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Haptic Design with Spatio-Temporal Composition toward Eliciting Synesthesia Experience

Thesis Summary

Synesthesia experience has been discussed since ancient times in philosophy, art, and modern science
as an integrated sensory experience of human imagination that includes abstractions beyond the real.
Rachel Carson, an American marine biologist, calls the embodied experience of “the beautiful, the awe,
and the wonder” a “sense of wonder”, and states that such an experience is especially important for
children. Although the object of her study was nature, there are many environments around the world
where beautiful, awe, and wonder things can be found, such as churches, temples, where rituals and
ceremonies.

All the information that appeals to the five senses in these spaces, such as light, sound, scent, and air, is
artificially and meticulously designed aesthetically, and invites us to experience new senses that we
have never experienced before. This kind of artefacts is no different from xR (AR/VR/MR collectively),
which uses science and technology to realize new experiences, and can be seen as functioning as xR at
the time.

The goal of this research is to create synesthesia experiences that are “beautiful, awe, and wonder”
using science and technology, and to propose a technology to create abstract images created by our

body sensations.

Our proposal is a spatio-temporal representation of the haptic to create a synesthesia experience. This
is because embodied sensation is indispensable for embodied experiences such as obtaining
“something beautiful, awe, or wonder”. When we decompose the experiences of churches, temples,
shrines, rituals and ceremonies, we find that they are all synesthesia experiences in which all five
senses are integrated, rather than experiences obtained through a single sense, and that the body itself
is always present in the space. We hypothesized that the boundary between the space and the body
becomes melted in these experiences, creating a sense of unity between the space and the body.

The hypothesis in this study is based on the idea that the elements that produce such synesthesia
experiences are contained in the haptic, which covers the entire body. Therefore, we focused on
“ambiguity”, which is one of the characteristics of the haptic, and extended the characteristic that is
generally talked about in the relationship between people, such as touching, to the whole body. In this
paper, we propose a haptic expression for the whole body in order to realize the Synesthesia

experience.
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Specifically, Chapter 3 describes “ambiguity in space and the body”, “situations in which information in
space is transmitted to whole-body haptic senses”, “methods of expression in which information
surrounding space is transmitted to the body”, “methods of designing spatio-temporal patterns of haptic
sensations”, and “methods of designing haptic semantic spaces for individual haptic sensations.

In Chapter 4, with the objective of “designing the haptic sensation that will be the element to create the
Synesthesia experience”, we realized an environment in which we can freely design the haptic sensation
to create the Synesthesia experience by satisfying the “design method of haptic texture in a single haptic
sensation.

In Chapter 5, we developed a suit-type full-body haptic device in combination with “Rez Infinite”, a
Synesthesia content designed using audio-visual VR, with the objective of “extending the Synesthesia
experience by combining audio-visual Synesthesia content with full-body haptics. From the experience
realized here, it was suggested that the device would not only extend the Synesthesia experience, but
also have the effect of transforming the body senses.

In Chapter 6, based on the findings of Chapter 5, we developed a chair-type whole-body haptic device
with the aim of “creating a synesthesia experience through spatio-temporal design of whole-body
haptics. From the experience realized here, it was suggested that it would have the effect of uplifting the
mood and promoting a state of concentration, as well as strongly transforming physical sensations such

as body melting, floating, and illusion.

From the above implementation, the contributions to the “Research on haptic Expressions for the Whole

Body to Realize Synesthesia Experiences” are as follows.

As contributions from the design point of view, we proposed a “human-space” design method based on
the ambiguity of the haptic, and clarified the spatio-temporal representation of the whole body haptic
sensation and the design of the Synesthesia experience.

In addition, from a technological point of view, we have proposed and realized the Synesthesia Suit and
Synesthesia X1-2.44, which are full-body haptic devices that create the ambiguity of space and body,
and an environment that allows the free design of haptic actuators and haptic sensations that create the
Synesthesia experience. We also proposed and realized “Synesthesia Suit” and “Synesthesia X1-2.44",
full-body haptic devices that create ambiguity between space and body.

Synesthesia Suit” and “Synesthesia X1-2.44” have been exhibited both in Japan and abroad as
artworks, and a total of over 2500 people have experienced the Synesthesia experience, which is the
concept of this research. It can be said that the work has social impact.

We would like to continue our research on the Synesthesia experience and realize a future form in which

everyone can have a physical experience that deeply touches our senses.
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