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Abstract

Despite being prominent and ubiquitous, message-based communication is limited in nonverbally conveying emo-
tions. Besides emoticons or stickers, messaging users continue seeking richer options for affective communication.
Recent research explored using chat-balloons’ shape and color to communicate emotional states. However, little work
explored whether and how chat-balloon animations could be designed to convey emotions. We present the design
of AniBalloons, 30 chat-balloon animations conveying Joy, Anger, Sadness, Surprise, Fear, and Calmness. Using
AniBalloons as a research means, we conducted three studies to assess the animations’ affect recognizability and
emotional properties (N = 40), and probe how animated chat-balloons would influence communication experience in
typical scenarios including instant messaging (N = 72) and chatbot service (N = 70). Our exploration contributes
a set of chat-balloon animations to complement nonverbal affective communication for a range of text-message in-
terfaces, and empirical insights into how animated chat-balloons might mediate particular conversation experiences
(e.g., perceived interpersonal closeness, or chatbot personality).
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1. Introduction

Messages are one of the most prominent means of
communication in today’s society. It is estimated that
Short Message Services (SMS) are being used by five
billion people around the world2. Message-based in-
teraction has been evolving and adapting to multiple
mobile and wearable devices, such as mobile phones,
smartwatches, smart glasses, etc. The user population
of mobile and wearable messaging apps had surpassed
three billion3, with the majority from WhatsApp, Face-
book Messenger, and WeChat, which also allow for
cross-device communications. The growing usage of
messages has been further propelled after the COVID
period (Nguyen et al., 2021), revealing its importance in
various use contexts, such as connecting distant friends

∗Corresponding Author
1See a video demonstration via: ClickHere
2https://www.vodafone.com/business/news-and-

insights/blog/gigabit-thinking/the-evolution-of-the-text-message
3https://www.businessofapps.com/data/messaging-app-market

and family (Kluck et al., 2021), facilitating patient-
doctor communication (Campbell et al., 2021), support-
ing telecommuting (Zhang et al., 2024), and enabling
chatbot-supported businesses4.

Despite its ubiquity and prominence, text chats are
by nature, rather limited in nonverbal aspects of com-
munication, especially when it comes to nonverbally
conveying affective information (Aoki et al., 2022; An
et al., 2022). In face-to-face communication, people
could discern rich and nuanced feelings from each other
based on numerous nonverbal social signals, including
facial expressions, vocal features, bodily motions, etc.
(Vinciarelli et al., 2009). Most of these nonverbal as-
pects are sacrificed in message-based communication
(Hancock et al., 2007), resulting in less sense of con-
nectedness and presence (Nguyen et al., 2022), and in-
creased likelihood of miscommunication of emotional
states (Byron, 2008; Aoki et al., 2022). As suggested
by Social Information Processing Theory originally de-

4https://www.uschamber.com/co/good-company/launch-pad/text-
based-commerce-surges-during-pandemic
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veloped by Salancik and Pfe� er (1978) and later revis-
ited by Walther (1992), Computer-Mediated Communi-
cation (CMC) may require more time to foster social
relationships compared to face-to-face communication
due to the limited channels and absence of non-verbal
cues (Walther, 2015); therefore, the inclusion of non-
verbal elements may enhance the richness and expres-
siveness of communication, bene�ting the development
of interpersonal relationships.

Similarly, according to Social Presence Theory
(Short et al., 1976), social presense, or the “sense of
being with another”, is crucial for a� ording warm and
sociable interpersonal interactions. Di� erent commu-
nication media o� er varying levels of social presence,
corresponding to their richness of social cues. For in-
stance, face-to-face communication is considered the
richest medium, followed by video conferencing, phone
calls, and then text-based communication, which is less
rich due to fewer social cues (Yen and Tu, 2008). As
a compensation in practice, message senders commonly
use pictographic elements such as emojis/emoticons, in
parallel with messages, as an added nonverbal chan-
nel to express emotions (Walther and D'Addario, 2001).
While emoticons predominantly represent facial expres-
sions, there remain a lot more design opportunities for
visually communicating emotions by integrating other
forms of social signals (Vinciarelli et al., 2009). For
instance, HCI research has explored depicting a� ects
expressed in vocal features using typefaces (Choi and
Aizawa, 2019) or animated texts (Wang et al., 2004a).
Prior research also suggested the promise of incorporat-
ing vibrations (An et al., 2022) or bio-signals (Liu et al.,
2017).

Beyond augmenting typeface or emoticons, recently,
a few studies started exploringchat balloonsas a novel
medium for visually conveying emotions (Aoki et al.,
2022; Chen et al., 2021a). Namely, Aoki et al. (2022)
presented EmoBalloon which visualizes the emotional
arousal of a message through the “explosion” shape
of its encasing chat balloon generated by an ACGAN
model. Chen et al. (2021a) explored utilizing colors
of chat balloons to indicate a� ects of voice messages
(e.g., excitement, anger, sadness and serenity). These
two studies suggested a great potential for further prob-
ing and designing the a� ordance of chat balloons in af-
fective communication.

