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What's Visibility
of the Chalk Color

Hypothesis

“The difference in brightness” is small
Chalk color < Blackboard color
l
Hard to see

Experiment Contents

1. Write words on the blackboard with chalks
Take photos of them with a smartphone
camera

3. Use application “ColorColl”

4, Quantity “the difference in brightness” of
chalk colors

Used colors

- Red B -Bue B

* Orange - Yellow

From Result
- ne FA-TERREOMEE o5
Feo LR ot i SR BT :E\.y

w0

£

B W 3 &% & 0 F 197

ill il

|
|
1

Next Research Task

The value of “the difference in brightness” is
sometimes very small or large only for
particular colors.

l
Light directions changes how hard to see.

{

Find out the cause

auué'ﬂmm:‘f":i'
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The Reason of This Theme

Feel hard to see the words on blackboard
Especially red chalk color
¥
Improve the difficulty

Questionnaire Result

What color you feel hardest
to see(Up to 2 colors)

72 answers

In order of difficulty to see
Blue—»Red—0Orange—yellow

. . .I N ul
Yol e
s
10 560

=

| I I I

Band S Hnnly Sorﬂy e Cunain Profocter

srluoawe H.f,l "

Experiment Result

In ascending order of difference in brightness

{Basic Condition)
Blue—)Red—>Yellow—>Oranie

{Only Fluorescent Light )
Blue—»Red—Yellow—0range

Consideration

When "the difference in brightness”
is small, we feel hard to see.
But
There are some exceptions.
l
Our next research task

Thank you for listening.
And thank you to everyone who
cooperated with the questionnaire.



Why Is The Honeycomb
Structure Used??

Miyagi Prefecture Furukawa
Reimei High School 2nd

Hirachi Tsugumichi, Keigo Sato,
Kotaro Takahashi,Yuri Hirata

[Purpose]

Honeycomb structure is used
for various things, but to find
outif it is actually strong.

Reason for use

« High strength
— Is the honeycomb
structure really the
strongest?
‘low cost
» Save material

Arrange the shapes

Make the gap between
figures as small as
possible

Be careful not to bias the
force in one direction.

View from the side

weight

_

ﬁ“m’
Shape

table of contents

1. Introduction

2. Purpose
3.Motivation

4, Honeycomb structure
5. Method

6.Hypothesis

7.Results
8.Consideration
9.Reflections

10.Future prospect

[Motivation]

The opportunity to use online
shopping increased during the
self-restraint period, and |
became more interested in the
structure of cardboard.

[experimental method]

* Regular triangular prism

* Regular tetrahedron

* Regular pentagonal prism
* Regular hexagonal prism

* Regular seven-sided prism
* Regular octagonal prism

+ Cylinder

How to arrange figures
(view from above)

Triangular prism | Regular tetrahedron

Pentagonal prism

Hexagonal column

When the shape is crushed
Measure the weight on
the shape.

<< Definition >>

If just one spot of the
underlay is on the ground.
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[Introduction] (%Sj

Honeycomb structure

: A structure created by laying
regular hexagons and regular
hexagonal prisms without
gaps in the sense of a beehive.

[About honeycomb structure]
<Usage example>

airplane

Shinkansen

Fall prevention door on the
platform of the station

Building materials

Area of paper tape(cni)

Regular seven-sided prism
Regular octagonal prism

There is no regular
arrangement

— No experiment with 6
pieces

6 experiments x 10
times

To see the force that
the figures support
each other.



[hypothesis]

As the number of corners of a figure
increases, the force is dispersed and
the durability increases. Therefore,
when 6 figures are arranged, a
regular hexagonal prism is
considered to be the most durable,
and when 1 figure is arranged, a
regular octagonal prism is considered
to be the most durable.

From the result

Why are hexagons used
rather than circles for
airplanes and doors that
use many figures?

[Reflections]

In this research, | was only
able to consider the questions
set as the theme. In addition,
since the figures were made
by human hands, the accuracy
could not be guaranteed.

Thank you for listening.

The weight on the shape

[Discussion]

From 6 results

-The cylinder had the highest
durability in this experiment, but if
there is a gap, the force will not be
dispersed, so the honeycomb
structure (regular hexagonal prism)
that can be arranged without a gap
may actually be strong.

Future outlook

In addition to increasing the
number of experiments, | would
like to study a structure stronger
than the honeycomb structure,
quantification of force
distribution, and changes in the
numerical values when the
number of figures is increased.
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What I learned from the
experiment
— As the number of corners of the
figure increases

Increased durability

(Except for cylinders)

1st place cylinder
2nd place Regular hexagonal
prism

Honeycomb structure
Why is it used

<< Consideration from
experimental results >>

There are countless honeycomb
structures used in airplanes and
Shinkansen, so if you increase the
number, it will be as strong as the
circle.

<References>
"Why is the beehive

hexagonal?"
https://iec.co.jp/media/
corner/
mathematical_viewpoint/01



Prevent High Blood Pressure
and Abnormal Pulse

-Relationship between Human Behavior and Changes in Blood
Pressure and Pulse

Research Hypothesis

Blood pressure and pulse may change
depending on body weight.

Blood pressure can change after exercise or
meals.

What is high blood pressure?

Even if you are at rest, strong pressure is applied to the blood
vessels and high blood pressure continues for a long time.

Persistent hypertension(Continuing high blood pressure ) :

As the arteries are kept under high pressure, the blood vessels are
strained, increasing the risk of heart attack or stroke.

General hypertension (Ordinary high blood pressure):

90% of Japanese high-blood-pressure patients are classified into this
type, caused by some factors such as bad eating habit, being
unhealthily fat, being too much stressful, and overwork.

Blood pressure of one acquainted male
adult (when waking up)

BENT maximum BIELE minimum

"
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i /\-’—\,———\/ 4]
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Purpose of Research

To investigate the effects of changes in pulse
and blood pressure on the human body.

To save one acquainted male adult (maximum
blood pressure 260).

To study an effective way to cure high blood
pressure in the future .

What Is Blood Pressure?

