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1. INTRODUCTION 

We have been creating media art during which new technologies play an important role. Recently, 

we've been curious about the usage of a high-speed camera, through which we've found hidden beauty 

in various natural/physical phenomena. Especially, we've been curious about fluid behaviors and have 

been trying to make media arts by capturing fluid behaviors employing a high-speed camera. Sup-

ported by this system, we've been trying to make new sorts of media art [1]. 

This area is named “fluid mechanics” or “fluid dynamics” and there has been a spread of research 

within this area [2][3]. As some fluid motions look beautiful, there's another research area called “vi-

sualization of fluid motion” [4]. However, most visualization results show only stable fluid behaviors 

and there are few unstable or, in other words, un-predictable behaviors. Such unstable or unpredicta-

ble behaviors are significant within the creation of art. Therefore, to understand various unstable or 

unpredictable fluid behaviors for artwork creation, it's important to introduce a new method of con-

trolling fluid behaviors. 

In this paper, we describe a way that has been developed and introduced by us to make new media art. 

Within the method, we used viscous fluids like paints with various colors, to which we applied vibra-

tion to supply upward motion and shot their “jumping-up” behaviors with a high-speed camera. it had 

been revealed that jumping-up paints create various forms that change during a very short time. How-

ever, control of the jumping-up behavior depends on many factors, like sound form, sound frequency, 

fluid amount, fluid viscosity, etc. We call such a group of parameters as Sound Vibration Form (SVF) 

and have administered systematic experiments to research the way to control the variables of SVF [5]. 

Utilizing the result, Naoko Tosa, one among the authors, shot various jumping-up paints by changing 

relevant parameters and carried out the editing of the obtained video, then a sort of media art called 

“Sound of Ikebana” was created [6]. 

She has exhibited her media arts including the Sound of Ikebana at various places throughout the 

world and has received comments on her media arts from many Western people including art curators, 

art critics, etc. Interestingly, they feel that there's Japanese beauty in these artworks. Why do they feel 
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Japanese beauty within the visualization of natural/physical phenomena? For this, supported by our 

consideration, we've developed a hypothesis that one important factor of Japanese beauty comes from 

the extraction and expression of beauty hidden in natural/physical phenomena. Because the relation-

ship between her media arts and Japanese beautyis primeforthe worthof such arts, we'll discuss the 

connection between natural/physical phenomena and Japanese beautywithin the last part ofthis paper. 

This paper consists of the following subsequent sections. In Section 2,the essential concept of the vi-

sualization of fluid dynamics as a way to make artworks is going to be described. In Section 3 the 

research on variable control of SVF is going to bedescribed. In Section 4, a creation method of a me-

dia art supported by SVF is going to be described, and then the media art called “Sound of Ikebana” 

utilizing SVFare going to be described. In Section 5, a discussion on Japanese beauty is going to be 

administered and we will make a hypothesis that one important factor of Japanese beauty comes from 

the visualization of hidden beauty in nature. Finally, in Section 6, we'll conclude our discussion. 

2. FLUID DYNAMICS AND FLUID ART 

The study of the behaviors of fluid has been a long-time research topic in physics and this area is 

named "fluid dynamics" [2][3]. In physics, fluid dynamics may be a sub-discipline of hydraulics that 

deals with fluid flow. Fluid dynamics features a wide selection of applications such as calculating 

forces and moments on aircraft, predicting weather patterns, and so on. Determining the way to expli-

citly show the behavior of fluid is another research area called "visualization of scientific phenomena” 

[4]. Supported by this visualization process, it became possible for people to observe the particular 

process of fluid behavior and it's been recognized that various beautiful fluid motions are often 

created counting on various conditions. Figure 1 shows the results of the visualization of fluid beha-

vior called "milk crown" [7]. As beauty is the fundamental element of art, utilizing fluid dynamics as 

a way to make artworks has been one of the key concepts of art creation. Various artworks utilize the 

concept of fluid dynamics. These approaches are often classified in two ways. 

 

Fig1. Milk crown. 

One approach is from a purely scientific side. Although various sorts of beautiful forms are often 

created supported by such approaches, created forms aren't considered pure art. The rationale for this 

is often that these phenomena or created forms are still based an excessive amount of physics and it's 

difficult to incorporate an “intention of artists” within the form creation process. There's a transparent 

distinction between physical phenomena and artworks and therefore the border is what proportion of 

the artists’ intension to make artworks is involved within the created work. If there's no intention or 

the intention is just too weak, the created forms are considered as physical phenomena instead of art-

works. In other words, forms created as physical phenomena are controlled by the laws of physics and 

there's little space for where something unexpected happens and this unexpectedness may be an essen-

tial part of artworks. 

