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We researched the power of earthquake resistance of simple constructions. We made a model of

buildings with pasta. And we made a device which can make earthquakes. We broke pasta houses

with device to research the power of earthquake resistance.
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The aim of research was to explain the mechanism of the milk crown phenomenon.

In our experiments we found out that minimal changes of viscosity changed the milk crown from whereas the

height of the crown and the viscosity of the liquid are not related.
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High Temperature Superconductivity (HTS) is one of the innovative technologies that are expected
today to find wide application in the future. The purpose of my study is to show the scientific
advantages of HTS through electrical experiments. 1 compared HTS with copper which is now widely
used in the electric industry. I checked in which ways HTS is superior to copper and clarified items

to be dealt with when putting HTS to practical use.
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We all know about The big earthquake of eastern Japan. We always need information. We learned

when the disaster occurred , that we need a lot of information.

We made the crystal radio which used germanium diode. We succeeded in making it louder and

clearer in reference to the results of our senior.

This radio works by wave power without any power supply. But the working voltage is very low.

Therefore made an amplification circuit and we adapted a Bincho charcoal battery to wake a louder

sound possible.
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The main purpose of our research was observation of electrons. We introduced a pipe vacuum and made an
electron gun. Then we discharged electrons from the gun within the vacuum and applied voltage to the discharged

electrons. when the accelerated electrons flew and hit fluorescent paint, the latter became luminescent.
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We were interested in the flame reaction that is used for fireworks. We used lithium chloride

and copper chloride and tried to change the flame color in the reaction. As ingredients we used

two kinds of metal salt, stearic acid and methanol, produced solid fuel and made it burn. In

the process of burning we finally succeeded in changing the flame color.
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Semikaisou is the first book of chemistry experiments in Japan written by Yoan Udagawa, a great
man from Tsuyama city. In accordance with the contents of the book we tried to carry out three
experiments: generating electricity with the Volta pillar, “chemical magic” and the production of
colored glass. Based on our experiments we found parts to improve and checked the accuracy of

the chemistry book of the Edo period. We also used the improved experiments to offer elementary

school students a class to experience what we found out.
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A carbon battery is a new rechargeable battery which uses hard charcoal (made from sawdust on
both poles). As there is no metal necessary to make the poles, there is little danger for the
environment. If we could produce this battery on a large scale and at low costs, we could make a
step towards overcoming our present energy problems.

Our aim was to clarify the character of the carbon battery by experiments to make its usage
possible.

In our experiments we made four different types of batteries with plus and minus electrodes of

various sizes and measured the change in electric current.
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We knew that Paramecium bursaria adheres to the things like a boiling tube or slide glass. So we
researched it aiming at clarifying the mechanism.

First we actually observed a number of Paramecium bursaria that attached to the slide glass, but
we couldn’ t elucidate the mechanism. After that, we compiled the data we had found by counting
these attaching Paramecium bursaria with a microscope, changing each time temperature and the degree

of light. This way we were able to find a tendency in the rate of adherence.
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We conducted an experiment with

“physarum polycephalum”

to find out the amino

acid kinesis for true slime molds. As a result, we found that true slime molds secrete

proteinase to the outside of a cell and decompose protein under the tripeptide.

Furthermore, true slime molds show the kinesis to water—-soluble neutral amino acid,

for example alanine and proline.
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We researched the antibacterial action of food close to us. The results of our research which
concentrated on spices made it clear that garlic and yellow leek show the biggest effect. We conclude
that they didn’t grow because diallyl disulfide hindered the growth of the mold (bacteria).

In combination with our former experiments we realized that long green onion showed effect when it
was spread directly, but didn’t show much effect when it was extracted and pasted. Therefore we

assume that diallyl sulfide in long green onions is volatile.