The force (pressure) of the circulating blood
pushed by the heart inside of the blood vessels

4 Z7 T systaricblood
o S e L pressure
0 % vy {maximum) Ty
| A

systalic 2

¥ ,._‘“ . distolicblood I /‘
.." i i . . pressure
== & e (milnimum)

o

distolic

Examples of Behavior that Raises Blood
Pressure

- When you crouch
The thick blood vessels behind the thighs are compressed
« When you take a bath
Blood becomes thicker as you sweat and your body loses
water

Pulse of the male adult (when waking up)

ik¥s pulse
{per minute)
52
50
a8
Bk 46
44
#
40
38
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Weight of the male adult

1KE weight(kg)
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Results and Considerations So Far

As the body weight and body fat percentage decreased, the

systolic blood pressure and diastolic blood pressure decreased.

No relation between pulse and blood pressure was found in
this data.

The man was taking a blood pressure-lowering drug
(carvedilol and amlodipine), but stopped taking them after
July 15th, so data are rising.

Data for general high school girls

N ngup | AmEEd | b | o oy e Mo
maximum 1 13 150 wouow
minimum 8 1l % [} B 6
pulse 10 § 1 i g 8
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Body fat percentage of the male adult

1RPSRA body fat(%)

25
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Bff  dates

Data for general three high school girls

Average blood pressure and pulse of them

Maximum blood pressure 98
Minimum blood pressure 59
Pulse 73

Results and Discussion

Changes in body weight and body fat affect blood pressure.

The relationship between pulse blood pressure

was not identified.

Deep breathing is effective in suppressing a rapid rise in
blood pressure and pulse.



Sunscreen effect

Miyagi Prefectural Furukawa Reimei Senior High School 2nd graders

2533 Mikami Yui
2217 Sasaki Momo
2634 Fukushima Yuika

1.Research Objectives

We often use sunscreen in
summer but we get a suntan.

So we wanted to know about
how to apply sunscreen effectively.

The construction of skins are suntanned .

+ melanin is black pigment.

+ Itis produced by ultraviolet rays.
« It protects skins from ultraviolet
rays .

3.Hypothesis

(1) The sunscreen effect don’t have enough
effect when bananas are got wet.

(2) Its effect doesn’t work as soon as we
apply the sunscreen.
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Science words

Sunscreen = HE T 1LED
Suntan—H gl
Pigment—>&%&
Ultraviolet rays—>%£ 4 g

2. Experiment Method

- We used bananas in our experiment .
* We applied sunscreen on bananas
and exposed the “UV light” for 3 hours..

The construction of bananas are suntanned .

- Bananas have mechanism of protect their
skins from ultraviolet rays .

* Their peels release dopamine.

wthey turn brown.

4. .Experiment Result

First F
. Apply sunscreen
.\ just before exposing
to UV light.
I

Apply sunscreen
30 minutes before
exposing to UV
light.




Second

FExposed to \WlPlacedina
» UVlightfor /- darkplace \ )
- 3hours for2 days |
= ‘ applied sunscreen and
| misted the surface with
o = water
il —\m 5.Discussion
Exposed to Placedina §
UV light dark place
for 3 hours for2 days

(1)You need to rub a sunscreen in well to
your skin if you want to maximize its

effect.
(2)You can use a sunscreen if you get wet.

—>

6.Prospects 7.References

In this experiment, we use bananas

but they don’t move like humans and EPEREL 3

aren’t rubbed .So we want to add some
conditions close to human motions and
consider further experimental methods
from now on.

Thank you for listening !
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1. Purpose of our research

Re|ati0n3hip between Revitalization of medical care in Japan
the medical fleld and AI Accurate treatment

2531 Fukuhara Moeka 2424 Tada Ayano l we recommend:---

2601Asano Tamaki 2622 Sugawara Eri 2633 Fukai Naoko . . .
How to use Al in the medical field

2. Hypothesis

Al---support the work of healthcare professionals
" | i 3. Research results

Reduce the burden on healthcare professions
smooth medical care

Ex.1 EndoBRAIN-EYE Ex.2 AIMED

Al technology for detecting colonoscopy lesions A medical condition diagnosis application by Al
Through deep learning for the first time in Japan

=)

ﬁ. & FoimgamtRiic { - —_

AIBUT LS LICHAT BTERERT

g

arce | https://www.olympus.co.jp/news/2020/nr01577.html . source : hitps://si-med.jp/at
Merit Demerit
- Efficiency of work procedure
—Reducing the burden on healthcare professionals - Diseases with few cases--- Lack of accuracy
 Decrease in human error « The process of thinking is unknown

+ Realization of quick and accurate diagnosis

- Advanced analysis ability - Vague(locus of) responsibility

+ Reduction of less-needed nurse calls source : https://www,businassinsidar.p
- Realization of double check between humans and Al P e
ps://www. juniprog.com

https://www.souspeak.jp
source : https://www businessinsider,jp hitps://www.carnas.nje.co.jp https://www.al-kenkyujo.com

hitos://wwiwuniprog.com https://www.souspeak.ip
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Actual conditions of medical services

Working hours per day at the principal place of work

(in the case of dally duty) Things you find burdensome in your work

o, 0 10 20 30 40(%)
1'2(;'9 Outpatient clinic 24.7%
.9% Inpatientcare | 20,0%
1.9% M dhours or less Home-visit medical care 1= 2.1%
2/ W Shours Night duty/On call s s 31,0%
6.3% 6hours Officewerk | 238%
h ™ Thours Researchand thesis writing e 6.1%
Administrative task | 20.5%
8hours Education s 10.0%
45.5% M 9hours Team collaboration = 9.1%
10hours or more Patient support | 11.2%
Others jwss 7.0%
Nothing } 17.9%

source : https://www.recruit-de.co.jp/contents_feature/nol807a/

4 . Consideration

Al can:-+ - Do clerical work
—Reduce working hours

+ Accurate diagnostic imaging

838

What kind of policy the country takes

ex) - Genomic Medicine + Diagnostic imaging
- Diagnosis and Treatment Support
- Drug Development - NURSING CARE and Dementia
+ Surgery Support

Promoting legislation for the introduction of Al
Building of the data base for Deep Learning
!

