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The change in the amount of energy reduction due

to the shape of the O-ring.

Chiba Municipal Chiba High School

1. Background/Objective

Grooving and O-rings are currently used
as a technique which prevent slipping.
Grooving shape improves drainage and
enhances tire grip. Although, O-ring
shape have been chosen mainly for ease
of construction, this study aims to
explore whether better geometries exist
and to compare the effectiveness of
O-rings with grooving.

TGroovng

2. Experimental process

Experiment 1
» Measure static friction force
1. Putrobber mold on the concrete board.
2. Increase the angle and record the angle at which
movement begins.
3. Compare the differences.

Experiment 2
» Simulate with Python
1. Use Python to simulate predicted velocity, calculate
energy loss.
2. Compare surface performance.

Experiment 3
» Measure friction force, motor current and voltage and
also power consumption
1. Place each surface at a fixed incline angle.
2. Attach object and connect to motor system.
3. Measure friction and electrical power during motion.
4. Compare numerical averages.

O-ring  Circular Equal sign g
pattern pattern pattern shape :

A Experiment 1

A Experiment 2

3. Result

Experiment 1

» The O-ring pattern began to slip at the steepest
angle. The circular pattern was effective, though less
than the O-ring pattern, while the equal sign pattern
was the least effective.

Experiment 1
40 = No shape

s O-fing pattery

o s

==

s Circular pattern

w— Equal sign pattern

== == Equal sign avg.

20 == == No shape avg.

Angle

= = O-fing avg

== == Circular avg.

Number of imes

Experiment 3
» Preparing.

Experiment 2
» On going.

4. Future prospects

Experiment 1 has already been conducted with a
weight of 1021g, and contrary to the hypothesis, the
equal sign type did not show much effect.
Therefore, we will conduct similar experiments
under other conditions to see if the same results
occur. Furthermore, | intend to carry out these
experiments not only using the O-ring patterns but
also with grooving, in order to compare the results.

For the experiment 2 and 3, | plan to get in touch
with my research partner and decide in detail how
to proceed.

5.Reference

*Miyagi Prefectural Daisan High School
[EDIKELEIZDRER

https://sensan.myswan.ed.jp/cabinets/cabinet files/dow
nload15714/5cd698972e286ae248d3e3ab8346437171r
ame_id=504




We want to make a color changing spray ! ! !

Chiba Municipal Chiba high school.

Research motive &
When using fragranced products or spray-type sunscreens, it is difficult to see -
where they have been applied. Therefore, We aimed to create a spray whose colo|

disappears over time by using the mechanism of “Kieiro PiT.”

Research aims

-To investigate the relationship between the concentration of a basic solution and the time required for the color to disappear.
-By controlling the time for color disappearance, the aim is to improve efficiency in daily life.

The goal is to make the solution become transparent within 15 minutes by reacting with carbon dioxide in the air.

Preliminary experiment I EE ——
The relationship between the color of a phenolphthalein solution (hereafter referred to as PP) and its pH value

was investigated. A mixed solution of 1% PP and 0.100 mol/L aqueous sodium carbonate was reacted with a

water-repellent agent, and the pH was measured at fixed time intervals. Although the pH value decreased over C P T
time, no visible change in color was observed. Therefore, it was concluded that the pH value is not a useful < /,w,:,;m,,m,,..,,,,,_,
indicator for controlling the time required for the color to disappear

EXQeri ment Relationship between the color disappearance time of a PP-colored sprayed solution and the concentration of sodium carbonate

method results
Experiment
I: Without (DSodium carbonate (0.5 g, 0.6 g, 0.7 g, and 0.8 g) was
Detergent dissolved in 10 mL of a water-repellent agent, and two
drops of phenolphthalein (PP) were added to each
solution
@The solutions were transferred to spray containers,
sprayed the same number of times under identical
conditions, and photographs were taken for comparison. | At all concentrations, the color of the solution was too faint to
measure the RGB values.From left to right: sodium carbonate 0.5
g,06g,0.7g,and 0.8g.
Experiment Figure 2:AB8 graphwhen 3 drops of detsrgentareadded o Mo ot ket e
Il added (DAs in Experiment |, sodium carbonate (0.5 g, 0.6 g, 0.7 ——
Detergent g, and 0.8 g) was dissolved in 10 mL of a water-repellent - " —peml——
agent, and two drops of phenolphthalein (PP) were = "
added. &
= Oniutes. Gmieutss Weieates e Ominstes Sminutes Weinates
@)In addition, three or six drops of a detergent containing Time Tins
a surfactant were added. -0 memitem  —eman ot ety =07
@ The solutions were transferred to spray containers,
sprayed the same number of times under identical
conditions, and photographs were taken for comparison.
Analysis

