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[HEEFE : A-1]

Relationship between stride and walking speed

OWataru Kirikoshi Haruto Okoshi Ryo Nishimura

Abstract

The purpose of this study is to establish a simple method to evaluate walking motion using a treadmill, and to use
the data of people with high exercise capacity for health promotion and exercise capacity improvement. The
relationship between stride length and walking velocity was investigated to evaluate the exercise capacity of eleven
high school boys and two high school girls aged 16-17. In particular, in this experiment, the subjects were asked to
consciously fix their walking form in "walking" and "running". The results showed that the ratio of the change in
the length of the non-dimensional stride to the walking speed was different for the two forms, and that the two stride

lengths were consistent at a speed of 8m~9km/h.

Keyword
Non-dimensional stride length ~ Walking
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[HEEFE : A-2]

The potential of solar power generation

OTsubasa Nosaka
Abstract
Recently, global warming associated with energy supply is regarded as a problem all over the
world. So, | wanted to expand the possibilities of solar power generation, which is a renewabl
e energy, and contribute to the prevention of global warming through solar power generation,
and conducted research for that purpose. One of a causes of low power generation efficiency o
f solar power generation is panel surface temperature rise. As a countermeasure, we focused o
n floating solar power generation. However, | thought that having a panel for power generatio
n on the water would spoil the landscape, so | came up with the idea of submerging the pane
| in the water. Therefore, | was able to adjust the angle of the panel with respect to the sun
by purchasing a solar panel to investigate the degree of decrease in power generation efficienc
y underwater and making a frame from wood suitable for school. In the future, we will simul

ate underwater and investigate the power generation efficiency at various water depths.
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[HERFER A-3]
Resistivity measurement method for non-magnetic metals using

neodymium magnets

OKatsuma Suzuki Mizuki Moritu Shunki Yamaguti

Abstract

When a neodymium magnet is dropped into a non-metal pipe, the magnet receives a force from the induced power
generated in the metal pipe and falls at a constant velocity. We have shown that the resistivity of metal pipes can be
measured by examining the terminal velocity of neodymium magnets falling in thin metal pipes using a magnetic
viewer sheet. It was found that under certain conditions for copper pipes, the values were almost the same as those
obtained from the theoretical formula of Levin et al. However, the resistivity of aluminum has not yet been measured

accurately, so we will take measures in the future.

Keyword Neodymium magnet Resistivity Magnetic moment
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[ABEFER A-4]
The Nature of Sawdust Used in Bio-toilet
~Towards a Sustainable Society~
oShuka Chiba Ayaka Horii Shokei Sho Chi Cho

Abstract
We focused on a bio-toilet that decomposes urine by utilizing the nature of sawdust and investigated its function.
Bulk density was measured, and it was found that more than half of its volume was air. We also investigated the

rate of decomposition and the microorganisms contained in the bio-toilet.

References
[1] the 32nd Environmental Awards literature http://www.seiwadenko.co.jp/thesis.html
[2] Bulk density https://www.eiseiken.co.jp/service/funtai/bulk-density.html

Keyword sawdust bio-toilet
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[QERZE R B-1]

Antioxidant Effect of Quercetin

O Rei Yamazaki Furumido Kan Togo Kameshima

Abstract

Quercetin has an ultraviolet-absorbing effect and an antioxidant effect, and if it does not exceed the fixed amount,
it has a good effect on the human body. Therefore, we conducted an experiment to extract quercetin efficiently and
investigated the extraction efficiency.

As a result, we were able to extract high-quality quercetin, when the ratio of the two solvents was close, we
were able to extract the most. We also focused on the antioxidant activity of quercetin and conducted research.

The ultimate goal of this study is to find the types and proportions of quercetin that can be efficiently extracted,to
discover why this can be done so, and to elucidate the mechanism by which functional groups involved in

antioxidant activity work is.

