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ABSTRACT
In this paper, we present the methods, challenges, and lessons from
conducting a moderated, remote, at-home study of an Augmented
Reality (AR) application that overlays omic information in users’
kitchens. Due to the COVID-19 pandemic, our team adapted to
remote studies, which have presented unique experiences and dis-
cussions. We explore ways that could lower barriers for researchers
to conduct remote Mixed Reality (MR) studies and assume greater
control over a remote study. We argue that remote studies con-
ducted in study participants’ personal spaces can lead to more
insightful and nuanced results, but participants’ privacy and issues
related to equity should be considered and protected.

CCS CONCEPTS
• Human-centered computing → User studies; Mixed / aug-
mented reality.
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1 INTRODUCTION
Recent years are seeing a sharp increase in the availability of per-
sonal and environmental omic data (e.g. data about genomes or
microbiome [13]) to non-experts. While rapid and real-time DNA
testing platforms are not yet accessible for residential settings, we
presume (based on trends in the DNA sequencing market [3]) that
such platforms will be increasingly available and affordable in the
next five years. In the past year, the COVID-19 pandemic has had
an accelerating effect on the propagation of virtually guided, re-
liable, affordable at-home testing for health purposes where the
results are delivered in minutes [5, 8, 12, 14, 16]. Currently, real
time DNA testing can reveal the presence of allergens such as
mold [6, 7, 15, 17], discover incorrect sushi labeling[9], identify
microbes that can cause food-borne illnesses [10], and reveal the
microbial composition of cooking areas [2, 4]. In our study, we ex-
amine a near-future scenario, where omic data are ubiquitous and
are made visible within everyday living environments. We envision
that users would be able to collect data samples from certain areas
in the kitchen through scanning or swabbing, and then their re-
sults would be available within minutes or hours delivered to their
mobile device. Home testing kits already exist today with results

delivered online to users within a couple of weeks [1]. To test this
near-future scenario, we developed a technology probe [11] AR
app that superimposes omic data across users’ living environment,
empowering users to engage with their data. We chose to place
the study in a kitchen environment where such data is highly rel-
evant to precaution measures and health awareness. Our study’s
simulated data was based on the results of a direct-to-consumer
DNA testing kit [1] that a researcher had used to swab surfaces in
their personal kitchen. This study was originally intended to be
conducted and evaluated in the lab environment within a shared
kitchenette that researchers had set up; however, due to the COVID-
19 pandemic, we had to adapt our study procedure and AR app to
be relevant to a remote and online context. In this paper, we share
our experiences and challenges of evaluating this AR app through
user studies in a remote and out-of-lab environment.

2 APP PROTOTYPE DESIGN
To create our technology probe for the remote study, we designed
and implemented a prototype AR mobile web app that would over-
lay omic information in the real-world environment. Because we
had to adapt our study for a remote context, we implemented an app
that required no additional download, accessed by any smartphone
device, and did not require a researcher to set up the study environ-
ment beforehand. We built a web app using A-FRAME and AR.js
so that our app can be delivered on any user’s smartphone web
browser. Although current AR tools cannot yet recognize objects
(e.g. coffee machine, cutting board), we speculate that in the near
future a scenario where users’ AR apps would have the ability to
automatically link data to their objects is likely. To tackle this issue,
we used A-FRAME’s ability to detect pre-determined images of sur-
faces and objects (used as markers) and then display corresponding
AR information (Figure 1). When using the application, study par-
ticipants move around the kitchen to scan the markers using their
device to explore the data (Figure 3). AR information for the data
samples would appear when the app detects a marker (Figure 1).
Participants can tap on those data samples to learn more through
the information page; different types of omic data (detection of
traces, microbial information, DNA identification) are displayed,
and data over time is shown to display changes in data samples as
a result of simulated health behaviors (Figure 2).
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