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ABSTRACT
Feeling co-present and connected over distance is a challenge, es-
pecially when living on Mars. We speculate about a potential fu-
ture where people living on Mars are separated from their fami-
lies on Earth, and wish to feel connected with them. A key chal-
lenge when designing for communication with Mars is the delay
in transmitting information, which makes traditional communica-
tionmethods like phone conversations or video calls infeasible.We
examine different methods of connecting distance-separated fam-
ilies on Earth and provide insight into how these would need to
be adjusted to account for the delay of communicating with Mars.
Specifically, we look at systems for visual, auditory, and haptic to-
getherness.
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1 INTRODUCTION AND BACKGROUND
Maintaining a sense of togetherness is a challenge for families that
are separated by distance. Speculating about a potential futurewhere
people live on other planets, the challenges that currently exist will
manifest in much more extreme ways, and new issues will arise.
Scientists have been investigating the viability of Mars coloniza-
tion for decades [3, 8, 10, 14]. Mars is deemed to provide the best
environment for potential human habitation outside of earth [8].
With the possibility of life on Mars increasing with advances in
space research, many have been speculating about life on Mars as
an escape from Earth’s climate crisis or eventual overpopulation
[1].

How can humans adapt to life on Mars? Past research has ex-
plored the social [8, 16], political [15], biological [16], and eco-
nomic [2] implications of the colonization of Mars. Here, we inves-
tigate the implications for family communication and togetherness
when one or more members of a family live on Mars. The isolation
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that people experience during space travel has been shown to have
negative psychological consequences [4, 7]. Assuming that people
will live on Mars for longer periods of time, this isolation will be-
come even more difficult to bear, and connecting with loved ones
on Earth will be extremely important.

It is tempting to think of this as being an exaggerated version
of family members being distance-separated on Earth. However,
the extreme distance presents new challenges that we typically do
not face when living apart from family on Earth. Consider, for ex-
ample, having a voice conversation between Earth and Mars. The
one-way delay for the message to arrive is up to 22 minutes at the
maximum distance between Earth andMars [9].This breaks up the
flow of a natural conversation, and creates issues with confusions
around message sequencing, interruptions, wasted time, percep-
tions of indifference about the conversation, and issues with loss
of context among other problems [9]. In addition to this delay, we
can expect to encounter many of the challenges associated with liv-
ing in different time-zones on Earth. Depending on the locations
of the households on Earth and Mars, their start-of-day is unlikely
to be aligned.

With synchronous communication being infeasible due to the
delay and incongruent time-zones, we must examine how asyn-
chronous techniques can be used to re-establish a sense of togeth-
erness between space-separated households. One method of sup-
porting asynchronous communication that we explore is through
slow technology. Slow technology is a design framework that shifts
away from a model of quick fleeting interactions, allowing for in-
teractions to be experienced over months or years [11]. Hallnas et
al. describe the potential of slow technology to support reflection,
rest, and expression, with an emphasize on aesthetics [5].

Prior research studying simulated Mars isolation conditions has
shown that asynchronous communication through virtual environ-
ments [17] can be helpful in creating a sense of closeness [18].
Here, we explore how this connection can be physicalized in dif-
ferent ways, namely through visual, auditory, and haptic commu-
nication methods. We discuss these communication modalities in
the context of projects from our research lab that were designed
for use on Earth, and suggest opportunities to explore for Mars-
communication design.

2 VISUAL TOGETHERNESS
Painting Portals (Figure 1) are pairs of framed digital paintings
that provide live camera streams between two households, with
the goal of creating a sense of shared space [12]. These paintings
are automatically generated from live captured images and sent
between the devices. To mitigate possible privacy concerns and
to add to the decor of the home, these paintings are abstracted as
geometric shapes. They are more detailed when the remote user
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Figure 1: Two Painting Portals incorporated into the decor of a home as framed abstract paintings that slowly change over
time using the camera stream from a remote location

approaches the frame (indicating the intention to interact) and are
more abstract when they are far away. Each frame displays the
painting generated from the image captured by the opposite frame.
Following the principles of slow technology [5], these paintings,
while “live”, are meant to update slowly (every 10-30 seconds), so
that they give the impression of being static paintings in the home.

Assuming network connectivity is in place on Mars, the slow
technology approach taken in this project makes it more suitable
than a traditional video call for communication with a Mars-based
household. The inherent stillness of a painting frees the members
of the household from needing to pay conscious attention to it,
waiting for the next update. The primary benefit of this method of
visual communication for life on Mars is that it can potentially cre-
ate a sense of peripheral shared space between households, which
may not only tackle feelings of isolation for the Mars-dweller, but
may also allow them to feel more connected with planet Earth.

