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prosthetic hand for the forearm as part of
Biological Machine technology that replaces
and augments human bodily functions using
electronic and mechanical systems. As prior
work, the development of the control system and
mechanical structure was carried out in a
stepwise manner from Season I through Season
V. However, unresolved issues remained in the
conventional motor-driven approach, including
energy loss and increased structural complexity.

In Season VI, to address these challenges, a
motorless structure employing solenoids and
biomaterial fibers (hereafter referred to as BMF)
as the actuation sources is newly proposed.
Along with the change in actuation sources, the
mechanical structure was reviewed with the aim
of simplifying the overall structure and
improving scalability. This study presents a
novel approach that contributes to the VA/VE of
myoelectric prosthetic hands.
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void loop () for(i=0;i<n;i++}

sum=0; sum=sum-+ads(v[ i ]-ave);

for(i=0;i<n;i++){
sum=sum+v[i]  sekibun=(long)sum/n;

( ) / K++;
ave=(long)sum/n; & .
sum=0; ;(_k%n’
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data = {... }
dataset = pd. DataFrame (data)
X = pd. get_dummies (dataset. i loc[:, :-1])

y = dataset. iloc[:, -1]. values

X_train, X_test, y_train, y_test =
train_test_split(X, y, test_size=0.2, random_state=0)
classifier = DecisionTreeClassifier

(criterion="gini" max_depth=3. random_state=0 )
classifier. fit(X_train, y_train)

y_pred = classifier.predict (X_test)

cm = confusion_matrix(y_test, y_pred)

accuracy = accuracy score(y test, y pred)

dot_data = export_graphviz(classifier, out_file=None
feature_names=X. columns, class_names=classifier. classes_
filled=True, rounded=True, special_characters=True)
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Abstract

In response to the growing societal issue of a
shortage of system integrators (hereafter
referred to as Slers), the Aichi Prefectural
Government organized the System Integrator
League (hereafter, the SI League) with the aim
of fostering the next generation of talent. The
robots used in this competition required
advanced control based on Programmable Logic
Controllers (PLCs), resulting in a high level of
difficulty. However, providing opportunities to
experience sophisticated control technologies in
environments that closely resemble actual
industrial settings is essential for cultivating
future Slers. This study documents the
initiatives undertaken and the challenges faced
throughout the development process leading up
to participation in the SI League.
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Research on electrical contact failure caused by low-molecular-weight siloxanes
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Insulation failure due to low-molecular-weight
siloxanes is recognized as a cause of insulation
degradation inside actuators, but the mechanism
of their occurrence has yet to be systematically
elucidated. It has been pointed out that even
trace amounts of this substance can adsorb and
diffuse onto the surface of electrical contacts or
polymer insulators and induce insulation
breakdown through a decomposition reaction
when voltage is applied. However, no method
has been established to reproduce and evaluate
this series of processes, and quantitative
knowledge is particularly lacking regarding the
correlation between the amount of adhesion and
insulation breakdown characteristics. In this
study, we aim to develop a new experimental
method that can observe the process from the
adsorption of low-molecular-weight siloxanes to
insulation failure, and to elucidate the
mechanism of insulation degradation in low-
molecular-weight siloxanes.
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Research II on Motor Control Technology through the Production of EV Carts

Jery A89R AN HE EEE! Nl
Kyouya KITAMURA Yuya KODAKA Siryuu CHINEN  Hitachi MATSUDA
A ! Sl R I T2 H— BIR!
Arata  YAMAMOTO Hayuma KANETA Seiji KURAINFERUTA
A /Mg 2!
Nozomi KOZUTSUMI
- Abstract

HARDEBEED O L S TH D HENHE
20T 100 FEIC 1 EOEEMEZ RNz T 5.
BIE, BERA A X DERBEMEXT R O —BR
Th D BRFICANT BB EO BB LA HE
HEINTEY, SBEHMEIERZ LT X
D, BEHEIFOOESDTHEA L RN—F|Z
kA — FHIESOT— & EE A BRAR L5
WENLEEINDZ ENTHIENS.

AWFFETIXEV I — MNEZEL, 7T
LA DCE—F DR, £ o "—H|ZX 5
i 72 B — 2 7 e 7 F MBS B RS

S =

AT 9.

The automobile industry, one of Japan's core
industries, is undergoing a once-in-a-century
transformation. Currently, the electrification of
automobiles is being promoted in order to
decarbonize, which is one measure to combat
environmental issues caused by exhaust gases.
As electrification advances in the future, it is
predicted that there will be a need for engineers
who understand motor control using inverters,
one of the core technologies, and motor
characteristics.

