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Abstract. This study aims at understanding multisensory interactions, from vis-
ual or bimodal to all senses, to design user experiences for art appreciation. Mu-
seum experiences are not just an encounter between an eager visiting public who
soaks up the knowledge articulated by the curatorial team. It is a multilayered
journey that is proprioceptive, sensory, intellectual, aesthetic, and social, leading
to learning and reflection [1]. The target users for this study are people who are
not well versed with the context of a visual artwork and are unable to interpret it.
Based on secondary readings, it is essential to determine what sensory experi-
ences we can design for and how we can meaningfully stimulate such experi-
ences, when interacting with technology, while understanding the limitations that
come into play when users need to monitor more than one sense at a time [2].
The research conducted for this study involved evaluation of simple everyday life
activities for multisensorial interactions, through both qualitative and quantitative
data collection. The observations from these activities and secondary readings of
the subject, have further been tested in the context of visual art experiences,
through auditory and visual art prototypes. The key finding of the study is that
any multisensory experiences should be designed by isolating the secondary
sense modalities. The experience through unconscious senses should be induced
involuntarily, by associating a narrative with the entire experience. Based on
these findings, a set of principles for designing multisensory experiences have
been formed. These principles can further be tested in different contexts for de-
signing intuitive immersive experiences.

Keywords: Multisensory interfaces, Sensory isolation, Immersive art experi-
ences.

1 First Section

1.1 Introduction

The senses that we use while interacting with technology are mostly restricted to vision
and audition. In order to translate these experiences, be it conscious or unconscious, to
HCI, we can design multisensory experiences by evaluating different experiences in
real life and implementing those in our designs [2]. These design interfaces should take
into account the relationships between the senses and understand what limitations come



into play when users must monitor information from more than one sense simultane-
ously [3].

This study focuses on identifying different principles for designing multisensory
interfaces from everyday experiences and applying those in a specific context to build
meaningful experiences.

1.2  Research design

The research has been done in the following two phases:

o Informal research, through quick prototyping for everyday activities, has been con-
ducted with 5 individuals. Both qualitative and quantitative data is collected through
observation and conversations during the course of the activities. The raw data ob-
tained is supported with visual and auditory references of the process to draw obser-
vational insights.

e Testing of audio-visual prototypes of visual artworks, based on the learnings from
the first phase. These prototypes were specifically created in the context of art ap-
preciation for people who are not well versed with the context of visual artworks.
The responses were collected from 8 users, through formal interviews.

1.3 Designing multisensory experiences by secondary sense isolation

Multisensory experiences should be designed by isolating the secondary sense modali-
ties. Human physical interaction is inherently multisensory [4]. As participants, one
may not be aware of the senses that they are engaging with. For instance, when sipping
a cup of coffee, it is not just the smell and taste of coffee that constitutes the experience.
The involvement of temperature, color, texture or the material of the cup, sounds in the
background, feeling and the overall environment, contributes to the experience as well.
These may not be obvious to a user when participating in an activity but can alter the
user behavior and experience. In this case, the senses of smell and taste are primary or
the conscious senses of interaction. While the ones which are less obvious, are the sec-
ondary or the unconscious senses. Isolation of senses means enhancing the experience
with secondary sense, while eliminating the interaction with primary sense. Playing the
sound of crunching of chips, to provide an experience of the activity or the environment,
where one usually eats chips, is a simple example of isolation.

In order to understand conscious and unconscious sensory interactions in everyday
life, a research activity was conducted. This was based on the 5 senses graph by Jinsop
Lee and the idea of experimenting and designing intuitive interactions with Hidden
Senses exhibit curated in Milan Design Week, 2018. The idea of designing interactions
to tap two different layers of experience: the immediate experience of actually interact-
ing with the technology and the past, familiar experiences that populate people’s mem-
ories was showcased in the Hidden senses exhibit [5]. Jinsop Lee, an industrial de-
signer, proposed his five senses theory where one can grade in the intensity of every
experience with respect to each sense [6]. With these graphs as a tool to collect re-
sponses, we have tested everyday prompts, like crunching chips, reading a book, mak-
ing coffee etc. for the following activities:



Activity 1. For each prompt, a user rates the intensity of experience with each sense
modality. The data is collected for both before and after the activity. During the activity,
the users are asked to observe the senses intentionally.
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Fig. 1. Intensity graphs for before and after an activity. The x-axis represents the five senses,
while the intensity of interaction is mapped on a scale of 0-10 on y-axis, respectively.

Activity 2. The conscious or the obvious mode of interaction for each prompt is hidden
and a user describes the interaction with other i.e. the unconscious senses. The emo-
tional value for each interaction is plotted on a similar graph. For example:

e Smell through visual
e Sound through visuals
e Visual through sound

experience

emotions



Fig. 2. This is an emotion graph, which was created when the activity of crunching of chips is
identified by the secondary sense of sound. The x-axis represents different emotions, while the
y-axis rates the intensity of the emotional experience on a scale of 0-10, respectively.

Based on the above research activity, conducted as a part of this study, we found the
following:

e During an everyday activity, the impact of obvious sensory interactions, which the
users relate to with an experience, tend to fade away. On the other hand, the uncon-
scious interactions are contributing to enhance the experience.

o Asking the users to relate to the original experience, based on the unconscious/ un-
obvious interaction, adds an element of surprise to an existing experience.

ACTIVITY 1

Fig. 3. Intensity graphs for Activity 1 for the prompt of making coffee. In this case, the intensity
of experience with sound (secondary sense) rises, with decline in the intensity of sight (primary
sense).

This showed that the emotional response to a sensory interaction changes with
change in primary sense modality but lies in a similar range for different users. During
the experience, users tend to relate these interactions to a personal experience or the
expected nature of the activity in general.



