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Miyagi Prefecture Furukawa Reimei High School
Shotara Mino
Yui Sato

Advisor . Koichiro Saito

A hstract

Dagik earth is an educational project to enjoy the
scientific outputs on the earth and planets with three-
dimensional digital globe in classroom, science
centers and home, and led by Dr. A. Saito. Itis by the
visualization group of the Earth science hub of Kyoto
University.

In our school, we display Dagik Earth at our school
festival and use it in science classes. In the school
festival last vear, we had visitors operate it,
connecting various devices such as a trackball, a
joystick, a controller, a balance board and so on, so
that visitors could do more than look at the screen.
We are also creating an original content for projection
on a screen and making a simple manual that
CVEryone can use it.

Keywords . Dagik Earth, earth, planets, screen
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) Dagik Earth

Intmducliml

Dagik earth is a three dimensional digital globe.
It is used to enjoy earth and planet sciences in
classrooms, science centers, and at home. Al the
beginning, someone tried projecting the earth on a
fitness ball, so you can make it without ang special
device. Since the system is simple, it is easy (o
project in various ways. There are many sizes of
screen so we can use depending on places and
purposes. We can create a screen and project an
original content. You can project image of the earth
in correct shape and position on a sphere screen,

C ontents type

We introduce a part of Dagik Earth contents.

[Recent cloud and rain distribution]
White shows the result of cloud observation by

infrared rays. Blue and
red color show the estimated distribution of rain by
satellite data of JAXA (Japan Acrospace
eXploration Agency). ltis displayed every hour in
nearly read time, near real ime 4 hours after
observation. On Dagik Earth’s homepage, the
content is provided as real ime content.

[Change in the amount of ozone|
This content shows the amount of ozone
observed by low orbit satellite. ¥You can find that
there is an ozone hole above Antarctica from
winter to spring.

2MTEI0A 108

pagix. Sam
Figure 1. This is “Change in the amount of
ozone” contents

[Jupiter]

You can see stripes and great red spots. You can
understand that the stripes are concentric circles
by looking down from the pole
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Figure 2. This is “Jupiter” contents

[Global earthquake distribution (by depth)]

This content shows the distribution of the sites
where the earthquakes at magnitude 5 or more
occurred from 1900 to 2015, The magnitudes are
indicated by sizes of the circles. The depths of the
epicenter is indicated by colors.

Figure 3. Thisis “Global earthquake distribution”
contents

[Aurora seen from space)|
We can see the aurora observed by the IMGE
satellite. When you see it from space, you can
understand that the aurora is like a ring surrounding
the north pole and the south pole.

Operation device
As well as moving the cursor with the mouse
and using the trackball, there are also methods using
the Wi remole control and WiiFit balance board.

Figure 4. This is trackball

SCMI‘I

There are many kinds of spherical screens in size
and shapes. Not only the whole sphere but also the
hemisphere in available.

[Styrofoam type]
It 1s easy to prepare become you don’t have to
inflate it but it is easy to be broken.
+ 8 em sphere and 15 em hemisphere: this is a
desktop style and a mini projector can be used
+ 60 cm hemisphere: it does not get in the way
even if it is exhibited indoors

[balloon type]
You can inflate it anytime you use, so it is
convenient 1o carry and store
- 60 ¢m sphere: suitable for viewing from near

because it is just the size
* 1 m hemisphere: it can be attached to the
blackboard with & magnet because the
backside is flat
- 2 m sphere: one projector projects only half of
the globe, but it is just the size to handle
+ 4 m sphere: suitable for exhibitions and classes
in large places such as halls. It can be used
outdoors, but be careful not 1o be blown away
* 8 m sphere: you need a dim hall and you need to
prepare a strong projector

—| i g

Figure is balloon type screen

[acrylic plastic typel
It is stronger than Styrofoam type but
more expensive. It is suitable for
permanent exhibition.

Figure 6. This is acrylic plastic type screen
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How to use Dagik Earth

You need a PC, a sphere screen and a project for
Dagik Earth,
1. Inflate the screen,
2. Start Dagik Earth up on your computer and
connect it to the projector.
3. Adjust the projector so that the image matches
the screen.

Acﬁﬁﬁes at the school festival

We display Dagik Earth at school testival every
year. Visitors were operating it with the mouse and
the controller, But many visitors including small
children didn’t know much about the earth or
planets. So we planned for them to operate it while
moving their body with the Wii Fit balance board so
that people can leam while enjoying it.