2. B
LT BIZATHIC O DTALEME Tl <, () EHLE-E
HARFUCAFAE T DA 72 & O RIKE KD 00 5 | RUE LB 2 £ EIC 26 Sy RIAkE L
0 NBICEER D 72  ZARIHUEA & E> TH THIL BELAELNIED S B, 3
TrWEBot, TOROICHEITREMOHEER BRI XBIATREZR 2 A, D &K
2OV T, REEHIC CBIE S B L7z,
MZD2FETY T RARY) v LAE(Z ah
3. AEANE )V TFV LRI I IE)TH D,
<A > () HUE A
X AT R EORFRICHNGND T =T =7 - XX - HFXX 13 v
- REEEE LTELS D BHEER EIXEbils HevauH-vy TR == -
o) N ks
77 7Y=L TWS [hyErmay KRTFREZEITHI Ao fEbh T,
DRLST ] — IR B D &b Db O x s
LED S DIZhEN o DD TIER N EE 2 T2, L7z,
<#fE> 70% 7 /L 21— L 10mL (2B & 1.5g 5o
(7) BEXREH DMK A, —BHE L 9 &8 T 60°COR MM T
HyhO—R 20g Ky % HH, DK 1.0mL 2% TR
RTb+ry 1.0g REGHL TR L7 2 A0 L7285 o |
MEREX 1.5g (2, TR L IR A B A LT,

ZHEK 100mL AT 1P & ERRERAT LT,



()

IR CBIE S 7= E % 1.5mL, ()
TR LA A 1.5mL B lic B4, 3
A OBSEHIE 2% T -0 5, NI
RSN ER 2mLl Lo an =—n¥
EBADHZ LI THIRER~T-, %)
ROFWIZONTIE, LY LEOE
FHOMBIHRNR AL ONTZ b DO EHFROH
STbDE L,

<fEE>

77 RARYV LB ahe)idh=7 - =
FeFRXX 2avuHevauhevy ==
7V MIBHEBRA LN, fRI=F -2 avh -
agdie v V= JICRERIENELN
7 [77771]

THIV T LBTHAHENIE=T - =T - =V
=7« a—URIHEDB RGN, FIE=T - =
v=U s a—URIEBR RN, [777 2]

<{Hi#%>

FATEBRIC TR X 22O FE im0 (2 L T
O I TOBBRLITo 72, G OFEBRITHAT
DD ETFENRRERY | FFED N 2D I
BT < EEHHE L TV D, )

COFERTIIRFET L a— L LEbL DX
D FXEEHERE-LOOFICEN A LN,
(E=ZNEE Y

<EE>

72 EIZx R E D BB < ENEIH L7-DIX
ZHUCEENDHE 72 EIC K> TREMMEES L
TLESTENLTHDEBExLND, SHIHAWE
MEHEZ, i< bIERIEDON S EM R EThH D
2, FRHOELITWT IS 2 U B OfEY Thit
T I N ENIMEEELTNDZETHD, it
7V EiF=r = R0oRx X R EITEENLTND
PR D Z & T D, ZDIFE A ERFHIEMED
W TR DM T O IR A I ER T D, i
LRI NEEREETZ L OITK L TRIRPA LI
R TeDIE, AFICEENDMALT U TS
HDOHEDTHDHIED, TILa— L ERREESE L
WCTNa— L A L CLE - iZ e

AbID, == RE=T LT VAR £ <
HEENTVEDIC, mobD Xy LERENRS
Mmol-lBbihsg, —HFIENTHoHERNPALNTZD
ODHL, LT U AREENTND DX 5
MOJRRNZ & - TEARBEET . 7 — L hhi o
-S> THREZELNTZLDOTHE . b LT
EPDORFICEDBDIEEZEZ BND, fEERE
[ZOWTIE, RZEDIENKE o726 OILE 2 i)
<HBRETREL =2, F 3RS+ i
NN IANRH ST, 7 LR
AELTLESZLDEEEZLND,

VI

IO —HOERBIZIZL T, SEIHVWE
BEIZH > L bHIENREZRDDL LN TELHD
X, == L =T ThoTm, HEXRXITEEAT
ST FETIIAEBAONT  HEX X0 DR %
BT DITIXEERELOBRNE ST,