Keyword Quercetin, extraction, evaporator, column chromatography

Antioxidant effect
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[AERFERK B-2]
Analysis of Trace Components in the Atmosphere Using FTIR

~The large-scale movements brought about by small changes~

OMomoka Waragai Hikaru Sakamoto Yugo Sakamoto

Abstract
Molecules exist in the atmosphere with electrons, vibrations, and rotational motion. They absorb and emit light
of various wavelengths according to the energy required to change the state of their motion. The Fourier-Transform
InfraRed Spectrometer (FTIR) spectroscopically inspect the light absorbed by these molecules (especially infrared
light) with high spectral resolution using the sun or moon as a light source from the ground. By doing so, it is
possible to inspect the column amount and altitude distribution of molecules in the sky. We analyze the real data
observed by FTIR installed in Rikubetsu-town in Hokkaido by using Ubuntu, and graph the column amount and
altitude distribution of trace components in the atmosphere. That is how we are investigating what kind of changes
will appear in each trace component. In addition, We hypothesize that human activity may be closely related to the
increase and decrease of trace components in the atmosphere, and investigate the changes before and after the
restriction of human activity associated with the spread of COVID-19 infection. We investigated how human activity

affects trace components in the atmosphere.

Keyword FTIR Infrared light Trace in the atmosphere
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[QERFEZK B-3]
Measurement of the Earth’s Magnetic Field with a Neodymium

Magnet

OYuito Sasaki, Koki Tanabe, Kota Oi,Eiki Sasaki, Yuki Seto

Abstract

The purpose of this study is to establish a simple and accurate method for measuring the geomagnetic field using
neodymium magnets. So far, we have reported that the geomagnetic horizontal partial force can be measured from
the measurement of the single oscillation period of a neodymium magnet sphere. Our next goal is to establish a
method to measure the geomagnetic vertical component force. Our method is to measure the vertical component
of the geomagnetic field from the measurement of the subduction angle using a neodymium magnet and an
underwater floating azimuth needle. We predicted that this method would enable us to measure the geomagnetic
field without the influence of gravity because it uses the buoyancy of water, but we had difficulty in constructing
the experimental apparatus and could only collect insufficient data. We also considered the possibility of
measuring the vertical component force using a single oscillation period of a neodymium magnet, but the

experimental tools were inadequate and we could not proceed with the experiment.

Keyword Neodymium magnet Geomagnetic field Vertical component force
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[AEEFER : B-4]

Tricomb Extrusion Algorithm

OHara Takeo
Abstract

This work is in the field of computational origami (a subfield of computational geometry), and is specifically
focused on design algorithms. There is a wide variety of previous research in this area over the past two decades,
and also a strong artistic tradition. Techniques to fold flat appendage-based structures, which can then be shaped
into representational origami such as animals, have been developed by many origami artists. Robert Lang’s
Origami Design Secrets is a practical guide to many of these techniques and the algorithms underlying some of
these techniques have been explored by Lang and various Japanese mathematicians. Research in this field was
accelerated in 1995 when Bern and Hayes showed that folding was “hard” and therefore “interesting” to
computer scientists.One early result is that every polyhedral surface can be folded from a large square of paper .
This result is broad sense but does not generate foldings that fulfill any intuitive notion of stability — they are
wrappings which covers the surface by a long narrow strip of paper. A recent algorithm by Tomohiro Tachi
attains much more “structural” foldings . However, each polyhedral surface to be folded has a completely
different crease pattern. So other algorithm created by Aviv Ovadya ¥ was made in 2009. By designing a
general “hinge pattern” on a piece of paper, some subsets which is the crease pattern for a particular shape which
makes cube, such an algorithm would need a new hinge pattern for every shape. They focus on exploring
algorithms that work with “universal hinge patterns” for which different crease-pattern subsets fold into some
universal class of shapes (up to a desired resolution).According to Aviv Ovadya’s research, it mentions that an
O(N)xO(N) square tiling of a simple hinge pattern can fold into all face-to-face gluing of N unit cubes. Thus, by
setting the resolution N sufficiently large, any 3D can be fold up to a desired accuracy. However, it is not easy to
make any 3D only by cube in origami. So if author were to design a general “hinge pattern” on a piece of paper,
some subset which is the crease pattern for tricomb which can makes regular triangular prism and regular
tetrahedron, any 3D can be easily fold up to a desired accuracy in the low resolution with greater flexibility and
efficiency than the ones made by cubes. Our main result is that an 3(9N + 2)? regular triangle of a simple hinge
pattern can fold into all face-to-face gluings of N unit regular triangular prism or regular tetrahedron, and we
describe a family of Tricomb Extrusion Algorithms which produce these foldings. Thus, by setting the resolution
N sufficiently large, we can fold any 3D up to a desired accuracy. At the core of our algorithm is the notion of a
Tricomb gadget, which folds a tricomb in the middle of a sheet of paper.(Only a single kind of tricomb gadget is
used in a particular folding, but it is used N times.)