Compared with Experiment |, the color in Experiment Il was more intense. This is considered to be because the addition of a surfactant allowed
phenolphthalein to be uniformly dispersed in the solution, increasing the number of molecules in the colored state. As a result, the color of the
solution was observed to be deeper.On the other hand, in Experiment |1, the solution became transparent, making it more susceptible to the
effects of shadows, which led to a decrease in the RGB values. In addition, it was found that transparency within 15 minutes, which was the
target, could be achieved regardless of the concentration of sodium carbonate or the presence of a surfactant. From these results, it is suggested
that the surface area of the solution may be related to the time required for the color to disappear.

Prospect

1. The RGB values will be measured again in a photographing environment that is less affected by shadows.
2. It will be examined whether the addition of an indicator and a detergent affects the.

References kieiro PiT | Product Information, Tombow Pencil Co., Ltd., August 7, 2025 https://www.tombow.com/products/kieiro_pit/



THE EFFECT OF PARTICLES ON IMAGE CLARTTY

IN PROJECTION MAPPING

PURPOSE

The goal of our research is to understand
how different types of familiar steam and
particulates affect the clarity of projection
mapping images.

Finally, we want to explore other ways of
creating 3D holographic projection, except
for the currently established methods.

HYPOTHESIS

We hypothesized two things based on
discussing literature review for this research.

e Larger, duotone
green-yellow
pattern, more

e Smaller, duotone
pink-blue pattern,
denser the

particles
dense particles

e
&

METHOD

1.Setting up a projector to project onto a
wall

2.Create a medium of particles between the
projected image

3.Set up cameras at three positions

e capture the image before passing through

the particles

e capture the particles themselves

e capture the image from after passing
through the particles.

Setting Up Image

"
-

o

\\

R
—

transparent, less

RESULTS

We conducted experiments for this
research, but they were on a limited scale.
However, we were able to obtain three
small but visible and encouraging results.
Visible results were observed, the green
camera.

This means across multiple experiments no
clear differences were observed in the
images captured by the Red and Blue
cameras.

Incense Smoke All Results Shown

FUTURE STUDY

So far, our experiments have been small-
scale. We plan to develop a device that can
drop particles and adjust their density,
enabling larger-scale experiments and
more accurate results.

We are also developing a program to
quantify differences in projection-mapping
images, for example by using Hue,
Saturation, and Value (HSV).

Finally, we want to output visible graphs
that compare with original projection
images and experimental ones.




Purpose an motivation

Applicatio
n to new
field

Discover

formation
effect

What is formation effect

+formed in the edge
*retain shape

Hypothesis
tend to gather in dark areas

METHOD

+ Make dark area and
bright area
+ 10 individuals

« Light shine from
above

« Area ratio of dark to
bright 1:1

+ Counting
+Repeat 10 time

Result

Avgamount g 149 7.286 6.857

in dark area

Relationship between time and
amount of dark area

N ha
Consideration praphg

The number of individuals in dark
areas teds to decrease over time.

This is not the only reason ,as
maintaining colony shape and
decreasing dark rea population
are contradictory

EX2-@®

Hypothesis gathered intentionally

purpose Compare numerical

simulations with real
organisms regarding corne

Method aggregation

+ A random walk simulation
was created in Python
based on Talmo D pereal

* The movement of a single mosquito
larva was recorded for 1 minute.
Coordinates were calculated from the
video using a Python-based tracking tool

and exported as CSV files.

| + From the CSV data, corner regions(the
outer one-fourth of each side)were
defined.

The proportion of time spent in corners
was calculated using a Python program.
The simulation was run 50times,and the
corner occupancy ratio was calculated.