In this research, we will create brushless DC
motors and create an inverter motor control
program through EV cart development.
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Abstract

Guitar effects are devices that process the
electrical signals output from an electric guitar,
changing its tone, volume, resonance, and more.
An electric guitar converts the vibrations of its
strings into an electrical signal using a pickup,
and by applying various processes to this signal,
a wide variety of sounds can be created. Typical
guitar effects include distortion and overdrive,
which distort the sound, reverb, which adds
depth to the sound, and delay, which delays and
layers the sound. Effects are important devices
that broaden the performer's range of expression,
and are used differently depending on the
musical genre and playing style. Furthermore,
understanding how effects work allows for a
theoretical understanding of how the sound is

changed, leading to deeper sound creation.
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Wood carving
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G| Abstract
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9 &, IEDPOFRITIIRESRADBLAND project was because we saw statues of principals
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L something ourselves, and that's why we chose

7z. this as the theme for our research project.
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A Study on the Fabrication of Wooden Lures
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Abstract

This study investigates the influence of
material properties and design on the action of
wooden lures. Focusing on the high buoyancy of
wood, a prototype was developed and tested at
the Tsurumi River. The results demonstrated that
precise weight positioning achieved an ideal
horizontal posture and stable wobbling action.
This research confirms the effectiveness of the
design theory in maximizing the responsiveness

of wooden lures.

1. [XC®HIC

NT—T 47X, mEFHOHT
TEDIELNT, 7T AF v, K, &E%
FocEl (BUE) o2 ThD.

FID NP R EFD Z LT, PESHED LD
REETZEE L, ARMALZERL T8N
NT =T 4T End,

10 NIE, 19 R OFEECRDUSIE U T,
EEIERIBRSCAN T — DT —F Al
05,

NT—7 4 w7 OPIE, &R
AT =l EMERTH 12D, AWM &fE
ML T —=RBERIN-Z LT, K (b
T g =L —) RKPOT 7 a3 K
XREFHNRHTH Lz,

AWM EH D 2 & T, BHEZR A, FEED
#x 2T 0O (F 20X, Ao
—D 7y ROT) OEHENITZ 5.

2. iEEW
O  FEMEE s OZBK
vy REM (S, Ta—X, B/ %
7 E) OWHE, W, WokME, TR &
DFEE RN, VT — OB & CMANEIC S
2 DAY g b (8E)
DONLERE, 74 (A4 &2FESHS) O
WO AT AERE, VT =0T o AR
MUK EN G- 2 DB LT L, FRARRY7RER
FHEMENIT D

1 BEbRE



@ k& T 7 a rOBRMEDOIZE
ARZEHIDEE, Wi O, DA, =MA72
L) R T ADOAER EODT NIRRT
DB, LT —oKPToOEE (K
&) AT ED X DT D DA WUEHITHE

5T 5.

3. EBGE

NT —DEIRFESEMHEND, LT —R

ICEI K2 T —DRT U A% LR
LEIITKFILER)INCTAASL I T A
FEAT .
O A & 7T

NT —DARMEHO L, VA ¥ —, b—
cy, 7y o, A7V M) T ERIED
L, N7 7p EOFRDIRKE T, VT — &%
IRD
ERNZKENTTE S TENT R > TV D,
T —PKERKFTED XD e TR
WTW DD OKED, BHEM D 2y, BTRY
ﬁ»%%;ﬁé e RO D &9
, A T AT U PR TS D
T, BMESGAZZEX T LR, i
Wy oA hOBEEMEZELHL, %
7 %.
@ @ERR (77> a3 v OREE)
*ELWT%%%%WD T —=NED
BN DG A RT3 6, kIKTH 5

@ML%?X%L(7ﬁ7J/7,D~)/
7, SFRE) #HRT 5.

4. RBRERRUER

BRI GBS IZB T DAL I 7
T A ORER, LANOBREIE L.

O s L BB orER

LA EEBE T DR )T A MCHS X, ¥
A FEAT =0 FEH R LRI

Bl U 7=, B8 ERp I CERARR 2K TR
EHMEFFT D Z LI LTz, ZhuC kY, &
KEHDT 73 a v DB A L— KT
HZ ENHERR SN

@ @77 arDES

5 ML EDOF ¥ A MBIOY FY—7Z
BOWT, REtEM@IZZE LTy +7 Y
7 (EAE~SOERDY)] BLO Te—Y »
7 (AR | T 7 a A L.
BB O RE FIcB N Th, 7
7 va YNERET H T L, INREREL
T HARIR BN A BT 5 Z LN TE T,
KREBROFERNG, BMFE L HEOH
it Uy RBEMEFEOB®mWES &, B
RSN Y =4 MEESHRED SR A2,
TTAF 7 BT — i 7 KRB A
DRE] L TEVARAREIX | 2T
XlbEBEZ2HND.

FIRNT 7> a 25 %% Hlo
LI & 2 Wi AR OGRS, KOSt %
BVREANCZ T L, FEEDJERE T OHRE)
(Trvay)wfBm Ll b MHEINs. B
FIND X 5 725K O IR X B
DELZEEZER LT, +oRBELEEE
MR CTEIZ &1L, REFITOWHMZ =T
HDOTHD.