5. #HiEF

BRI, ARFRICBON T TREL 28 0WE Lz
FENERFPOFRSFHA, FARNO AT I HHL
HLEFET,

6. &M

1) o= s 7 — Al
http://www. wakayama—kg. go. jp/kouhou/tech
noridge/276/276_5. pdftsearch=" %E5%92%8C%
E6%AD%SCES%B 1%B 1%E7%9ChSCHET%I4%A3%ES3%S
3%93%E3%S3%AF%E3%8 1%AE%NES%9 1%89%E3%S 1%AE
%E4%BI%UBERE 7%8 7%A5%E5%8F%8A%E3%81%B3%%82
%A8%E3%8 2%ADKE3%S2%BI%NE5%SCUIE%E3%S 1%AB%
E3%81%A4%E3%81%84%E3%8 1%A6

2) 1 B OREEFE
http://www. links—aqua. com/category/14002
96. html

3) ZHULT VDA E - A~ ORERLE
http://www. ncbi.nlm. nih. gov/pmc/articles
/PMC101489/?tool=pmcentrez



http://www.wakayama-kg.go.jp/kouhou/technoridge/276/276_5.pdf#search='%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%9C%8C%E7%94%A3%E3%83%93%E3%83%AF%E3%81%AE%E8%91%89%E3%81%AE%E4%B9%BE%E7%87%A5%E5%8F%8A%E3%81%B3%E3%82%A8%E3%82%AD%E3%82%B9%E5%8C%96%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6
http://www.wakayama-kg.go.jp/kouhou/technoridge/276/276_5.pdf#search='%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%9C%8C%E7%94%A3%E3%83%93%E3%83%AF%E3%81%AE%E8%91%89%E3%81%AE%E4%B9%BE%E7%87%A5%E5%8F%8A%E3%81%B3%E3%82%A8%E3%82%AD%E3%82%B9%E5%8C%96%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6
http://www.wakayama-kg.go.jp/kouhou/technoridge/276/276_5.pdf#search='%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%9C%8C%E7%94%A3%E3%83%93%E3%83%AF%E3%81%AE%E8%91%89%E3%81%AE%E4%B9%BE%E7%87%A5%E5%8F%8A%E3%81%B3%E3%82%A8%E3%82%AD%E3%82%B9%E5%8C%96%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6
http://www.wakayama-kg.go.jp/kouhou/technoridge/276/276_5.pdf#search='%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%9C%8C%E7%94%A3%E3%83%93%E3%83%AF%E3%81%AE%E8%91%89%E3%81%AE%E4%B9%BE%E7%87%A5%E5%8F%8A%E3%81%B3%E3%82%A8%E3%82%AD%E3%82%B9%E5%8C%96%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6
http://www.wakayama-kg.go.jp/kouhou/technoridge/276/276_5.pdf#search='%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%9C%8C%E7%94%A3%E3%83%93%E3%83%AF%E3%81%AE%E8%91%89%E3%81%AE%E4%B9%BE%E7%87%A5%E5%8F%8A%E3%81%B3%E3%82%A8%E3%82%AD%E3%82%B9%E5%8C%96%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6
http://www.wakayama-kg.go.jp/kouhou/technoridge/276/276_5.pdf#search='%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%9C%8C%E7%94%A3%E3%83%93%E3%83%AF%E3%81%AE%E8%91%89%E3%81%AE%E4%B9%BE%E7%87%A5%E5%8F%8A%E3%81%B3%E3%82%A8%E3%82%AD%E3%82%B9%E5%8C%96%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6
http://www.wakayama-kg.go.jp/kouhou/technoridge/276/276_5.pdf#search='%E5%92%8C%E6%AD%8C%E5%B1%B1%E7%9C%8C%E7%94%A3%E3%83%93%E3%83%AF%E3%81%AE%E8%91%89%E3%81%AE%E4%B9%BE%E7%87%A5%E5%8F%8A%E3%81%B3%E3%82%A8%E3%82%AD%E3%82%B9%E5%8C%96%E3%81%AB%E3%81%A4%E3%81%84%E3%81%A6
http://www.links-aqua.com/category/1400296.html
http://www.links-aqua.com/category/1400296.html
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC101489/?tool=pmcentrez
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC101489/?tool=pmcentrez

