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Figure 1: (a) VibEmoji enables users to seamlessly create and send multi-modal emoticons during messaging; (b) users could
freely combine various stickers, vibrations, and animations to convey rich and nuanced feelings on the fly, in response to the
unfolding conversation.

ABSTRACT
Emoticons are indispensable in online communications. With users’

growing needs for more customized and expressive emoticons,

recent messaging applications begin to support (limited) multi-

modal emoticons: e.g., enhancing emoticons with animations or

vibrotactile feedback. However, little empirical knowledge has been
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accumulated concerning how people create, share and experience

multi-modal emoticons in everyday communication, and how to

better support them through design. To tackle this, we developed

VibEmoji, a user-authoring multi-modal emoticon interface for mo-

bile messaging. Extending existing designs, VibEmoji grants users

greater flexibility to combine various emoticons, vibrations, and

animations on-the-fly, and offers non-aggressive recommendations

based on these components’ emotional relevance. Using VibEmoji

as a probe, we conducted a four-week field study with 20 partic-

ipants, to gain new understandings from in-the-wild usage and

experience, and extract implications for design. We thereby con-

tribute to both a novel system and various insights for supporting

users’ creation and communication of multi-modal emoticons.
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1 INTRODUCTION
The use of emoticons has become ubiquitous, cross-cultural, and in-

creasingly essential in online social communications. As a universal

pictogram or visual language, emoticons facilitate communications

within and across different linguistic and cultural backgrounds [11].

Moreover, they enable people to express themselves concretely,

conveying emotions, feelings, or non-verbal reactions that cannot

be easily articulated by words. As a result, over 20% of tweets now

include an emoji [6], and five billion emojis are sent everyday on

Facebook Messenger [7].

Along with the fast-growing popularity of emoticons, new emoti-

cons still continue being demanded by users for various commu-

nication needs [17]. Meanwhile, the classic, static emoticons seem

to no longer fully suffice people’s various needs for expression.

Users continue seeking further enriched, more expressive, and cus-

tomized ways to communicate via emoticons. This trend could be

well demonstrated by the recent emergence of multi-modal emoti-
cons across major social applications: i.e., emoticons augmented

by multi-modal effects such as animations or vibrotactile feedback.

For example, Apple users could customize the appearance of emoti-

cons (Memoji [2]) and record animations for stickers (Animoji [49]).

Google Gboard [18] allows users’ mashups of two emojis. Tencent

WeChat [47] and Huawei MeeTime [24] enable both animation

and haptic effects of specific emoticons. The rapid emergence of

multi-modal emoticons reflects users’ desires for a more customized,

multi-modal experience in social interaction.

Despite the burgeoning of multi-modal emoticons in consumer

products, the HCI research field has accumulated little knowledge

about how people create, share and experience multi-modal emoti-

cons in daily communications and how to better support them by

design. The exploration presented in this paper sets out to tackle

this under-explored opportunity. Namely, we build and evaluate

VibEmoji, a user-authoring multi-modal emoticon system that sup-

ports users to effortlessly author, and communicate via multi-modal

emoticons during everyday messaging (Figure 1). We employ VibE-

moji as both a design to study about and a technology probe to study

with, generating new empirical knowledge about the usage and

user experiences of multi-modal emoticons, and extract relevant

implications for future research and design in this domain.

Given these explorative research purposes, VibEmoji is designed

with several features that extend beyond, or differentiate from,

existing design cases. First, in current systems (e.g., MeeTime, Tele-

gram, and iMessage), the emoticon sticker, animation effect, and

vibrotactile feedback are often fixed combinations; users cannot

re-combine or appropriate these elements to create new meanings.

By contrast, in VibEmoji, users are allowed to freely select from

and combine three rich sets of elements: pictograph emoticons, ani-

mation effects, and vibrotactile patterns (Figure 1). This is to better

understand users’ creative usage in social communications [53],

and support them to create more nuanced, personalized expressions

in a conversation.

