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Comparison of the cross-sectional structure of white bird feather barbs

Tsuyoshi Ueta! and Rie Hiratsuka?
1The Jikei University School of Medicine, Division of Physics , Chofu, Tokyo 182-8570
2The Jikei University School of Medicine, Division of Biology, Chofu, Tokyo 182-8570

Abstract: So far, it has been found that the blue of Forpus coelestis and the green of Pyrrhura
molinae are structural colors caused by the sponge structure on the surface of their feather barbs,
and that the feathers of Lonchura oryzivora (white Java sparrow), which has a flat reflectance
spectrum across the entire visible light range, do not have a sponge structure. In this study, we will
compare the cross-sectional structures of the feather barbs of the Japanese Java Sparrow, Mute
Swan (Cygnus olor), and Silkie as representative white birds. Since there are also Silkie that are
completely black, we will also compare that of white and black Silkie.

Keywords: White bird, Feather barb, Cross section, SEM image, Silkie, Mute swan, Cygnus olor
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Study on Computer Morphogenesis of Truss Structures
by Applying Cell Growth and Cell Division

— In the case of setting up a creation area of the form -

ONO Satoko
KINDAI University, 11 — 6 Kayanomori, Iizuka City, Fukuoka, 820 - 8555

Abstract : This study aims at computer morphogenesis of truss structure by applying
plant cell characteristics. This paper examined whether computer
morphogenesis of the truss structure is possible only within the initial
setting region, and found that morphogenesis is possible

Keywords : computer morphogenesis, truss structures, cell growth, cell division,

strain energy, creation area
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Abstract:
Since 2023, I have collected radiolarian fossils from Ochimizu, Nagaoka City, Niigata

and have made slides of fossil specimens on my own.

Keywords: fihtibfbfr  HriBREMiEAK HE EAER UV LY
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Abstract:
Since 2021 I have found over 100 living radiolarians and have cultured them for up

to 89 days. In 2024 I am preparing slides of radiolarian shells.
Keywords: At iR HEIRET 5 HEAER VLY Ui
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Development of 3D teaching materials
for anatomy learning of the visually impaired
Yoshinori TESHIMA'", Moeka SHINODA', Izuho KAWABATA',
Chikahiro DOI', Sayaka TERAGUCHI?,
I Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
2 Hiroshima Central Special Support School, 2-1-4 Hesakasenzoku, Higashiku,
Hiroshima 732-0009, Japan

*yoshinori.teshima@it-chiba.ac.jp

Abstract: We have been developing tactile 3D teaching materials that are useful for the visually
impaired when learning anatomy. This time, we developed a model of myofibril, a model of liver lobule,
a model of kidney, a model of urogenital organs, and a model of peritoneal cavity.

Keywords: additive manufacturing, anatomical 3D model, simplified shape, tactile 3D model, tactile

teaching material
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Development of three-dimensional teaching materials

for learning mechanism III

Kousei TOHYA & Yoshinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

*yoshinori.teshima@it-chiba.ac.jp

Abstract. In the 19th century, more than 300 types of mechanical models were developed
under the guidance of F. Rouleau. We have created 3D shape data of those models and
made three-dimensional teaching materials for studying mechanical mechanisms. In the
previous report, we showed 21 different models. This time, we improved a Rouleau model
and made eight new models.

Keywords: mechanism, teaching material, digital shape data, additive manufacturing,

three-dimensional model, mechanism animation
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https://digital.library.cornell.edu/collections/kmoddl
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(2022) pp. 30-31.
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8% 1% (2023) pp. 13-14.
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2025 Calendar of Radiolaria
Atsushi MATSUOKA'! and Yuta TOMITA?
'Faculty of Science, Niigata University, Niigata 950-2181 Japan
’Image Mission Inc., Shizuoka, 420-0831 Japan

Abstract: A radiolarian calendar for the year 2025 is prepared and is available for sale on line and
at major museums in Japan. Radiolarian calendars have been produced constantly since the 15"
meeting of the International Association of Radiolarists held in 2017 in Niigata (InterRad 15).
Radiolarian calendars are expected to enhance a degree of social recognition of radiolarians.

Keywords: radiolaria, calendar, 2025, InterRad, social recognition
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[1] 20 58 - KIWMTNESE (2016). BORFEE 81 E Y R YU AFRE TRE, 17.
[2] Tto, T., Matsuoka, A., Yokoyama, H., Kawashima, T., Kanchiku, T., Tomita, Y. and
Maehata, N. (2024). Forma, 39(1), S15-S23.
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A System for Expanding Field of View That Provides Information of Whole Sphere

Akihiro Matsuura' Rui Miyagawa
'Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan.