Keyword tricomb origami tricomb-extrusion-algorithm tricomb-gadget
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[RRZ—FFK AD]

Vocal Music and Overtones

oKan Furumido Takuya Chiba Saeko Takano

Abstract

Overtones are multiple integrals of the fundamental wave and are the frequencies contained

in all sounds. Previous studies have shown that low-reverberation spaces, male voices (low-voice), and clusters
make overtones easier to hear. However, the previous studies did not examine special voice types. Therefore, we
focused on countertenor. In this study, we confirmed the vocal ranges where overtones appear strongly for each

voice type, in particular, countertenor.
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[RRZ—FFK AD)]

Antioxidant Solution

OYuka Yamazaki Saeko Takano Sayumi Omichi

Abstract

We knew to be a case that sick house syndrome was improved by painting antioxidant solutions on the wall or floor.
Why can antioxidant solutions improve this kind of symptom? We experimented to check antioxidant solutions have
antioxidant effect. Even if antioxidant solutions have antioxidant effect the reason this kind of the symptom subsided
we couldn’t clarify the reason this kind of the symptom subsided. In the experiment we use potassium permanganate
solutions and hydrogen peroxide solutions to produce oxidation-reduction. We research titrimetric analysis about a
difference of time we construct a hypothesis potassium permanganate with hydrogen peroxide can titrate potassium
permanganate solutions by antioxidant effect. But, as a result, we couldn’t titrate no more than the same quantity

potassium permanganate solutions.

Keyword Antioxidant solution Sick house syndrome Oxidation-reduction reaction
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[RRZ—FFK AQ)]

Quail development process

OYuichiro Funakoshi

Abstract

Quail(Coturnix japonica)has been used in a wide range of research fields such as medicine, pharmacy, veterinary
medicine, animal husbandry, and biology as a representative experimental animal for birds, and its importance as
an experimental animal is increasing. However, there are still issues to be solved before it can be established for
experiments. Factors suitable for experiments include strong and easy breeding, rapid growth and sexual maturation,
and short hatching days.

We verified how much quail eggs can actually hatch at home level and whether they are convenient.
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[RRZ—FFK AD)]

Changes in water quality by simple filtration device

OAnzu Kato Sawaka Tokuchi
Abstract
The purpose of this study is to investigate how to easily obtain the water necessary for living during disasters in
countries and regions where it is difficult to obtain such water using everyday items. Based on our previous research,
we studied how to make a simple filtration device and conducted filtration experiments using snow water and river

water. In the end, we plan to make a simple filtration device that can be used as close to domestic water as possible.

References

“Verification of filtration effect using a simple filtration system”

Keywords

Snow water, river water, plastic bottle filter equipment, culture experiment, river water quality research set
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[RRZ—FFK AB)]

Bacterial distribution in the classroom

OTaiki Kishibe ~ Yumeto Sakihama
Abstract
We spend every day surrounded by microbes, bacteria and viruses, which we cannot see. The unusual
situation of the new Colona virus enlargement, everyone has come to touch that information every day. So,
we decided to take a look at the word bacteria and study the distribution of bacteria. To examine the
distribution of bacteria in the classroom, we decided to collect bacteria from desks, blackboards, windows
and doors, and comparing the spreading area of bacteria. In order to obtain better results, we repeated
experiments by increasing the bacteria quantity. We need to improve the way to experiment because we

could not get good response.
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[RRZ—FFK AB®)]

How to disinfect the bacteria of the fingers of the kendo

(OSakura Chiba Rina Nakamichi

Abstract

The previous studies have shown how much bacteria that attach to club activity students' fingers increase before
and after club activities, so we decided to focus on the kendo club, which had a lot of bacteria attached to it after
club activities. To find out a simple and effective method of disinfecting finger bacteria, we did some experiments.
These were conducted with washing fingers only with water, washing fingers with ethanol and changing the washing
time. In addition, it was found that there is a high possibly that staphylococcus aureus is present in the collected
colonies using mannitol salt agar medium. Therefore, in order to investigate the deodorizing method for "kote" in
parallel with sterilization of finger bacteria, we did an experiment to deodorize shoes using sawdust, which is said
to a deodorizing effect. As a result, it was found that sawdust has a deodorant effect. In the future, we will actually
deodorize "kote".
References

"The study about finger bacteria by club activities".