-50

0

50 100

(7771)7 7 RARI U LE (7 L)

|~

A

11
W
!
o

-

O b

i

T HE

10 0

10

20 40

-
;_

60 70

(7o 72) 7YV OLNE(T HHE)




The Study of Ocean Layers of the Tertiary

Neogene Period around Tsuyama
Okayama Prefectual Tsuyama High School = Rina Ishido, Yuhei Fuji, Hana Kizuki

Teacher Takashi Yamamoto

1. Abstract

It is said that Tsuyama actually used to be a part of the sea a long time ago, because many fossilized
creatures of the sea have been discovered within the groups of Katsuta layers of Cenozoic Tertiary
Neogene layers. We were interested in that fact, so we started to examine the pH value, the electric
conductivity of the soil and the fossils which we assembled from the stratum to infer how the sea of
Tsuyama looked like at the time. As a result, we found three facts. First we found out that the
electrical conductivity of the Tertiary Neogene period soil around Tsuyama was high whether there
were fossils or not. Second we can state that the climate was similar to that of the tropical zone or the
subtropical zone. We found that out from the fossils we extracted. The third fact is that the surface of

the sea changed.

2. Contents of our study
(Study 1: Looking over some geologic
maps and some earlier study)
<Purpose>
Check the geological features around
Tsuyama, the extractive points and the
kind of fossils and the kind of them from

the earlier study

1 the layers of the Tertiary Neogene Period

<Result> Fig.2
The  fossilized ~ whales  and  the The geological features figure around Tsuyama
Paleoparadoxia, which had lived in a warm
sea, were discovered from the ocean layers (Study 2: Simulation of the seawater level)
which piled up about 15 million years ago. <Purpose>

Compare the place where the sea was at
the time with the place where the fossils can
be extracted now

¥ We hypothesized that the present

Tsuyama basin is the same as it was around

Fig.1 Paleoparadoxia the Tertiary Neogene Period.



<Experiment method>
Pour imaginary water into the area around
the present Tsuyama now to an optional
height with Kashmir 3D (a 3D map editing
software)
<Result>
Simulating various water levels we could
see that the spots where we extracted fossils
turned out to be the places which were
supposed to be the sea when we established
the water level at the same height as
Kakuzan park (220 m above the sea).
Fig.3 shows that.

va Museiin

Green Hills

Kasamatsu Bridge Tsuyama High School

Sara river Kakuzan
Mt. Kannabi

Fig.3 Water poured to 220 m above the sea
with Kashmir 3D

<Consideration>

According to the geologic map, the fossils
and fig.1, we inferred that the Tsuyama sea
at the time had been an archipelago.
However, there 1s no place for the seawater to
flow into Tsuyama area. So, we inferred that
there used to be a place where a warm
current could flow into the northern part of
Tsuyama at the time when the layers of the
Tertiary Neogene Period piled up, and we set

up the hypothesis.

o Hypothesis

At the time when the layers of the Tertiary
Neogene Period around Tsuyama piled up,
+ The backbone range, which is in the northern
part of Tsuyama basin, didn’t rise up.
+ A warm current flowed from the Japan Sea

into the area around Tsuyama, so the climate

used to be warmer than it is now.

(Study 3: Researches of the outcrop around
Tsuyama City)
<Purpose>
Observe the feature of the outcrop of the
ocean layers of the Tertiary Neogene Period
around Tsuyama City (the groups of
Katsuta layers) and extract the fossils there
<Research method>
+ Observe the features of the outcrop
+ Extract the fossils
+ Compare the fossilized animals to the
seacreatures which live in a
warm-temperature zone (Okinawa).
Also, we processed the micro fossils and
observed them.

