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Figure 5: Mean and standard error of the distance at which
participants stopped moving before and after the experi-
menter turned around in Scenario 4. The difference in po-
sition was statistically significant (p<0.001).

(2) masks made in the likeness of the participants
(3) masks made in the likeness of a male and female individual

who did not participate in the experiments.
Masks in the likeness of real people were generated using the Avatar
Maker asset [21]. The masks being presented to the participants
were changed by the experimenter over the course of the study.

The users were also presented with a variety of tasks to conduct:
(1) Passing a physical pen among themselves
(2) Walking past one another as they might on a street
(3) Exchanging masks (by exchanging AR markers)

However, participants were primarily allowed to interact with one
another freely during the course of this part of the study.

A follow-up interview lasting about one hour was held with
each group approximately one week following the user study. This
follow-up interview was conducted to query the participants about
their behavior during the study, as well as to obtain feedback re-
garding the system and the future vision that the system was rep-
resenting. The interview followed a semi-structured format, with
common questionsdetermined after reviewing footage recorded
during the user study in the one-week period between conduct-
ing the study and the interview. These questions were designed to
query participants regarding commonly observed behaviors. Addi-
tional questions directed at understanding unique behaviors were
added as needed.

The questions were posed to the participants while viewing a
third person recording of the events of the study. A �rst-person
view of what a participant was seeing at the time was occasionally
supplied to supplement the third-person view. Each interview was
transcribed for ease of analysis and reviewed for key phrases and
recurring themes.

4.2.2 Results. Herein, we highlight notable behaviors we observed
and the participants’ reasoning behind them, as investigated through
the follow-up interviews. We present notable behaviors grouped
according to common themes. We conclude this section by present-
ing participant feedback regarding the prototype system and the
future we envision. Note that participants are herein are referred to
as P1-9, with P1-3, P4-6, and P7-9 participating in sessions together.

Factors Influencing Perceived Interpersonal Distance
As suggested by the results of the �rst part of the study, we

observed that the system successfully allowed participants to natu-
rally maintain distance between them. At almost all times during
the investigation, users with the AR mask on maintained at least

1 m of distance between them when facing each other. Responses
obtained in the follow-up interviews indicated that users felt the
need to stop approaching each other much earlier than they would
normally, and that this need was one that required conscious e�ort
to suppress.

P5:“Even though I knew it was virtual, I needed some determi-
nation not to back up.”

The need to stop approaching was attributed to several sources,
including fear of collision and fear of the mask itself for the initial
masks:

P1: “When I first saw it, I was focused on not bumping into the
mask.”

This fear of collision was mentioned frequently both during the
study and interview and seemed to be one of the primary factors
for maintaining distance. For the human-like masks, however, par-
ticipants also mentioned that they felt that they preferred not to
approach the masks as they felt that it may be rude to do so as it
was more personal to someone:

P8: “I felt like I couldn’t be rude to the face or comment on it
lightheartedly.”

While not observed in this user study, one participant suggested
that the relationship the observer has with the wearer and the
person the mask represents may be a factor in determining stopping
distance:

P2: “(The stopping distance) might vary significantly depending
on the wearer’s avatar. I think that the relationship between the
observer and the avatar would be a big factor in addition to the
relationship between the observer and the wearer.”

However, the need to maintain distance was not present all
throughout the user study. For example, when participants were
standing side-by-side, participants would occasionally stand as
close as they might without the system. The participants noticed
this during the interview as well:

P1:“When facing the others, I felt that they were close. But look-
ing at this video, I see that P3 and I were not facing each other very
much. That may be why I was distancing from P2, but not so much
from P3.”

When they turn to face each other, they jumped back as in
Scenario 4 of Part 1 as their proximity caused the mask to appear
very large and cover their �eld of view. Some participants used this
behavior to their advantage, using it to scare other participants or
play games. One participant likened the experience to a stare-out
game. This behavior suggested some awareness of one’s own mask.
However, this con�icted with most responses garnered during the
interview.

Impact of Appearance on Interactions
Interview responses suggested that most participants were, for

the most part, not consciously aware of their own mask and its
behavior. Instead, they were primarily preoccupied with observing
how others’ masks were behaving.

P1: “I didn’t think about my own mask, I was only thinking
about the masks of others.”

A desire to be more aware of one’s own mask was noted in almost
all participants, however. There were several instances during the
study where participants commented that they wanted a mirror to
see how they looked.
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