Some considerations would need to be taken into account in or-
der to make this form of visual communication suitable for Mars.
First of all, updates once every 10-30 seconds would become infea-
sible, and would need to be slowed down even more. Second, with
time-zone differences, both households may find themselves look-
ing at dark night-time paintings throughout the day, which is not
ideal.These two challenges could potentially be addressed through
a single solution - a full day of painting updates can be recorded
and stored at 10-30 second intervals, and then replayed at the start
of the day at the opposite location.Thus, the two households would
seemingly start their days together. A potential tradeoff may be
that the sense of togetherness can be negatively impacted when
the paintings are not live.

3 AUDIO TOGETHERNESS
FamilyStories (Figure 2) [6] consists of three probes to allow family
members to connect over distance through pre-recorded asynchro-
nous audio stories. The goal of these designs was to support rich,
meaningful interactions that are often missing from existing forms
of asynchronous communication. The first probe, Spark, supports

audio stories that are automatically deleted after one week, regard-
less of whether they are listened to. With Spark, family members
are only able to stop, pause, and play stories, and messages are
played from oldest to newest without being able to change this or-
der. The second probe, Kinetic, was created to promote a sense of
shared moments while engaging in a physical activity. For exam-
ple, to simulate a shared walk, if a person records a message while
walking, this probe will only play the audio if the other family
member is engaging in a physical activity like walking. To explore
the effect of the context of the day on communication, TimeKnot
only plays messages during the same time period of the day for
family members. That is, messages sent during the morning can
only be played back in the morning.

Audio communication through a traditional phone call is not
well-suited to Earth-to-Mars communication. For example, an is-
sue that arises with the voice delay is that the slow response may
be perceived as disinterest in the conversation [9]. Breaking up
a conversation into purposefully asynchronous events with the
methods used by FamilyStories may be more appropriate for de-
layed communication. Because these messages have been prere-
corded, at the time when they are played there would be no per-
ceived delay. Another challenge with the delays in communica-
tion is that the order of sent and received messages may not be
correctly maintained in transmission. [9]. The enforced oldest-to-
newest replaying system of the Spark probe may ensure that these
confusions are circumvented. A challenge with asynchronous au-
dio communication is that it may result in aweaker sense of togeth-
erness when compared to synchronous communication. Design for
this form of connection should consider other ways of establishing
togetherness. For example, the time-of-day based message playing
of the TimeKnot probe can potentially strengthen the feelings of
connection between Mars and Earth through matching perceived
time-zones.
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Figure 2: Three FamilyStories devices, including Spark, Kinetic, and TimeKnot probes [6].

4 HAPTIC TOGETHERNESS
TheFlex-N-Feel system (Figure 3) [13] includes a pair of gloves.The
goal of this work was to enable couples in long distance relation-
ships to experience togetherness through the sense of touch. Using
Flex-N-Feel, distance-separated couples are able to transmit touch
to one another over distance using a pair of interconnected gloves.
Bending the fingers in one glove causes vibrations to appear in a
second glove worn by a partner far away. A study of this system
showed that couples particularly appreciated video calls while us-
ing Flex-N-Feel, as it provided more context for the vibrations [13].

While connecting through the sense of touchwould be extremely
valuable for a couple separated by space, introducing a communi-
cation delay can result in a loss of context that can make touch
confusing or even potentially unwelcome. In order to design haptic
togetherness technologies for life on Mars, we must consider how
pre-recorded, pre-transmitted touch signals can be used to create
a sense of connection. How can personal sentiment be captured in
pre-recorded haptic signals, especially when they are not synchro-
nous with a video call as they might be on Earth? Perhaps we can

learn from the design of pre-recording systems such as FamilySto-
ries [6]. For example, consider how TimeKnot’s time-of-day mes-
sage playing system could be applied to haptics. Imagine a kitchen
table where the chair emits heat at the times of day when the re-
mote partner or family member was sitting at the table. This could
potentially help to contextualize haptic signals more accurately to
the time when they were recorded.

5 CONCLUSIONS
When designing technologies to connect people living on Mars
with their families on Earth, we can learn from existing systems
designed for distance-separated households on Earth. Many of the
challenges are the same, but we must consider how delays in com-
munication impact the sense of togetherness, and design around
this obstacle. Additionally, we must consider how the time-of-day
differences can create a disconnect in these interactions. Using
slow technology principles, visual and audio togetherness tech-
nologies may be relatively straightforward to adapt for Mars, as

Figure 3: The Flex-N-Feel gloves allow distance-separated couples to transmit touch to one another [13].
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they are well-suited to pre-recording and slow playback. Haptic to-
getherness, on the other hand, is more challenging to adapt; touch
without context can lose its sentimental value or even be unwel-
come. Future space-communication research could investigate how
touch-based interactions can be designed to create a sense of to-
getherness in a slow-updating manner.
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