' The numerical results and experimental

results were compared.

Compared to the simulation ,real larvae showed
a stronger tendency to aggregate at corners

Flame amount in cormer /whole flame amount

0.589121895

0.247

REAL

graph@

EX2-@

Hypothesis group have tendences to the corner

+ 10 individuals
+ Repeat 10 time

- Place in the center of box

« Individuals in the boundaries count as 0.5 |
point

|\ using-a grid-at 1,5,10 minutes

&

table @

—

Abstract

fimnira

:

Tendence to the corner

standar |
dized 1min

I

NOT standardized score Standardized score

Graph® graph®
problem Wwhy stay in the corner

solve

Hypothesis no difference caused by amount change
+ The area is divided into grids as
shown in the figure.
+ Amountis 1,5, 10
+ 10times repeat

+Movement is counted only when
the center point in Figure 4
crosses boundary line

+ Choose an individual to chase

* When the subject moves
diagonally ,the movement is counted
as 1.41A

* The length of one grid is defined as A

As cBl

EY F G i
N K|S

M~ ol
Result Center of larvae table@®
- Relation ship between movement speed and amount
B
D
Qo
o
o 36
g
g -
g
=7

" amount graph®

Amount and movement speed

Consideration

Possible reason for the observed correlation include

-Delay due to collision avoidance
-Emergence of social activity

conclusion

The current experimental result do not show us to
identify the cause of the cluster formation effect
Factors that induce accumulation in the corners ,and
once accumulation occurs the state is maintained by
the factors shown in experiment 3.

conierences
Learning animal pose estimation from synthetic data/ talmo D Pereira




Transmission of Force
and Its Direction in Bowling

Theoretical Experiment II

At the moment of collision, force vectors act with <purpose>
:qual masnitude in the.direc‘tjio: ofthe ’elz‘fﬁm_ To investigate the difference between theoretical values and
orce at the contact point and the original direction rieasuredvaliisswith vertical rotation:
of the ball's motion. Because these angles are Common
equal, the resultant force acts in the directionof ~ taneent <Method>
the common tangent normal as shown inthe BB . Aslope was placed 50 cm away from the pin.
photograph. ’ ’ The ball was released from rest on the slope. (The slope angle
was approximately 28°)
. Measure the position of the pin’s tip (The part that normally
Purpose touches the ground).
The collision angle was varied to 0°, 30°, 45°, and 60° by
changing the starting position of the cart.
Each condition was tested ten times.

| think that the complex shape of the pin makes the transmission of
force nontrivialin bowling, .

In this study, we aim to measure the randomness and uncertainty
that occur during collisions between the bowling ball and the pin,
quantify the resulting changes, and clarify the mechanism of force
transmission.

Experiment I

<purpose>

To investigate the difference between theoretical values and

measured values with no rotation.

<Method>
Place the ball on the physics cart and secure it, as shown inthe R esu l t H
photograph.
(The bowling ball weight: 14 pounds, diameter : 21.8 cm) 70
A slope was placed 50 cm away from the pin. 60
The cart was released from rest on the slope. 50
(The slope angle: approximately 28°)
Measure the position of the pin’s tip (the part that normally 40
touches the ground). 30
The collision angle was varied to 0°, 30°, 45°, and 60° by 20
changingthe starting position of the physics cart. 10
Each condition was tested ten times. 0

-10 20

-20
Green: theoretical values
Purple: approximation line of the averaged of measured values
Vertical axis: angle between the mark and the original pin
Horizontal axis: collision angle

<Summarize>

* Compared with the theoretical values, the slope of the
Re Su [ t I measured values was also smaller.
From these results, we found that vertical rotation has little
effect on the angle atwhich the pin falls.

