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ABSTRACT
The global pandemic and the uncertainty if andwhen life will return
to normality have motivated a series of studies on human mental
health. This research has elicited evidence for increasing numbers
of anxiety, depression, and overall impaired mental well-being. But,
the global COVID-19 pandemic has also created new opportunities
for research into quantifying human emotions: remotely, contact-
less, in everyday life. The ubiquitous computing community has
long been at the forefront of developing, testing, and building user-
facing systems that aim at quantifying human emotion. However,
rather than aiming at more accurate sensing algorithms, it is time
to critically evaluate whether it is actually possible and in what
ways it could be beneficial for technologies to be able to detect user
emotions. In this workshop, we bring together experts from the
fields of Ubiquitous Computing, Human-Computer Interaction, and
Psychology to - long-overdue - merge their expertise and ask the
fundamental questions: how do we make sense of emotion-sensing,
can and should we quantify human emotions?

CCS CONCEPTS
• Human-centered computing → Human computer interac-
tion (HCI);Ubiquitous andmobile computing; •Applied com-
puting → Psychology.
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1 INTRODUCTION
The uncertainty during the COVID-19 pandemic and the conse-
quently extensive restrictions to our regular lifestyles have caused a
global mental health crisis [6, 26]. Despite the obvious causes, such
as the fear of the disease, social distancing measures, potential fatal
consequences, financial hardship, and limitations to free movement,
interruptions to existing mental health services have been reported
in 93% of countries [25]. The resulting higher demand in mental
health support is projected to double the global emotion detection
and recognition market in size by 20261.

Recent developments inMachine Learning, Artificial Intelligence,
and smart technologies have enabled new approaches to quanti-
fying, assessing, and regulating human emotions. However, while
some researchers call for making better use of available (ubiqui-
tous) technologies to research human emotions [7, 11], others have
raised concerns regarding the potential of emotion detection tech-
nologies [3, 8, 15].

1https://www.marketsandmarkets.com/Market-Reports/emotion-detection-
recognition-market-23376176.html, last accessed March 28, 2021.
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This workshop aims at bringing together experts from the fields
of ubiquitous computing (ubicomp), who focus on novel sensing
methods and technologies, and experts in psychological research
on emotion, emotion detection, and emotion regulation. We will
provide a forum to explore new avenues for utilizing existing tech-
nologies in emotion research as well as to discuss issues around the
implications and intent of quantifying human emotion.

2 BACKGROUND
A substantial body of ubicomp research explores the detection of
emotion and mood using pervasive, mobile, and wearable sens-
ing solutions. Despite some promising results, many studies high-
light the challenges of reliably inferring emotion from autonomous
physiological and neural measures such as Electrocardiography
(ECG) [9], Electrodermal activity (EDA) (or Galvanic Skin Response
(GSR)) [1, 10], Heart-rate variability (HRV) [16], and Electroen-
cephalography (EEG) [12, 17]. Similarly, automated detection of
facial expressions - though of increasing commercial interest as an
approach to infer emotion - is found to be problematic when using
naturalistic images [27].

Many emotion detection techniques rely on capturing sensor
data relating to four of the five components of emotion commonly
identified by psychologists: physiology, expression, behaviour or
neural activity. Emotional experience, often referred to as the fifth
component [8, 15], may be captured through self-report techniques
such as Ecological Momentary Assessment [5]. Delplanque and
Sander [8] argue that while an expressive signal, such as a smile,
or an autonomous physiological measure, such as heart-rate vari-
ation, may correlate with specific emotions, it is risky to attempt
to infer emotions from measurements of single components. For
example, smiling may be correlated with happiness and heart-rate
change may be correlated with fear, but these associations between
emotions and such measures are “many-to-one” relationships [8].
That is to say, such signals should not be taken as “markers” of spe-
cific emotions as there are numerous emotions and non-emotional
psychological phenomena that impact any such measures. Further-
more, a facial expression such as a smile or scowl may communicate
something other than emotions [3]. Taking measures of multiple
components of emotion may provide a more reliable foundation for
inferring emotion [8], as is attempted by several recent ubicomp
solutions [4, 13, 14]. In such work it is important to keep sight of the
subjective, experiential component of emotion. Indeed, Lieberman
argues that the felt emotional experience is emotion, rather than be-
ing a component of emotion. For, while physiological, behavioural
or expressive signals may be detected in the absence of emotion,
it is the subjective experience that allows us to definitively say
whether an emotion is present or not [15].