@O Crush the samples with a hammer until

the size of those become about 2-5 cm.

@ Boil them in oxygenated water with a
concentration of thirty percent for ten
minutes, and smash them chemically.

@ Wash them by putting them through a
sieve and remove the mud and the sand as

well as possible.

<Results>
+ The fossils we extracted around Miya river

in Ichinomiya Tsuyama City

2 i
g i

Fig.4 pectinatella Fig.5 oyster



+ The fossils we extracted around Kasamatsu the present Okinawa sea and also the

bridge in Odanaka Tsuyama City operculina (larger foraminifera). So we infer

that a warm current flowed into the sea

N Lot around Tsuyama. Also, from what we could
ﬁmw{\ ; extract of operculina and of the leave of
deciduous broad-leaved trees from the same

Fig.7 outcrop at Kasamatsu bridge, we can infer

living foraminifera that the area around Tsuyama didn’t

completely use to be the sea but there used to
be partly land, too.

In addition, when we observed the
sandstone near Miya river, the layers which

includes stones of the Paleozoic era and the

layers which don’t, are intermingled. So, we
Fig.8 Leave of deciduous suppose that some natural phenomenon like

broad-leaved tree a mudslide occurred a few times.

+ The fossils we extracted around Sara river (Study 4: Measurement of the pH value and

in Sara Tsuyama City the electric conductivity of the soil)
. : <Purpose>
Presume the sedimentation environment
at the time by measuring the pH value and

the electric conductivity

*The method we used in this analysis is
generally used in drilling surveys. In the past
study in 2011, it was said that the

Fig.9 vicarya Fig.10 living snail

+ Outcrop research
At the outcrop near Miya river, we
observed an unconformity of the ocean layers
of the Tertiary Neogene Period and the
Paleozoic layers. Also, we found a fossilized
bivalve above the stratum. The stratum
mainly consists of sandstone, and a lot of
sandstone of the northern part of the outcrop
near Miya river included stones of the
Paleozoic layers.
<Consideration>
In the groups of Katsuta layers around
Tsuyama, we found the fossilized creatures

which probably had lived in a warm sea like

suspension of the soil extracted from the
stratum could be used to measure water
quality. So, we decided to presume the past
left in the soil with the features of the pH
value and the electric conductivity of the soil.
(Method)

(D Put the sand samples through a sieve to get

the samples (30g) whose particle diameters
are less than 2 mm and put them into a

beaker.

@ Put distilled water (150g) into the beaker,

stir it with a magnet stirrer for thirty
minutes and leave it for over thirty

minutes.



@  Examine the supernatant liquid with a

device that measures water quality.

<Result>

10000 pH &Electric conductivity
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Fig. 11 The result of the chemical analysis

¥The legends (“tideland,” “offshore,” and “rivers”’) are the
environment of the time when the soil piled up.
We presumed it with Prof. Shigeyuki Suzuki in the Graduate

School of Science, Okayama University.

<Consideration>

When the shallow land such as tideland was
formed because of the change of the seawater
level or other reasons, it became deoxidizing
environment (the lack-of-oxygen environment).
Therefore the sulfate which the sediments
contained was deoxidized and became sulfide
ion and sulfide was formed. As a result, the soil
suspension of the sediments of tideland is
sulfuric acidity. Also, if we analyze the soil
which piled up in the sea, the electric
conductivity is relatively higher because the
quantity of ions contained in the soil is larger

than that of the layers piled in fresh water.

From the result of the experiment (Fig.11),
we can presume that the ocean layers near
Miya river (Green Hills) piled up in from a
shallow sea to rather tideland in a fast tide
stream, and that the stratum near Sara river
piled up in offshore, in the same way as the one
of Nagi. In short, we can think that the
shoreline of the sea around Tsuyama used to be
near Sara river, and that the present area near
Miya river used to be a part of the sea though

there was a change of the seawater level.