On the opposite hand, there's an approach that is from an art basis. During this case, how to use fluid 

is strongly controlled by artists and at the same time, unexpected phenomena or chance phenomena 

are utilized by the artists to incorporate something unexpected into their artworks. One representative 

of such art creation processes is “Action Painting” [8] led by Jackson Pollock [9]. Abstract Expres-

sionism may be a sort of art creation during which, rather than drawing paintings employing a 

paintbrush, artists throw or draw paints on a canvas. Artists have intentions regarding what kinds of 

paint they use and where on the canvas they throw or draw paints. Therefore, additionally to the inten-

tions of the artists, a sort of contingency caused by thrown or drawn paints influences the ultimate sort 
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of the created artwork. Figure 2 shows one of the representative artworks of Pollock. Although he's 

now highly evaluated and appreciated within the modern history of art, it's difficult to seek out the 

natural beauty in his artworks, and, therefore, within the beginning, this confused many viewers. 

Based on the issues included in these approaches, we expect that there should be a new and adequate 

art creation process somewhere in between these two approaches. We started from the previous ap-

proach but tried to incorporate more unexpectedness in created forms. We call artworks created based 

on our approach as “fluid art.” In Section 3 and Section 4, a way of making fluid art and an example 

of created fluid art are going to be described. 

 

Fig2. One of Jackson Pollock's drawings. (in the public domain) 

3. VARIABLE CONTROL OF SOUND VIBRATION FORM (SVF) AS A METHOD OF CREATING FLUID 

ART 

As was indicated in the previous section, to create artworks based on fluid dynamics it is important to 

be able to control fluid behaviors to some extent and at the same time, there should be some space for 

unexpectedness to occur. For that purpose, we have developed a new art creation method called 

Sound Vibration Form (SVF), which generates various changing shapes of materials ejected up by 

sound vibration [5]. The vibration of the sound and generated material movements are so fast and we 

cannot see the phenomenon with our naked eyes. Therefore, we use a high-speed camera to record the 

phenomenon and replay it at an acceptable speed by human eyes. We used the rate of 2,000 frames 

per second and replayed it with 30 frames per second. This means we expanded real-time to 67 times 

(1 second expanded to 67 seconds). Then a beautiful phenomenon that is hidden in nature can appeal 

to our eyes directly. 

To create the Sound Vibration Form, we upgrade the system studied by Chen et al. [1], which consists 

of the below parts. 

*Bass speaker x 1 (FOSTEX PM-SUBn, 20cm Cone, 8Ω, 68W, 150Hz max). 

*Rubber sheet x 1 (250mmx250mmx0.5 mm).    

*High-speed camera x 1 (NAC HX-3 4K 2000 frames per second). 

*Computer x 2 (Each for speaker control and high-speed camera control). 

*Illumination 300W xenon light x 2. 

*Black background fabric x 1. 

*Materials for the experiment (viscosity controlled poster paint, jelly, foam, etc.) 

The flowchart illustrated in Fig. 3 explains the creation process. First, we put a rubber sheet on the top 

of the bass speaker and stretch the rubber to make it have enough tension. Then we fix the rubber to 

make it stable. After this, we put various materials, whose quantity and viscosity are carefully con-

trolled, on the rubber. A laptop computer is used to generate sound whose shape and frequency are 

controlled, and the generated sound source is fed to the speaker to play it. The vibration of the corn of 

the speaker then is delivered to the rubber andthe materials on it. The materials are forced to jump 

from the rubber rapidly. A high-speed camera is used to shoot the changing shape and another com-

puter connected to the camera records this. Because the actual shapes of the materials are only around 

5cm – 15cm tall, we need to locate the camera close enough to the speaker to obtain better image 

quality. This can make the depth of the field shallow, and the motion of the materials can easily go out 
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of range. To solve this problem, we adjust the aperture to the smallest size. Also,to realize a bright-

ness for a better quality of shooting, we introduced two 300W xenon lamps. This could maintain a 

wider depth of field. The top-down view of the system is illustrated in Fig. 4. 

 

Fig3. The flowchart of Sound Vibration Form control. 

 

Fig4. Top-down view of the Sound Vibration Form system. 

3.1. Sound Control Program  

One of the key parameters is the sound wave frequency. For sound frequency control, we used the 

sound control software called Pure Data (PD) [10]. PD is an open-source visual programming lan-

guage, which is concentrated on media programming, especially on music area or multimedia. 

