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About Kyo-Kanoko Shibori

Mitsuo Matsuda
Traditional Craftsman

Kyo-Kanoko Shibori is a traditional Japanese dyeing technique that has developed in Kyoto and
is known for its high artistic quality and technical sophistication. The word "kanoko" comes from the
white spots seen on the back of a deer, and the name was given to the dotted pattern that appears on
the fabric. Tie-dyeing itself has a long history, and there are records of the technique being used in
the Nara period, and it was also used for court costumes in the Heian period. One theory is that the
technique originated as a wisdom for daily life before the Jomon period.

Kyo-Kanoko Shibori in particular developed greatly in the early Edo period, and the technique
was refined in Kyoto, where Kamigata culture flourished, supported by the demand of nobles and
wealthy townspeople. Beautiful patterns and gorgeous colors were in demand, especially for silk
fabrics, and Kanoko Shibori came to occupy an important position in Kyoto's dyeing and weaving
culture.

Kanoko Shibori is characterized by its fine, regular dot patterns. To create this pattern, a highly
skilled manual technique called "tekukuri" is required. Each piece of fabric is pinched with
fingernails and tied with cotton, linen or silk threads, creating areas that the dye does not soak into.
The number of tying points can reach several hundred thousand per tan, a task that requires great
patience and concentration. This tying method makes it possible to create a wide variety of patterns,
large and small, that are not merely decorative but also imbued with meaning as a pattern or a
seasonal feeling.

Traditionally, natural dyes derived from plants have been used for dyeing, and in the past, indigo,
safflower, purple root and kariyasu were used to create calm, deep colors. The finished product
varies subtly depending on how tightly the thread is tied, the concentration of the dye and the dyeing
time, so the experience and intuition of the craftsman greatly affect the quality of the finished product.

Furthermore, there is a top-quality product called "Honbita Shibori" in Kyo Kanoko Shibori,
where each dot is perfectly evenly arranged and the fabric is perfectly dyed even on the back. These
exquisite products are used for ceremonial wear, particularly for formal wear, and are known to be
very expensive.

In modern times, the demand for kimonos and obi using Kanoko Shibori is declining due to the
decline in traditional Japanese clothing and changes in lifestyle, but at the same time, new value is
being created. For example, Kanoko Shibori techniques are now being used for fashion accessories
such as stoles, scarves, and bags, as well as interior fabrics. It is also becoming more highly regarded
as an art piece, and has been introduced at exhibitions overseas, expanding the possibilities of
expression beyond tradition. In addition, I have been researching space.

Even now in Kyoto, a few specialized Shibori craftsmen, including myself, continue to preserve
this technique, but as kimono culture declines, there are still challenges in training successors and
passing on the technique. I hope to collaborate with the younger generation of artisans and designers,
and move Kyo Kanoko Shibori into a new era in which tradition and innovation coexist.

Finally, I am pleased to have been able to express cutting-edge technology using shibori, the
world's oldest dyeing technique.
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Applications of Muography in a Smart Society

Dr. Hiroyuki Tanaka

Director & Professor
International Muography Research Organization
University of Tokyo

Traditional crafts are perhaps the most tangible embodiment of intangible cultural heritage.
Science is also an example of intangible human intellectual heritage, but the difference is that
science itself does not manifest its results in tangible industrial products. Science provides a
framework to make tools which can then be applied to solve problems or provide new
technologies for human societies shaped by human applications. Especially in the 21st century,
this human activity has been heavily focused on digital development. Rapid digital
development continues to shape our lives, improving the comfort of human living spaces,
energy efficiency, and safety of communities.



Industry 4.0, or the “Fourth Industrial Revolution,” which has followed the Third Industrial
Revolution (the “Information Age”), is fundamentally changing the way the world‘s
production and supply networks operate by facilitating the automation of problem analysis
and diagnosis without the requirement of human intervention. This revolution blurs the
boundaries between the physical and digital worlds, and further expands existing society
through the integration of the two worlds. In this era, the way humans experience the world
around us has become more diverse and faster than ever before, and the way we perceive it
has changed. Therefore, while previous social augmentation was designed by a small number
of people, this new social augmentation might be the entry point into a creative era in which
the entire human race will design the future of society with their own creativity animagination.

