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Abstract. This research paper aims to report the development of a synergy model
from two different fields of knowledge, namely Aesthetic Experience (AX) and
User Experience (UX) using Fuzzy Delphi Method (FDM). This model was put
forward in order to fill the theoretical gaps in the context of technology-based
arts application, such as augmented reality comics (AR comics). Most technology
products only measure UX elements even though there are strong artistic elements
on the product and vice versa, when most art products only measured at AX despite
using the dominant technology on the product. Constructs and elements were built
using a methodological review of six models, three from each AX and UX models.
In the methodological review, the elements of AX and UX are synergise and are
used as research items as constructs and elements for expert consensus process. A
total of ten experts, constitute of half from each comics and AR related expertise
were used to gain consensus on 16 constructs and 39 elements of AX and UX.
The analysis was conducted based on FDM conditions, namely expert consensus
>70%, threshold value (d) < 0.2, and fuzzy score, amax > 0.5.

Keywords: Aesthetic experience - User experience - Fuzzy delphi method -
Augmented reality - comics

1 Introduction

The advent of new media technology since 1995 has allowed for massive changes to the
creative world as a holistically. Information is at our fingertips, connect via email and
watch videos via the YouTube application. There is no doubt that the comic industry
is also moving in line with the technology that is present and with that, comics were
produce in the form of web, interactive comics and motion comics. Now with the pre-
vailing of industry revolution 4.0, the comics industry is changing rapidly with the birth
of mix-reality technology. Now comics are produced with mix-reality technology with a
combination of comics as artform and Human-Computer Interaction (HCI) technology.
In reflection, comics are objects of art use aesthetic elements in the production process
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and AX during the measurement process. While on the other hand, mixed-reality tech-
nology especially AR, is HCI based and uses UX as its measurement method. Of course,
there is a big gap when the combination of these two disciplines occurs and need for a
new model as a guide line in the production and measurement process.

2 Literature Review

In the literature review, the researcher uses methodological review techniques to obtain
the elements of AX and UX and in order to stimulate the research questions namely; what
is the similarity and dissimilarity of AX and UX construct and what are the construct
and elements suitable to be synergise for AUX model. In the case of AR comic, the two
major components are AX for comics and UX for AR then researchers need to cover up
these two major theories as a synergy for the new model.

2.1 Aesthetic Experience (AX)

In Hagman [1], Plato states that AX is the reflection of idealistic aesthetic objects such as
flowers, mountains, beautiful faces, music, theatre, dance, and painting. The uniqueness
of relationship on the aesthetic objects and the preoccupation of experience that is as
a source of AX [2]. Aesthetic experience is often associate between perceptions and
feelings [3]. In contrast, the sensitivity towards both is integrated with the idealistic
feelings such as refine pleasure, delight, awe, admiration, and joy. Furthermore, affects
and passions considered to be of unique positive value [4, 5]. However, emotion and
sensation are a proponent of mental experience, thus the AX source not only to the object
or pleasure but also to the subjective knowledge of the universal idea [6]. Docherty [7]
emphasises this subjective knowledge as compiling the universal conceptualisation that
shapes the basis of our judgment. Under the circumstances, the AX involves several
stages of the mental process, which must be passed. Among them is the stage of creating
(artist) appreciation (artist, beholder, expert) and appraisal (artist, beholder, expert).
These stages are based on cognitive, emotional and perceptual domains to ensure the
synergising of AX. Intensely, other scholars have studied over 50 emotions applied
to aesthetic objects and events such as concerts, musicals, dances, art exhibitions and
films [8]. Consequently, seven emotional constructs were proposed, namely: negative
emotions, prototypical aesthetics emotions, epistemic emotions, nostalgia, animation,
sadness and amusement.

In the discipline of comic art, AX element has long been practiced as an affirmation
of the imagination and surprise inveighing beyond the soul’s pleasure are called playful
or humorous. It is necessary to strengthen the integration between humour and AX
designed to evoke amusement regardless of what aesthetic paradigm is in the various
comic genres such as satire, parody, lampoon, burlesque, caricature, farce, slapstick and
limerick.