 

Fig5. The shape of sound waves generated by the program. (Left: Sine wave. Right: Zigzag wave.) 

We created two types of waveforms using PD (Fig. 5). The left side of Fig. 5 is sine wave sound, and 

the right side is a zigzag wave. 

3.2. Experiments and Analysis 

We carried out various experiments systematically changing key parameters. Below is a brief expla-

nation of the experiments. 

Viscosity 

Raw paint of white poster color was used here. We mixed the paint with water to control the viscosity. 

For each experiment, we used 20g of paint and mixed it with water ranging from 0g to 3.75g with an 

increase of 0.25g for each time. Figure 6 shows the result of the experiment. 
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Observed phe-

nomenon 

    

Weight of water 

added for 20 g of 

raw paint 

0 g 0.25 g 0.5 g 0.75 g 

Observed phe-

nomenon 

    

Weight of water 

added for 20 g of 

raw paint 

1 g 1.25 g 1.5 g 1.75 g 

Observed phe-

nomenon 

    

Weight of water 

added for 20 g of 

raw paint 

2 g 2.25 g 2.5 g 2.75 g 

Observed phe-

nomenon 

    

Weight of water 

added for 20 g of 

raw paint 

3 g 3.25 g 3.5 g 3.75 g 

Fig6. Influence of viscosity (Sound frequency was 32Hz. Sound shape was sine. Quantity was set to 6g.) 

According to the result of the experiments, we found that the paint is too sticky to jump up when wa-

ter under 1g was added. A beautiful paint shape could not be observed. For added water ranging from 

0g to 0.5g, the height of jumping paint is around 3cm. The shape of the paint had no division. For 0.5g 

to 1g added water, paint could jump up to 5cm. Several branches and layers of the paint form could be 

observed. For 1g to 2g added water, the characteristic Ikebana-like paint form could be observed 

clearly. In these cases, paints could jump up to 15cm, and had clearer branches. The mantle-like shape 

could be generated more frequently in this viscosity range. We consider that this viscosity range is 

best for artists to create artworks. For above 2g added water, paints jumped higher, and paints were 

divided into a set of paint drops. When 2.5g water was added, the paint could jump up to 25cm, with 

more paint drops generated. At this range, we consider that the viscosity was too low for art creation. 

The mantle-like shape could not be generated in this viscosity range. For 3g to 3.75g added water, 

paint could generate more branches and very easy to become droplets. Interesting thing is that the 

jumping height basically decreased, but occasionally the paint could jump up very high with over 

30cm height. 
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Quantity 

We carried out an experiment by changing the quantity of paint on the speaker from 2g to 30g with 

the step of 2g keeping the same viscosity and observed the generated paint shape.Figure 7 shows the 

results. 

Paint quantity 2 g 4 g 6 g 8 g 

Observed phenome-

non 

 

   

Paint quantity 10 g 12 g 14 g 16 g 

Observed Phenome-

non 

 

   

Paint quantity 18 g 20 g 22 g 24 g 

Observed phenome-

non 

    

Paint quantity 26 g 28 g 30 g  

Observed phenome-

non 

   

Fig7. Influence of quantity (Sound frequency was 32Hz. Sound shape was sine. Viscosity was set so that the 

ratio of 20g raw paint mixed with 1.5g water was kept.) 

When only 2g of paint was added, the jump of the paint could not be observed clearly. When 4g paint 

was added, branches of paint could be observed, but not very high. The height was around 7cm to 

8cm. When 6g paint was added, the paint height reached 20cm and the characteristic paint form could 

be observed clearly. For 10g to 14g of added paint, we could observe more paint branches and the 

shapes were like a stream. For 16g added paint, the characteristic mantle shape could be observed 

more easily. When the quantity reached 20g, mantle shape could be generated more often. For 22g to 

30g of added paint, the results were almost similar to the result with 20g. 

Frequency of Sound Wave 

According to our preliminary experiments, we found that the paint on the FOSTEX PM-SUBn speak-

er started jumping up at 20Hz. So, the experiment started at 20Hz. We carried out experiments for 

each increase of 4Hz starting from 20Hz until 92Hz. The results are shown in Fig. 8. 
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Frequency 20 Hz 24 Hz 28 Hz 32 Hz 

Observed phe-

nomenon 

    

Frequency 36 Hz 40 Hz 44 Hz 48 Hz 

Observed phe-

nomenon 

    

Frequency 52 Hz 56 Hz 60 Hz 64 Hz 

Observed phe-

nomenon 

    

Frequency 68 Hz 72 Hz 76 Hz 80 Hz 

Observed phe-

nomenon 

    

Frequency 84 Hz 88 Hz 92 Hz  

Observed phe-

nomenon 

   

Fig8. Influence of sound frequency (Sound shape was sine. Viscosity was set so that the ratio of 20g raw paint 

mixed with 1.5g water was kept.) 