Out look

Increase the number of trials and repeat the experiment.
Investigate the influence of the pin’s shape in greater detail.
Conduct experiments involving horizontal rotation in addition to
vertical rotation.
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<Summarize> - 9
*  Mostly, the slope of the measured values is smaller than that of EMAN Physics: Dynamics
the theoretical values. Accessed: October 21, 2025
At a collision angle of 0°, the measured values tended to incline https://eman-physics.net/dynamics/contents. html
more in the positive direction on average. Equations of motion and moment of inertia tensor




Pattern Consistency of Harmonic Amplitude Variation

accompanying Pitch Variation Chibe Mok il Chba by o)

I_3ac ground | Full-scale Experiment

g B ranspose: 111 voices from the chorus club, brass band, drama

transfer to a different

P club, and Class 2-H were recorded. The sounds A b,
i Bb,C D,EF#Ab,Bb,Cwererecorded, and
T b amplitude changes from FO to F9 were measured.
s B We analyzed 10 participants (5 males, 5 females,
L] e IR | cness orlowness including researchers) whose samples showed
When pitches are transposed mechanically, the smooth transitions in pitch, timbre, and between
timbre of the altered voice is clearly different chest and head voice, with nearly constant
from that of the original. The cause is seen on amplitude.
frequency distribution. [Record]

* BPMSO, for four beats

* Female participants: free chest-head voice transitions

* Distance from microphone: about 10-20cm

* Voice level maintained at approximately 80 dB using a
sound level meter

* Stand and maintain proper posture

[Environment]

All recordings were conducted in a lesson room

with minimal reverberation inside music room

using the same equipments.

[Analyze]

We measured frequencies and amplitudes manually

from waveform graphs and recorded them in a table.

[Results]

PU rpose As in the preliminary s

To create concrete rules of harmonic amplitude

Higher [voice](Natural Transpose)

Original Voice

Higher [Machine](Unnatural Transpose)

A B C D E F oM ®m
FOO613 S14 612 S11 47 26 M2 412 a3

experiment, There was a

Fio468 a8 419 364 23

changes caused by pitch variations for natural shift in the pitch Where the . o s s s ms a0 o
transpose in human singing voices. maximum amplitude r ERTEC ., . 5 .
appears. i gt :.i?
- . In addition, a second shift *e EEL SRR o QS o
Preliminary Experiment in the pitches was also e |
The voices of three researchers were recorded at observed. i ey = i
semitone intervals from C3 to C4, and amplitude
variation from FO to F10 was recorded. Future OUtIOOk
[Results])
— * Use another frequency analyzer
™ |d @ B A ws % @ w1 aw . * Objectively extract the data to be analyzed
m ko wom o mdw o m e * Use mathematical methods to predict amplitude
o | M2 s w s ws o BEEl ar 64 . om of harmonics in transposed sounds.

63 433 4K) M5 4 40 382 M9 488 s m &

41 4 @3 & a7 M2 8 4 s M @
42 @5 o3 N8 W3 DS w1 s &7 M2 s

oo
a
A A M3 2 N3 e 3 o4 wes s s @
)
c4

. .-An 7 u w3 s ..m c.n nn.a,r 455 38 Referens

each resonant frequency 1)Kitahara, T., Goto, M. & Okuno, H. G. Musical instrument
identification considering pitch-dependent characteristics of timbre:

A shift in the pitch that shows the maximum a classifier based on FO-dependent multivariate normal distribution.

am pIitude was observed. IPSJ Journal.2003, vol4.4,no. 10, ;.)2448—245f3. o

; 7 s 2)Johan Sundbreg. Articulatory interpretation of the "singing
=The hlgher the harmonics tend to reach their formant". Journal of the Acoustical Society of America. 1974, vol55,
maximum amplitude at lower pitches. no.4, p838-844.




Power generation performance of Aquatic P-MFCs

1. Background and Purpose

Plant microbial fuel cells (P-MFCs) generate electricity using
microorganisms that receive organic matter from plant roots.

This study focuses on previously unexplored aquatic plants
and the factors affecting power generation in aquatic P-MFCs

2. Methods

1. Solution preparation and plant introduction
Soil (500 g) and deionized Water (2 L) were mixed, and
the supernatant (500 mL) was collected.
Egeria densa was used as the aquatic plant.

2. P-MFC circuit and measurements
A P-MFC circuit was constructed, and voltage, current,
and COD were measured. A carbon rod (anode) and a
stainless steel plate (cathode) were used as electrodes.

Figure1 = Figure2
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3. Results and Inspectional
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Effect of Aquatic Plants : (=== === =)

0. and organic matter from aquatic plants enhanced
Oxygen Reduction Reactions (ORR)* and microbial activity,
increasing voltage and current.