Aim to provide medical support using Al
in all areas in the future

5. Recommendation

(@D Introduction of Al into medical affairs
ex) Sorting of clinical departments

(@ Share date of Al



Relationship between
sound and concentration

Miyagi Prefectural
Furukawa Reimei Senior High School 2nd graders

2525 Shion TAMURA
2537 Rin YOSHIDA
2439 Kazusa WADA

[Research method]

@ we had some people try to memorize numbers
while listening three kind of sounds.

@This time is each 1minute.

¥ Three kind of sounds is “silence” “high hertz”
“low hertz”

#The sounds were played at random .

[hypothesis]

We thought low hertz is suitable for
memorization,and high hertz is most difficult to
memorize.

—because we heard that low hertz can relax us,
and high hertz made us uncomfortable.

girls high Hz

(number)

15

150
120 20
ap
70
s 60 elo
]
50
a0
30 £ 30

20 2o

I I '
Q

A3 cpbeEFaGcH I J kL wuno e (human)
EEEEEEEEEEEEEEEE date

w
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[Reason for research ]

When studying, various information is circulating,
such as "Studying without listening to music"and
"Studying in the living room (in a noisy
environment)”.

Therefore we became second year high school
students, and as we spent more time sitting at our
desks, we decided to survey ways to study more
efficiently.

sain e KINEMASTER

— girls silence
15 | | | 150 150
110 130
12 | 11 s 1 1 1 ! 1 1L e ]
T T | | 1515
&0 13 126.&7
8 10 T
8
5 6 £ El 6
4
0 3 3r3
0 1 2
AQCDEFGHLJKLMNOP(human}
date
girls low Hz

(number)

A B CDETFGHI JEKLMEOP (human)
EEEEENEENEEEEEEE date



boys silence

(number)
12
10 1000
2.00
g 13
I o 19118 10
o0 6 00
5 !
5 4 'y 5 §
AiB_-L DinF G HvliJ* (humaﬂ)
date
boys low Hz
(number)
12 120 120 120 120 120
10
50
8
5 80
50
4 o
2
0
2 00
| J
A ] Te D E F ] H 4 (human)

smmnnnunnn date

[Consideration]

Looking at the results so far, Situation listening to
low hertz recorded good results, and next results
are high hertz and silence.

According to these results, it is thought that there
are not much of a difference.So music have not
effect on our study.

You can chose condition that you want.
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boys high Hz
(number)

180
=
]
s
il
&
|
|III 1 :
: 1] o
A B C D E F G H |

&

v

©

a

w

;— (human)

boys
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1. Introduction

Approach to the current Situation and 1997 : The adoption of an agreement >  The trend of reducing CO;

issues of geothermal power generation 2011 :the Great east Japan earthquake > nuclear power plant shutdown
oy . " thermal power plant - 70%
utilization based on field surveys

Geothermal power plant ...
*Good cost performance *Nature—friendly way

But it has not spread well yet considering quantity of resources in Japan.

2. How to Research / Purpose 3. Field survey
. . . A) Matsukawa geothermal power
Find out scientific approaches for plant

_ _ ~Management :
use Of geOthermal energy by on the Tohoku Sustainable & Renewable

spot study and reference material. Energy Co. INC
*Power capacity : 23,500kW

Fig.1: Matsukawa Geothermal Museum
and a huge cooling tower

3. Field survey 3. Field Survey

B) Matsuo Hachimantai
Geothermal power plant

Management :
Iwate Geothermal Co. INC E
*Power Capacity : 7,499kW |

Fig.4 : Power station

Fig.3 : turbine

Fig.2: drllllrﬁt-

3. Field Survey 3. Field Survey

S

Fig.5 Pipeline fram production station te
power station

Fig.6 : production wells in production station

91



4. Kinds of Geothermal Power Generation

Table 1 : Kinds of geothermal power generation
| Condition of geathermal fluid | Characteristic

Ratate the turbine by the steam of 200~
1300°C

Vapor-dominated
hydrathermal reservair

Dry Steam System

Rotate the turbine by the steam extracted
by separator

Rotate the turbine by adding the steam
extracted from hot water to single flash
system

Single Flash System Gas-liquid flow

High temperature and

Double Flash System Ihigh pressure

Low temperature and
low pressure

Rotate the turbine by making medium

Binary System whose boiling point is lower than water's

5. the Present Circumstance

Fig.14 : nuclear power generation

Fig.12 : solar power generation Fig.13 : thermal power generation

5. the Present Circumstance

1. the power capacity and the distribution of the main power generation

5. the Present Circumstance

world

2.Use of geothermal energy in the
L DT 7

Fig.15 : the quantity of geothermal resources by country

6. For further use of geothermal energy
Quasi-National Parks was protected by Natural Parks Act.

&

=The places which could be established geothermal
power plants was restricted.
*This low abolished the regulation in 2015.

7. Summary and Issue

1.The issue of geothermal power plant

= Saving hot water system with good condition

*Maintaining production well and injection well

*The progress of excavation technology and reduction in
costs

2.About our research from now on

*We have produced the model of geothermal power plant
and researched for the purpose of improvement.

Reference Material

* "Japan's Geothermal Power Rescurces and Power
https://wedge.ismedia.jp/articles/-/19047page=3
+ "Location of gecthermal powar plants In Japan"

ho.metl.go.

Capacity”

National Park

hittps 64354
“Ministry of the Environment_Release of “2100 Future Weather Forecast” (new edition)
et A htm!

P go.jp/press/
+ "Energy Issues and The Position of Nuclear Power Generation - Kansai Electric Power"

<o.jpf

p: P 2
Yasukuni Okubo, National Institute of Advanced Industrial Science and Technology"
/e pdf

*"Teikoku Shoin Juniar High School Social Studies Map”
Tainavi Power Plant website

hittps 11/
2019 Energy Committee, Japan Society of Ci
e of ble Energy Devel and Revised Issues Report”

= <port/h23-03/chptt pef
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Certainly we can end racism with fove

Black Lives Matter

change each person’s thinking about prejudice.

L 2

Microaggression

purpose

focus

Hypothesis

«Japanese are less aware of the discrimination
they are making than none Japanese.

= Japanese think that the discrimination is to
distinguish people visually.