2.2 User Experience (UX)

The early HCI discover the involvement interaction of computer with humans. However,
the massive development of the research has widened the role of HCI to multidisciplinary
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and encompasses almost all information technology designs and all communication
devices. When it comes to human experience in HCI, the concept of the experience
itself is more closely related to how the human experience interacts with a technology
product. Concerning this, Azzawi [9] outlines the concept of experience in technology,
namely, time and experience, as an essential concept in the context of experience because
experience has a duration, and judgments of such duration changes as the experience
unfold. Discussing the UX, we need to understand the fundamental concepts of UX
such as what experience to measure, how to define the experience in order to react to a
technology product, and what to do after reviewing each of the potential variables.

Formally, ISO 20101 defines UX as involving human perceptions and responses or
expectations of responses using a product, system, or service. It is relevant to the UX,
including emotions, beliefs, preferences, perceptions, and physical and psychological
responses. Hence, the use of such products also potent reflexes to the behaviour and
achievements that occur before usage, during usage, and after usage of the product.
Thielsch and Thielsch [10] emphasize that there is a difference between usability and
UX. In contrast, UX has a global objective goal to achieve effectiveness, efficiency, and
satisfaction and enhance holistic UX from anticipation, interaction, and reflection of the
experience. Hassenzahl [11] point out that the focus of UX is on the positive outcome
of the interaction and the usability theory, which diffuse on pragmatic aspects that can
be objectively defined. If it involves the UX to measure such aspects of the stimulus,
product introduction, appeal, aesthetics, trust, and privacy are all subjective and very
dynamic affected by various factors.

UX can be a larger entity, encompassing usability and the pragmatic and hedonic
aspect of a system [12]. UX can be an AR system element such as the visual, sound,
haptic, and 3D environment from an AR point of view. In a practical sense, UX can
enhance the user reality and specific content of a system. Nowadays, UX constructs
more attention from many studies in HCI, especially in AR products. The user needs to
go beyond functionality and shift to experiential perspectives to touch the usability and
cognitive, affective, aesthetics, and positive feelings towards the product. Under the cir-
cumstances, the knowledge of end-users potentially requisites the analysing what kind
of experience is expected to evoke. Concerning this, the research knowledge prepared-
ness to be used in UX design, especially in augmented reality service. The UX itself
involves several stages of the mental process, which must be passed. Among them is the
stage of developing (developer) to the end-user (target users). In a practical sense, these
stages involve several elements likewise, valuable, UX characteristic, emotion, usability,
assessable and desirable [13, 14].

Scholars have collected the UX constructs and elements from previous studies using
technology, including the usage of AR technology namely; efficiency, increased aware-
ness, inspiration, motivation, creativity, liveliness, meaningfulness, playfulness & enter-
tainment, captivation, intuitiveness, and tangibility [15]. These constructs and elements
will be in synergy with AX and UX to obtain expert consensus at the next level, namely
the FDM.
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2.3 Augmented Reality Comics (AR Comics)

AR is one of the platforms included in MR representing the interoperability platform
currently used in various fields. Popular in military, medical and aerospace, AR is now
widely used in education, games and arts [16]. The term AR first appeared in 1992 in
the HUDSET research project during designing and prototyping processes. In a prac-
tical sense, the technology enabling this access interface call heads-up (see-thru) com-
bined with a head position sensor to workplace registration systems [17]. The augment
of the visual field of the user information concurrent with reality manufacturing task,
overwhelm the human-involve operations, and they call the system is AR technology
[18, 19].

AR is a technology that allows an interactive three-dimensional environment and
virtual imagery to be overlaid the real objects [20]. This statement is fully supported by
other scholar [21], that emphasis an AR system must have the following properties such
as, combines real and virtual objects in the real environment, runs interactively in real-
time and register real and virtual objects with each other. AR comic was first introduced
commercially in 2016 when Stuart Campbell, a comic artist who produced a comic with
an AR application and sold it online. Comics have evolved in line with technology but
still retain the aesthetic elements. The use of technology enhances the user experience
and sensation, while reading comics with the integration of technology and art [22, 23].
In this study the researchers have selected an existing AR comic published by Marvel,
entitled Master of the Sun as a stimulus to gain expert consensus by employing the FDM.
The comic uses AR technology entirely in conveying the narrative.