Abstract: We present a demo of a system for expanding field of view (FOV) that provides 360° spherical
information in the three-dimensional space as circular and annular fisheye images based on equidistant
projection. Participants experience the proposed view through play of the shooting content we developed.

Keywords: VR, head-mount display, field of view, FOV, sphere, fisheye, equidistant projection
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E-mail: col.kenzou.nakamura@gmail.com

Collaboration Report of Traditional crafts and geometric design:

(D Jacquard Fabric from Yosano Town, Kyoto

Mr. Kenzo Nakamura
Geometric Design Studio , Nagasaki Prefecture

Abstract: I report on the collaborative creation of a geometric design combined
with Jacquard Fabric from Yosano Town, Kyoto.

Keywords: Jacquard Fabric, geometric design, Collaboration Report, crafts,
Kyoto
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E-mail: col.kenzou.nakamura@gmail.com

Exhibition: Collaboration of crafts and geometric design:

(D Jacquard Fabric from Yosano Town, Kyoto

Mr. Kenzo Nakamura
Geometric Design Studio , Nagasaki Prefecture

Abstract: This exhibition is the collaboration between Kyoto Yosano-cho
Jacquard Fabric and Geometric Design, and includes Tapestry & Tie using
Gaussian prime sequence designs.

Keywords: Jacquard Fabric, geometric design, Gaussian prime, crafts, Kyoto
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Spherical Origami Crane

Takashi Yoshino
Toyo University, Kujirai 2100, Kawagoe, 350-8585

Abstract: I consider the computer graphics of an origami crane that is correct
from the viewpoint of spherical geometry. The results show that there are some
characteristic constraints for spherical origami.

Keywords: origami crane, spherical geometry
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[1] Alperin, R.C., Lang, R.J.: One—, two—, and multi-fold origami axioms. Origami
4, 371-393 (2006)
(2] JIEECFn: T Pk s, AHRILHRM (1998)
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Shadows of Fractal Imaginary Cubes

Hideki Tsuiki
Graduate School of Human and Environmental Studies, Kyoto University

Abstract: Layered fractal imaginary cubes are three-dimensional fractals
generated by digit sets with layered structures. Notable examples include the
Sierpinski Tetrahedron, H-Fractal, and T-Fractal. Recently, for layered fractal
imaginary cubes, the projection directions that cast shapes with positive areas
are characterized [T24]. In this presentation, I will explain this result and
show how the projected images change according to the projection directions
through videos and object exhibitions.

Keywords: Fractal Imaginary Cube, Projection, Measure
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[T24] H. Tsuiki, Projected images of the Sierpinski tetrahedron and other fractal
imaginary cubes, Journal of Fractal Geometry ¥&#{ P&, arXiv:2205.13065, 2024.
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Product Design Using the Gielis Curves

Masaya Matsuura
Graduate School of Science and Engineering, Ehime University,
2-5 Bunkyo—-cho, Matsuyama—-shi, Ehime

Abstract: We will analyze mathematical curves called Gielis curves, with an eye to
their application to product design. In the narrow sense, a Gielis curve is a planar
curve with six parameters, and by changing these values in various ways, a wide variety
of shapes can be expressed, including polygons, flowers, stars, and hearts. The
ability to represent various shapes in a unified manner with a relatively simple
mathematical formula makes the Gielis curve suitable for computer—aided product
design.

Keywords: product design, Gielis curves, mathematical curves, Lamé curves
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[1] M. Matsuura, “Gielis’ superformula and regular polygons,” Journal of Geometry,

Vol. 106, no. 2, 2015, 383-403.
[2] M. Matsuura, “Asymptotic behaviour of the maximum curvature of lamé curves,

Journal for Geometry and Graphics, Vol. 18, no. 1, 2014, 45-59.
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Scientific Literacy and the Form of Experience
Riichirou NEGISHI!, Shigeru SAITOH?, Ichirou SUGITA, Kazuo MAKIGUCHI?, Shuhei MIKAMI?
Kumiko SEKIGUCHI?, Masaru TAKAHASHI?, Junji NEGISHI*
IResearch Institute for Science Literacy, 6-15-7 Kamishibachou-nishi, Fukaya, Saitama 366-0052, Japan
2NPO Manabi_club_Rikuway, 6-15-7. Kamishibachou-nishi, Fukaya, Saitama 366-0052, Japan
3Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama 369-0293, Japan
“Yamane Giken Co. Ltd., 2 Nakazato, Misato, Kodama, Saitama 367-0114, Japan
rikuway.negishi@gmail.com