Second, emoticon recommendation in current systems often

tends to automate users’ selection (e.g., typing “happy” and

will be suggested), which could result in irrelevant suggestions due

to misinterpreting the user’s intent. Differently, VibEmoji explores

a non-aggressive recommendation strategy that eases users’ au-

thoring without limiting their options. Each time when the user

selects the first element (e.g., an emoticon), VibEmoji predicts the

most likely elements to be selected in the remaining two categories

(e.g., vibrations and animations), and updates the display order to

prioritize these elements on the interface. The prediction is based

on two sources of information: (1) emotional relevance between the

selectable elements (base on the valence-arousal model [34, 41]),

and (2) frequency of combinations authored by the user.

Third, current user-customization of multi-modal emoticons is

often done in advance, separated from the moment of use. For

instance, users need to pre-define the customizable parameters (e.g.,

Memoji), or pre-record an animation (e.g., Animoji), so that they

could use it later. Differently, we design VibEmoji with the intention

to support user-authoring on the fly, during a conversation, so that

we could explore how users’ creation of multi-modal emoticons

can be improvised, based on their real-time feeling and context.

To empower the design and implementation of VibEmoji, two

questionnaire surveys have been conducted to gather perceived

emotional properties of 15 animation effects (52 respondents) and

60 vibrotactile patterns (52 respondents). This is because adequate

datasets remain to be established for vibrations and animations,

besides the emotional properties of emoticons collected in [40].

Within VibEmoji, we developed a mobile application and a back-

end system, which were deployed in a field evaluation with 20

participants in 10 pairs, over the period of four weeks. Each pair of

participants is friends or partners who have pre-existing routines

of mobile messaging. A mixed-method approach was adopted to

gather both quantitative and qualitative data to uncover empirical

knowledge about how the participants created, used, and experi-

enced multi-modal emoticons in their daily communications. Based

on our exploration, we generalize a set of design implications of

user-authoring, multi-modal emoticon systems, to inform future

design and research.

This work thereby has twofold contributions: (1) a novel mobile

system that supports users’ authoring and usage of multi-modal

emoticons in online communication; (2) empirical knowledge about

how people create, share and experience multi-modal emoticons in

daily communication, and relevant implications for future designers

and researchers.
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2 BACKGROUND
2.1 Emoticons and A�ective Communication
While the most famous early example of emoticons,:-) , has been
proposed by Fahman [16] in his email to colleagues in 1982, the
earliest use of emoticons in computing systems is dated back to the
1970s (the PLATO system [5]). While the termemoticonandemoji
are often used interchangeably (as this paper also does), the name
emoji is originally rooted in the Japanese mobile market (�rstly sup-
ported in a product by J-Phone in 1997), which literally translates
as �facial letters/characters.� As a universal, powerful pictographic
language, emoticons/emojis have been widely used to concretely
and conveniently convey emotional feelings that would otherwise
take more words to articulate. For this reason, a great number of
related studies analyzed the usage of emoticons among relatively
large-scale samples to understand people's emotions in various
contexts: e.g., to detect software developers' emotions in communi-
cation [10], to collect students' emotional states in learning [55], or
to understand people's political attitudes [21], to name but a few.

Besides analyzing a�ective patterns that can be commonly ex-
tracted from people's emoticon usage, another body of research
focuses on the contextual and personal aspects, to uncover how
people assign new meanings to emoticons: e.g., repurposing or
appropriating emojis beyond their originally intended meanings
[27,53], expanding nonverbal expressions to reduce the dependency
of texts [59], or developing highly customized usage [20].

Studies encompassing emoticons and emotional communica-
tion often used theories and models of emotion as their basis for
measures and analyses. Overall, two types of theories were most
frequently referred to: discrete emotion theories, which generalize
emotions into discrete categories [12], and dimensional emotion
theories, which model emotions in continuous dimensions: e.g.,
valence-arousal model proposed by Russel and Barrett [41]. For
instance, Rodrigues et al. established the Lisbon Emoji and Emoti-
con Dataset (LEED) [40], in which they collected 505 participants'
perception of 238 emoticons, including the dimensions of valence
(positive�negative), and arousal (arousing�calm). These emotional
properties of emoticons could inform both the analysis of emoji
usage and the development of emotional interfaces. LEED was also
used in this study in developing a recommendation algorithm for
multi-modal emoticons.