Finding a more effective strategy to connect spatiotemporal information with Industry 4.0
technologies such as artificial intelligence (AI) and the Internet of Things (IoT) is a
prerequisite that must be resolved before the design of future society can be fully realized.
This is because Industry 4.0 exists within a larger framework of “space-time”. On the other
hand, muography can be thought of as forming part of space-time. In the physical world,
absolute time and absolute space introduced by Isaac Newton in “Principles of Natural
Philosophy” has been rejected, and the speed of light now reigns as an absolute existence.
Space-time provisional technology that utilizes the absoluteness of the speed of light was
manifested as satellite space-time positioning technology (using radio waves, a signal that
travels at the speed of light), as represented by GPS, which appeared in the latter half of the
20th century. The global sharing of space-time formed by satellite space-time positioning
technology has greatly promoted the development of the fourth industrial revolution by
combining it with the Internet of Things (IoT) in the 21st century.

Muography utilizes cosmic ray muons as a signal/probe that moves at the speed of light.
What makes cosmic ray muons significantly different from radio waves is that they travel
straight without bending even in environments where radio waves bend or stop. This happens
mainly is because the muon signal has rest mass and its time is delayed. Therefore,
muography can provide more accurate space-time in environments where radio waves
(including GPS) bend or stop. For example, satellite positioning technology cannot be used
indoors or underground, but by combining it with muography, global space-time sharing is
possible even in these places. This global space-time sharing technology is called muometric
technology as a branch of muography.

Sharing spatiotemporal information indoors and underground can support IoT applications
for a variety of topics, such as autonomous mobile robot operation,, 3D printing, human/cargo
navigation, tourist information services, context-aware intelligent services applied to personal
networks, and patient and medical personnel location in hospitals. In addition, it is also a key
component for endowing modern wireless sensor networks with spatiotemporal information,
such as Internet of Vehicles (IoV), structural health monitoring, and remote health monitoring
systems. Muometric technology can be combined with local space providing technologies
such as magnetic navigation and accelerometers, local time providing technologies such as
small atomic clocks, and global time providing technologies such as post-5G to further
improve accuracy.



Sharing global spatiotemporal information is essential to operate various aspects of
modern society more efficiently and effectively. With the advent of the Fourth Industrial
Revolution, the demand for accuracy, resilience, and availability of spatiotemporal
information is increasing, and it is expected to contribute to improving the comfort of
living spaces, energy efficiency, and safety of local communities. Muography adds to the
intangible human heritage inherited from and building upon the contributions of past
generations which connects the past to the future. Incorporating even more intangible
cultural heritage in this way into muography and manifesting it as muographic art may be
synonymous with manifesting the present bridging the past and the future.
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Figure 1: A tower equipped with a uPS demo unit, exhibited for the first time in the
world at the G-Space EXPO held at Tokyo Big Sight, January 29-30, 2025.
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Muon, Muography and Muography Art

Dr. Kenji Sumiya
International Art Institute
& International Muography Research Institute

One of the high-energy particles that rains down on Earth from space is the Muon. Muons are
elementary particles produced when cosmic rays collide with atomic nuclei in the Earth's atmosphere.
Similar to electrons but approximately 200 times more massive, muons have a fleeting lifespan of
about 2.2 microseconds. Despite this, they reach the Earth's surface at a rate of around 10,000 per
square meter per minute. Because of their remarkable penetrating power, they can traverse even dense
materials such as lead. Muography is a technology that capitalizes on this characteristic to non-
destructively visualize internal structures.

Muography is a radiation-based transmission imaging technique utilizing muons. While its principle
resembles that of X-ray imaging, its uniqueness lies in its applicability to much larger objects. By
measuring the attenuation of muons as they pass through materials, Muography reveals the internal
density distribution of the object in question. The denser the material, the more muons it absorbs or
deflects. Conversely, in regions containing cavities or low-density materials, more muons pass
through—allowing these areas to be clearly visualized.

Using this technology, a team led by Professor Hiroyuki Tanaka of the University of Tokyo
succeeded in observing the inside of the Mt. Asama volcano in 2006, garnering worldwide attention.
Today, Muography is also used in the non-invasive study of cultural heritage artifacts, diagnostics of
nuclear reactor interiors, and exploration of subterranean voids. A particularly notable achievement
was the 2017 discovery of an unknown chamber within the Great Pyramid of Khufu in Egypt by a
research team from Nagoya University—an event that significantly heightened interest in Muography.
These advancements have opened new frontiers in the visualization of massive structures, long
considered inaccessible through conventional methods.