Ex) haircolor, eyecolor -

Experiment method

We give the same questionnaires to
Japanese and none Japanese and compare
the results.

Questionnair content

N =

. You are given a spoon at a convenience store because a
Japanese staff thought you couldn't use chopsticks.

. You are asked “What is your nationality?”

. You are spoken to by Japanese people with “Hello!".
. You are stared at public places.

. You are told “Please speak your native language.”

. You are told “| am glad to be friends with you.

~N o ;s Ww

. You are told by Japanese people that your Japanese is good.

survey respondent

Japanese

OFurukawa Reimei High School 2nd grader of 159 students

None Japanese

ONone Japanese who live in Miyagi of 56people

« International students of Miyagi University of Education

« Instructors of English conversation school
< ALT

etc

survey results

-0
You:ars tald by Japansts pecple that sy 1 o

your Japanese is good.
A : s#Emultiple choices allowed

store because a Japanese staff thought I 12.1

you couldn't use chopsticks.

352
You are asked "Whatisyour o
nationality?"
You are spoken te by Japansca people N 1.0
with “Hallo"instead of *xonvicHswa® N 10.7

You public places. 625

o are e e ok v S
native language."

You are told =T

"I'm glad to be a friends with yeu."

0% 50% 100%
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Other things that make people feel microaggression

~Japanese~
« Point out skin color.
« Calling a not Japanese "GAIJIN".

* None Japanese consider all
Japanese have black hair.



Other things that make people feel microaggression

Discussion

~Definition of discrimination~

* Things they can't do |

~None Japanese who live in Miyagi~

JAPANESE PEOPLE FOREIGN PEOPLE

* Things they are told

|
|
I Acts
Appearance | &
L ]
others |
| words
Prospects
Microaggression is produced So we will try to remind Japanese
people of the importance of
“ By the differences between Japanese and knowing about Microaggression.
not Japanese "
How to reduce Microaggression
- By presentationing about it in front of people F
- By writing the contents of Microaggregsion in Thanks for all cooperatlon !

media.
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¥

Creating a” —
T . Motivation
\ --hyperl/wﬁc compass ot 2
AR / We were interested in drawing
X_‘% T / functions after seeing the
— T iy quadratic function compass
:. | \\ that my seniors were studying
//‘i_g \ last year.
2638Yamada Renad+,_2518Sato Ryoma
<" 2517Sato Ryohei 13Kimura Yuma
.10 L \
Hyperbolic compass 1 \L i
Purpose TR N
othesis p
To create a hyperbolic V\)E(Eade the hyperbolic drawﬁ
! , device 1 devised by René
compass devised by Rene Descartes.We found that it was not
Descartes and draw a Sossible (tjo draw hyperbola with this
: rawing device.So | contact a
hyperbOla d hyperbollc hypothesis that it is possible to draw
compass by myself. a hyperbola with hyperbolic compass
improved by our study team.
Method for the research Result
Create a hyperbolic compass with reference to
what Rene Descartes devised and draw a D

hyperbola.The procedures are as follows.

(1)12mm % 12mm wood is used to make the parts

needed for the compass. Actually two parts should
be made of them instead of making one This is
because hyperbola could not be drawn only with
one | couldn't draw with one.

(2) Parts in (1) is build to make a compass.

(3) Hyperbola is drawn by using the compass.

Conclusion

* We were able to draw a
hyperbola by ourselves by
improving the hyperbola drawing
device devised by Rene Descartes.

* However, We could only draw a
specific hyperbola.
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Future challenges
Future outlook

*We can only draw one
We can only draw one hyperbola

hyperbOIa' with our compass.Therefore, |
*We can only draw one have to change the length of the
hyperbolas because | base itself and the inclination of
can't use the compass the compass in order to improve
T the hyperbolic compass.
GA//CB//NL—#B,N
CB=y BA=x
Proof GAzz,KL:b,NL =

AKNL~AKCB

S.NL:LK=CB:BK
Kk _BK=b/c-y BL=b/c-

/ y-b

AL =x+b/c-y-b

and,ALCB~ALGA

SCBILB=GA:LA

then

] yy=cy-c/b * xy+ay-

—a ac

L o

96



Introduction € About Orizias sp.>»

Survey of habitat distribution

and genetic differences of Oryzias sp. | O.atips | | Osakaizumii | Artificial
in Osaki City O.latips
| Higashinihon type | | Sanin type or so | "
| Uriture type | | Mito type |
Introduction € About previous study 2 Objective

Comparison of Orizias sp. by DNA fragment patterns O.latipes & O.sakaizumii ... Native species in Japan

(2016, Fish Group of the Natural Science Club at Furukawa Reimei Junior High Schoal) - population decline = Endangered Il

Ocharacteristics of a

earance

a spotted pattern at the base of the caudal fin Opresent condition

=»characteristics of O.latipes

(let + warerways near Kejonuma  right + Tajiri river)

= artificial releases

= other types released
QOResults of electrophoresis

* Not artificial
H- * Not clearly O.latipes or O.

{Left two : lafr o right : threa of marketing, twa of Tajir river, twa

Right two : left to right = two of Tajirl river, twa of waterways, tw

—>»a loss of biodiversity due to hybridization

©understand the current situation in the Osaki area through genotyping

Hypothesis research method

(@ survey and record the habitats of Orizias sp.
@ collect Orizias sp. - sample with 99% ethanol X
@ genetic survey .'
[ cut off the tail fin

I Mix with reagents |

and amplify DNA by PCR method ’(ni;lurﬂ " e

II Perform electrophoresis \

@ Discrimination based on the results of @ )

habitat : low velocity and narrow river widths
—»characteristic of Orizias sp.

individual : O.latipes Uriture type
=>previous study  ->majority in the prefecture

Result

10/13 : Collect one Orizias sp. - Sample with 99% ethanol

Result

9/23 : Collected four Orizias sp.