2.2 Emerging Multi-modal Emoticons in
Current Social Applications

While emoticons have gained enormous popularity in social com-
munications, the traditional, static emoticons seem no longer to
su�ce people's various needs for self-expression. Users continue
seeking more customized, further enriched forms of emoticons.
Many social applications have developed their unique sets of emoti-
cons (e.g., Facebook Messenger [15], Telegram Messenger [46]),
and a few of them have also explored certain user-customization
features (e.g., Apple Memoji [2], Google Gboard [18]). More im-
portantly, current social applications start to support (yet limited)
multi-modal features in emoticons (see Table 1). These emerging
features of popular social applications suggest that emoticons are
evolving from simply static visual pictograms into more dynamic

compounds of multi-modal elements. Meanwhile, we could expect
such multi-modal emoticons to a�ord more customization space
for users to create richer and more engaging ways of expressing
themselves and empathizing with others.

However, as Table 1 summarizes, current social applications
have not fully leveraged the potentials of user-customization in
multi-modal emoticons, leaving several meaningful opportunities
for new design explorations. First, while animation and haptic feed-
back are increasingly incorporated, current systems only enable
pre-designed, �xed combinations of animation and vibration, ei-
ther applied on speci�c emoticons (e.g., WeChat [47], MeeTime
[24]), or provided as rigid options (e.g., iMessage E�ects). None
of the systems allow users to freely combine di�erent animations,
vibrotactile patterns, and emoticons to create new meanings. Sec-
ond, current systems (e.g., Memoji [2], Gboard [18], WeChat) only
explored the recommendation of emojis based on users' text in-
put. None of the existing cases has explored how to recommend
multi-modal combinations for users. Third, few systems have been
designed to facilitate users' customization on the �y. Memoji and
Animoji, for example, both require users to pre-de�ne the avatar
or pre-record animations to prepare customized stickers, instead of
spontaneously creating and sending new multi-modal emoticons
according to the unfolding conversation. Although Gboard supports
users' mash-up of two Emojis during a conversation, it does not
enable on-the-�y modi�cation of animations or haptic feedback.

The above opportunities have underlain the core design features
of the VibEmoji system, which (1) supports users to freely combine
various emoticons, vibrotactile patterns, and animations as multi-
modal emoticons, (2) provides appropriate recommendations about
relevant multi-modal elements, and (3) enables users' on-the-�y
customization during a conversation. By embodying these design
features that extend beyond existing cases, and evaluating the de-
sign in the wild, we aim to extract new empirical knowledge that
could advance the development and user experience of multi-modal
emoticon systems.

2.3 Novel User Interfaces Supporting
Communications via Emoticons or
Multi-modal Signals

To the best of our knowledge, prior work has rarely explored sup-
porting users to author and communicate via multi-modal emoti-
cons. However, rich novel interfaces have been created and studied
in the HCI community, to facilitate users' communications via (vi-
sual) emoticons or multi-modal signals (e.g., haptic experience).
These design cases have served as inspirations for our exploration.

A stream of research has been focused on exploring new ways
for users to communicate via (pictorial) emoticons or emojis. Opico
[28] enables emoji-�rst communication: users could respond to
each other using sequences of emojis, expressing feelings or simple
concepts without texts. MojiBoard [1] is a keyboard that eases users'
entry of parametric emojis: a series emojis that can convey empha-
sis or micro-stories. A number of cases targeted fully automating
users' process of selecting or sending emojis. ReactionBot [33] cap-
tures users' facial expressions and accordingly adds emojis to their
text messages on Slack. Another face-to-emoji idea was explored
in [13]. Other explorations concerned automating the selection
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Table 1: An overview (nonexhaustive) of emerging multi-modal or user-customizing features of emoticons in current social
applications (customization refers to whether users could modify the properties of emoticons, rather than importing new sets
of stickers).