However, to date, little has been known about
whether and how chat balloonanimationscould be
designed to convey intended emotions. This under-
addressed opportunity has become the primary moti-
vation of our design-driven research. In other design
areas, animation has been long utilized for conveying

a� ective cues (Lasseter, 1987; de la Torre-Arenas and
Cruz, 2017; Chevalier et al., 2016): for instance, en-
hancing audience's a� ective resonance to data story-
telling designs (Lan et al., 2022). Prior work in multi-
modal emoticons found that simple animations could al-
ready be interpreted by users as dynamic a� ective cues
such as body language, and such dynamic a� ective cues
could add a new level of nuance in messages in ad-
dition to static a� ective cues (An et al., 2022). It is
thereby suggested that exploring the animations of chat
balloons may result in a unique and complementary af-
fective channel for messages, and more design research
is hence needed.

In this research, following a structured a� ective ani-
mation design process (introduced by Lan et al. (2022)),
and a set of design requirements speci�cally formu-
lated for chat balloons, we have designed AniBalloons.
AniBalloons is a set of chat balloon animations that
could communicate six types of emotions: Joy, Anger,
Sadness, Surprise, Fear and Calmness. The �rst �ve
are from the so-called basic emotions that commonly
manifested and universally understood (Ekman, 1992b).
Calmness is for users to express the state of being free
from strong emotions. we analyzed 230 a� ective anima-
tion examples to extract design patterns for each emo-
tion category, and iteratively designed �ve animations
for each category.

We utilized AniBalloons as a means of inquiry to an-
swer the following two research questions:

ˆ RQ1: How could chat balloon animations be de-
signed to convey emotions?

ˆ RQ2: How would people perceive the emotional
properties of the chat balloon animations?

ˆ RQ3: How might animated chat balloons in�uence
user experience in message-based interaction?

A formative, design-driven research (Study 1) was
conducted with design professionals to addressRQ1.
To answerRQ2, Study 2 assessed the a� ect recogniz-
ability of the designed animations, and their perceived
emotional properties according to the valence-arousal
emotion model (N = 40). To answerRQ3, we created
high-�delity design mockups to explore two typical yet
distinct scenarios of message-based interaction: mobile
messaging inStudy 3-a(N = 72), and chatbot interac-
tion in Study 3-b (N = 70). In both studies, we took a
between-group setup to compare the relevant aspects of
participants' experience in a pre-scripted conversation
under two conditions: one with animated chat balloons
implemented for the message interface, and the other
with only static chat balloons.
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Our studies results showed that 80% of the designed
animations were e� ective in communicating the in-
tended emotions, and the animation designs together
covered a variety of valence-arousal parameters, which
suggested the great potential of chat-balloon anima-
tions in serving as a unique a� ective channel for mes-
sages. Moreover, we found that animated chat bal-
loons could enhance perceived emotional communica-
tion quality, nonverbal information conveyance, and the
sense of closeness in the context of mobile messaging.
And they could also increase the chatbot's likeability,
make it funner to interact with, and a� ect its perceived
personality trait. These �ndings indicated that animated
chat balloons could be leveraged to mediate particular
aspects of conversation experience in message-based in-
teraction, which opens up a broad range of opportunities
for future design and research.

Our contribution in this paper is thereby two-fold: (1)
a set of chat balloon animations that could support non-
verbal a� ective communication for a range of message-
based interfaces; (2) empirical insights into how ani-
mated chat balloons would in�uence user experience in
instant messaging and chatbot interaction.

2. Related Work

2.1. A� ective Enhancement for Messages

Due to the inherent limitation of text messages in
nonverbally conveying emotions, HCI systems have im-
plemented di� erent approaches to enhance the a� ective
channels in text message-based communication. Emoti-
cons, or emojis, have been the focus of the majority
of research in this area. Emoticons have a long his-
tory of augmenting messages with a� ective informa-
tion (Fahlman, Retrieved 2021; Brian, 2012). Studies
have also set out to understand the emotional states of
users based on their usage of emoticons in various con-
texts such as education (Zhang et al., 2017), software
development (Chen et al., 2021b), and public discus-
sions (Hagen et al., 2019). Studies have also revealed
user-led creative use of emoticons emerging in real-
world scenarios, such as repurposing emojis (Wiseman
and Gould, 2018; Kelly and Watts, 2015) and replac-
ing text with emojis (Zhou et al., 2017). Alongside HCI
research, the industry has been continuously introduc-
ing new designs of emoticons (Burge, 2020; Facebook,
2021; Telegram, 2021) and new user customization ca-
pabilities (Apple, 2021; Google, 2021).