The way that human emotion is conceptualised must be exam-
ined rigorously as part of efforts to sense and quantify emotion [21].
The theory of constructed emotion [2] proposes that emotional cat-
egories are continuously generated by the human brain, rather
than existing as universal categories. This presents a challenge
to the notion that emotion is something that can be detected and
measured.

2.1 Objectives and Impact
Emotion-sensing has long been in the focus of Human-Computer
Interaction (HCI) and ubicomp research - even giving rise to a
new research field: Affective Computing [18]. Recent changes in
consumer behavior and technological progress have created new
opportunities for research and for the application of emotion de-
tection technology in everyday life, e.g., emotion detection from
smartphone usage behavior [19, 20, 24]. But, critical voices ques-
tioning the actual ability to detection emotion have become more
prominent.

The workshop panel consists of experts in ubicomp (Vassilis
Kostakos, Jorge Goncalves, Benjamin Tag), HCI (Anna Cox, Greg
Wadley, Wally Smith, Petr Slovak, Sarah Webber), Psychology (Tom
Hollenstein, Peter Koval), and the Arts (Vanessa Bartlett). Together
with the participants, we aim at developing a new research agenda
that is informed by the long history and deep insights into human
emotion provided by Psychology, and that takes advantage of the
latest developments and findings in HCI.

3 ORGANIZERS
Benjamin Tag is a Postdoctoral Research Fellow at the School
of Computing and Information Systems at the University of Mel-
bourne. His research focuses on the conceptualisation of digital
emotion regulation, and the investigation of human cognition using
biometric sensors and psychological test methods. Benjamin has
been a main organizer of the workshop series on Eyewear Comput-
ing [22, 23].

Sarah Webber is a Postdoctoral Research Fellow at the School
of Computing and Information Systems at the University of Mel-
bourne. Her research interests include the design of digital tech-
nologies for social connectedness and wellbeing.

Greg Wadley is a Senior Lecturer at the School of Computing
and Information Systems at the University of Melbourne. He works
in Human-Computer Interaction, specializing in health, wellbe-
ing, and emotion. He has worked with psychologists and health
researchers to design and evaluate digital interventions for a range
of people and conditions. He co-organised a series of CHI symposia
on computing and mental health.

Vanessa Bartlett is a McKenzie Postdoctoral Research Fellow
in the School of Culture and Communication at the University of
Melbourne. She is interested in ways that artists and curators re-
imagine technological and networked lives, particularly in relation
to wellbeing, agency, and ethics. Her work explores how arts-led
research can support understanding of emotion and affect in a
digital age.

Jorge Goncalves is a Senior Lecturer at the School of Comput-
ing and Information Systems in the University of Melbourne. His
research interests include Ubiquitous Computing, Social Comput-
ing, Affective Computing, and mobile sensing. He has co-organised
several sensing-related workshops at CHI and UbiComp, and was
workshop co-chair for CHI’20 and CHI’21.

Peter Koval is a Senior Lecturer in the Melbourne School of
Psychological Sciences at the University of Melbourne. His research
focuses on the dynamics of subjective emotional experience and
the deliberate regulation of emotion in daily life.
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Petr Slovak is a UKRI Future Leaders Fellow and a Lecturer at
King’s College London, based at the Informatics and ChildAdoles-
cent Psychiatry department. His research focuses on envisioning,
designing, and evaluating new technology-enabled mental health
interventions for children and families, with specific focus on emo-
tion regulation.

Wally Smith is an Associate Professor in the School of Com-
puting and Information Systems at the University of Melbourne.
His research focus is Human-Centred Computing, with current
projects on emotion regulation, deceptive tendencies of AI, and
digital engagement in cultural institutions.

TomHollenstein is a Professor of Psychology at Queen’s Univer-
sity in Kingston, Ontario in Canada and Chair of the Developmental
Program. His research focuses on the development and dynamics of
emotion regulation across adolescence and into early adulthood. He
is currently bringing his observational, psychophysiological, and
interpersonal expertise to bear on the socioemotional development
of youth in digital contexts.

AnnaCox is a Professor in the UCL Interaction Centre at Univer-
sity College London. Her research focuses on the relationships be-
tween the design of information and communications technologies
(ICTs) and behavioural outcomes, and leverages these relationships
in the design of novel interfaces and systems to support people in
managing their work and wellbeing.

Vassilis Kostakos is a Professor of Computer Science at the
University of Melbourne in Australia and Head of the Human-
Computer Interaction Group. His research interests focus on Ubiqui-
tous Computing, Human-Computer Interaction, Social Computing,
and Internet of Things.