3. Conclusion

A :volcano(Pleistocene[ ] the layers of the

) Tertiary Neogene Period

Fig. 12

From the result of the hypothesis verification,
we presumed the old environment around
Tsuyama City at the time.

At the time when the ocean layers of the
Tertiary Neogene Period around Tsuyama piled
up,

+ The backbone range, which is at the present

northern part of Tsuyama basin, didn’t rise

up.

+ Tsuyama faced to the Japan Sea.

+ The sea around Tsuyama used to be an
archipelago and warm current such as the
Black current or the Tsushima current

flowed into.



* The climate was warmer than it is now.

* The environment near Sara river or Nagi
where fossilized vicaryas could be extracted
used to be like offshore, and the area near
Miya river went from a shallow sea to
tideland.

Also, we presume that the backbone range,
which is in the northern part of Tsuyama
basin, rose up when the Chugoku area was
pressed from the north and the south because
of the subduction of the Philippine plate from
the south in the Quaternary period in
geologic time after the Japan Sea was formed,
and that the geographical features became
what they are now.

We'd like to add more research areas, and
to study where the large quantity of sand
which forms the sandstone of the ocean

layers around Tsuyama came from.

Thanks

Prof. Shigeyuki Suzuki in the Graduate
School of Science, Okayama University

Mr. Haruo Koami in Okayama Prefectual
Asahi High School

Teachers in Earth Science Section Meeting
Study Group Working on Educations of -
Okayama High School

Ms. Martina
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We continued the research that the second graders started two years ago. We let smoke pass on a
geographical relief model of the Chugoku mountains and reproduced more precisely the flow of air
going into the Nagi area. We checked the change in wind velocity and wind concentration and looked
for a structure. We also checked in which area a typhoon or low air pressure occur when they lead to
the upcoming of the Hiroto wind. In order to do that we researched the conditions of wind generation
by changing the amount of smoke. Moreover we made a hazard map based on the results of our

experiments.

2. LFRA&IX

JRFJE & VL, BB A DU E ~ 5 s i A s
D L&, Rl EAGE, HEELAHO ARALET 2 5 4
FHTAHITIZ T COHBIZE T IR AT 5 Ry 72
FETH D, FEITOBEEIZAIDN - TR EZ AT AN
JSEUROTRIN OB T2 HER S CTHE L
HOMIL LA TREFEAT E IR TS, 4
ELEEFEALTEY, 10 H 15 HOBE 26 5
OIFMRRFFEA LTS F R T,  SEURR O &8
BT CHEUE 3.9m T - 7= DIk LI L R4S T
12 22.TmITE L=, DX 51T 2 OHUIR T TR
WERE D, K& eEr bz b7 REELRRGH
HBTHD,

3. HERNAE
SEREOHEUWE U PE LA I R — T <
VURHWTHEAR L, ik LT-EENS

ZERDRS « [ & ZWE UL ROIEA S 2 HE
4%, MELEHERED I — R~y 7%
HES 2.

o

X8R 1 LFRFERBHROAEDKRL

<HW> HERICAE—Y <~ & VTR
L, EEEEFRU X ITAFRD L 5 Zefitivns
HUBMNEIME, ZOSWITIEERIET 5,

|
1

B 1 R AT Tk




<IE> MEA~LHE 2 B R i 2 B
DA E ZHET 5700, K1ITRT X9 ICBR
W2 S CrEm & Icfiptsy, 22—~
“/3/%1;*;1/\11‘3'23?” THEA T, ZAVAEhE TR
, FEOBE L WS 2 E LT 5. Fb BT
D im S I OF S L, 86.4 cm& L7z,
(fE A L 7= A7)
R 23 4R DORFFETHeE ST AMERR L 72 AR (X
2) MLz, ZoBRE, FROBFOZES
DB L > TROINDBENT D Z & ZbElT,
NN & & ENWE P T <570l TED
FPITRENLDIZ/> TS, Fio, BHIEZFELT
MERIZT 2 LIRT w2, HENZELR DRI