While emoticons have been the primary means of
enhancing a� ective expression in text-based commu-
nication, other techniques have also been explored by

HCI research. Studies have examined the use of im-
ages such as static or animated memes as a medium
for emotional communication. For example, Kim et
al. (2020) proposed a system that recommends im-
ages to match the context of a message. Jiang et al.
(2017) found that animated GIFs can trigger nuanced
interpretations and enrich the nonverbal communica-
tion experience. DearBoard by Griggio et al. (2021)
supported the co-customization of image stickers across
messaging apps for nonverbal expressions between in-
timate partners. Beyond images, the visual features of
texts, such as typefaces (Choi and Aizawa, 2019), or
text animations, have also been explored (Ohene-Djan
et al., 2007). Emotype (Choi and Aizawa, 2019) pre-
sented emotional typefaces that mean to match a se-
lected emoticon, to enhance the message's emotional-
ity. Animated texts were also explored to convey non-
verbal cues to television viewers with hearing impair-
ment (Ohene-Djan et al., 2007). A recent work by Hau-
tasaari et al. leveraged emotional text captions to en-
hance attendees' communication experience of online
conferencing Hautasaari et al. (2024). Wakey-Wakey
(Xie et al., 2023) proposed an automatic framework that
could transfer existing GIFs' aniamtion schemes to text.
Liu et al. depicted heart rate data to enhance a� ective
communication in social messaging (Liu et al., 2017),
and they also developed Animo (Liu et al., 2019), a
smartwatch-based animated agent that enables users' af-
fective connection. Similarly, Wang et al. (2004b) de-
veloped a generative technique to translate bio-signals
into text animations. Buschek et al. (2018) utilized
physiological data and contextual factors to customize
fonts to augment chats.

In summary, various methods, such as emoticons, im-
ages, and visual elements of text, have been examined to
enhance emotional communication for messages. While
these elements can all be considered as part of the mes-
sage's “content”, less exploration has been done on the
universal “container” of messages, which is the chat bal-
loons, leaving ample opportunities for design and re-
search.

2.2. Chat Balloon Related A� ective Design

Chat balloons or text bubbles are common in text-
based communication interfaces. Before digital media,
speech balloons had played a crucial role in comics and
manga, serving not only as carriers for speech, but also
as emotional indicators (Aoki et al., 2022). Studies by
Yamanishi et al. on manga have shown the connection
between the type of speech balloon used and the linguis-
tic properties of the speech, as well as the relationship
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between the shape of the speech balloon and the emo-
tional arousal level of the message (Yamanishi et al.,
2017).

Built further upon, Aoki et al. (2022) presented the
EmoBalloon system, which used explosion-shaped chat
balloons to communicate arousal level of the message
sender. These explosion shapes were generated by an
Auxiliary Classi�er GAN (ACGAN). The evaluation re-
sults of EmoBalloon suggested that the shape of the chat
balloons could accurately convey emotional arousal in
text messaging. Besides emotional states, speech bal-
loon shapes were also used to indicate other nonverbal
information (Peng et al., 2018; Kurlander et al., 1996).
Chen et al. (2021a) explored using colors of voice mes-
sage bubbles to represent senders' a� ects such as excite-
ment, anger, or serenity:e.g., a red bubble to indicate
an angry message, and an orange bubble to indicate a
happy message.

Besides shape and color, the animation of chat bal-
loons also seems to be a potential a� ective channel
for text-based communication. However, there is lim-
ited research on how to design chat balloon anima-
tions to convey emotions. The only related exploration
was from Shi et al. (2018), which used facial expres-
sions, text box movements, and voice waveforms to
convey di� erent emotional states of a voice assistant
(idle, bored, curious, etc.). However, it is unclear if
the text box animations alone could convey the intended
emotions or if they can be used across various message
contexts. Our work aimed to address this gap by for-
mally assessing the designed 30 a� ective animations in
terms of a� ect recognizability and emotional properties
and exploring their use in two distinct contexts. Overall,
while prior studies show the potential of chat balloons to
complement nonverbal a� ective cues for messages, the
use of chat balloon animations as an a� ective medium
remains under-explored and requires more design and
research.

2.3. A� ective Animation Design for HCI Systems
The use of animation to convey emotional aspects has

a long history in animation theory (Thomas et al., 1995;
Tieryas et al., 2017; Lasseter, 1987). In the �eld of User
Interface design (Chevalier et al., 2016) and Data Visu-
alization (de la Torre-Arenas and Cruz, 2017), anima-
tions are also used as a means of depicting and evok-
ing emotional feelings. The additional temporal dimen-
sion of animations allows for the depiction of more nu-
anced or richer a� ective states that cannot be conveyed
through static media. For example, Sonderegger et al.
presented AniSAM and AniAvatar (Sonderegger et al.,
2016), a set of animated feedback tools for measuring

a� ective states. The study found that animated forms
led to higher accuracy than static forms in measuring
participants' arousal, highlighting the value of anima-
tions as nonverbal representations of emotions. Animo
by Liu et al. (2019) demonstrated how animations of
simple geometries could depict the physiological data
of smartwatch users and enhance their a� ective bond-
ing. Another smartwatch application, Signi�cant Otter
(Liu et al., 2021) used diverse animations of two otters,
in�uenced by shared biosignals, to express intimacy and
a� ect between partners, despite its primary focus being
on biosignal sharing rather than animation design.