Abstract: At this symposium, we explore a guideline for scientific literacy activities through the report and
discussions on Rikuway’s activities over the past few years.
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Density measurement of radiolarian shells by X-ray micro-CT technology
Atsushi MATSUOKA (Niigata University) and Katsunori KIMOTO (JAMSTEC)

Abstract: Deep-sea pelagic sediments in recent oceans consist mainly of siliceous ooze and clay.
Radiolarian shells are one of main components of siliceous ooze. Distribution pattern of these
sediments 1s related partly to solution of radiolarian shells on ocean floor. Silica phase of
radiolarian shells changes from opal-A through opal-CT to quartz with increase of density.
Density measurement of radiolarian shells by using X-ray micro-CT technology is introduced.

Keywords: Radiolarian shell, X-ray micro-CT, density, ooze, pelagic clay
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[1] Matsuoka, A. et al., 2012. Exact number of pore frames and their configuration in the
Mesozoic radiolarian Pantanellium: An application of X-ray micro-CT and layered
manufacturing technology to micropaleontology. Marine Micropaleontol., 88—89, 36—40.

[2] Tkenoue, T., Kimoto, K. et al., 2021. New evaluation of species-specific biogenic silica flux
of radiolarians (Rhizaria) in the western Arctic Ocean using microfocus X-ray computed
tomography. Limnol. Oceanogr., 66(11), 3901-3915.
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Staarster boven Beverwijk by Rochus van Veen (1680)

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Rochus van Veen is a less known Dutch Golden Age painter. Rocho, in short, is good at
drawing small animals and plants with chalk and water-colour. One exception is ‘Tail-star over
Beverwijk’ exhibited in Rijksmuseum. There is no signature, but the painter is known to be Rocho
by handwriting identification. The picture is the great comet Kirch of 1680 with four-line note at
its bottom. The tail extends by the 60 degrees towards the zenith. Some calculation leads to the
conclusion: the tail is 0.648 [au] long. In the dark back-drop of the picture there are the thin moon,
the constellations, Auila and Scutum, M11 (Wild Duck Cluster), and the two churches extant today
on the horizon. This great comet is extensively studied by Isaac Newton in his ‘Principia (1687).’

keywords: Natural History Painting, Comet Kirch, Handwriting Identification, Astrometry

1. WE<hH
Godfried Kirch (1639-1710)7% 1680$ 11 A 14 BICEESEZM AT TRRLLEER T, 7
DEBTHNIC R 2 T ay, REBETCOLERBREZF SR LRV AIAIZH T,

2 < DRIEDBE LN, ﬁé Isaac Newton (1642-1727)1%, KON EEHERETT O HAH
51 OEANCHE 5 & LT Principia (¥R 1687 ) TR X < Ht Y ki 7=, [F#F ® Edmond Halley
(1656-1T4DEDHFFIZ WD T5RH 21T, ALWEERNIH N @2l 5 2 & &4
STWD, ] ZOL X ILEMENET > 7228, Principia (5 3 i 1726 4F) Tt T Bl b —
NEBLIEOIXZOKREENSTSEMBCTA4ERN-Z L LTHEPERICEESNT,
BFE LRI EZX LIz, YROTOTEZXRIEICED E2EREOREZHIWI-ELR 2 855, K
—o7, Ok Did Atlas van Stolk FTE T, © 9 O & D (Fig.1)lE Rijksmuseum FiE CTH 5,
BEIT., BAIE VL OO, 1Y E 5 D Rochus van Veen (¢c.1618-1693)D 23 5 & [E L
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1680 £ 12 H 22 H, 7 U A~ XD =HH, 4 FFESIIN—T7 =Ly =127 TRERE
HLWEOREMN, BIIE, 60 EEETHYT, K&, MAEADT, 7k$n47%0>
DINE Bty A 7 T = B—OfICA X, LT, BIZRAT,
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2.1 R E
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5, HELWOIL, F—XFHolThHs, Lrb, REHOBEMO T — % & g
T2, A=A TIx, FLEbITENPELLTORI DT, 20D, BLLEXELS
tp Rocho (BA)DIEM 527 RV (1679)) & 128D F 3 7(1679)] & [3 VLD kR (1681)]
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FTAT UV RFIZEROFEA L LTEELEZD

&t % 32T % (Jaap, 2008),
bV OKZHEIL 1662 FD & D T,

voben

Staarster

Figure 1. Beverwijk,
attributed to Rochus van Veen;

© Rijksmuseum (Public Domain)
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van der Veen, Jaap (2008), Voor eigen plezier, Kunstschrift, 11, pp.34-37.
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3D printed food made from fillers and polyphenol suspension.
Haruya Oda, Makoto Takemasa
Graduate School of Science and Engineering, Tokyo Denki University
Isizaka, Hatoyamacho, Hikigun, Saitama, Japan

Abstract: Food textures can be controlled by food 3D printing. High quality printing as designed
is required to realize a variety of food textures. For precise food 3D printing, there are limitations
in rheology properties. The purpose of the study is hard 3D printed foods. The maximum
compressive load of the 3D printed food made with Mucuna pruriens-vanilla beans ink was 160 N.
The compression load was about 50 times higher than that of standard foods. As a result, hard
foods can be 3D printed in any shape.