IR L2 > TLEHIDT, &S HMIFHMER
IR LTWD

KA OFP P EL ORI L A HLIT,
FAAL - SR R BT A i~ el [ RS E T AT
(9 75 km% 2.7m (Z)
TRVG c [ L VSR T A 3~ [l L1 R B
() 50 km% 1.8m (2)
EATE A 72 100m % 2.0cm (2

KT EOHER + 1/24,000
FHE M OMR © 1/5,000
<fEHL> @l (X 3) ZofrT 5L, BEURA

TR L Z 1) 2 D JEASE A D IC e Z L CTHER L
(I oMHTESY), HEL (HDA) iz =%
DD NIEL 72> TWT, ILFEO X 9|2
DD DFHTE T, ZOZ ENBEEO

FENEFROY I 2 b—33 a3 ke LTy
ThHdEHW LT,
KUUTOERTIZZDOFEEFEHT S,

X3 PRI ORT

X2 LFAREROSRDMEDIHETE
< HHY>
JRF R FEAE T HBR OB RO fAEH P 4 e L,
IR R DI E TR D,
<HiE>
1. PR 528 1 & RERICHRI S 5,
2. BRIOMERG R (X4 058D %, mAcih
WZxF L, 15 3 ollis S, BEIZHD 9
JE D DZEAZ LT 5,
3. WEESH L, JAFROIEAT D i A T
~D,

X4 AR EERCORMOE Z J7

KEADLXHIZ, RENEAEICHL EED, HE
(ZWRAVIATS BA] = & FFELT 2 IS IE R REFHE D 12,
FHIZ D 5 & & &2 HBLT 5 IS ITREFHE v I
RIS %, ALk L COROAEZE 0



L7,

SURLREITIE, SEERRITRT L 20° ~30° THEAIK
AT L ENDZ END, T B L X (TITE
Tkt L 30° OFMIZERN S D ERE LT,

<FhE >
- —40° <OBXW, 0>+60° OLx
JEVIARIS | D% AT E 2 3B (LA = %
% Z &2 WAL, SR RUERA Lieho
72
«—40° =0=60° DLx
BRIE (L1 D% AV HEE - 7= BT L TE 28 2 43

F L2 B & TR L RN EAVIA Zx, SR RS AR
U7z,

ZORERMN DN ST INF RO ETDHEEZD
BIRDONE DS (0 +30° OfEk) %X 51TR
T, KEOFHBILFTRORAET S & ZOJLED
JEA & OFEPH, RHEEHA A D LI Lo EO
AR CTH D,

V., 40°

X5 JRF RN A D A & OFIPH & 5RO
FALE&PH

EE3 LRANYT—RKT Y TOER

< HW>

BEOALE Z &2, JRF RO < K< #ilkz 5y
=~y 7E2ElT 5, #ECH>TW
% Hilgk D 7 2 \AERR LIz~ — KN~ v T 2B E(IC
L CTHREHRIICESLTTH B 9,

< FHiE>

1. ZFER2CRELCBEZ Y0 7 ¥—
TEMRIHERFEE L, 2B 0EOK
B PREE A2 A~ T,

2.  BEEEEOR I X o CiEHEk A A5
gL, EE200 LN —FRv oS
AT D,

<FEH >

SERR LTo Y — R~y 7IEK 6 O X H il oTz,
ETNENONY— K< v 7 EH 5 OO~DDONE
EBRNH D EEITHIELTWD, ERERIZATE
DHEEND HHIR E TN T2 —F L TW\WD, =72
L, JNSEHT 5 =oRIRHT fE 7e &, RERICITS T
JEDK N2 —EBHIR S & E N DHRE RGBT
LEo7,