3 Fuzzy Delphi Method (FDM)

In this study, the researchers excerpt FDM as a method in order to obtain expert con-
sensus in the context of formulating new constructs and elements to develop an AR
comic prototype. The selected experts are heterogeneous and this is in line with the
FDM technique itself [24]. The selection of respondents for this phase comprises an
appointed panel of experts to validate constructs and elements in the previous MR pro-
cess. Concerning this, ten panelists are appointed, each representing comics and five
others representing AR. Experts’ selection is determined by more than ten years in
comics industry and has produced conventional and contemporary comics. The criteria
considered are qualifications for AR experts, involvement in the new media industry and
recognised expertise. Because these two experts are heterogeneous, therefore, a total of
ten experts are sufficient to obtain empirical data [25].

A methodological review aims to identify the integration of relevant models and
theories. Indeed, for the purpose of critical readings, it was made on three models and
the idea of UX [11, 12, 26]. Furthermore, through the process of screening, selection,
integration, and formulation are critically coupled with identifying UX elements for AR
to get the constructs and elements in the UX. The same concept is applied to the theories
and models of the AX. Three models are integrated, filtered, and formulated to identify
the elements of AX for comics and further identify the constructs and AX elements. The
three models are Redies [27], Leder, et al., [28], and Markovic [29]. On the other hand,
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the constructs and elements that have been identified and adapted from several studies

[15, 30-33]. As shown in Table 1 below:

Table 1. Methodological review proses of construct and element of UX and AX

The construct and element of UX

No Construct Element
1 Efficiency Time, effort
Increase awareness Feeling of discovery, feeling of insights
Inspiration Cognitive stimulated, encourages, eager to
try new
things
4 Motivation Being motivated, Interaction proactivity
5 Creativity Self-expressive, creative
6 Liveliness Vivid, dynamic
7 Meaningfulness Personal meaningful, relevant
8 Playfulness and entertainment | Joy, amusement, playfulness
9 Captivation Captivate, immerse
10 Intuitiveness Human likeness, naturalness
11 Tangibility Concreteness, coherence
The construct and element of AX
No Construct Element
1 Amusement Love, funny, cheerfulness
2 Paradox of tragedy Tragic, Grotesque, Macabre, Horrible
3 Mental jolt Bizarre, fantastic
4 Harmony Verisimilitude, accuracy
5 Storytelling clarity Surprise, drama, amazement, authenticity

3.1 FDM Initial Model Formulation

The ensuing process formulation of the AUX model from the result of the findings of
the expert consensus in the FDM process earlier. In this process, the acceptable con-
structs and elements will be arranged to determine through the process of accumulation,
merging, and altering constructs and elements appropriate to the AR comic. The ranking
of each element will also be studied as a guideline to merge, accumulate or alter the
constructs and elements affording to the AX and UX models as well as the SLR process
carried out.
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16 constructs and 39 elements that have been collected through the methodological
review process were used as random items for expert consensus. Seven levels of fuzzy
scale were used and FDM analysis was performed based on triangular fuzzy number,
defuzzification and ranking. The triangular fuzzy number represents the values m1, m2
and m3, which is the m1 = minimum value, m2 = reasonable value and m3 = maximum
value (refer Fig. 1). Purposely, to produce a fuzzy scale in order to translate the linguistic
variables into fuzzy numbers (refer Table 2). On account of this, the higher of the fuzzy
scale of the exact data will obtain [34]. Conversely, the defuzzification process involves
media values between fuzzy numbers (0—1), and the significant value is below 0.2.
This means that measure items or constructs are accepted based on expert consensus.
Meanwhile, the proses of ranking are to manage the construct and item according to the
chronology of the main and ultimate construct that been occur by expert consensus.