(picture2 : Survey

{map1 : Survey point) (map2 : Survey point)
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Result

12/7~9 : Examine the nucleotide sequence of the sample

From left to right: ONA markers, samples (all three)

Consideration

[about the experiment]
DNA marker : curved appearance
—electrophoresis failed
Sample : all three alike
=»contains no DNA
{Assumed factors})
= Large gel concentration
= Sample is old

Reference section

FWRRAICERT HHEA L NISH T HHEAMLO S TRIEPOR

(R —EDieET, S, EmWEA, THESE /\SEEa,
e AT, BOBE, RE—X)

= AED - NARTTC & iR AiREL
(FrEdasr, dEhsE)

s IRiEE LY FUR 2020 (http:/fwww.env.go.jp/press/107905.html)

Consideration

[About the distribution survey]
survey point (@) - @) : same waterway
->same population = more killifish live

The weather and other conditions are the same
for the surrounding waterways
->We'll be able to confirm that Orizias sp. live
: Deep part of the waterways
-» Easy habitat for Orizias sp.

Prospect

Survey so far...confirmed killifish habitat, analysis of one individual per site

- survey whether or not killifish also inhabits other sites

@Analysis of the presence or absence of Orisias sp. at other sites
-» East side of the Furukawa Interchange

(2) Ifinhabitation is confirmed

Whether or not there are genetic differences
between individuals at other sites
[in response to the failure of the experiment]

= Experiment with low concentration of gel

* Experiments with individuals immediately after purchase



Welcome Back Hayabusa 21!

~Analysis of Brightness and Speed
above Osaki city~

Sato Yui

Chiba Sasara
Chiba Naomi

Mori Mizuki
Yanagisawa Maona

What is HAYABUSA 2?
= Asteroid probe launched in December 2014
= Arrived at the asteroid Ryugu in July, 27, 2019

- Dropped a capsule containing the collected samples
onto Australia in December, 5, 2020

Hypothesis
1.The longer the trajectory in the photo seemed to be

‘ Hayabusa' s ground speed increased
as it approached the Earth

2. The closer the distance to the Earth was
the brighter it was

2) Methods

(MTaking pictures of Hayabusa as it approaches the Earth
@Take images for correction

@Correct the images

= Got data for 53 minutes
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Introduction

December, 2020

Purpose

- Scientifical ly analyze the data by ourselves,
which we observed

Observation

1) Equipment
- 30cm— Cassegrain type telescope (fl2091.mm f/7.0)
« Gooling CCD camera ”‘
* Stela Image7

= Makkari (an analyzing application)

Measur ing methods

1) Speed
Measure the number of pixels in the locus

2)Brightness
Find various numbers by Stella Image




Results - Discussion

1) Speed The orbits are longer as they are closer to the Earth

30

25 _,.-""“ ’
B B
M Hayabusa' s speed increased

Graphl:
Change
in locus length

2)Brightness

5000

200 We couldn't guess any trend from the graph

3000 ‘

2000
It is assumed that there is no fixed change

1000
MU

1000

2000

+3000

Graph2 : Change in count value

Prospects Acknowledgements

1) Use angles, etc., so that changes can be estimated

more accurately and concretely For guidance in conducting this study

we would |ike to thank:

2) Convert brightness into grades for easy comparison )
Yusa Toru, Staff of Palette Osaki

3) Make more use of the data and find out what else we
can do other than analyzing velocity and luminosity

Bibliography

CJMXA [FesE2Foz sk
http://www. hayabusa2. jaxa. jp/

CATFSAA—VE5 XZaTF

CINERERER NIPAE2) —JAXA
https://www. jaxa. jp/projects/sas/hayabusa2/

- AstroArts TIEHPAET2E] ORSE
https://www. astroarts. co. jp/article/hl/a/11684_hayabusa?

. Thank you for yb“_ur attention
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Introducflon

e :

e i
Effective positional relationship between tether 5“_'
and motor regarding robot’ s going up down

‘ ‘?\T&.;.

There is a compeﬂhon of space lift robots using motors.
In order to achieve a good result in this competition,
this research has been carried out.

Research purpose

* To study the efficient
relationship between the motors and
tethers of the |ifting robot.

* The results of this research will A
be used to develop a competition Eff,c,em
robot. )

Carry heavier things faster

|l Experimental Experiment

Robot . .
*Measure the time taken to raise and

lower a certain area by changing the
angle of the motor shaft.

*Make a graph showing the
relationship between the angle and the
lifting speed and compare the results.

«tether

Hypothesis 1

lift speed of going up down
has relationship with shaft of motor.

The position of
this tether and
motor is O°.
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Hypothesis 2
At 0°=6=180°,
the motor touches the tether at 180° is the

widest, so the lifting speed is maximum.

Considerations from 500g

* The wider the motor touches the tether,
the faster going up down of speed.

+ When shaft get the angle over 90" ,the
lifting speed is not increased for reasons
other than the area touched.

Considerations from 1000g

* The results were similar for both
500g and 1000g, so the weight of
the aircraft is not relevant to this
result.

Hypothesis 2

The bigger the angle of the motor shaft will
be, the larger motor touch area of tether,

and the faster going up down.

Anticipation graph

Measurement results (500g)

Brz=N SOOg
3

Measurement results (1000g)

1000g

275

2.65

Prospect

* We have to consider the cause why
going up down does not get faster
over 90 .

+ We also have to smooth the lines to
show the correlations of our
observations.
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Flying Paper Aircrafts Longer

~Let's regain childhood~

Research Objectiv

We will study the elements of a paper
aircraft that flies efficiently by
researching three factors that help paper
aircrafts fly longer: wing size, material,
and overall size of the paper aircraft.

Research Method

OPreparation
« launch pad

Research Method

Experiment@
. Make paper aircraft.
(size & material
—paper can stay in the air longest in the
experiment® and @.
wing width—narrow, medium, wide)

Release each them 100 times & take
average.

I

Primary

1.Motivation 5.Research Result
2.Research Objectives 6.Discussion
3.Hypothesis 7.Conclusion
4.Research Method 8 References

Hypothesis

Elements

- material (newspaper, copy paper, drawing paper)
+ size of paper (A3, A4, AB)

- size of wing (narrow, middle, wide)

prediction

- material—copy paper
- size of paper—AS

» size of wing—wide

Research Method

Experiment®
1. Make paper aircraft.
(size—A4 material—newspaper, copy
paper, drawing paper
wing width—medium)

2. Release them horizontally from 3rd floor to

2nd floor & take average the time stay in the
air.