HCI research has been continually exploring the de-
sign of animations or kinetic motions for GUI com-
ponents. One of the most renowned works is Kineti-
cons by Harrison et al. (2011). Kineticons proposed a
large set of animation designs, or a “kineticon vocab-
ulary”, that could be applied to a wide range of GUI
elements. Although Kineticons were not initially de-
signed or assessed for a� ective communication, there
are several motion designs that could be associated with
emotional expression (e.g., “jump wave”, “jump reach”,
“heart beat”, or “shake no”). In the study of VibEmoji
(An et al., 2022), a subset of Kineticons was used to cre-
ate an animation library for multi-modal emoticons to
enrich emotional communication in mobile messaging.
Our research, inspired by Kineticons, aims to provide a
collection of chat balloon animations that can support
a� ective expression in a wide range of message-based
interaction scenarios. Similarly, in the �eld of data vi-
sualization, Lan et al. recently presented Kineticharts
(Lan et al., 2022), which designed a collection of ani-
mation e� ects for bar charts, pie charts, and line charts
to enhance the a� ective expressiveness of data stories.
Despite its focus on charts, Kineticharts demonstrates
a structured way of designing a� ective animations that
could potentially be applied to other design areas, such
as chat balloons.

Research and design related to a� ective communica-
tion often rely on two main types of emotion theories:
discrete emotion models and dimensional emotion mod-
els. Dimensional emotion models view emotional states
as a continuous distribution over an emotional space,
whereas discrete emotion models categorize emotions
into distinct, generalized categories. For example, Rus-
sel and Barrett's valence-arousal model (Russell and
Barrett, 1999) describes each emotional state in terms of
its valence (positive or negative) and arousal (arousing
or calm), whereas Ekman's work (1992b; 1992a) identi-
�es basic emotions that are commonly experienced and
universally understood across cultures. While previ-
ous a� ective designs have been assessed based on ei-
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ther discrete (Lan et al., 2022; Chen et al., 2021a; Foo
et al., 2021), or dimensional (Aoki et al., 2022; An et al.,
2022) views of emotion, in this research, we evalu-
ated our designed a� ective animations by assessing both
a� ect category recognizability (discrete) and valence-
arousal properties (dimensional) to have a comprehen-
sive understanding of the a� ective a� ordance of the an-
imated chat balloons.

3. Study 1: Creating AniBalloons through an Itera-
tive Design-driven Research

In this section, adopting a Research-through-Design
(RtD) approach (Zimmerman et al., 2007). we present
our process and outcomes of addressingRQ1, including
the formulation of design requirements, a structured, it-
erative design process, and �nally, the 30 a� ective ani-
mations of AniBalloons (An et al., 2023).

3.1. Design Requirements
While a� ective animation design has been widely

practiced in HCI sub-domains such as GUI (Chevalier
et al., 2016) or Data Visualization (de la Torre-Arenas
and Cruz, 2017; Lan et al., 2022), few studies have ex-
plored its practical implication for chat balloons. We
thereby formulated the following design requirements
to explicate the speci�city of our design target and guide
our design practice:

D1: The designed chat balloon animations could be
applied on various message-based interfaces.This is
to make sure the designed animation schemes could be
easily implemented in practice, for instance, when in-
tegrated into an existing keyboard interface for users to
select and combine with their message on the spot—
as similar to Vibemoji (An et al., 2022) or DearBoard
(Griggio et al., 2021). Hence, to make the animations
compatible with various message interfaces and scenar-
ios, the design should be based on a generic chat balloon
shape (e.g., rounded rectangles), be compatible with dif-
ferent base colors, and be tested on di� erent types of
interfaces (e.g., mobile messaging and chatbot interac-
tion).

D2: The chat balloon animations are able to be used
together with emojis in a complementary way.Emojis
and emoticons have been commonly added to messages
to convey emotional cues through facial expressions.
Our design aims to expand the emotional bandwidth
for messages without replacing existing cues. There-
fore, it is important that the created chat balloon anima-
tions and emojis can work together, completing instead
of competing with each other. To achieve this, our de-
sign focuses on the motion patterns of chat balloons and

the dynamic e� ects of their abstract decoration, while
avoiding any concrete facial features on the balloons, to
ensure that the animations will enhance rather than sim-
ply repeat the emotional cues provided by emojis when
used together.

D3: The designed chat balloon animations should
not demand prolonged engagement from users.Our
goal in designing chat balloon animations is to enhance
the emotional expressiveness of messages without de-
manding users' prolonged engagement. To achieve this,
we have kept the repetition cycle of each animation to
under four seconds and used simple, abstract shapes in
the animation sequences. This allows for a quick un-
derstanding of the animation's pattern, which allows for
short engagement. Additionally, we have avoided the
use of detailed graphic elements and con�ned each an-
imation to its surrounding area to avoid being intrusive
during a conversation. Additionally, we con�ned each
animation to its surrounding area and avoided having
“whole-screen” animations (e.g., screen e� ects in Apple
iMessage) which might be distracting in a conversation.