0.0 »

m my my

Fig. 1. Triagular fuzzy number

Table 2. Seven-level fuzzy scale of consensus

Linguistic variables Fuzzy scale

Extremely disagree (0.0,0.0,0.1)
Strongly disagree (0.0,0.1,0.3)
Disagree (0.1,0.3,0.7)
Moderate (0.3,0.5,0.7)
Agree (0.5,0.7,0.9)
Strongly agree 0.7,0.9, 1.0)
Extremely agree (0.9, 1.0, 1.0)

Table 3 postulates the value of three main conditions in FDM: Percentage of expert
consensus, Threshold (d) value, and defuzzification (Fuzzy score). In this case, the
percentage of expert consensus is the main entity, and it is identical significant to be the
foundation for the acceptance of constructs and elements, then the threshold value and
so on is the fuzzy score [35]. Based on FDM conditions, it must be stress that threshold,
d < 0.2, expert consensus percentage >70% and fuzzy score, Amax > 0.5.
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Table 3. Overall acceptance and rejection construct and element of AX and UX
Construct Element Percentage | Threshold |Fuzzy | Consensus |Ranking
value score
Amusement Love 40% 0.187 0.653 | Reject
Funny 70% 0.179 0.767 | Accept 2
Cheerfulness 80% 0.155 0.803 | Accept
Paradox of Tragic 50% 0.147 0.710 | Reject
Tragedy Grotasque 50% 0.165 0.520 | Reject
Macabre 90% 0.178 0.617 | Accept 1
Horrible 70% 0.233 0.613 | Reject 2
Mental Jolt Bizzare 60% 0.196 0.777 | Reject
Fantastic 70% 0.135 0.847 | Accept 1
Harmony Verisimilitude 80% 0.145 0.820 | Accept 1
Accuracy 70% 0.172 0.797 | Accept 2
Storytelling Surprise 90% 0.103 0.910 | Accept 1
Clarity Drama 100% 0.126 0783 |Accept |4
Amazement 80% 0.107 0.863 | Accept 2
Authencity 70% 0.145 0.857 | Accept 3
Tangibility Concreteness 30% 0.221 0.680 | Reject
Coherence 60% 0.215 0.763 | Reject
Intuitiveness Human likeness | 20% 0.228 0.687 | Reject
Natural 50% 0.304 0.590 | Reject
Captivation Captive 50% 0.217 0.807 | Reject
Immersive 50% 0.264 0.770 | Reject
Playfulness & Joy 20% 0.232 0.733 | Reject
Entertainment | A ysement 70% 0.205 0.770 | Reject 1
Playfulness 60% 0.192 0.810 | Reject
Meaningfulness | Personal 80% 0.162 0.757 | Accept 1
meaningful
Relevant 60% 0.208 0.797 | Reject
Liveliness Vivid 50% 0.172 0.727 | Reject
Dynamic 70% 0.157 0.830 | Accept 1
Creativity Self-Expressive | 70% 0.191 0.813 | Accept 2
Creative 100% 0.049 0.947 | Accept 1
Motivation Being motivated | 70% 0.185 0.837 | Accept 1
Interaction 70% 0.188 0.737 | Accept 2
proactivity

(continued)
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Table 3. (continued)

Construct Element Percentage | Threshold | Fuzzy | Consensus | Ranking
value score

Inspiration Cognitive 80% 0.107 0.863 | Accept 1
stimulated
Encourages 80% 0.155 0.803 | Accept 3
Eager to try new | 70% 0.193 0.847 | Accept 2
things

Increase Feeling of 70% 0.135 0.847 | Accept 1

awareness discovery
Feeling of 80% 0.157 0.807 | Accept 2
insights

Efficiency Time 70% 0.135 0.767 | Accept 2
Effort 70% 0.125 0.837 | Accept 1

The formulation process begins by analysing constructs with only one element com-
bined with the appropriate construct and has more than one element. With reference to
this, for AX, two constructs have only one element, which is the paradox of tragedy
(macabre) and mental jolt (fantastic), while for UX two constructs have one element
namely liveliness (dynamic) and meaningfulness (personal meaningful) (see Fig. 2). By
the same token, some constructs have been retained, and some constructs have undergone
a rebranding process in terms of construct names due to the addition of elements that
make the construct stronger and more appropriate. The storytelling clarity construct has
received additional macabre and fantastic elements from the paradox of tragedy. Mental
jolt constructs create the new construct name from storytelling clarity to storytelling
only and both elements from the AX component.