Application Animation Haptics Recommendation Customization Customize On-the-�y

Facebook Messenger � � � � n/a
Apple Memoji/Animoji ++ � +1 ++3 �
Apple iMessage E�ects ++ ++ � � n/a

Google Gboard + � +1 +4 +
Telegram Messenger ++ + � � n/a

Tencent WeChat ++ + 2 +1 � n/a
Huawei MeeTime ++ + 2 � � n/a

Notes:
++ : fully implemented; + : partially implemented; � : not implemented
1 Emoji recommendation based on current text input. 2 repetitive and simple vibration.
3 pre-con�gured avatars and pre-recorded animations. 4 feature mash-up of two Emojis.

of emojis/emoticons based on emotion keywords [50], sentences
[30], or speech signals [23]. Voicemoji [56] explored voice-based
emoji entry for visually impaired users. A few other studies also
tackled challenges related to the accessibility and inclusiveness of
emoticons [31, 48]. Increased attention has been paid to user cus-
tomization of emoticons [19], for example, in generating new emojis
based on users' sketch and text input [35], or allowing two intimate
users to co-customize their emoticon shortcuts (DearBoard) [20].

A few studies suggested the promises of integrating animated
representations to enlarge the communication capacity of (static)
emoticons. For instance, Animated GIFs were found to a�ord rich
interpretation and nuances in nonverbal communication [26]. How-
ever, in GIFs/short videos, the image and motion e�ects are �xed
combinations, whereas in this study, we aim to enable users to freely
combine static emoticons with di�erent motion e�ects. As related,
the AniSAM study suggested that adding animated representation
to static icons could more e�ectively visualize emotional states (e.g.,
arousal) [45]. this suggests adding animated e�ects might enrich
the nuances and expressiveness of static emoticons. Harrison et
al. [22] proposed Kineticons, a rich library of kinetic behaviors
that can be applied on static GUI elements such as icons, to enable
extra communication a�ordance. Our study utilizes Kinneticons to
establish a versatile set of animation components for multi-modal
emoticon authoring.

Touch, or haptic experience, is an essential type of non-verbal cue
for social communications. Besides the abundant haptic studies on
supporting users to understand, monitor and operate technologies
(e.g., [8, 14, 54]), prior work has extensively explored technology-
mediated haptic experience in interpersonal communications. For
instance, vibrotactile feedback was leveraged in both mobile and
wearable devices, for a�ective communication in distance, by re-
sembling the feeling of touch, cheek-poke, or handshaking between
users: e.g., [4, 37, 38, 52, 58]. A recent case explored supporting
mediated touch in face-to-face settings without breaking social
distancing rules during COVID [57]. Several studies have also en-
compassed supporting haptic communication in text messaging
[25, 36]. In addition to end-user interfaces, related research has
contributed to theories [29], tools [9, 44], or evaluation techniques
[42] of haptic experience to better support related design and re-
search. For example, VibViz [44] o�ers a large, diverse library of

vibrotactile stimuli for haptic feedback design, based on which we
developed the vibrotactile library for VibEmoji. In summary, the
prior studies illustrated the values of haptic modality in enabling
a�ective communication and social connectedness [36, 43, 52]; and
a few speci�cally suggested bene�ts of combining haptic signals
with visual cues [58]. These conclusions supported our decision
of leveraging haptic feedback as one of the major components for
multi-modal emoticons.

3 VIBEMOJI INTERFACE DESIGN
In this section, we present the design considerations, a usage sce-
nario, and detailed features of the VibEmoji interface.

3.1 Design Considerations
The design rationales behind VibEmoji are underlain by our explo-
rative research objectives: to extract knowledge about how people
create, share and experience multi-modal emoticons in daily com-
munication, and how to better design user-authoring multi-modal
emoticon systems. Therefore, as addressed in Section 2, the core
features of VibEmoji are designed to extend beyond, or di�erentiate
from existing design cases, to better facilitate the generation of
new understandings in this domain. Here we brie�y consolidate
our design considerations for these core features, before going into
the details of the interface design:

D1: Enabling users to freely combine multi-modal elements.
Existing systems that support multi-modal emoticons only provide
a limited number of �xed vibration-animation e�ects for users to
customize their emoticons. To probe how to support deeper cus-
tomization and richer expressions by users, we design VibEmoji as
an open-ended authoring interface that allows for freely combining
various emoticons, vibrotactile patterns, and animation e�ects.