D4: The chat balloon animations should not hinder
users from reading the message.Chat balloon anima-
tions meant to convey emotional cues should not sacri-
�ce the readability of the message. This consideration
has guided many of our design choices. For example, in
animations that feature fast motion, we have chosen to
keep the message content static or moving at a slower
pace and smaller range (as a design metaphor, we see
the chat balloons as containers holding viscous liquid
with the message content �oating within). Addition-
ally, in animations that include perspective distortion or
transition e� ects, we have extended the interval dura-
tion between animation cycles to maintain appropriate
readability.

3.2. Design Process
Our design process of AniBalloons consists of �ve

stages by following the design requirements:
Identifying Initial Categories: To guide our de-

sign, we conducted a design inspiration analysis to iden-
tify common patterns used by animation designers to
convey emotions. We used a structured work�ow in-
troduced in Kineticharts (Lan et al., 2022), which is
meant to elicit a� ective animation patterns from de-
sign inspirations. The �rst step was to choose which
emotions to design for, and we narrowed it down to
the six ”basic emotions” identi�ed by Eckman in the
1970s: joy, anger, fear, surprise, sadness, and disgust
(Ekman, 1992a). These emotions are universally rec-
ognized and commonly experienced in everyday life,
regardless of cultural or language di� erences (Ekman,
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Figure 1: Samples of collected design inspirations.

1992a,b). These basic emotions are also widely refer-
enced by HCI research, e.g., (Lan et al., 2022; Foo et al.,
2021). Additionally, we included an extra category of
emotional state, calmness, to give users the option to
express feelings of being free from strong emotions.

Collecting Initial Inspirations: With the initial
emotion categories formed, we began collecting design
inspirations. We used a process similar to that outlined
in Kineticharts (Lan et al., 2022) and �rst took an inclu-
sive approach to build an archive of existing animation
design examples. We searched popular design platforms
such as Dribbble, Behance, and Pinterest, where anima-
tion designers post and exchange their motion graphic
designs. Keywords (synonyms) related to the seven
emotion categories were used. Animations deemed ca-
pable of e� ectively communicating the designated emo-
tions were included. This process involved a review by
two researchers; an animation was included if either re-
searcher found it adequate. In the subsequentRe�ning
Inspirationsphase, a more selective approach was ap-
plied to further re�ne and �lter the samples. Regarding
the emotion of disgust, we found a signi�cant lack of
design references. Given our adopted a� ective design
approach (Lan et al., 2022) primarily relies on extract-
ing design patterns from rich examples, we chose to pri-
oritize the six categories that seemed best suited for this
approach, while leaving out disgust for future develop-
ment. In total, we collected 336 motion graphic designs
in the GIF or MOV format.

Re�ning Inspirations: An exclusive approach was
then taken to re�ne the design inspirations for the �-
nalized emotion categories:joy, anger, fear, sadness,
surprise, andcalmness. Two designers from our re-
search team carried out this re�nement for each cate-
gory. Our design emphasized the role of motion and
nonverbal dynamic e� ects in conveying emotions, as
a complement to facial expression-based emojis (D2).
Therefore, we excluded examples in which the emotion
was mainly communicated by texts or static facial ex-
pressions, and the kinetic motions or dynamic e� ects

contributed little. Some typical examples included a
word “JOY” with each letter animated but their motion
did not evoke a sense of joy; or, a slowly moving angry-
face emoji in which anger cannot be discerned from its
movement. The two designers examined each category
separately and marked designs potentially for exclusion,
then discussed and reached �nal decisions for exclusion.
In the end, 230 design examples remained after the re-
�nement, including 52 inspirations for joy, 50 for anger,
39 for fear, 39 for sadness, 50 for surprise, and 38 for
calmness. Examples of these design inspirations can be
seen in Figure 1.

Analyzing Inspirations: An open coding method
(Moghaddam, 2006) was adopted to extract a� ective an-
imation design patterns from our collected inspirations.
Following prior studies (Shi et al., 2021; Thompson
et al., 2020) while guided by our design requirements,
we coded the inspirations based on three aspects: (i) the
main object's motion; (ii) the decorative dynamic ef-
fects; and (iii) timing. We �rst annotated around 40% of
the inspirations, from which the initial codes emerged.
Then, each category was coded by two designers sep-
arately, and new codes could still be added during the
process. The two designers then worked together to �-
nalize the coding results and cluster the codes into de-
sign patterns in these three aspects. (i-iii). For exam-
ple, in terms of the main object's motion (i), we found
that “trembling”, “huddling” and “jumping” were often
used to animate a character's fear. Decorative elements'
dynamic e� ects (ii), such as shaking dashed lines (or
“yure-sen” in Japanese) or �uctuating silhouettes were
often used to convey fear. Timing (iii) was especially
helpful in distinguishing subtle di� erences in motion
designs. For example, “jumping” was a common mo-
tion for expressing both joy and fear but joyous jump-
ing often repeated multiple times and had longer ”slow-
in”, while fearful jumping often happened only once
and rather suddenly. These extracted patterns helped
us to e� ectively characterize how the emotions can be
depicted by design elements.