IR (< KR<) B XZE 10 cn/s LR
P (< k<) B XZE 5.0cm/s LLE
H (L) BXF25m/s ML E

_3o§(ﬁE§jiii -15§ (A =E5@)
: L] o
f/ 4 af 3
~ __j (f f

iﬂ{k

|~ a2

M6 KFEANY—Fvy 7

x84 LFRAOFH

< Hr>
BRENEET S & &, JAFROREAET DM %Z
THIL, #EOBBIZHENL TS,

<TE>

1.  SEBR2o#HipHE, BEOBKE T % T,



ISP RO AT DR 2 FHET 5,
2. EEOT AKX ADOT —H L, BEOHETER
D TAREDE L S 2 WHErd 5,

<FEH >

A 10 AICRAE LTZBE 26 5122\ T, A
HI3ER 3 L BREOER TEEL b £1Z, 156 H A
9IENND 1 6 HART 8 REIZ AT B T4 T 25 & HE
P72, ZAUTKL, BEOT AL AT —HITX
% &, EBRIX 16 HRT 0 Rehs S ARl 8 IRFE CJEl
B 10m LU EDOENRNT W=, Dk, B EOHE
TERRIE & el L7223, <003 Y BRAARF I K& 7eid
ZNAECTe, AARFIERDOKEREIZ L - T,
B EFHOEEROF 0N L5 Z & T, TR
JEADJE R & & B EOAERIRIER & 1352
T2l TR EE 2T, SRIEDDOEEIZD
WTHTPRIE EEA L, BAELZV,

4. FEER

SeE T OVERL U 7= 4580 ¢ R P & FREL L3 AT IS
HOLREFHATEDZ Enbhotz, T O %
fifi FH U S B A IR D 5 R D AR P 2 A 2
L, BREMNER 2 OFEAICHDL EERETDHED
Molz, L UEEORAERME & —H v
IARDHDHTD, 2 SADOBRIZHOWTT —X
EED, SHITHEELTAREY, £, ZOfER
AT — vy TERER LD, EEOIRF
JEDFA IR & A ip ik < B BT,
EDICHFENLETH D,

5. RER

OFEB1 « 2 TIHEREOT a L MEHATE 2R
MoT-128, BERICL > TRENRER->TEY,
TS RIS DB L AREN D D, BER
DLEDND 5,

ORI CIXERE F7 M OKUEZDNFEL T E 7203,
ZDZ EINFERERA~E L ATRER D,

@EREHE I HITHPL T, Eb2&&/hEL
TOMEND D,

OIS Pa—H—v 2 — g U7

ELHE L ThE Tz,

HEE

AWFED HgiE A LU TL P8 o -3 LEH o
JESEAE HEERFIEE A L T L & o 24N EREERG
D= IVT 4 —F FEINIREBMERIC 220 F LT,

SE
1) HkfAdpE fth, AR L LTEIZ 350 5 801
DO I A LE(OA &) DFESRM,
HARSGHEBIRE TR, Vol.49(2 0 0 2)
2) Rk 2 3R L ARG T
[T JR DI T 1 DT )



OpenCV Z A W=FEDE) = D EEHT

WHges Nz
RS HORE, WBiELFE, KA H

HROME
Z OWFFEITRBEIZ IS T 277 T OWLE OfFMT 21T 5 728, OpenCV IZ X 5 BfET v 7T L% VT T D
MBrO R bz BN E LT 5,
HARBI T B 72 E2 B Y)Y Bto 7ot 7 — & G iAZ» . RGB £ %726 HSV REAR~DH 7 —
et g0 2 fEfk, Rt Car R IR o R ), ol 2 7 m 7 Z I L, M0 B B RA
¥ MIBT 2HED AL E T o T2,

This research intends to show the trajectory of a bamboo sword in Kendo by using OpenCV and a
program of my own composition, for analyzing the trajectory.

To be concrete, I programed the so-called Image input (reading imaginary data that was cut off
dynamic images and the like), Color transformation from RGB to HSV, Binarization of the image,
Feature extraction (Coordinate extraction of the target domain) and Extraction of the movement, and

visualized trajectory in a certain point of the bamboo sword.
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