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Figure 1: Four flowers, representing four emotions. From left to right: (1) anger, (2) calm, (3) happy, and (4) sad.

Abstract
It has become increasingly possible to track and represent our emo-
tions to get better understanding of them. However, whereas our
emotions are ephemeral and fluctuate, common representations of
emotions look true, permanent, and scientific. To explore how we
can represent emotions in a way that is closer to how we feel and
experience them, Emotion Bouquet was created. Emotion Bouquet
consist of four pneumatic flowers that represent the four emotions
of anger, sadness, calmness, and happiness through the shape, color,
and movement of each flower. Pneumatics were used to created
breathing patterns that replicate the our breathing during the re-
spective emotions. For the color mappings, we relied on existing
literature. Emotion Bouquet was deployed during a two-day exhibi-
tion. With this work, we aim to show the potential of soft robotic,
physical data representations for the representation of emotions.

CCS Concepts
• Human-centered computing→ Visualization techniques.
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1 Introduction and Background
Emotions have a significant impact on our choices, relationships,
and general wellbeing. At the same time, it can be difficult to (fully)
understand or even listen to our emotions in our daily lives [6]. To
help us better understand our emotions, there has been an uptake
in technological ‘solutions’, such as mood trackers [3]. These often
represent our emotion data in pre-defined 2D visualisations that
look clean, rational, and neutral [4, 7, 17]. A far cry from how we
experience our emotions [18].

To explore a more embodied and live-like representation of our
emotion data, we created a data physicalization: a physical object
that represents data [12]. Whereas data visualisation tends to aim
at accuracy and efficiency [10], data physicalization has a different
set of strengths and weaknesses [25]. As there are currently no
rules for encoding and representing data in physicalization, each
encounter requires the viewer/user to explore what the data are and
what they mean—thus, fostering reflection [21]. This creates space
beyond rational analysis (which we tend to do with visualisations
[24]), with room for empathy, and affective and visceral responses
[19, 28]. Moreover, by using shape-change, physicalizations can
embody the dynamic nature of data and foster a feeling of wonder
[19].

However, most dynamic physicalizations rely on motorised, rigid
approaches, rather than soft robotics, cf. [5]. Considering that soft
robotics offer affective and hedonic qualities [9, 14, 26] it seems
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fruitful to use them for data physicalization, as physicalizations
also benefit from affective qualities [21, 25, 28].

Because of physicalization’s and soft robotic’s emotive side, this
work explores the physical representation of emotions, offering a
novel way to experience them. Extending the visual connection of
emotion and color, shape and movement were mapped to four emo-
tions (happiness, anger, calmness, and sadness)—creating a tangible
and lively representation [19]. To do this, four inflatable flowers
were created that represent the four emotions. The installation of
the flowers was deployed at a two-day university exhibition.

With this installation, we explore the potential of physicalizing
emotions using soft robotics, and seek interaction and reflection.
Based on this work, we see potential in using soft dynamic phys-
icalizations to represent ‘subjective’ (or difficult to quantify [23])
and ephemeral data.

2 The Design
To go beyond common representations of emotions, and to acknowl-
edge emotions’ expressive and dynamic behaviour, we created a
data physicalization called “Emotion Bouquet” using pneumatics. As
emotions are fluid –they can quickly change from one emotion to
another or multiple emotions can be experienced at the same time–
we believe that static representations of emotions do not properly
represent these fluctuations of our inner lives. Therefore, we specif-
ically focus on a dynamic physicalization that uses movement and
color change to represent fluctuations in the data.

Previous work has found that physicalizations benefit from
metaphors to ground the data, as metaphors provide context and a
narrative arc [23]. Therefore, we chose the metaphors of flowers
and decay. Like a flower, human emotions are ephemeral, they come
and go. Being aware of this, one can find beauty in every emotion,
as suggested by the Japanese philosophy of Wabi-Sabi [16], which
promotes awareness of the transience of everything in life.

For Emotion Bouquet, we focused on representing four emotions:
happiness, calmness, sadness, and anger. These emotions were
chosen for the expressive behavior that could be used to represent
them. For example, if someone is angry, there is a fastness of breath,
their face might turn red, and their heart rate goes up.

To create expressive behaviors for the emotions in our physi-
calization, we used color, shape, and movement to represent these
emotions. Beneath, we explain the mappings and the reason for
selecting them, as well as our technical set-up.

2.1 Color and Brightness
Colors are often associated to emotions [15] and commonly used
in mood tracking / representing technologies [3]. Despite color’s
popularity for representing emotions, there is no universal linkage
between the two—colors having different meanings in different cul-
tures [1, 11]. As our demo was developed and exhibited in Germany,
we decided to use color associations commonly used in this part
of the world. Happiness was represented as yellow, anger as red,
calmness as green, and sadness as blue. These mappings follow the
work of Kaya and Epps [15].

The color of each flower was created using WS2812 LED strips
beneath each flower. The brightness of each flower represents the

intensity of the emotion (full brightness is high intensity, low bright-
ness is low intensity).