Iterative Design and Expert Involvement: Using
the extracted design patterns, three designers from the
research team designed chat balloon animations for the
six emotion categories iteratively. They �rst carried out
divergent design experimentation on whether or how
the animation patterns (e.g., main character/object's ki-
netic motion and decorative dynamic e� ects) could be
translated into motions of a ”generic” chat balloon in a
rounded rectangular shape (D1). They found that some-
times a single pattern was enough to convey the desired
emotion, while other times a combination of patterns
was needed. The outcomes included designs inspired
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by both single patterns and pattern combinations, delib-
erately balancing expressiveness with unobtrusiveness,
to avoid demanding prolonged engagement (D3).

After generating a variety of design ideas in the di-
vergent stage, a convergent approach was taken. The
design team selected a set of promising design samples
that e� ectively conveyed the intended emotions, while
also representing a diversity of design patterns. In this
stage, the team paid more attention to the patterns of
timing to �ne-tune the temporal features of each design
sample and optimize its emotional communicability.

To further develop the designs, we carried out three
expert review sessions with three professional anima-
tion designers. We chose two from technology compa-
nies in North America and one running her own anima-
tion design agency in Asia. All experts were women and
had more than �ve years of industry experience. The
sessions were conducted via video call, where we in-
troduced the background of our project and presented
the design samples category by category. The experts
were encouraged to freely provide feedback at any time,
either after seeing a single sample or the whole cate-
gory. All experts were interested in the concept of using
chat balloon animations to convey emotions and o� ered
valuable feedback.

The experts' suggestions for improving the designs
covered a wide range of aspects, such as the metaphor
of motion (e.g., animating the body language of “arms”
and “legs” via the corners of the balloon), speci�c
choices for the decorative dynamic e� ects (e.g., con-
veying anger via spitting “�re” instead of “steam”), and
the �ne-tuning of temporal patterns (e.g., adjusting the
speed of “shaking” to more vividly express fear). More-
over, the experts also helped with optimizing the read-
ability of the textual message for each animation design,
discarding a few design ideas that employed graphi-
cal e� ects in the background of the textual message
(D4). As a result, six to seven selected design sam-
ples in each category were further detailed and polished.
The team then conducted another round of divergence-
convergence design iteration, creating variations of the
designs based on the expert's suggestions, comparing
and selecting the most e� ective designs for further �ne-
tuning. Finally, �ve representative animations for each
emotion category were carefully polished to create the
�nal design collection.

3.3. AniBalloons
As illustrated in Figure 2 (also see the demo video

ClickHere), the �nal designs of AniBalloons consist of
30 unique animations. It is important to note that the
names given to the designs are solely for referencing

purposes in this paper and do not limit the potential use
contexts of each animation. The following is a brief
overview of the AniBalloons designs for each emotion
category:

Anger. The �ve animations in this category areFire-
spitting, Erupting, Clenching, Shouting, and Explod-
ing. We found that a common animation pattern for ex-
pressing anger is squeezing a certain part of the body
with tension (e.g. shrinking shoulders, tucking chin, or
balling hands into �sts). BothFire-spittingandClench-
ing use this pattern and include dynamic e� ects such as
spitting �re or displaying ”cross-popping veins.”Erupt-
ing uses the motion of expanding the body (e.g., pu� ng
out chest), along with a volcano eruption e� ect. Shout-
ing features the motion of angry shouting and mum-
bling, paired with the e� ect of shark teeth biting. InEx-
ploding, the chat balloon expands and then ”explodes.”

Calmness.This category includesRippling, Breath-
ing, Bubbling, Drifting, andFloating. The motion pat-
terns for calmness often involve metaphors related to
water, air, and the state of being �oating or weightless.
For example,Rippling was inspired by the motion of
gentle waves. Similarly,Drifting depicts the motion
of �oating on water. Bubblinggives the impression of
bubbles in soda or other carbonated drinks.Breathing
combines the metaphor of a cloud with the motion of
slow deep breathing.Floating illustrates the motion of
(a meditating character) �oating in the air and moving
slightly and slowly up and down.

Fear. This category includesQuivering, Shuddering,
Shaking, Huddling, andRecoiling. Di� erent types of
“trembling” motions were predominantly seen in the
inspirations. However, through detailed analysis, sub-
tle variations were identi�ed and incorporated into the
designs. For example,Quivering is solely based on a
trembling motion, whileShudderingandShakingalso
integrate dynamic e� ects such as ”�uctuating silhou-
ette” and ”shaking dashed lines” respectively.Huddling
combines trembling with body shrinking, a common
pattern in fear-evoking animations. Lastly,Recoiling
combines a sudden jump with trembling, similar to the
”jump scare” moment commonly seen in inspirations.