The balance board was connected to the personal
computer by Bluetooth. Also, we changed some of
the Glove PIE settings to make the operation easier
to understand.

The image below is part of a modified Glove PIE.

[ Before the Change]

if var.FRFlag = 1 and var.FLFlag = 1 then
if var.BRFlag = 0 and var.BLFlag = 1 then
Key.Up = false

Key.Down = false

Key.Right = false

Key.Lelt = false

else

Key.Up = false
Key.Down = false
Key.Right = false
Key.Left = false
end if
end if

[Revised]

if var.FRFlag = 1 and var.FLFlag = 1 then
if var.BRFlag = 0 and var.BLFlag = 0 then
Key.Up = false
Key.Down = false
Key.Right = false
Key.Left = true

else
Key.Up = false
Key.Down = false
Key.Right = false
Key.Left = false

end if

end if

This change enabled people on the balance board
to operate the Dagik Earth easily.

On the day of the event, visitor were able to
choose what they wanted to watch from six

Thailand - Japan Student [C'T Fair 2019
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contents; Earth, Moon, Venus, Mars, and Jupiter.

[Little Kid's]

Many children worked hard to move them. They
seemed tun because they were able to use their own
body to rotate the earth and planets.

[Junior and senmior high school student’s reaction]

Many students have used the balance board
before so many of them were interested in it, There
were many people who operated it while thinking,
s0 some people seemed o have difficulty using it.
| Adult responses)

Many people were interested that they could use
the people game machine had known in that.

% -
Figure 7, 8. This is the exhibition at the cultural
festival

Practica] example-1 use in science classes

Dagik Earth can be used in science classes.

Mr. Koichiro Saito, a science teacher of
Furukawa Reimei junior high school uses it to teach
the earth and planets in science classes, for example
about weather, earthquake cloud movement etc.

He made a program to make students consider the
depth of epicenter and of the plate sinking into the

Crealc an original content
You can create an original content o use
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“Demic”, which is an image processing software.
We crealed a partial eclipse content to use

continuous images of the partial eclipse of January 6,

2019.

Figure 9. This is screen being created in Demic
Make a manual

The existing manual has too much information. We
wanted many people from students to adults to use
Dagik Earth so we miade a basic manual for them.

Cunclusion

Many people learned about the earth and planets
by using Dagik Earth in classes and school festival.
Alsoitis not yet widely known so T want more
people to use it by making a manual.

Acknnwledgments
This activity was supported by Mr. Saitou and
Ms, Sugita Dagik Earth study group. appreciate
their patience and supports.
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Dagik Earth home page : https://www.dagik.net/
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Making autonomous type
drive robot and
development of program
Miyagi Prefecture Furukawa Reimei High

Schoolsecond year
Aya Sasaki
Karen Ito

Abstract

In recent years, Artificial Intelligence (Al) has
been developing quickly, and applications for Al
are being explored. The technologies in making

robots and programming are becoming important.

In order to improve the technologies,
competitions of various robols built by amateurs
are being held around the world. We also wrote
programs to control our robots, and we have
been practicing in the Robo Cup Junior Japan
since 2015. Our goal is to win a soccer game in

which 2 robots fight each other for the high score.

Furthermore, we have visited a primary school
and taught children how to make and control a
robot. We hope that our work will inspire
children to study the technology of rabots and
programming.

Keywords: robotics, programming. education

First of all

Today that life style changes suddenly,
something of various is been autonomic.
Almost of them are used technology of
robatics, and Al, need of program and robot
are increasing every year.

Around the world, a robot contest is held for
spreading and improving the need. We
participated in one of their: Robo Cup Junior
Japan. In this contest, it needs that we make
the body of robot running by itself and we
develop program of control of robot. We use
“C-style” as software to develop program, and

Thailand - Japan Student [CT Fair 2019
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developed program and make the body which
can move exactly and quickly in small field.

Also, we knew that schoolchildren have to
take class of programming from 2020 in Japan,
we visited nearby elementary school, we
make of use our experience to hold a
programming class for schoolchildren, and we
have been planning spread of programing and
making robots.

Objection

Science club students learn skill that making
robots and programming of robots for Robo
Cup Junior Japan Soccer contest. Moreover
we communicate with our generation who
treat same robots. Also, we make
schoolchildren interested in programing,
because we plan that we set class to
experience programing for their,

Hypothesis

( 1] Using an Omni wheels (figure 1,
2) can grow the speed.