Research Result
Experiment(D each average time
copy paper—2.5s
newspaper—5.5s

drawing paper—2.7s

—Newspaper stayed in the air the longest
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Motivati

We wanted to think about paper
airplanes scientifically and know
features of paper airplanes that
can fly longer.

Research Method

OPreparation ../ J

* paper aircraft

Research Method

Experiment2
1. Make paper aircraft
(size—A3, A4, A5
material— paper can stay in the air longest in
the experiment(D
wing width—medium)

2. Release each them 100 times
& take average.

Research Result

Experiment@ each average time
A3—2.83s
Ad4—4.64s
A5—441s

—A4 paper stayed in the air longest




R rch |

Experiment3 each average time
narrow—2.14s
medium—4.64s

wide—4.01s

—Medium width stayed in the air

longest.

Di ion
wing area—middle size can stay
in the air longer.
There was a difference in the way
the wind ceught paper aircraft.

wide one

narrow one

Di

ion

Material— The newspaper can stay
in the air longer.

newspaper 2.71g (5.5s)
—This is the lightest.

drawing paper 13.27g (2.7s)
copy paper 4.14g (2.5s)

lusion

The paper aircraft with the A4

size newspaper and the wing area

of middle flew the longest time.
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Discussion@

size A4 one can stay in the air longer.
Too big or too small, the paper plane could not fly

stably.
=, f\

small ene big cne ﬂ

References
- lkumen Papa's Parenting Plaza

How to make a launch pad for paper
airplanes that fly well !

833.html

- paper aircraft
http://mem-www jwu.ac jp/~physm/buturil 6/

kamihikouki/kamihikouki2. html



RESEARCH MOTIVATION
Robot programmed for an autonomous robot soccer

RESEARCH ON PHOTOELECTRIC SENSORS tournanent
IN AUTONOMOUS ROBOTS -

Significant impact due to photoelectric sensor
recognition error

Furukawa Reimel High School Natural Science Club Robo Team ¥ N
Abe Shu,Okuyama haruka,Segawa Hinako,Tak anashi Rio,Sonoda Taro T . - We Research on What Factors Affect the Recognition

Ito Yuia,0gata Moka,Shinohara Hibiki,Suzuki Taisuki,Yusa Hirotaka -
Accuracy of Photoelectric Sensors
‘ \ =
S

RESEARCH OBJECTIVES N\ wear is 4 PrHOTOELECTRIC SENSOR?

RED LED Phototransister
Factors affecting the accuracy and effectiveness of

photoelectric sensors are guantitatively verified
through detailed experiments and measurements.

X

WHAT IS A PHOTOELECTRIC SENSOR? C| Hveorhesis

| The accuracy of the sensor is determined by the material and color of the white line, the
type of ambient light, and the distance between the white line and the sensor.

RED LED Phuru]ltfr\sisﬁm, ’

(1) The closer the line is to white and the shinier it is, the higher the sensor value.
(2) The sensor shows higher values in the order of warm, neutral and cool colors.

(3) Darkroom, fluorescent light, sunlight, LEDs, in that order, reduce the impact of outside light.

=" 9‘

Sensors are detecting it

EXPERIMENT DETAILS

* (1)The phetoelectric sensor recognizes and records five different types of
white lines macle of different materials 100 times ecch, and finds the

average of the values shown by the sensor.

® (2) The 12 primary colors of the paint are recorded by the photoelectric

sensor 100 times each, and the average value is determined
* (3) Perform the same experiment as in (1) using four types of ambient light.

* (4) Increase the distance between the sensor and the ground by 0.5 mm, and

conduct the same experiment as in {1).

(4) The closer the sensor is to the ground, the greater the sensor value.

WHAT WE USED IN THE EXPERIMENT
*CORE: TJ3BCORE made by Daisen Electronics Industry
*Batteries: eneloop AA type 1.2V x 3 pes. 3.6V
*Sensor: White line sensor

*Carpet: made by Nitori

*PC: surface pro6

*Programming Software:C-style

*Darkroom :Made of cardboard

SUPPLEMENT

Unless otherwise noted, the experiment was conducted as follows.
Distance between the ground and the sensor: 1.67 cm

Quiside light, dark room

Line Vinyl Tape

Battery 3.6V




SUPPLEMENTAL RESULTS OF EXPERIMENT 1
We investigated the individual differences
between the four photoelectric sensors of the
same standard, and found that the error is less
than 1%, which is negligible in this study.

Sensor value (%)

recycled paper copier paper plastic tape name sticker

RESULTS OF EXPERIMENT 2 | RESULTS OF EXCERUE S

permanent lamon

permanent scarlet
Permanent Yellow Deep

white

permanent fread

violet

Burnt shenanigans.
permanent green light

jet black
cobalt blue

permanent green middle

sky blua |

0. A 40.00 80.00 100.00

darkroom Sunshine Warm LED Flucrescent Lamp
Sensor value (%)

"RESULTS OF EXPERIMENT 4 DISCUSSION

89.31

8136 8154 8142 8168 8174 The accuracy of the gensor did not change depending on the material.
7234 From experiment (2)
E B e H B Since the reflectance spectrum in the 600-700 nm range matches the wavelength of the
it red LED detected by the phototransistor, it is thought to be determined by the amount of
reflection in the reflectance spectrum of the same wavelength as the red LED.
Fro !
19.34 there is almost no effect of ambient light
I From experiment (4)
1 4.5 5.0

4
= : it'was found that 3.0 mm had the highest response to light incident on the transistors.
.0 1.5 2.0 2.5 3.0 35 4.0

Distanze between sensor and ground (mm)

o

v
2
g
5
g
3
&

OUTLOOK REFERENCES

*No change was found due to the influence of external light and the material of the

white line, which were thought to be factors of the photoelectric sensor. * Kanishing, Yoshio [1987). A Study on the Color of Paints.

*The closer the distance between the photoelectric sensor and the ground, the higher
the accuracy was thought to be, but in fact the accuracy was highest at 3.0 mm.