Joy. The �ve animations areCelebrating, Cheering,
Shining, Hailing, andSwinging. Celebratingfeatures
the motion of stretching both arms upward and incorpo-
rates a �rework e� ect. CheeringandHailing both em-
ploy the typical joyous motion of jumping repetitively,
with the confetti e� ect added inCheeringand a di� er-
ent motion pace inHailing. Shininguses the motion
of stretching one side of the body and arm alternately,
accompanied by a star-shining e� ect. Lastly,Swing-
ing shows the motion of jumping and swinging left and
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Figure 2: The 30 designed AniBalloons:
Anger: 1-Fire-spitting 2-Erupting 3-Clenching 4-Shouting 5-Exploding

Calmness: 6-Rippling 7-Breathing 8-Bubbling 9-Drifting 10-Floating
Fear: 11-Quivering 12-Shuddering 13-Shaking 14-Huddling 15-Recoiling
Joy: 16-Celebrating 17-Cheering 18-Shining 19-Hailing 20-Swinging

Sadness: 21-Tear-shedding 22-Lying-down 23-Weeping 24-Melting 25-Whining
Surprise: 26-Zooming 27-Splashing 28-Popping 29-Unboxing 30-Springing

See an anonymized video demonstration via: ClickHere

right, a pattern commonly seen in inspiration examples.

Sadness.The �ve designs in this category areTear-
shedding, Lying-down, Weeping, Melting, and Whin-
ing. Our analysis revealed that motions related to cry-
ing are often used to convey sadness in animations. The
design ofTear-sheddingcaptures the abstract impres-
sion of tears welling up in the eyes.Weepingcombines
the motion of sobbing with the dynamic e� ect of tears
drops. Whining illustrates the impression of breaking
down in tears with an abstract tear-streaming-down ef-
fect. In contrast,Lying-downrepresents the motion of

characters laying back or lying down in sadness. Lastly,
Meltingcaptures the unique motion of anthropomorphic
objects sadly collapsing or melting.

Surprise. The designs for surprise areZooming,
Splashing, Popping, Unboxing, andSpringing. The pat-
terns extracted for surprise often involved sudden ap-
pearance or proximity.Zoomingis designed to con-
vey the feeling of something quickly approaching, rep-
resented by the balloon rapidly expanding.Splashing
evokes the sensation of liquid being splashed on a sur-
face. Poppingfeatures the motion of jumping out and
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bouncing on the ground.Unboxinguses the metaphor
of a message coming out of a gift box. Lastly,Springing
combines an exclamation mark e� ect with the motion of
jumping in surprise.

4. Study 2: Emotion Recognizability and Emotional
Properties of AniBalloons

Utilizing AniBalloons as a research means, we aim
to address the question of whether or how the designed
chat balloon animations could convey emotions, and
how people would perceive their emotional properties
(RQ2). To do so, we conducted a study with 40 partic-
ipants to evaluate the 30 designed animations with two-
fold objectives:

Objective 1: Assessing the emotion recognizability
of the designed motion e� ects of AniBalloons.This in-
volved assessing whether or to what extent participants
could identify the intended emotion conveyed by each
chat balloon animation without any hint from the tex-
tual content of a message. As per prior research, an
a� ective design is considered e� ective when recogni-
tion accuracy exceeds 50% (Lan et al., 2022; Ma et al.,
2012) (i.e., most respondents could recognize the in-
tended emotion without any hint from the texts).

Objective 2: Gathering the perceived emotional
properties of the designed motion e� ects of AniBal-
loons. This objective aimed to understand how the de-
signs of AniBalloons are perceived in terms of valence
and arousal. By collecting data on the perceived emo-
tional properties of each design, we can identify the
range of emotions that AniBalloons can e� ectively con-
vey and how they can complement other emotional cues
(e.g., emoticons) and identify potential areas for future
design developments.

4.1. Methods
Stimuli: The 30 designed motion e� ects of AniBal-

loons have been used as stimuli. To ensure that the eval-
uation was not in�uenced by the base color of the chat
balloons, which can vary in actual usage cases (D1),
each design was rendered on a grey chat balloon. How-
ever, the color of the dynamic decorative e� ects (e.g.,
see the confetti or question mark in Figure 3) were not
changed, as these would remain in the same color in ac-
tual usage cases. Additionally, to prevent the content of
the message from in�uencing participants' perception,
while still providing a sense of a complete chat balloon,
we used Lorem ipsum, a type of pseudo-Latin text, as
the placeholder message in the balloon.