RESPONSE 1 epeence

Sound of sipping a warm drink- maybe
Coffee, Tea
The coffee is very hot and someone is sipping

Brown, black, white
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Fig. 4. Response 1 for the prompt of making coffee, accompanied by the emotion
graphs.

RESPONSE 2 o

Trying to cool a hot beverage by blowing and

then sipping it.

Black Coffee

The person might be getting late for work or is : ®

in o rush.

Black, Brown L

Fig. 5. Response 2 for the prompt of making coffee, accompanied by the emotion graphs.

Of course, there is a possibility that when repeated frequently, experience with the
unconscious senses could turn out to be less engaging like the primary sensory interac-
tions in real life. Therefore, when designing multi-sensorial experiences, using the idea
of isolation, one time-sensory interactions should be preferred over repetitive interac-
tions.

2 Second Section

2.1 Narrative based multisensory experiences for art appreciation.

There is a growing international interest in more immersive media (multisensory)
experiences [7]. For users, non-linear stories stay with them because they demand care-
ful thinking about all the pieces presented. When one completes that puzzle, they feel
a real sense of achievement [8].

The experience through unconscious senses should be induced involuntarily, by asso-
ciating a narrative with the entire experience, because not only would the narrative
help in enhancing the experience by engaging unconscious senses, but also give a di-
rection or flow for the user journey. “Multisensory stimulation, along with interactive
components and dynamic displays, has a strong influence on the visitor experience, espe-
cially in terms of the visitor’s sense of flow and immersion.” [9]



This is also evident from the testing of visual art prototypes with multiple sound-
scapes and audio commentaries to describe the artworks, done with the users. To un-
derstand the user behavior and experience with visual artworks, created by Amrita Sher
Gil in different settings, visual and auditory prototypes have been created. These pro-
totypes add an additional auditory experience to visual artworks by combining sound-
scapes associated with the elements of the artworks. There are multiple soundscapes
associated with each artwork. These soundscapes could be ambient sounds with still or
moving visuals and audio commentary. The purpose of these soundscapes could be
satisfying the visual experience or creating a disturbing experience overall. Here, sound
becomes the primary sensory mode of communication and can alter the visual interpre-
tation or experience of the prototype.

Visual_Art_Prototype_1.mp4

Fig. 6. This is the first art prototype for Notre Dame (1932), an artwork by Amrita Sher Gil. The
auditory input supports the visual cue of church tower blocking the view of the impressionist
river and the city. The sound of church bells dominates over the city sounds and the river.

Visual_Art_Prototype_2.mp4

Fig. 7. This is the second art prototype for Notre Dame (1932), an artwork by Amrita Sher Gil.

The soundscape associated with the background, depicts the idea of a quiet city by a river with

natural and calming sounds which aligns with the visuals in the artwork. The interpretation of

the artwork with both visual and sound, contradicts with the idea of the setting being at a busy
location in Paris.

“

Visual_Art_Prototype_3.MOV



Fig. 8. This is the final art prototype for Notre Dame (1932), an artwork by Amrita Sher Gil.
This version aims to create a disturbing experience by expressing different message through
both sensory modalities. The soundscape signifies the setting of a busy tourist spot of the city
of Paris, where this artwork was originally created by the artist.

Within this activity, most users could engage with secondary senses effectively, when
accompanied with a conversation during the interviews. The main observations from
these interviews are as follows:

e A user, who is not well versed with the context of an artwork, finds the visual expe-
rience to be minimal and less relatable.

e Ambient soundscapes turned out to be useful in connecting and directing the users
in the initial phase of experiencing the artworks, while keeping the scope of inter-
pretation open.

¢ Audio commentaries on the other hand, provided clearer ideas about the context but
were a bit overwhelming or too informative in terms of experience.

art_prototype_ambient_soundscape.mp4

Fig. 9. This is a art prototype for Hungarian Peasant (1938), an artwork by Amrita Sher Gil.
Ambient soundscape is associated with the visual here.

0]
audio_commentary.MOV

Fig. 10. This is a art prototype for Hungarian Peasant (1938), an artwork by Amrita Sher Gil.
Here, an audio commentary is associated with the visual artwork [10].

Based on these, one could mention that audio commentaries are informative and are
very common in museum exhibits and may not be treated as multisensory interaction.
That may be true, and audio commentary could be added after the immersive multisen-
sory experience with the artwork like those museums. But they should not be a part of
the narrative that is created specifically for the purpose of art appreciation, because of
their conclusive and informative nature. The multisensory artworks should rather be
open to interpretation where every user can have a unique experience with the same
artwork.



Conclusion

The above stated arguments form on the following design principles, which must be
followed to design a multisensory art experience:

Secondary sense should be isolated to design multisensory experience.

Create a narrative to engage with the unconscious/ inactive senses of a user.
Background interactions for every sensory modality, should be considered.
One-time sensory experiences should be preferred over repetitive interactions.
Experience with either sense, primary or secondary, should be ambient and not over-
whelmingly informative.

Any essential information, which may not be communicated through the ambient
sensory experience, can be shared after the multisensorial experience.

Based on these design considerations, I am working on conceptualizing a virtual
reality multisensory prototype, with three sets of visual artworks by Amrita Sher Gil.
These sets are based on time periods and locations of the creation of these artworks.
Soundscapes and smells based on the narrative of an artwork or the context would
be an additional element to an existing visual experience. The idea of experiencing
an artwork in a VR environment by participating would be more of a learning expe-
rience, where everyone has an inclusive and memorable experience, paving the path
for art appreciation.

Considering these design principles as an elementary framework, we can design
more immersive user experiences in future. These experiences would not only be
meaningful for every user, but would also lead to valuable insights and opportunities,
as to how multisensory simulations can influence human computer interaction.
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