*We would like to make the best use of these studies for the future development of
the robot.
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[Purpose]

*Infer the elements contained in the meteor from
spectroscopic observation of meteors.

Miyagi Prefectural Furukawa Reimei Junior & Senior High School

the bright line of the spectroscopic image by

»Estimate the altitude of meteor emissions by conducting multipoint simultaneous observation.

.
[Hypothesis]

*The light emission of meteors is caused by multipl

meteor showers. Therefare, types and ratios of elel

meteor shower.

le elements, and parent bodies are different in
ments contained in meteor matter differ in each

*If you can estimate an altitude and an oxygen forbidden line (558 nm) by multipoint simultaneous
observation, it is possible to see to what altitude an oxygen forbidden line is emitted.

[Observation Method/Analysis Method]

@ Observation Equipment

Table 1: List of observation equipme

Canan EOSS kissxBl
Canon EOSS issed

Sagh-Fooal Lenses
SIGM 30mm F1.4
HSM

407218
{Diagonal4g1" )

Canon EDSS Kesx

Transission b
diffraction grating
{1000 grds/mm)

Image 1: Diffraction grating

nt

il

@ Observation Method

= Attach the spectroscopic device manufactured
digital single-lens reflex camera (Image 2).

with the blazed diffraction grating (Image 1) to a

*Install the cameras so that the meteors are vertically captured with respect to the angle of view of
the camera, and continuously shoot during the active period of the meteor shower.

| Image 2: Spectroscope and camera |

@® Analysis Method

1: Calibration

Make a specific element emit light at the same position
as a meteor’s on the image, and calculate the number of
nanameters per pixel.

[ Image 3: Calibration

MIVAGH = °
Mer! Kurharass
s ”
’ s Tome
shikama e

Sendsi @ s
un

https://www.google.co.jp/maps/place

2: Identifying the elements

Based on the values obtained by the calibration,
calculate the wavelength of the bright line in the
image and infer the elements

Spectroscopic Observation of Meteors Using a Diffraction Grating

SATO Yui, KATO Yuki

[Consideration]

{ Table 3: List of elements inferred from each meteor

Lyrids (1pic)
2019/4/1

Geminids (28pics)
2017/12/1

Of1)

Perseids (10pics)

2018/8/1

Orionids (5pics)
2018/10/1

Ol6) o)

Qf2) O(1)

0(27) Q(4) o4 o
Ole) Of1)

Of11) 0O(9) Ols) o]
Of18) O(4) o) o
Qls) 0f2)

0f3) O

Q[2)

1) From Table 3, you can see that the elements inferred from the observation of the 2017 Geminids
have less Na [ than Mg I. Therefore, it is considered that the parent body of the Geminids has less
Na and the meteor matter in the Geminids also has less Na. Moreover, the amount of Na is lower
than that of other meteor shawers. Since Na is a volatile element, the meteor matter of the Geminids
was probably generated earlier than that of other meteor showers,

Table of ground speeds of major
metear showers

Meteor Showers | Ground Speed(km/s)

2) The bright lines of the oxygen forbidden line could be

inferred form the many meteors in the Perseids and the Quadrantids 40.5
Orionids. Lyrids 47.1
Oxygen forbidden line emission requires more energy Aquaridsn 65.3
than other types of emissian do, so it emits only under South Aquarids6 384
limited conditions (e.g.: the ground speed of meteors is Perseids 58.6
higher, the density of the atmosphere is lower and so on). South Taurids 29.6
Many of the bright lines of the oxygen forbidden line Orionids 64.5
could be inferred because these meteor showers have North Taurids 29.6
higher ground speeds than other meteor showers. Geminids 329
Draconids 19:3

Leonids 70.4

i Image 8: The same meteor as in Image 7 taken at the same time (at Misato

Image 7: A meteor taken at the same time (at Furukawa)

| Town)

Figure 1 | HIP22812 3) As a result of estimating the luminous altitude, it was

found that the meteor above emits light at the altitude

Cursa of 95 km or more, and emits oxygen forbidden line at 95

[Observation Result]

Perseids [2016)

Leanids (2017) 2017/11/17~/18
Geminids (2017) 2017/12/13~/15
Perseids (2018} 2018/08/11~/14
Orianids (2018) 2018/10/21~/23
Quadrantids (2019) 2019/01/03~/04
Lyrids (2019) 2019/03/21~/24
Aquarids n(2019) 2019/05/03~/5
Aquarids 6(2019) 2019/07/31~
Perseids (2019) 2019/08/12~ /14
Draconids (2019) 2019/10/9~/10
Leanids {2019) 2019/11/20
Geminids (2019) 2019/12/16
Quadrantids (2020) 2020/1/5
Perseids(2020) 2020/8/11~/13

32 meteor showers in total 57 nights in total

On the 2017 Geminids,
28 spectral images of the
dispersed showers were
obtained.

Among them, in Image 6,
5 types of elements could
be inferred and meteor
trails also could be

identified. otk

2016/08/12~/13  Osaki and Kurihara, Miyagi Pref.

‘ Table 2: Excerpt of observation results

Approx. 25000 1

Osaki Approx. 39000 2

Osaki and Kurihara Approx. 42000 28
Osaki and Kurihara Approx. 45000 12
Osaki Approx. 21000 6

Osaki and Kurihara Approx. 7000 (]
Osaki and Kurihara Approx. 27000 1
Osaki and Kurihara Approx. 24000 [
Osaki and Kurihara Approx. 24000 0
Osaki Approx, 20000 0

Osaki Approx. 7000 L]

Osaki Approx. 10000 0

Osaki Approx. 11000 0

Osaki Approx. 13500 1

Osaki Apporax,.49000 2z

Approx. 552900 intotal 43 in total

Image 5: An example of the 2017 Geminids

In the 2018 Perseids, 10
spectral images of the
dispersed showers were
obtained.