Keywords: food 3D printer, food ink, polyphenol, protein, vanilla beans
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Measurement of Physical Quantities in Food Cutting by Knife and Reproduction Idea

Ryota Horikoshi' Akihiro Matsuura
1% Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan.

Abstract: In this study, we measured the force and acceleration when cutting seven types of food with a
knife, which have various properties on hardness and number of layers, and observed their characteristics.
Furthermore, we explored methods to reproduce the physical quantities with device for virtual food cutting.
Keywords: Food cutting, knife, load, acceleration, hardness, layer, virtual reality, reproduction
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Development of a method for food shape design

for food texture control
(ORyusei Kaneko ™!, Makoto Takemasa™!
*1Graduate school of science and Engineering, Tokyo Denki University

Abstract: More than 60% of palatability can be controlled by food texture. Food texture originates
both from outer and internal structure of food, which has been evaluated by instrumental analysis
and sensory test. However, it has been difficult to predict the food structure to achieve the intended
food texture. Based on the machine learning for the relationship between food structure and texture,
prediction of the food internal shape, particularly multilayered structure resulting the given food
texture.

Keywords: Deep Learning, Food texture, Food structure
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Salty taste control based on

Internal structure of food using food 3D printer
Kandai Yamaura, Makoto Takemasa”
Tokyo Denki University

Abstract: Sensory score for saltiness can be modulated by special design of NaCl on and/or
in the food. This was confirmed by food 3D printing.

Keywords: Food 3D printer, Food structure, Sensory evaluation, Salty
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Generative AI Feedback Individually Tailored by Students

Kieko Ido!, Katsuhiro Goto?, Shu Matsuura®,
'"Hachioji City Izuminomori Compulsory Education School, 2-18-1, Koyasumachi,
Hachioji, Tokyo 192-0904,
*Shibuya Ward Shibuya Honmachi Gakuen, 4-3-1 Honmachi, Shibuya, Tokyo 151-0071
’Tokyo Gakugei University, Faculty of Education, 4-1-1 Nukuikita Koganei,
Tokyo 184-8501

Abstract: A generative Al was set up to provide interactive feedback on open—ended responses
in junior high school science classes. When the feedback was adjusted according to four
perspectives—cognitive tendency (rational ¢ intuitive), presence (mechanical ¢ human-like),
constructive attitude (analytical ¢ creative), and intervention attitude (helpful critique ©
encouragement)—some interesting trends were observed.

Keywordsi Feedback Text, Feedback setting, Generative AI, Education with AI.
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Research on compressive strength of Bouligand structures 1I
Kaname MINODA, Yosinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

*yoshinori.teshima@it-chiba.ac.jp

Abstract. The scales of Arapaima Gigas (pirarucu) are very hard, and the structure of the scales is
known as the "Bouligand structure", which consists of stacks of rod-like fibres. We fabricated nine
different specimens that imitated the Bouligand structure and performed compression tests. And
we carried out numerical simulations. The test results showed that the graphs had similar values of
slope and displacement for the five types of specimens. The simulation results show that the
minimum values of stress and strain appear in the specimens in two perpendicular directions.

Keywords: Arapaima gigas, Bouligand structure, compression test, numerical simulation
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A study on strength anisotropy of cylinder-packing structures

Yusuke MINATOGAWA & Yoshinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
*yoshinori.teshima@it-chiba.ac.jp

Abstract. This study evaluated the anisotropy of three-way cylinder-packing structures when compressed

from several different directions, using stresses and strains obtained from analysis in finite element

analysis software. As results, the average values for the maximum equivalent stress were about 18.6 MPa

on the plane normal direction, about 19.6 MPa on the face-diagonal direction, and about 26.7 MPa on

the body-diagonal direction. Anisotropy was observed between the plane normal direction and body-

diagonal direction. The stress values in the face-diagonal and body-diagonal directions had larger

standard deviations.