Kanna Ooi Sana Kanno Kaoru Yoshitake

Keyword

deodorant effect, sawdust, the odor measuring instrument
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The color combination and the visibility of animations

OTomoka Aoki

Abstract

Although the color of animations (animation will be referred to as anime) can be an important factor in
determining the quality of anime, the specific conditions have not been determined. Therefore, I wanted to propose
common colors that will be accepted by all ages from the viewpoint of visibility. In this experiment, I hypothesized
that long running animes (in this study, those with a broadcast period of 10 years or more) is composed of highly
visible colors and can be used as a standard for color combinations. And I conducted experiments using color
differences and lightness differences. From the results, a positive correlation was observed between the color
difference and the lightness difference. This time the issues are that the number of animes to be tested was small
and that it was not possible to compare with recent animes.
References

Daisuke Saito, Keiichi Saito, Kazuhiro Notomi, Yoshihiko Azusa, Masao Saito (2014)
“A visibility prediction method between background and font colors using lightness difference and color difference”
https://koda413yu.com/haisyoku-simulater (2018/1/16)
Keyword Animation RGB value
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Relationship between simple exercise and computational power

(OSouichirou Kawamura

Abstract

In this study, calculation and movement (in this study, cup and ball's tomeken (technique of stabbing a ball on the

tip of a sword) was used. I checked to see if there was anything to do with

Keyword cup and ball, calculation
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Experiment of mask’s effect in living

OKeisuke Nishimura
Abstruct

Recently, the infection of the new coronavirus is spreading all over the world. The mass media has announced
that the mask has the effect of preventing the inhalation of the virus. It is difficult to visually confirm it in real life.
Therefore, I thought that if the effect could be visually confirmed by experiments using familiar tools, it would be

possible to remind the younger generation of the importance of masks.
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What is vibration power generation?

OTakumi Iwasaki Takamichi Saito Kazuma Takada

Abstract

It is essential to develop devices of vibration power generation in order to reduce greenhouse gas emissions and
switch over to clean energy. To develop the devices, we produced a self-made experimental instrument by reusing
piezoelectric elements in other devices and did the two following contrasting experiments: (1)the experiment
which change height without changing weight of the weight, (2)the experiment which change weight of the
weight of the weight without changing height. As the result of the experiments, it showed that there was not a big

effect on generating even though there were some changes of height and weight.

Keyword Piezoelectric element
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Method of measuring resistivity by using THC

OKatsumi Narita Hayato Kamei
Abstract
We can check if the wood ,whose shape is cylinder like log, is rotten by sending sound waves using THC.
According to previous research by Mr. Sakurai, sound waves are transmitted in a circle, which is the outer
circumference of a log. And then we check in side of a log by measuring the resonance frequency. The research say
third resonant frequency has a relationship of 1.5 times that of second resonant frequency. However, we want to use
THC for wooden house. And wooden houses are mainly made of not a log but a square lumber. Because of square
lumber’s external shape, which is square, we don’t know the result is correct. So, we will study how effective THC
is on square timber or under what condition we can get better data. The experimental method is to make a prism
and cylinders from something that is easy to process like plaster or cement.

Keyword THC Rotten Log
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Detecting drowsiness using image recognition

OShoki Kawamura, Hiroki Ishikawa

Abstract
One of the most common problems of high school students is “falling asleep in class”, and in today’s Japanese
society, “overwork” is a very important social problem. To solve this problem, we have conducted research using

motion tracking and cascade classifiers, with the ultimate goal of “detecting sleepiness numerically”

Keyword Python OpenCV Image Recognition
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Human output power in inhalation, stop, and exhalation

oKishin Nakano Syunto Ohata

summary

(DPrevious Research

Respiration during anaerobic exercise was studied.

Grip strength and striking force were measured and compared during holding, exhaling, and inhaling breaths.

As a result, it was found that the grip strength and the striking force improved more when the subjects were
holding their breath while exhaling than when they were inhaling.