D2: Providing recommendation without limiting users' op-
tions. Current emoticon systems have explored automating users'
selection by recommending an emoticon-based on their textual
inputs (keywords). However, to enable users' nuanced, di�ering
expressions, VibEmoji explores an alternative recommendation ap-
proach that facilitates, rather than fully automated, users' choice.
Instead of recommending the best solution, the interface prioritizes
the most relevant multi-modal options based on the users' present
selected element, while still keeping all other options available. This
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supports both the user's e�cient authoring of classic combinations
and open exploration of new expressions.

D3: Supporting on-the-�y authoring of multi-modal emoti-
cons.The user-customization process of existing emoticon systems
is often carried out separately from the actual use during online
chatting. Users often need to pre-con�gure emoticon features or
dynamic e�ects in order to use them later. VibEmoji is designed
to support users' on-the-spot authoring of multi-modal emoticons
during online communication. It streamlines users' authoring pro-
cess into four steps: selecting three multi-modal elements and press
the �send� button (see Figure 1 (b)). With VibEmoji, we are able to
probe how users may create ad-hoc, improvised expressions based
on the unfolding conversation.

3.2 Usage Scenario and VibEmoji Interface
Here we present an example of how users could use the VibEmoji
mobile application to combine emoticons, vibrotactile patterns, and
animation e�ects to create multi-modal emoticons on the �y, during
communication. Anna and Brad are chatting online. Brad said some-
thing really funny which has made Anna burst into laughter. Anna
wants to fully express how much she enjoyed it, so she decides
to send a �laughing tears� emoji and enhance its expres-
sion with animation and haptic e�ects. She unfolds the VibEmoji
keyboard, and selects that emoji, as well as a vibrotactile pattern
that feels like body shaking, and animation of bouncing up and
down. Anna is satis�ed with this combination, so she presses the
�send� button, and this emoticon enhanced by the animation e�ect
and vibrotactile pattern is sent to Brad's device. Brad receives it
and knows that Anna �nds what he said funny. He wants to let
Anna know that he feels the same and is still laughing about it.
So he pressed that emoticon from Anna, and its haptic feedback is
rendered again with the animation on both of their devices. Anna
feels this response from Brad.

As Figure 1 (a) shows, the VibEmoji interface looks similar to
an Emoji keyboard, and can be easily unfolded during messaging
by pressing a small icon next to the text-input �eld. But di�erent
from a conventional Emoji keyboard which only shows emoticons,
the VibEmoji keyboard has three segments to display three types
of multi-modal elements: emoticons, vibrotactile patterns, and ani-
mation e�ects (D1). As Figure 1 (b) shows, each segment could be
scrolled horizontally to browse its all elements. Users could make
selections from the three sets of elements regardless of the selection
order (D3), e.g., they could start from an emoticon like Anna did in
the scenario, but they could also start with selecting a vibrotactile
pattern or animation e�ect �rst. Users could press an element to
select it, and it will be highlighted on the interface (Figure 1 (b)).
When pressed again, that element will be deselected.

In the animation segment, all animation e�ects loop continu-
ally so that users could easily preview them. When no emoticon
element is selected, the animation previews will be applied on a
default neutral icon; otherwise the animation previews will be ren-
dered using the currently selected emoticon. In the haptic pattern
segment, each vibrotactile element is displayed by a thumbnail
preview that visualizes its waveform (based on its intensity and
sharpness parameters) in a simplistic manner. These thumbnail
previews are designed to help users quickly see the general trend

and length of a vibrotactile pattern. Each time when selected, a
vibrotactile pattern will be rendered by the haptic module of the
mobile phone. If there is a selected animation, the vibration will be
rendered in synchrony with the animation. This helps users directly
preview what their current combination feels like and eases their
quick experimentation with di�erent options.