The paint started to jump at 20Hz. First, the jump up height was low. But for a higher frequency, the 

jumping up height increased rapidly. When the frequency reached 24Hz, the paint could reach 5cm 

height. And when it reached 28Hz, the paint reached 15cm height. At the frequency of 32 Hz, paint 

jumped higher with more branches. The height reached 20cm. For 36Hz to 44Hz, we could observe 

that the mantle-like shapes were generated. For 48Hz to 52Hz, the frequency became too high to 

create the mantle-like shape. Paint jumped higher than the case of 30cm. For 56Hz to 68Hz, the man-

tle-like shape appeared again, but there are more branches near the foot of the paint. The height of 

jumped-up paint decreased to 20 ~ 25cm. At 72 Hz, no mantle-like shape could be observed anymore. 

The shape of the paint was like a zigzag stream more and more. The height was lower than 15cm. For 

the higher frequency, jumped up paint dropped rapidly. For 76Hz to 92Hz, paint could jump no more 

than 5cm. 
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Materials 

We carried out several experiments changing the materials to be jumped up. Figure 9 shows the re-

sults. 

Material Observed phenomena 

Water 

Water jumped up from the center of the tensioned 

rubber and then rapidly change to small sphere 

shaped drops. And it jumped very high. The highest 

drop reached over 50cm. The average was 40cm. 

 

Paints 

The height that jumped up paints reached is only half 

of water’s case. And it didn’t separate to small drops 

and maintained an unbroken shape. Finally, it 

changed to stream shape. The height of the paint was 

25cm.  

Foam 

Though the shape of foam changed a lot, it didn’t 

separate. The foam only reached the height of 10cm. 

 

Jelly 

Jelly only created big waves on the surface of the 

rubber, but didn’t jump at all. 

 

Figure9. Influence of viscosity for different materials (Sound frequency was 32Hz. Sound shape was sine.) 

The shape of the sound wave 

Figure 10 shows the results of the change of the sound wave shape. 

Type of wave Observed phenomena 

Sine wave 

 

The vibration provided by 

sine wave could create sig-

nificant form. The height of 

the paint reached at most 30 

cm. 
 

Zigzag wave 

 

The vibration provided by 

zigzag wave could not even 

make paint jump up. This 

phenomenon happened no 

matter which sound fre-

quency we chose.  
 

Fig10. Influence of the shape of sound wave (Paint was set to medium viscosity. Quantity was set to 10g. Sound 

frequency was set to 32Hz.) 

4. AN EXAMPLE OF FLUID ART: SOUND OF IKEBANA 

The systematic experiments of Sound Vibration Form(SVF) described in the previous section re-

vealed the relevant range for each parameter.Utilizing these results one of the authors, Naoko Tosa, 

carried out various experiments by changing the type of sound, sound frequency, liquid type, liquid 

viscosity, etc. within the relevant range, and based on this, she created an artwork called "Sound of 

Ikebana." In this artwork, the sound was used as an energy source that can eject color paint up above 

the speaker. Then a high-speed camera was used to capture the motion of the paints. By expanding the 

time of the phenomena, people can see the beautiful shape of the paint, which looks like “Ikebana,” 

the Japanese flower arrangement. 

On the basis of this artwork, there is a traditional Japanese flower arrangement culture which will be 

discussed in the next section. At the same time, the latest technology is utilized. The Sound of Ikebana 

consists of four short videos, each of which represents one of the four seasons in Japan. It uses specif-

ic colors to represent flowers in each season (Fig.11). By utilizing various types of color paints and 
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liquids, she tried to express Japanese flowers in each season.Spring is featuredby plum and cherry, 

summer by cool water and morning glory, autumn by red leaves, and winter by snow and camellia. 

Additionally, she tried to express various color variations such as prayerful colors of Buddhism, Japa-

nese “Wabi, and Sabi” (austere beauty and elegant simplicity) colors, colors of delicious food, gor-

geous colors featuring the New Year season, etc. 

 

Fig11. A scene from “Sound of Ikebana”. 