Amid these scientific endeavors, a new genre known as “Muography Art" has recently emerged.
This innovative form seeks to reconstruct, both visually and artistically, the hidden worlds unveiled by
muons—fusing the realms of science and art. By transforming Muographic data into digital artwork,
three-dimensional models, or audiovisual installations, artists can evoke the “inner forms” of nature
and manmade structures—forms typically invisible to the naked eye—thus appealing to human
emotion and imagination.

Muography art was developed by Kenji Sumiya and Hiroshi Nakajima. It represents the
convergence of two ideals: the scientific pursuit of making the invisible visible, and the artistic drive to
give shape to unseen values. As such, it fosters the social dissemination of scientific knowledge and
serves as an engaging medium for education and public enlightenment. It also offers an experiential
pathway to understanding complex and unfamiliar subjects such as radiation and elementary particles
through the lens of visual expression.

In conclusion, muons—fundamental particles of the universe—are proving instrumental in unveiling
the unknown spaces and hidden structures that surround us. Muography is evolving not only as a
scientific technique but also as a profound mode of artistic expression. I am confident that Muography
art will continue to gain recognition as a groundbreaking cultural endeavor, bridging the
accomplishments of science and technology with the world of human perception.
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I wanted to express the cutting-edge technology of muography using the world‘s
oldest dyeing technique, “shibori”! I created a piece that lets you feel the muon
particles flying around and the hot interior of the earth, which looks as if it might
explode at any moment.
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I will show you everything before your dreams and romances disappear. I am not

so wonderful as you imagine!
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The earth destroyed by people floats as “trash” in the universe. By contrast, there
is a beautiful moon.
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Originally, the kimono of the ceremony clothes has a design of grass and flower, an
expression of the four seasons, and a classic auspicious pattern design. I expressed the
invisible movement (flow) by breaking the patterns such as the cloisonne of the
auspicious pattern, the waves of the blue ocean, and the instep of the turtle. because my
technique is to make it possible to wear it as a kimono. Both tradition and science are
challenges.



O DODObOoOO0oooooobbooboo
The bottom of the earth “Kaijyu Muogon”

HRERERERE O duobbroooogoagg
. U dooobobood goooobn
Mitsuo Matsuda Tapestry[] Kyoto Kanoko Shibori
00 00O H200cm x W100cm
000do?2022

gbogbuooodbobobuoboooboobobobuobopes oo
godd goodgoooobobbobbiboooooouooobbbbood
gogobobbobbodgoooobbobbooooon

State-of-the-art science and technology to challenge the unknown underground that
refuses human invasion! ! “The underground that cannot be seen, the invisible
elementary particles.” The docking of this invisible thing is expressed with the oldest
dyeing “shibori”.
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The tomb of Soryushi(elementary particle), which came from outer space, was made
into a three-dimensional object by expressing the shape of astone and using Kasamaki
shibori technique. The elementary particles are expressed by changing the color and using
the Oke Shibori technique. It is shaped like an inverted triangle to represent muons raining
down from the sky.
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Elementary particles have been pouring in since before the capital was built. If I was to

add color to these elementary particles, perhaps the ancient capital would look something
like this. I created this work by layering three different types of silk.
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Kyo-kanoko Shibori
Traditional craftsman  Mitsuo Matsuda

Received the Kyoto Prefecture Governor's Award.

Exhibited in the Paris Collection in cooperation with designer Yohji Yamamoto.

Interviewed in the Paris fashion magazine "ELLE" and featured in issue 2588.

Instructed dyeing techniques for three months as a professor at the Faculty of Fine Arts at Northern
Ilinois University (USA) at the request of the Agency for Cultural Affairs, Government of Japan.
Collaborated with the Paris Collection for the MENs MASATOMO COLLECTION, producing
dyed garments for actor Hiroyuki Sanada.

Appeared on TV Tokyo's "Fashion News".

Established the Otofu Kobo, a group of dyeing craftsmen.

Received the "Traditional Craft Industry Revival Association Award."

Participated in the Muography Art Project and began creating works, and has exhibited Muography
Art every year since 2017.

Created costumes for Ieyasu and other cast members in the NHK's historical epic series "What Will
leyasu Do?"

Created costumes for the Paris Collection at the request of Christian Dior.

Received the Traditional Industry Outstanding Technician Award from the Kyoto Prefectural
Governor and became a Kyoto Master Craftsman.
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Kansai University Muography Art Project office
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“Elementary particles pouring into the
ancient capital”