To further assist users' seamless creation on the spot, VibEmoji
uses an unobtrusive recommendation technique to predict and
prioritize the options that are more relevant to the user's current
selection (D2). Namely, each time when the user makes the �rst
selection, be it an emoticon, vibrotactile pattern, or animation e�ect,
the display order of the elements from the other two segments will
be updated accordingly. The elements that are predicted as more
likely to be combined with the current selection, will be put forward
on the display, so that they can be more easily found.

This recommendation follows two-fold principles. First, elements
that were frequently combined with the current selection and sent
by the user in the past, will be prioritized by the display. On top
of that, elements that have more similar perceived emotional prop-
erties to the selection (based on their scores in the valence and
arousal dimensions [41]), will have higher priority on the display.
For example, assume that the user's �rst selection is an emoticon
scored relatively high in both valence and arousal, i.e., perceived
to convey both �positive� and �exciting� emotions. Then, the ele-
ments in the vibrotactile and animation segments which convey
similarly positive and exciting feelings will be given higher pri-
ority on the display, to better match the present communication
intention of the user. This way, VibEmoji o�ers a non-aggressive
recommendation approach: on the one hand, it eases users' se-
lection by prioritizing options that are more often used or have
more emotional relevance to the preceding selection; on the other
hand, it still guarantees users abundant space to explore and ex-
periment with new multi-modal combinations. The input data and
algorithm of the recommendation technique will be detailed in the
next section.

4 VIBEMOJI SYSTEM
In this section, we report how VibEmoji is developed to support
the aforementioned design features, including the preparation of
the multi-modal elements and data collection of their emotional
qualities, as well as the scheme and implementation of the system.

4.1 Preparing Multi-modal Elements: Stickers,
Animations, and Vibrotactile Patterns

Each VibEmoji emoticon can be authored by a user by combining
three multi-modal elements: a (static) sticker, an animation e�ect,
and a vibrotactile pattern (D1). These stickers, animation, and vibra-
tion sets are intended to be open-ended, meaning that users could
add new elements to expand each set (e.g., a user could include new
stickers to the sticker set). We have prepared rich default elements
for the three sets (50 stickers, 15 animations, and 60 vibrations),
which a�ords a great number of combinations possible for creating
multi-modal emoticons (also see diverse examples gathered from
the �eld deployment discussed in Section 6.2.1).

Stickers: The default set consists of 50 Apple emojis (Version
IOS 10.0). We chose Apple emojis as our default stickers due to
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their frequent usage among mobile users. The chosen 50 stickers
(see Figure 1) were selected based on an emoji usage survey by
the Unicode Consortium1, which classi�ed all the Unicode emojis
based on usage frequency. We chose the frequently used facial
emoji stickers (e.g., not objects, stars, etc.). This set of emoticons
has also been targeted in Rodrigues et al.'s survey [40], due to their
usefulness and frequent usage for expressing a variety of emotions.

Animations: The default set consists of 15 animation e�ects
from the work of Kinecticons [22]. It provides a set of diverse,
open-ended and multi-purpose kinetic e�ects to be combined with
di�erent graphical elements (e.g., icons) to support a wide range
of communication purposes [22]. Hence, these animations are not
strongly bonded to certain semantic meanings or connotations.
This open-endedness is in accordance with our design, which is
to combine the animations with di�erent stickers to a�ord rich
expressions. Of the original 39 Kinecticons, we excluded the ani-
mation e�ects concerning two objects, which are not applicable in
our case. We also �ltered out those that could not be appropriately
applied on circular emoji stickers, e.g., because they were designed
for rectangular icons or menus.

Vibrations: The 60 default vibrotactile patterns were chosen
from the work of VibViz [44], a diverse vibration library intended
for the design to convey information through the haptic channel
in digital devices. VibViz was chosen also because of its potential
possibilities to be combined with di�erent stickers and animations
to convey various meanings. Of the original 120 vibrations, we ex-
cluded the ones that were longer than 10 seconds, because they are
not suitable for short, emoticon-based instant-messaging scenarios.
We further �ltered out vibrations that had less emotional relevance
to the default set of stickers in terms of valence and arousal (further
explained in Section 4.2.2).