Procedure: The 40 participants were recruited by
the research team via word of mouth, aged from 18-44

(95% aged from 18-34), with 42.5% women and 57.5%
men. A web-based survey interface was created for the
evaluation. After a participant completed consent and
demographic information, the survey interface demon-
strated each of the 30 designs one by one to the par-
ticipant (rendered on an identical grey balloon with the
same placeholder text), and meanwhile, ask the partic-
ipant to �ll in a few evaluation questions. The designs
were shown to each participant in a randomized order to
avoid the order e� ect biasing their evaluation. For each
design, a participant was �rst asked to choose which
emotion the sender of the rendered message seemed
to convey, with seven options provided: Joy, Surprise,
Sadness, Anger, Calmness, Fear, and Other. When
Other was opted for, as an optional request, they could
input a better-suited answer in a text �eld. Secondly, the
participant was asked to rate their perception of valence
(the extent of being pleasant-unpleasant) and arousal
(the extent of being calm-exciting) expressed by the ren-
dered message in two seven-point scales. Afterwards, 8
participants were randomly invited for a 15-min follow-
up remote interview to talk about their responses to
the survey. The interviews were transcribed verbatim
and subjected to a thematic analysis (Braun and Clarke,
2006) where two researchers engaged in collaborative
inductive coding. Initially, they annotated transcripts to
highlight pertinent quotes, essential concepts, and ini-
tial patterns. Through recurrent discussions, they for-
mulated a coding scheme, under which quotes were or-
ganized and grouped into emerging themes, forming a
hierarchical structure. These themes were reviewed and
�nalized collaboratively with the research team.

4.2. Emotion Recognizability of AniBalloons
As Figure 4 shows, 24 out of 30 animations (80%)

have achieved a recognition accuracy of greater than
50%, which are considered e� ective in a� ective design
according to prior works (Lan et al., 2022; Ma et al.,
2012). Among them, 20 designs reached an accuracy of
65% or higher. In the categories of Joy and Surprise, all
the designed a� ective animations could be successfully
recognized by the majority of the participants. And in
the category of Fear or Anger, four out of �ve anima-
tions could be correctly recognized by the majority. And
in the category of Sadness or Calmness, three out of �ve
animations could be correctly recognized by the major-
ity.

We further conducted a subsequent analysis through a
binomial test, which showed that for 93% of the designs
(28 out of 30), the intended emotion was identi�ed sig-
ni�cantly more often than would be expected by chance
alone (p< .001). Moreover, for these 93% designs, the
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Figure 3: AniBalloons used for evaluation: rendered on chat balloons with grey base color and pseudo Latin texts

Figure 4: Emotion recognizability of AniBalloons

selection rates for alternative emotions did not signi�-
cantly di� er from chance. This underscores a consensus
among participants regarding the conveyed emotion.

Six animations' accuracy did not exceed 50%, includ-
ing Exploding(20%) from Anger,Breathing(45%) and
Drifting (47.5%) from Calmness,Huddling(50%) from
Fear,Lying-down(40%), andMelting (50%) from Sad-
ness. However, when looking at the responses from
participants who chose ”Other,” some interpretations
were closely related to the intended emotion. For ex-
ample, forDrifting (Calm), 7.5% of participants inter-
preted it as meditation, no emotion, or sleepiness. 5%
of participants thoughtHuddling(Fear) conveyed anxi-
ety. And 7.5% of participants sawMelting (Sadness) as
expressing disappointment, frustration, upset, and feel-
ing down. If these related interpretations are consid-
ered correct answers, 27 (90%) animations could be
considered e� ective in conveying the intended emotion.
The participants' interpretations also included alterna-
tive meanings to the conveyed emotions. For instance,
Explodingwas identi�ed by a participant to convey ”im-
portance”, andBreathingwas identi�ed by two partic-
ipants as ”thinking”. These alternative interpretations
could serve as inputs for re�ning or expanding the de-
signs of AniBalloons.

Qualitative Results: While most of the designs' af-
fective expressions were commonly agreed upon by the

participants, there were a few animations that elicited
diverged interpretations. For instance,Exploding(de-
signed for Anger), was interpreted as Surprise by 50%
of participants, andLying-down(designed for Sadness)
was perceived as Calmness by 40% of participants. Sev-
eral participants provided explained how they would ap-
ply Explodingto a message to express surprise: e.g.,
“ like `I will be home tomorrow!'” Another participant
stated that she would use it to express “emphasis”, such
as “[reminding people:] don't forget to do it”. “Lying-
down” was associated with tiredness by multiple par-
ticipants: e.g., “I'm so tired! So many things to do next
week.” Interestingly, several participants stated that they
would useBubblingandDrifting to express relaxation
or leisure. Notably, the designs with lower agreement
were not viewed as “bad”. Instead, the participants gave
their individual interpretations and envisaged when and
how they would like to use them to express feelings
beyond the original design intent (echoing �ndings in
(Wiseman and Gould, 2018; Kelly and Watts, 2015; An
et al., 2022)).

4.3. Perceived Emotional Properties of AniBalloons

This subsection unveils the nuanced emotional prop-
erties of the designed animations and how they relate to
one another on the valence-arousal plane.
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