4 PRE-WORKSHOP
This workshop is the first of a planned series aiming at developing
an interdisciplinary research community within the ubiquitous
computing domain. We specifically invite research contributions
from Psychology and Cognitive Science.

In preparation of the workshop, we will distribute a Call for
Participation and the submission of position papers in UbiComp,
Psychology, and Cognitive Science mailing lists through the or-
ganizers’ networks. We will create a small program committee
consisting of the workshop organizers who will peer-review and
curate all submissions. This will ensure a targeted but divers work-
shop program. We will further create a website for the workshop,
on which we will announce the workshop program and Call for
Participation, introduce the committee members, keynote speakers,
and will collate all accepted workshop submissions.

5 THEMES
We are proposing the following themes to authors and contributors:

• Quantifying emotions: What does it mean to quantify
emotion? Is it possible to detect emotions in data? Which
sensing modalities are the most suitable for accurately de-
tecting emotions? What are issues of interpreting emotion-
sensing data?

• Approaches to detecting emotions: How can we collect
meaningful data? What novel approaches are out there?

• The quest for an accurate ground-truth: A major issue
of all research on emotions is the subjectivity of emotional
states. How can we ensure that ground-truth is reliable, com-
parable, and generalizable?

• Tools and datasets: How reliable are available emotion
detection systems, tools, and algorithms?What renders these
feasible or non-feasible? Where are gaps for improvement?

• Application cases: What are concrete cases of systems that
effectively detect emotions?What applications, technologies,
and systems support the mental health of their users? Where
are gaps and chances in those systems?

• Risks of emotion detection: Should our aim be merely to
achieve more accurate emotion detection? What are ethical
and privacy concerns?

• The emergingfield ofDigital EmotionRegulation:What
do we do, once we have quantified emotions? How can we
use technology to influence emotional trajectories, and cre-
ate intervention systems that support emotional wellbeing?

6 WORKSHOP STRUCTURE
We propose a 4-hour virtual workshop. We will use a combination
of ZOOM and Miro to keep our participants engaged and record
the workshop findings. In the first quarter the organizers will in-
troduce the workshop theme, and two keynote speakers will give
talks. Presentation sessions will be distributed across the second,
third, and fourth quarter of the workshop. We will initiate group
discussions on fundamental challenges and prepare a group activity
to keep participants engaged and foster collaboration. We will also
leave room for demo presentations.

6.1 Participants
We plan for 15-20 participants - excluding organizers - to partici-
pate in the workshop. The paper presentations will be curated and
organized in themes by the organizers. We will put special focus on
including contributions from different research fields in one session
to stimulate fruitful discussions.

6.2 Keynotes
Wewill kick off the workshop with two prominent researchers from
the fields of Psychology (Maya Tamir) and HCI (Rafael A. Calvo).

6.3 Presentations and Demonstrations
The organization committee will call for participation through es-
tablished mailing lists, and in the networks of the organizers. All
submissions will be peer-reviewed and included in the ACM Digital
Library and supplemental proceedings of the conference. Work-
shop organizers must clearly describe in their proposal whether
they plan to have workshop contributions published in this way.
Organizers. We will curate and invite accepted submissions for oral
presentations. We will put special attention on sufficient discus-
sion times and ensure that there is a time window available for
participants to demo technologies and prototypes.
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6.4 Action Groups
We will create action groups, consisting of 5-6 members each, that
will have to develop short 1-year, 3-year, 5-year, and 10-year re-
search plans on one of the seven research themes of the workshop.
All groups will present their plans, and the solutions and proposals
will be collected in a shared visual management tool, e.g., Miro.

6.5 Group Discussion
Following the action groups, we will actively engage with the au-
dience to discuss the findings. In conclusion, we will summarize
the key points and develop a research agenda, which is later to be
shared with all workshop participants in a call for cross-disciplinary
collaboration.

7 POST WORKSHOP PLANS
Based on the activities, Miro-board notes, findings, and discussions,
the organizers will synthesize the findings of the action groups
and discussions and will disseminate the outcomes to the broader
community through theworkshopwebsite. The organizers will sum-
marize the contributions and outcomes of the workshop and will
develop a research agenda on “Making Sense of Emotion-Sensing:
How to Quantify Human Emotions.” This research agenda will
be distributed to all participants in a targeted call for collabora-
tion and submitted to the ACM Interactions magazine for wider
dissemination.
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