4.2 Gathering Data for Perceived Emotional
Properties of Animation and Vibrotactile
Libraries

As mentioned, our design rationale is to grant great freedom for
user authoring while keeping the authoring process intuitive and
e�ortless (D1 and D3). To achieve this, we use a recommenda-
tion algorithm that predicts most likely combinations based on
the selected element, and accordingly updates the display order of
the un-selected sets, to ease the choices of users. Such prediction
is based on two kinds of data: the perceived emotional proper-
ties of each element (i.e., valence and arousal [41]), and the user's
historical usage data. As the prerequisite of the recommendation
algorithm, the datasets of perceived emotional properties need to be
established beforehand. For the sticker set, the perceived emotional
properties of the core collection of Apple emojis have been already
measured by Rodrigues et al.[40] (with a sample size of 505), and
this measured collection has covered the frequently used emojis
we chose based on the Unicode survey. We therefore utilized their
open-sourced data for the algorithm. However, for the animations
and vibrations, adequate datasets remain to be established. We
thereby conducted questionnaire surveys to gather the data.
1https://home.unicode.org/emoji/emoji-frequency/

4.2.1 Data Collection for Animations.A web-based questionnaire
survey was conducted with 52 respondents to gather the perceived
emotional properties of the 15 Kineticon animations. Kineticons
were designed with a rich vocabulary of kinetic behaviors to convey
diverse intentions and meanings [22]. However, no prior work has
assessed what emotional feelings these animations could trigger
from users, which is crucial for emotion-based recommendation.

The questionnaire was speci�cally developed for data collection
usingJavascript andNode.js , which renders each animation ef-
fect on a separate page and asks respondents to use 7-point Likert
scales to rate the valence and arousal of each animation (Supple-
mentary Material A). The animations are rendered using the neutral
default icon used in the original user study of Kineticons [22]. The
order of the animations was randomized for each respondent.

The respondents were recruited from the Amazon Mechanical
Turk (MTurk) platform (aged from 25 to 54; 27 males, 24 females, and
1 other). Each survey session took 10�20 minutes from a respondent.
The compensation for each respondent is $2.5. 1 invalid responses
were excluded due to incompleteness. In the end, 52 responses were
used (each of the 15 animations was rated by 52 respondents) as
the prerequisite data of the animation set (see Figure 2).

4.2.2 Data Collection for Vibrations.The original VibViz study
results consist of the valence and arousal scores of each vibrotactile
pattern rated by three researchers [44]. However, no survey has
been conducted so far, to collect more data about users' perceived
emotional properties of the VibViz patterns, which had become
part of our development tasks. Besides excluding long vibrations
(>10s), we �ltered out vibrations that were relatively farther to an
emoticon sticker from the sticker set in the valence-arousal space.
These more distant vibrations had less emotional relevance to the
chosen emoticon stickers, therefore, they are deemed less likely to
be combined together with the chosen stickers.

For each sticker in our sticker set, we marked the 5 closest vi-
brations in the valence-arousal space, and accumulated the mark
frequency for each vibration. In the end, there were 60 variations
marked more than once, which resulted in our �nal vibration ele-
ment set.

A second questionnaire survey was conducted with 52 respon-
dents for the emotional perception of the vibrotactile patterns. Due
to the fact that respondents need to access a device with a haptic
engine to experience the vibrotactile patterns, we developed an
ad-hoc survey application on the iOS platform using Swift UI (Sup-
plementary Material B). To avoid each survey session getting too
long and causing fatigue or boredom in respondents, we split the
60 vibrotactile patterns into two surveys (30 for each). Each survey
took 15�20 minutes for each respondent. In the survey application,
to rate each vibrotactile pattern, the respondent was asked to �rst
press a button to experience the vibration before its Likert scales ap-
peared. This button was available on-screen throughout the rating
of that pattern, so that the respondent could replay the vibration
anytime when needed.

Due to the consideration of device access, respondents were
only recruited through word of mouth, which were required to
have access to an iPhone 8 or above (to make sure the haptic engine
works smoothly). The survey app was distributed to the respondents
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