 2018.