* Cathode : 60: + 24H* + 24e”

Effect of light : (==)

Under dark conditions, photosynthesis by aquatic plants
ceased, reducing O supply and resulting in lower voltage.
In addition, non-electrogenic anaerobic microorganisms
became dominant and reduced current.

-+ 12H:0

35
(day:

=)

Organic matter released from the cut surfaces of aquatic
plants stimulated microorganisms, increasing current, while
partial plant die-off reduced O. supply and lowered voltage

Effect of Cutting Treatment :

(s et

Effect of Oxygen Supply :

O: supply boosted ORR* and aerobic microbial activity,
raising voltage and current. Aquatic plants caused excess
oxygen, blocking electron transfer and suppressing
anaerobic microbes, lowering voltage and current.

Relationship between Power Density and COD i+ Conclusions -----=-=-=--"
06 Power Density-COD Correlation | Positive Negative
The presence of aquatic plants factor factor
e _S----_  increased COD, providing more |
2 04 A ! organic matter for microbes and H 0. increase | Low O:
e -7 ® Y tending to raise power density. Y (
£03 P T4 9 P 1 (Anode) Excess O:
S |e S 0.2 However, under dark conditions ;
502 o // o7 or cutting treatment, high COD : Greiaiic Low
§ 01 % ! i didn’t increase power density, A ma%ter substance
@0 ~----"" ® suggesting that the quality and : Nkseacs O fhicreai
o = utilization of organic matter
0 50 100 150 200 : 1 (Cathode)
cOoD (mgll) affected power density. . _ . _._. . ... . ... _._

1L 7Y £ ZF. MAEZBWAHEDRRBBOMR. 20224 2. iR 2 Nisoul. 3T 3 )L ¥ — i 5B [N-Energy)
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4. Aritro Banerjee. Rajnish Kaur Calay and Subhashis Das. (2023). Effect of pH, COD, and HRT on the Performance of Microbial Fuel Cell Using
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Relationship Between the Petal
Effect Structure and Water
Droplet Retention Strength

Chiba Manicipal Chiba High School
Chulalongkorn University High School

introduction Objective

The petal effect is a water-repellent phenomenon in which water droplets are

attracted to a surface by a finely textured structure, making them less likely to fall off. Flnd the structure Of the petal effeCt that maximizes
| wanted to apply this to everyday items such as cosmetics. i

To do this, | wanted to understand the structure of the petal effect, which maximizes the retentlon fOTCG Of water droplets.

water droplet retention.

Bxperiment 1

Purpose >> Investigate whether changing the interval changes the retention strength of the water droplets
Method

1. Model the structure of a petal with a petal effect.

2. Creating models with different interval between the
bumps in the structure

3. Drop a marbles from middle and side.

4. Measure the time it takes for all the marbles to fall

Model®

B Results Analysis
- + Model 1 had the fastest drop
100 # @ 1st model + Model 2 had the slowest drop
‘D i I | @ 2nd model
3 -
s by @ 3rd model - Model 1 didn't bounce much when the marbels hit an
® 604 | 1 uneven surface and traveled almost straight
@ L #,p <0.005 + A smaller interval might mean a stronger retention force
= ; % (0.004) for the water droplets
£ 40— =+ 5 <0.001
5 ‘—? * (0.0005)
E 204 o If | continued to make the interval shorter and shorter and
[ experimented with and without an interval,
0 the results would change.
e ———

B New Hypothesis

« The shorter the interval, the higher the retention. Also, if you eliminate the interval, there will be a change in retention.
+ .Changing the shape and size of the unevenness affects the ability to hold water droplets

Father Plan

Plan(® Plan@
Top
00 00 0® [ N N ] (N W) HEEN HEEN
o0 @ 000 m 0 e [ N N ) EENR HEEN
Side
- 7 A A A
Model® Model@ Model® Model® Model® Model® Model®
Plan® Plan@
Combine several of the best models based on
. . ‘ 0 @ ® ® 0 the shape, size, and interval of the bumps.
® ® 0 Change the combinations to find the model with
‘ . . ®0®e the strongest petal effect.
Model® Model@ Model®
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