The amusement construct from the AX component has received an additional two
elements from the creativity construct under the UX component, namely self-expressive
and creative. In other respect, the creation of the amusement construct has four ele-
ments: self-expressive, creative, funny, and cheerful. For the harmony construct, the
elements have been integrated with the liveliness construct from the UX component,
which is dynamic. This construct contains three elements: accuracy, verisimilitude, and
dynamic. The original construction of the UX component that increases awareness has
been changed to mindfulness after being added with the personal element meaningful
is a construct from the UX component that is meaningfulness. It must be stressed that
the UX component’s efficiency construct is maintained and the original construct from
the UX component that is motivation has been renamed to the incentive to make it more
suitable for the AUX model to be developed.
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Fig. 2. The formulation of the AUX model

4 The Heptagon of Aesthetic User Experience (AUX) Model

The heptagon of the AUX model (Fig. 3) was taken in conjunction with celebrating the
shape of a heptagon that has seven corners representing the seven AUX constructs and
24 elements embedded in it. In such a case, it becomes the basis and guideline for the
production of aesthetic products that use HCI devices. The description of each construct
and element is as follows:

4.1 Storytelling

Storytelling constructs are among the main agendas in the AUX model as a narrative
aesthetic product. In this case, it is supported by an element of authenticity that is able
to provide novelty value. In addition, surprise, drama, fantastic and macabre elements
can stir emotions and publish a sense of amazement.

4.2 Amusement

Amusement is self-expressive born from a creative point of view, and in the context of
AUX, it is a manifestation of self-expression, creativity, funny and cheerfulness. The
value of amusement is applied in AUX as a reflection of the basis of the beholder aesthetic
object’s emotion and aesthetic experience.
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Fig. 3. The heptagon of AUX model

4.3 Harmony

Harmony in the AUX model encompasses the aesthetic and user experience of the
aesthetic objects and HCI products. It requires precision from a technical point of view
and emotional experience so that the beholder feels something is true and verisimilitude.
In addition, it can also implement products that are not static but more dynamic.

4.4 Inspiration

Among the important constructs in AX and UX are cognitive. It plays a big role in
stimulating knowledge with existing knowledge and previous experience. It can also be
a medium to encourage and shove for the beholder eager to try new things.

4.5 Incentive

The incentive is a construct that aims to inspire always to be motivated. The combination
of AUX with the device and the aesthetics of the product provides an experience of
interaction with the activities offered, giving positive encouragement to the aesthetic
object.

4.6 Mindfulness

Mindfulness is an awareness of the need to explore and experience with aesthetic devices
and objects. That being so, the beholder will be able to feel of insight and at the same
time, grow an experience termed personal meaningful.
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4.7 Efficiency

Undeniably attainment of something efficiently time and effort is an important thing as
its main goal. In the context of the AUX model, the beholder’s experience with AUX
products is related to time and effort.

5 Conclusion

In conclusion, the heptagon of AUX model (Hepta AUX) is a combined model between
AX and UX theories for technology-based arts application. It can be used as a guideline
for the development and evaluation not only for AR comics but other technology-based
arts applications such as digital art installation and VR poster. According to previous
studies, most products from mix-reality applications that apply art elements use a lot
of UX model while most art objects that apply mix-reality technology only use AX
to translate the results of the product. Furthermore, the significant contribution of the
Hepta AUX model is that it bridging the two major theories that are different in terms
of discipline and body of knowledge, namely AX and UX to be sinergised, thus enable
to establish an accurate empirical measurement of commonly neglected area that is
technology-based arts application.
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