Among them, in Image 7,
8 types of elements could
be inferred and meteor
trails also could be
identified.

mple of the 2018

Image
Perselds

i i + Vanishi ; ; ;
V;’[T:'"Ez:';tuk pmi o8 km or more. According to Figure 2, since oxygen atoms
bl ol exist around 95 km, it is possible that oxygen in the

atmosphere, meteor matter, and both of them was used
for light emission.
46.232° G o &\ P e s |
Misalo| \ 90.835km /] gite A ‘ E Heterogencous tond
975, = L
873 s =
105167 Thm_ 60434 S5
Furukawa : S

-3
earth/rocket/ntv.html

[Prospects for the Future Research]

+Clarifying the trend of the elements in each meteor shower.

*Will continue to estimate the altitude, collect data, and pursue the relationship
between oxygen embargo luminescence and altitude.
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Research on Photoelectric Sensors in Autonomous Robots

Furukawa Reimei high school Grade Second
Abe Shu Okuyama haruka Takanashi Rio Sonoda Taro

Research Molive

Therefore, we focused on improving the recognition accuracy of the photoelectric sensor and studied what factors affect the recognition accuracy.

One of the challenges for the robots participating In a soccer game controlled by an autonomous robot that we are participating in Is the low recognition accuracy of the photoelectric sensor.

research purpose

I We guantitatively examine factors related to the accuracy of photoelectric sensors and their effects through detailed experiments and measurements. I

What Is a photoelectric sensor?

Result

This sensor is equipped with a powerful red LED and a phototransistor, and when the light from
the visible red LED is reflected off the floor, the reflected light enters the phototransistor and
generates an electric current, which is outputted as a numerical value (0-100%). (Figure 1, Figure 2,
Figure 3, Figure 4)

The white line sensor manufactured by Daicen Electronics Industries, Lid. was used in this study.

Experiment 1: Comparison of material differences
There was no significant change by material

Experiment 3: Comparison of ambient light
There was no change due to ambient light

Figu Fig

RED LED RED LED

Figure 3 Bottom view

o -
Figured
Sensor (red circle)
hapothesis
The accuracy of the sensor is determined by the following
1.The shinier and whiter the object is, the higher the sensor value is.

2.The sensor shows higher values in the order of warm, neutral and cool colors.
3.Darkroom, fluorescent light, sunlight, and LEDs, in that order, reduce the effect of ambient light.
4.The closer the sensor is to the floor, the greater the value of the sensor.

What we used in the experiment
+ CORE:TJ3BCORE made by Daisen Electronics Industry
= Batteries:eneloop AA type 1.2V x 3 pes. 3.6V
- Sensor:White line sensor
+ Carpet'made by Nitori
+ PC:surface pro6
- Programming Software:C-style
- Darkroom :Made of cardboard

Experiment detalls

Experiment 1: Comparison of material differences
The photoelectric sensor recognizes recycled paper, copy paper, vinyl tape, name tape, and carpet,
and records the output (0-100%) 100 times each, and the average value is determined. (Figure 5)

Experiment 2= Color comparfson

The 12 primary colors of the paint are recorded by the photoelectric sensor 100 times each, and
the average value is determined (Figure 6).

Experiment 3: Comparison of differences in light

Ditferent values of the four photoelectric sensors, dark room, warm LED, sunlight and fluorescent light,
are investigated 100 times for each of the same photoelectric sensor and the average value is obtained.

Experiment 4: Comparison of distance

The distance between the ground and the sensor is increased by 0.5 mm, and the values of the
photoelectric sensors are recorded 100 times each, and the average value is calculated.
Supplementa!

We investigated the individual differences between the four photoelectric sensors of the same
standard, and found that the error is less than 1%, which is negligible in this study.

Unless otherwise stated the experiments were conducted as follows

The distance between sensor and ground: 1.67cm
Qulside light: darkroom  Line: Vinyl tape  Battery: 3.6V

(Graph 1) (Graph 3)
Fluorescent Lamp [ | 80.62
name sticker § 79.51
plastic tape 80.62 Warm LED 8073
copier paper I 50.27 Sunshine [ 181
recycled paper §80.19
(%) darkroom | 1 80.85

Graph 1: Comparison of materials
i " Graph 3: Results of comparison of ambient light

Experiment 2: Color comparison
Warm colors were Independent of hue and color, while cool colors were dependent on hue and color
(Graph 2).

permanent lemon 88.14
81.05
80.85/
———————— ——— ——————— s

79.79

permanent scarlet

Permanent Yellow Deep

white

p tread
violel

Burnt sh g

68.57

4217
permanent green light 32.14
jet black  n— 5.5
cobalt blue  e—17.00
permanent green middle  —— 14.02

sky blue  mmm——11.95

Graph 2: Results of color comparison

Experiment 4: Comparison of distances
Omm and 0.5mm gradually increased at about 1%, with a maximum value of 89% at 3.0mm and
then stabilized at about 80. (Graph 4)

100 U[;A/CJ
90.00
80.00
70.00
60.00
50.00
40.00 | |
30,00 1
20,00 ;
000 45 102 |
Gon. it e ] B N | 8 | B B
0.0 05 1.0 15 2.0 25 3.0 35 4.0 45

Graph 4: Results of distance comparison

89.51
8154 8162 8168 8174

72.34 f | | |

19.34

50 mm

eriment
color of the photoelectric sensor.

This is consistent with the reflection spectrum of each color in the range of 600 to 700 nm of
visible red LED wavelength detected by the phototransistor.

It is considered to be determined by the amount of reflection in the reflection spectrum of the
same wavelength as that of visible red LEDs.

rom t can be said that there is a difference in the sensor value depending on the

From experiment 3), the effect of external light was not significant.

nu a E

In the case of 3.0 mm, the highest reaction was observed at 3.0 mm because of the incident light
on the distal side.

In the case of 3.0mm, the reflection angle was too large and the amount of incident light was low.
If it was larger than 3.0 mm, the amount of light on the white line was reduced and the amount of
light incident on the phototransistor was reduced due to diffuse reflection of the white line.

outlook

Experime

There was almost no change in the external light and material, which were thought to be factors
interfering with the accuracy of the photoelectric sensar.

Furthermore, we thought that the closer the distance between the sensor and the ground, the
higher the accuracy, but in fact 3.0mm was the most accurate, and we would like to investigate
the reason in the future.

We would like to utilize the characteristics of the photoelectric sensor found in these studies for

the future development of the robot.
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