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Abstract
Affective health and well-being is a growing area of re-
search within HCI. My research explores interactions with
physiological signals capturing human affect. In particular,
I develop alternative representations of affective data lever-
aging material properties of smart materials and actuators
to create awareness and regulation of affect in daily lives.
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Introduction
Emotions are vital part of our everyday lives. They have
strong influence on the decisions we make and the way we
interact with our surroundings but are sometimes difficult
to understand and control. This is reflected in the preva-
lence of affective disorders e.g. depression, estimated to
be the highest-ranking cause of disease in the Western
world [16]. How connected are we with our own emotions?
Can being aware of our emotional state help us better un-
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derstand ourselves or make better decisions? Despite the
adaptive value of emotions for signalling events of signifi-
cance, emotional awareness and regulation, i.e. knowing
our emotions, and how we can control them, are complex
skills that many people find difficult to acquire. But how can
emotional states be best communicated to ensure that they
are well understood and reflected on?

To answer these questions, increasing HCI work has fo-
cused on technologies for affective feedback in both clinical
and non-clinical settings. Such work aims to invite reflec-
tion on bodily data [19, 10, 25, 21, 4, 13, 8], regulate on-
going emotions [31, 1, 11, 12, 14] or cultivate mindfulness
[22, 27, 18, 34, 33, 20, 23] and relaxation [5, 9, 15, 32] by
providing interactive feedback mirroring physiological sig-
nals. When representing affect, previous research used
time-series graphs [6] and abstract visualizations [21, 28, 4,
25] through a variety of biosensors on mobile and desktop
based interfaces. Unlike the predominant focus on screen-
based displays, an emerging body of research has started
to move away from traditional displays and explored feed-
back on affective data through different materials such as
paper, clothing, shape-changing surfaces, ambient feed-
back and haptic actuators [1, 14, 7, 35, 24, 36]. The goal of
such work is to provide real-time, subtle feedback that can
be used in everyday life settings.

I draw upon the importance of materiality of different forms
of digital data [3] by engaging in an exploration of such ma-
terials in supporting feedback on biosensory data and shap-
ing people’s interpretations. I employed a research through
design material exploration [26] consisting of a playful and
tinkering approach [17] to discover novel material proper-
ties of different materials and actuators. Due to its suitability
to support imaginative exploration of novel designs, and
potential emphasis on the body, research through design

has been employed in both e-textiles [2] and wearable ar-
tifacts [28]. My research advances the exploration of em-
bodied metaphors by exploring both different materials and
actuators for creating affective interfaces in both lab and
everyday life settings. My aim is to create low-cost, simple
prototypes to support engagement with, and understanding
of real-time changes bodily signals. For this, I am explor-
ing both the biosensors for capturing physiological param-
eters i.e. movement, breathing, arousal and valence, as
well as different materials and actuators for metaphorical
representations of biosensory data. I anticipate that sym-
bolic self-representations based on biosensory data will not
only allow people to see their bodily reactions in real-time
but facilitate an embodied awareness that may motivate a
better sense of self, reflection and regulation on personal
affective data. Below I present some of my work on using
thermochormic and haptic materials for representing skin
conductance data.

Wearable Smart Materials and Actuators for Af-
fective Chronometry in Daily Life
By exploring thermochromic materials and actuators, I de-
veloped six wrist-worn prototypes that communicate phys-
iological arousal through slow and fast changing colors, vi-
brations, gentle squeeze and heat on the wrist [30]. We en-
gaged with 12 people who wore the prototypes for 2 days.
Our findings show that prototypes helped participants in
paying attention to the self, identify emotional responses,
identify the source and control emotional responses. More-
over, all representations supported awareness of how par-
ticipants’ emotional responses unfold in time, however in
different ways.



A Toolkit for Prototyping Visual Representations
of Physiological Arousal
Considering strong benefits from involving users in design
of technologies, we developed a toolkit containing digi-
tal and physical materials for fabricating interactive ther-
mochromic displays [29]. The toolkit was evaluated through
workshops with 20 participants with limited experience of
prototyping with biosensors and thermochromic materials,
who created personalized representations of physiological
arousal through hybrid crafting. Our findings highlight par-
ticipants playfully explored the material qualities while per-
sonalizing the interfaces which helped in understanding of
inner workings of the technology. We found key motivations
for designing the interfaces and representation of arousal
are awareness and regulation of negative arousal.

Emotion Regulation using Haptics
Currently, I am exploring haptic actuators for example, vi-
bration, heat and cool patterns, shape changing and smart
materials in addition to visual feedback. Haptic feedback
patterns has ability to subtly influence users shifting their
attention to the self. I am interested in using heart rate vari-
ability features to determine regulation of autonomic bal-
ance and haptic biosensory feedback coupled with visual
information for regulation of affect in daily life.
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