( 2) Fixing a compass (figure 3 ) to
robots can prevent them from scoringown
goal.

( 3 ) We can contribute to spread skill
of programing by visiting elementary
school to teach school kids how to try
simple programing, which can promote
their interests.

( 4) Each kids ability for
understanding is different, so instructing
depending on their proficiency is
important.
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Programs should be simple in order
not to conflict with each other.

In these ways, we made robots and a

(Figure 1) program.

Robot we made |
(Figure 2)
(Figure 3)

(AT | &« metwmcy
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Fix a compass and an Omni wheel
to the body of robots.

_|?
Putting plastic circular cardboard :
around the body of robots keeps o KN W

-‘T;)I-lﬂdl-
the impact minimum and prevents _r-—r.:::ml | r
the robots from getting tangled - AECCK.
when they touch opponent’s robots.

-.u-uu;-'-—.u,.;,qJ

R e e rC |

Putting 8, 4 volt of a nickel-metal
hydride battery and 1, 2 volt of a
nickel-metal hydride battery on our
robots grows the power,

T3 | EEE R W MR T NEE AR DA R R J

Putting three reflective pulse ball
sensors on the body, so that robots
have no blind spots and can react to
all direction balls. Moreover, we
make robots move to the direction
with the biggest reflection.
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Flow chart | After the class, we took questionnaires to
e children (32 students grade 4~6) who took
this programing class.
ey
e Questions are following:
L]
I ae— (1) Did you enjoy the class today?
IR e (2] Have you ever done programing?
L 2]
e (3] Have you ever worked robots or

others with program?

(4) Will you try to do it again if you have

; - an opportunities like this?
Spreading activity for elementary

school. (5) Do you think programing is easier
than you imagined?

We taught basic programing using C- (6) Are you interested in programing

style (for example "moving forward" and controlling robots?
"moving back” "turning”) to children. In Se—
addition, we instructed them how to .

program a bit complex moving, by

assembling these actions.

2

®YES W Likily YES ® Likaly NO = NQ

Question 2
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uestion 3

®YES ® Lialy FES ™ Likely O = MO

CQuestion 4

[ T -

= YES W Lkaly YIS & lhaly NO % NO

Queation 5

BYES W Lisely YES ® Likely MO ® NO

Question &

BYES @ Lhwly YES = Likely HO 8 HO

Consideration
[1]: about

The compass works well moves, but the
robot's body touches the ball in the

process of going behind the opponent and

the robots do some own goals. We need
not only to make the robots recognize
directions by the compass, but also to

improve the program to go behind the
opponent.

[2]: about

Own wheels were effective to grow the
speed. We are planning to keep using
then in the future.

[3]: about

More than about 90 % children
answered that got they interested in
programing and controlling robots, so we
believed we were able to make children
interested in programing and contribute to
spread in elementary schools.

[4]: about

This time, we though that we divided
children into groups by grade we taught
simple programing to all grade 4 kids and
a half of grade 5, more challenging
programing to all grade 6 and the other
half of grade 5. However, many grade 4
kids answered that they thought it easier
than they had imagined, and many
students grade 6 kids answered that they
thought more difficult than their thinking.
Therefore, next time, we will divide them
into groups by their programing skill and
motivation, regardless of their grades.

106



Conclusions

About aspect of robots.

Using Omni wheels grew the speed, and the
robots could move smoothly in a small filed.
However, we couldn’t get good results in the
Robo Cup Junior Japan.

We thought that we had done own goals and
the robots couldn’t move on the line because
programing wasn'’t correct. Alsoc our robots
got out of the way when the opponent
crashed us. This was because we thought that
speed was more important. We found the
lightness could be disadvantages.

So we have to improve the program and make
opponents unable to get points by preventing
our own mistakes such as own goals, freezing
and so on. Also we thought that reinforcing
around the wheels is important.

About spread activity to elementary
school children.

All schoolchildren answered that “yes” or I
would say yes” to questionl in spreading
activity in elementary school, so we found
they enjoyed programing.

Answer of question2 pointed out that 25% of
the children had experiences of programing,
so it means our spreading activity was not
enough. However, answer of question6
pointed out they got interested in programing,
and we can say that we could also contribute
to spread to some extent. We hope
programing will spread more and more in the
future.

Thailand - Japan Student [CT Fair 2019
-Seeding Innovations through Fostering Thailand Japan Youth Friendship

We will visit elementary schools to spread
programing aggressively.
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