6. EHYIC
AWFFEIZL Y, vy RAT7—8YEI
HBMIBE & B ﬁ@i%%#ﬁﬁéﬂ

- A%IE, BARZ KK TOEST A &l
U, i ANER L ORMESNR O T 72 5 MGk &
AV

SEXH
(1) RFEE NV RAAL AT —OWFASZT O
NT —T#DT=OORIEN A N EH KR
(1995),.
Q) BB LT — AL X7 FICTHL T D FE
O VT — B HHR(2000).



EHFEIRRDERICEAT 503K

Research on the Preparation of Transparent Skeletal Specimens
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Abstract

Transparent skeleton specimens are created by
rendering proteins transparent to visualize bone
structures without disrupting the skeletal
framework of organisms like fish, then staining
the bones.

These specimens have a certain demand for
biological observation and display due to their
visually appealing appearance.

This research not only focuses on specimen
creation but also investigates conditions for resin
embedding and machining to prevent
deformation,  considering the  aesthetic
presentation of the finished work during viewing.
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Aiming for the longest record for a plastic bottle rocket
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The goal of this research is to surpass the
Guinness World Record for distance traveled
using a 2L plastic bottle rocket: 189 meters. To
achieve this, it is necessary to verify the effects
of conditions such as the rocket's shape, internal
pressure, and amount of water on flight distance.
In this research, multiple rockets were fabricated
with different conditions altered, and launch
experiments were conducted to analyze flight
distance and flight trajectory, leading to further
improvements. As a result, a maximum flight
distance of approximately 65.5 meters has been
recorded using a water volume of approximately
one-quarter the volume of the plastic bottle and
a pressure of 600 kPa. Although the Guinness
World Record has not yet been achieved,
performance is steadily improving, and it is
believed that further improvements to the
environmental conditions and vehicle structure
will enable the goal to be achieved.
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School Grounds Maintenance: Automatic Ball-Catching Net
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This study aims to develop an “automatic ball
retrieval net” that automatically collects balls
upon contact with the net, eliminating the need
for manual retrieval. This net prevents balls from
scattering while reducing the time and effort
required for people to pick them up. By
incorporating a retrieval mechanism at the
bottom of the net, balls are gathered in one
location, improving practice efficiency. This is
expected to enhance the practice environment

for users and contribute to preventing injuries.
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Research into programming techniques production of through game
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In recent years, the rapid advancement of
IoT and generative Al has integrated
information technology into the fabric of
daily life. Consequently, IT education has
become mandatory in elementary schools,
high and high

implementing curricula based on the new

with  junior schools
Courses of Study. While we have acquired
fundamental programming skills through
these educational programs, this research
focuses on game development as a means to
practically master more advanced technical

knowledge and explore its applications in
depth.
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Aerodynamics RC airplane
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In Japan's aviation industry, with the
development of next-generation air mobility
and unmanned aerial vehicles, reducing the
weight of aircraft and improving aerodynamic
performance have become important
challenges. In this study, to deepen the
understanding of these issues, we designed and
built a radio-controlled aircraft considering
these characteristics. Based on an existing
aircraft, we selected materials and designed the
structure to produce an airframe that combines

both lightness and strength.
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Suzuki GSX-R restoration
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Abstract

Currently, the Japanese motorcycle industry is
dominated by manufacturers such as Honda, Yamaha,
Suzuki, and Kawasaki, who have a strong presence on the
global stage, and there is an increase in demand for and
worldwide popularity of 50cc motorcycles The market is
changing due to factors such as electrification, and
achieving carbon neutrality is becoming an important
issue going forward. However, even as electrification
progresses, it is expected that engineers who specialize in
gasoline engines will still be needed, so in this study, we
will conduct research to deepen knowledge about gasoline
engines by servicing motorcycles equipped with gasoline
engines.
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Study of the motor through the restore of the motorcycle
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Abstract

Motorcycle restoration involves repairing
broken or discarded motorcycles to bring them
back to life. After assessing the bike's current
condition and disassembling it, I listed the
missing parts and conducted an engine start
test, which was successful. Finally, |
reassembled the body and, through inspections
and test rides, successfully restored the old,
non-functional motorcycle to a rideable
condition. Through this experiment, I was able
to gain a fundamental understanding of
motorcycle structure and mechanical
maintenance, while also deepening my
knowledge of parts procurement.
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Projection Mapping Production
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Projection mapping, which projects images

onto buildings, has been implemented on
numerous structures since the 1960s alongside
technological advancements. Unlike project art,
it requires creating images tailored to the
building's form. Consequently ,  producing
these images demands considerable technical
skill.In this research, we will study and learn
various techniques to create sophisticated
images, which we will then project at our

school.
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