2.2 Shape
Research has found that there is a visual link between shape and
emotions [20]: objects with round edges are associated with positive
valence, whereas sharp and angled edges relate to negative valence.
Furthermore, smooth surfaces and edges are considered low arousal,
and edges and surfaces with visual variations (e.g., extrusions) as
high arousal. These links between shape and emotions informed our
designs for the flower petals. Happiness and calmness are presented
by big, round shapes, to express their positive valence and low
arousal. On the other hand, sadness and anger are represented by
smaller and edgier petals, showing their negative valence and high
arousal.

For consistency in visual density, each flower is composed of six
petals, three inner and three outer ones. The petals are made out
of translucent TPU, allowing light to pass through easily. Flowers
were hand-crafted using the wire-shaping approach described by
Gholke et al. [8], where a pattern is constructed out of metal wire.
For each emotion / flower, a unique pattern was constructed. The
pattern is then placed on top of the TPU under a heat press, welding
the material into an inflatable balloon. We refer to Gholke et al. for
a detailed description of the welding procedure [8].

2.3 Movement
Besides color and shape, the behavior of each flower contributes
to the representation of the emotion. From dance and other art
forms, it is known that movements can represent emotions [22].
The expressivity of movements has been researched and used in
HCI, for example, for soft robotics [13].

One of the strongest movement qualities of pneumatics are move-
ments that remind us of breathing patterns—based on the amount
of air that is in the inflatable, the inflatable either in- or deflates,
replicating movements made by the inflation of lungs. As there
is a link between breathing and emotion as well [2] –with emo-
tions such as anger making us breathe faster, whereas calmness is
characterized by slow breathing– each emotion was mapped to a
breathing pattern to map their level of arousal.

Anger is represented through quick, intense breathing, created
by a fast and strong inflation of the petals. Sadness is represented
through slow breathing, where the petals are slowly inflated, below
the full capacity of the inflatable petals. Thus, never showing the
‘full potential’ of the flower—the flower is never in bloom, always
looking a bit empty and sad. For happiness, a quick breathing
pattern, where the petals are fully inflated was made to show a
pattern of excitement. Lastly, calmness is represented bymoderately
inflating the petals (they are not fully inflated, but also do not
look empty, as with sadness) and slow breathing by slowly in- and
deflating the petals.

2.4 Technical Setup
The overall design consists of two parts: the flowers on top of the
box (Figure 2, left) and the mechanics underneath that control the
inflatable flowers (Figure 2, right).
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Figure 2: Left: The physicalization of the four emotions. Right: A drawing of the control mechanism of the physicalization.

For the mechanics, we relied on the same control mechanism as
Waldschütz et al. [27], called “pneuCNTRL”. The individual petals
(twenty-four in total) are connected by flexible tubes to an elec-
tromechanical valve, which in turn is connected to an air com-
pressor machine. “pneuCNTRL” is Arduino controlled, allowing
us to use it for controlling the levels of in- and deflation needed
to create the desired movement patterns for the emotion flowers.
Specifically, we used “pneuCNTRL” to create the following basic
breathing algorithm for the emotions: (1) time for letting air in,
(2) a short delay at the peak (which reflects the short break at the
end of each breath), (3) time to fade and release air, (4) short break.
This basic pattern is based on natural breath and was fine-tuned
for each emotion, by determining the peak value (the maximum
inflated value) of each emotion, and timing the breaks and speed of
in-/deflation.

The LED strips for the color and brightness of each flower were
also controlled by Arduino. Although the overall brightness repre-
sented the intensity of the emotion, for consistency and showing
the futile nature of emotions, the brightness followed the same
breathing algorithm to fade in and out.

3 Case Study/Demo
Emotion Bouquet was exhibited during a fair of the [redacted] uni-
versity’s projects. For exhibition purposes, an imaginative emotion
data set was developed, that covered the four emotions to show the
full possibilities of Emotion Bouquet.

During the fair, we asked for people’s feedback and reactions
to the artefact. Eight people interacted with the physicalization.
Their overall response was positive. We found that the installation
caught the attention of these visitors as they entered the exhibition
space, especially when it was darker during the evening, as the
light was more illuminating. From the conversations that took place
about the artefact, we noted excitement and interest about it, and
some reported feelings of immersion. However, explanations were
needed to fully understand it. The physicalization can be made
more self-explanatory, if the data input stems from the viewer/user,
so that the physicalization’s behavior is feedback to their data.

4 Conclusion
To better embody how we experience emotions and how these can
be represented, we created Emotion Bouquet: a pneumatic, dynamic
data physicalization. Emotion Bouquet consists of four inflatable

flowers, whose shape, color, and breathing patterns represent the
four emotions of happiness, sadness, calmness, and anger. Emotion
Bouquet was presented at an exhibition, where we sought visitor’s
feedback. Initial responses revealed that Emotion Bouquet can elicit
hedonic responses. This work aims to highlight the potential of soft
robotics in emotion physicalization. To this end, the installation
should be extended to allow for user input and thus explore different
use cases such as group sentiment or chronological representation
of one’s own emotions.
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