(@Current Research

Based on the above, we are conducting research to develop "efficient breathing" that can quickly return rough
breathing after exercise to normal, based on the question of whether it is possible to exert not only instantaneous

power but also sustained power.
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About the properties of sound absorbing materials and their effects

OYamada Yugo Yoshitaka Miura Rito Suzuki Asahi Maekawa

Abstract

The purpose of this research is to study sound absorbing materials and their effects, and to discover the optimum
sound insulation method. Sound enters the porous sound-absorbing material, and the sound diffuses greatly in it, so
that the air vibration is directly transmitted to the air in the air bubbles inside. At that time, viscous friction of air
occurs on the surface of the bubbles, and a part of the sound energy is converted into heat energy, and it is said that
the reflected sound is reduced. Sound absorbing materials are used for the purpose of attenuating the vibration and
reducing the sound by the resistance to the movement of air. Therefore, we compared the sound-absorbing effects
of sound-absorbing materials with those that are readily available.

Keyword Sound absorbing material Porous
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Aiming for growth and protection of scarce large blue

OHikaru Watanabe Hajime Yanai Rin Hasegawa Takaya Hatano
Abstract
In recent years, the population of this butterfly has been declining throughout Japan. In recent years, its population
has been declining nationwide. We therefore decided to increase the population of this species by increasing the
number of plants in the family Rosaceae, which have a symbiotic relationship with the Scarce large blue. In this
study, we focused on the amount of sunshine and precipitation in the areas where the population of the species has
not decreased and in the areas where it has decreased, and found the weather conditions common to the areas where
the population has not decreased and the weather conditions common to the areas where the population has
decreased. Based on these results, we conducted a control experiment to find out in which environment the plants

would grow more efficiently.

Keyword Scarce large blue Sanguisorba tenuifolia varalba ~ Symbiotic relationship
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Creating a flame reaction kit for kids

oYusuke Kikuchi Yusaku Kumakura Syutarou Fujisima

Souta Murano Liu Yueyue Jin Decai

Abstract
We have made kits that even elementary school students can easily generate a flame

reaction. First, we considered creating of a solid fuel that would be easy for anyone to handle, and created it using
the colloid produced by mixing ethanol and calcium acetate.

However, when it is dries, ethanol will almost evaporate and colloids cannot be formed, so that there is a
problem that long-term storage is not possible.

Therefore, we came up with a method of adding ethanol to a sheet made by mixing a metal salt with starch and
drying it during an experiment.

As a result, the problem of long-term storage could be solved without impairing ease of handling.

Keyword Flame reaction  Laundry starch Solid fuel
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Stirling engine

OSeiya Mitsui Yuuma Kogure
Abstract
The purpose of this study is to find out if the Stirling engine information in the textbook is true. And we first asked
for the energy conversion efficiency of the Stirling engine in order to find out if the advantages and problems of the

Stirling engine written in the textbook and on the net are true.

Keyword Stirling engine
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Bactericidal effect of peeling soap

OMiteki Saito Kanna Sasaki

Abstract

Adolescents often suffer from acne-induced rough skin. There are various causes, but the most
important factor is the growth of acne vacteria. The purpose of this study is sterilize the causative acne
vacteria with three types of peeling soaps and investigate the most effective concentrations and
ingredients.

As aresult, it was found that there was a difference for each soap, and the use of AID soap suppresses the
growth of bacteria.

However, the number of trials was insufficient, and the credibility was lacking, so we will repeat the

similar experiment .

Keyword Peeling soap, standard agar medium, blocking circle
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Culture and classification of microorganisms

OHaruka Yamada Joe Tabata Sakura Ishigami

Abstract
Knowing the dirt on the classroom door that we usually touch, we decided to investigate how effective familiar
products are against bacteria. I wondered if the color of the colonies changed the type of bacteria. As a result, white
colonies were formed on most of the media, although we could not obtain reliable results due to lack of data.
However, white colonies were formed on most of the media, and spherical fungi were observed in many colonies.
In the future, we will conduct more experiments to increase the number of data, to discriminate colonies based on

their color, and to conduct genetic analysis of the bacteria in the collected colonies for further investigation.

References
About finger fungus in club activities

https://www.atect.co.jp/post_fullsteri/deso/

http://www.jarmam. gr.jp/situmon/gram4.html

https://www.atect.co.jp/post_fullsteri/mannitto/

https://www.thcu.ac.jp/research/column/detail.html?id=110

Keywords

colony microorganisms nutrient agar bacterial culture
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