By watching these series of video artworks, the audience would understand different beauty depend-

ing on each season in Japan and also transition from one season generated by the organic and myste-

rious figures of and also the unforeseeable movements of the fluids. At the same time, the audience 

would feel the connection between the long history and traditional cultures in Asia. 

To display artworks to many audiences in an effective way, projection mapping has been frequently 

used. We carried out the projection mapping of the Sound of Ikebana at the Singapore ArtScience 

Museum in 2013. The moving images of the Sound of Ikebana were projected on the wall of the lotus-

like ArtScience Museum. The artwork became a part of the city night view, and the whole city was 

able to appreciate it (Fig. 12). Also, the artwork was exhibited in Times Square in New York for one 

month in April 2017, using more than 60 digital billboards there (Fig. 13). 

 

Fig12. Projection mapping of Sound of Ikebana at ArtScience Museum in Singapore. 

 

Fig13. Sound of Ikebana exhibited in Times Square, New York. 

5. FLUID ART AND JAPANESE BEAUTY 

As described within the previous section, the media art Sound of Ikebana was created utilizing fluid 

dynamics. Therefore, the idea of the art creation process is based on the physical/natural phenomenon. 

However, during the method of exhibiting the media art, we've experienced a stimulating reaction of 

individuals. In 2016 the Agency of Cultural Affairs, the Japanese Government named Naoko Tosa as 
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Japan’s Cultural Envoy and she exhibited her artworks including the Sound of Ikebana in more than 

ten cities over the world. During such exhibitions, she received many responses from many people 

including art critics, art curators, and general public. They said that “By showing beauty in hidden 

nature, Naoko Tosa’s artworks express what we have not noticed. The essence of Japanese sensitivity 

is included in her artworks." It sounds strange that Western people feel that there's Japanese beauty in 

artworks created utilizing natural/physical phenomena. In this section, we'll discuss this issue compar-

ing Western and Eastern sensitivities toward nature. 

The creation of artworks expressing beauty in nature isn't a thought specific to Japan. This concept 

has been shared in many countries and cultures. Within the West, since the Greek era, the thought that 

art is “imitation of nature” has long been accepted [11] and this concept became the basis of the in-

ventions of art techniques like perspective. However, by the invention of the camera, this concept was 

gradually replaced by another concept that art is the “expression of humans’ inner life” and this trend 

continues through art movements like Impressionism, Cubism, Abstract Expressionism [12]. 

On the opposite hand, within the East, these theories haven't been the mainstream within the art 

world, and therefore the basic concept of Eastern Monism that stresses the unification of humans and 

nature has been dominant [13]. Although the concept of shadows and perspectives have played impor-

tant roles in Western art, Eastern artists have neglected them. Having the thought of the unification of 

humans and nature deep in their minds and using their sensitivities, Eastern artists have created their 

artworks and also their art world. In China, for instance, monochrome ink paintings of landscapes 

have been popular. In such landscape paintings, which are supported by the old Chinese philosophy of 

Taoism [14], Chinese artists tried to draw ideal landscapes, in other words Arcadia. 

As Japan continuously imported Chinese cultures, Japanese art was deeply influenced by Chinese art. 

Then gradually merging this with the feeling of Japanese people, Japanese artists began to make their 

artworks without shadows and being planar, exaggerated, etc. Especially the isolation policy within 

the Edo era strengthened this trend. As the Japanese artworks within the modern art era look very 

fresh to the Western people, who has denied the thought of "imitation of nature," in the modern era, 

the movement called Japonism occurred [15]. 

Consequently, we interpret the impressions of Western people toward Naoko Tosa’s artworks, when 

they say that her artworks express Japanese beauty, within the following way. The concept of art 

within the West has changed from its original idea of “imitation of nature” to the modern and present 

one of “expression of human’s inner thought or concept.” Contrast to Western art, Naoko Tosa’s art-

works are created based on capturing and extracting beauty in nature. Probably this is why her art-

works appeal to their sensitivity and made them feel Japanese beauty in her artworks. Supported by 

this consideration we make a hypothesis that "One of the important factors comprising Japanese beau-

ty is the extraction and expression of beauty in nature." Several examples are going to be shown as 

follows. 

