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The psychological effects of digital art using LED pixel mapping

& 44 (Name) Shinichi SAKAMOTO

Throughout human history, art and culture has continued to move the emotions of all kinds of]
people through visual and auditory sensory stimuli, arousing feelings of elation and depression,
motivation, and diverse emotions such as joy, anger, sorrow, and pleasure, but in the modern|
age of digital shift DX, the direction of the development of emotional technology is also changing
significantly. For example, the way we perceive the world is being redefined, with sensorg
detecting human activity and controlling images and sound, and the introduction of virtual reality
(VR) and augmented reality (AR). Art spaces are the only places where we can interact, and they
can be thought of as elements that greatly determine the direction of human evolution by acting
as a bridge between the functions of sensation, movement, emotion and cognition, which are
inscribed in the genes that each of us share and have inherited from the past in human history,
and the new conceptual spaces that are being born anew.

For this research, we used a series of LED light bulbs with built—in control ICs (pixel LEDs)
to cover the surface of a structure and lay them out in a map—like pattern. We then used ‘LED
pixel mapping control technology’ to individually control each LED by assigning it an address
and programmed light and sound to create a large—scale spatial production. We created digital
art works that controlled light and sound, and installed them in two different fields to see
how they would work in real life. We also examined their biological basis to see how they could

be expanded into future applied technology.

Field Experiment 1: I1luminations that contribute to increasing the number of visitors to local
tourist events

We created and implemented an entertainment piece using LED pixel mapping control technology
at Tokiwa Park Amusement Park in Ube City, Yamaguchi Prefecture. Pixel LEDs were installed on
or partially covering the ridgelines of the existing buildings in the amusement park, and pixel
[.LEDs were also installed on the trees along the promenade in the amusement park, and control
was performed in sync with the music using PC programming software for individual objects and
groups of objects. This event is held at a fixed time each year, and when a work using the same
method (however, the content was composed as a single story over the three—year period) wag
exhibited over the three—year period from 2017 to 2019, it was possible to lead to a continuous
increase in the average number of visitors. When we looked back on and evaluated the factors

behind this success from a quantitative and objective perspective, we speculated that the success
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may have depended not on the number of LED bulbs themselves, but on the increase in the number]

of ‘groups’ defined as the units of synchronization, which were the models of the objects created
using LED lighting and their collections. Furthermore, it is thought that the reason for the
large number of visitors to this work, which was designed with a focus on the fusion of digital
and nature, was also due to the fact that it was able to attract visitors despite the harsh winter
outdoor environment, with its cold, strong winds. It was able to present effective technical
requirements and concepts that will lead to future applications, and it was confirmed that it
is an effective basic technology that can activate the sensibilities of a large number of people
through LED pixel mapping and synchronized music control, and that it is effective for

next—generation development

Field Experiment 2: Digital Art and Biological Foundations to Guide the Social-mindedness of]
Nursing Home Residents

In today’ s increasingly diverse and complex society, it is important to create a system that
helps the elderly find ways to live their lives as they wish and continue to do so throughout
their lives. As a solution, we conducted a large—scale experiment in December 2023 to confirm
the effectiveness of the sensory activation function of the digital lighting technology described
in the previous chapter. digital lighting technology, which had been confirmed as effective in|
a large—scale demonstration in the previous chapter, was used to create a light show based on
the natural environment, focusing on LED pixel mapping illumination, in the courtyard of a
Japanese senior citizens ‘ residence (Type A low—cost senior citizens’ home) for about two months|
As a result, a questionnaire conducted immediately after the event showed that approximately]
97% of the residents felt that their mood had improved as a result of the installation. In addition,
while the residents usually spend most of their time in their rooms, apart from when they gather
in the dining room for meals or for in—house events, during the period of the illumination event,
we observed an increase in their willingness to go outside and interact with others, with many]
of them moving to the area where the illumination was set up or watching the show from the
windowsill. In this field test, the focus was on white light with a yellow tinge, based on the
intention to provide warm light for the living space of the elderly, but this may have suggested
a relationship between the colour wavelength that matches the visual function shift of the elderly
and the biological basis of the visual biomolecular machinery and emotional function, which is

known to be effective for bipolar disorder.

[Possibilities for future development linking the two field verifications]

In the above two field verifications, it was possible to confirm the inclusion of technical
elements that bring about psychotropic effects with LED pixel mapping, and it is expected that
support technology development will be promoted in the future with more detailed factor and
foundation elucidation. Internationally, psychopharmacological treatment and the introduction

of therapeutic intervention methods are being promoted to address the problem of mental disorders
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among the growing number of people with lifelong mental disorders, but these are only temporary
solutions. The main reason for this is the lack of objective and quantitative evaluation
techniques for the complexity of mental functions, but the use of LED pixel mapping lighting

technology may provide a way to overcome the problem of increasing mental disorders.
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