In natural phenomena, like water flow or waveforms, Japanese artists found beauty and by expressing 

such beauty, they created their artworks. One such kind is the well-known artworks by Katsushika 

Hokusai [16]. Also, the precise expression of water flow, called “Korin wave,” designed by Ogata 

Korin is extremely documented [17]. Such artworks are typical expressions of Japanese beauty and 

are welcomed by Western artists, giving them strong impressions. Figure 14 shows “The great wave 

off Kanagawa, from 36 Views of Mountain Fuji,” a print by Hokusai [18]. Interestingly, the dynamic 

waveform expressed well resembles the waveform shot by a high-speed camera. Figure 15 illustrates 

the fluid form created by injecting air-gun bullets into fluid with color paints. It's interesting to under-

stand the resemblance between these two. 

 

Fig14. “The Great Wave off Kanagawa, from 36 Views of Mountain. Fuji " by Hokusai. (in the public domain)  
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Fig15. Fluid form captured by a high-speed camera. 

Another example may be a basic sort of Japanese “Ikebana” (flower arrangement). The essential sort 

of Ikebana has been considered an “asymmetric triangle” (Fig. 16). Interestingly, many scenes within 

the Sound of Ikebana show good resemblance with this basic sort of Ikebana as is shown in Fig. 17. 

What produces this resemblance between the artworks expressing the sort ofJapanese beauty and nat-

ural/physical phenomena? Probably great Japanese artists represented by Hokusai could find the beau-

ty hidden in natural/physical phenomena using their mind’s eye and could create artworks expressing 

the beauty they found. For now, this remains a hypothesis, but we would like to reveal this by con-

tinuing the creation of artworks expressing beauty hidden in nature. 

 

Fig16. "Basic Sort" of Ikebana. (in the public domain) 

 

Fig17. An example of fluid form of Sound of Ikebana. 

6. CONCLUSION 

In this paper, we proposed a new type of media art creation method and described their details. The 
basis of the method is fluid dynamics, which is a research area to study behaviors of fluid. As we 
know that fluids can create various beautiful forms depending on conditions, it is natural to try to util-
ize fluid dynamics as a methodology of creating artworks. 
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In Section 2, we described briefly what fluid dynamics is and then described the relationship between 
fluid dynamics and art creation. There are two approaches of utilizing fluid dynamics; one is to use 
physical phenomena of fluid as purely as possible and the other is to use fluid only as a material for art 
creation. It is important to utilize the mechanism of fluid dynamics to create beautiful forms and there-
fore we adopted the former method. However, if we try to utilize pure physical phenomena, it is difficult 
to include in the created artwork intention of artists. At the same time, it is important to include unex-
pectedness or unpredictability in the art creation process. Based on this we have developed a new me-
thod to control behaviors of fluid called Sound Vibration Form (SVF). SVF is a method to create a vari-
ous fluid form by giving viscous fluid sound vibration.  As there are various parameters to control the 
fluid behavior such as sound frequency, fluid viscosity, etc. we carried out a systematic experiment to 
know the effect and relevant range of each parameter, which was described in Section 3. 

Then in Section 4, we described details of media art called "Sound of Ikebana," which was created by 
one of the authors, Naoko Tosa, utilizing the SVF. Based on the systematic research of SVF, an ade-
quate range of each parameter became clear. At the same time, there is large freedom for the artist to 
control selection of the combination of the parameters and after many trials, she succeeded in the 
creation of beautiful fluid forms and created a media art called "Sound of Ikebana." The details of its 
creation process and how it has been exhibited in many places were described. 

In Section 5 the relationship between the Sound of Ikebana and Japanese beauty was described. We 
have noticed and believe that at the basis of Japanese beauty there is the concept of the extraction of 
hidden beauty from nature. This may be the reason why one of the authors, Naoko Tosa, received 
many comments/opinions from people all over the worldsaying that they feel there is Japanese beauty 
in her artworks. We discussed this issue by showing several representative Japanese artworks and 
concluded that, in Japanese art history, the extraction of hidden beauty in nature and the expression of 
it as artworks has been the mainstream. 

Of course, it is not relevant to try to connect fluid dynamics directly to artworks including Japanese 
beauty [19]. It is not our intentions to claim that fluid dynamics-based artworks are the only ones ex-
pressing Japanese beauty. At this stage, what we want to claim is the following. We have developed a 
method to create beautiful forms based on fluid dynamics. The creation process is closely connected 
to natural/physical phenomenon.As Japanese have had sensitivity that is closely related to beauty in-
cluded in natural phenomenon, it was easy for one of the authors, a Japanese artist, to include her sen-
sitivity and aesthetics into various art creation processes such as color selection, parameter selection 
for the SVF, editing of obtained video and so on. We will further study what Japanese beauty is and 
what the essential art creation process is to include Japanese beauty. 
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