Keywords: cylinder-packing structure, compression test, anisotropy, finite element analysis
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Structural changes in the market due
to the spread of coronavirus infections
TaiyoHodani!, KohkiNakane!, Hiroki Takada?

'Advanced InterdisciplinaryScience School of Engineering,University of Fukui,3-9-1 Bunkyo,Fukui,Fukui 910-8507,Japan

?Department of Human School ofEngineering,University of Fukui,3-9-1 Bunkyo,Fukui,Fukui 910-8507,Japan

Abstract: On March 19, 2020, the Nikkei Stock Average continued to fall on the Tokyo stock
market, closing at 16,552.83 yen. The translational errors of the data were calculated and
distribution plotted, and the financial time series data and their numerical solutions were
evaluated and compared by performing nonlinear analysis.

Keywords: Etranse, Stock
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The Study of Rhythmic Brain Waves in Cognitive Procedural
Learning.
Fumitaka Ishiwata' Hiroki Takada®
"Department of Mechanical Systems Engineering, School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui City, Fukui Prefecture,910-8507 Japan
’Department of Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui City, Fukui Prefecture,910-8507 Japan

Abstract: In recent years, with advancements in biometric technology, the use of simplified EEG
devices has become more widespread, making it possible to measure rhythmic brainwaves in
everyday environments. To capture the brain's activity in detail during psychological states,
thought processes, and learning, it is considered effective to analyze the a-to-B wave ratio. In this
study, we conducted an experiment with 13 young healthy participants, using the Tower of Hanoi,
a well-known cognitive problem-solving task. The aim of the experiment is to elucidate the
interaction between brain activity and problem-solving while participants engage in the Tower of
Hanoi task.
Keywords: brain wave, biological information, cognitive learning, simplified EEG device,
1. FC®HIZ
AR BRI REITOER & & SIS EOE LN EALTED . BERRERE
THEME 2G5 2 LR REIC R -7, DH - BEERELEE OERIZE T 5
DIEFF ZFEMICE B ADTDITIE, ol s BERDERPLBIHITZERAHESH
Tn5, [1]
2. KB
11 s~ 17 O FEMEFE 13 4 2RI, THEOGBMAFRMBEL L THbLh 5
A DE RN EREAIT o7, WMEEHI AN FRT VA b Y —3 2 AR S G
(NeuroSky 4t) Z Mz, BEALIC TLEHREEOFHZF - AIRIC TEZEH 2 47,
To7e, W, FRIRTIIEGEZEHS S, N A DBEOL— V2T R LK, 6 4
FOMABRITICEVRBMEE FIHz2E SE, TORBAFAE FIHOE S 2R L
T, B, ZERER L O EE FIHOFE R IR T 25 21T - 12,
SCHER
(1] MEdrez, AMSE, WHAEZ, TRE, FEL—, SNtz HVWEZEEICL -
TORREEES) B OYIE TG iE, HHRLAEZ S H 5, Vol. 2016-CE-137, No. 4:pp. 1-6, 2016

42



97 2024 11 30 -12 1
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Abstract: A pair of 3-dimensional compasses draws a 1-dimensional circle on 2-plane. In this
paper, a pair and triplet of 4-dimensional compasses are derived from geometric extension of
these. They can draw a linear or planar 2-dimensional spheres in 3-space.

Key words: 4-space, compasses, geometry.
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Decomposing Irreducible Algebraic Curves into Fehrian Branches via
Symbolic Computation
Atsushi Miyazawa
3D Consortium, 1-5-16 Higashitamagawa, Setagaya, Tokyo

Abstract: This paper introduces a symbolic computational method that enables the decomposition of
algebraic curves—traditionally considered irreducible—on the complex projective plane into finer
components termed Fehrian branches. By explicitly integrating arithmetic, logical, and relational
operations within algebraic contexts, the method transcends conventional algebraic techniques to
achieve a more granular factorization of curves. Building upon and formalizing Howard Franklin
Fehr's early visualization concepts from 1945, we provide rigorous mathematical definitions for these
branches. The research employs advanced symbolic computation algorithms to perform these
factorizations from a computer science perspective, demonstrating an interdisciplinary fusion of
algebraic geometry and computational methods. The results extend the algebraic curve factorization
theoretical framework and open new avenues for practical applications in symbolic computation and

computational algebraic geometry.
Keywords: Symbolic computation, Factorization, Algebraic plane curve, Complex projective plane,

Multi-dimensional geometry
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Attempt for Intuitive Manipulation of Four-Dimensional Objects Using Gesture

Itsuhi Oh!  Akihiro Matsuura *
12 Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan.

Abstract: We present an interactive system for visualizing and intuitively manipulating four-dimensional
solids with three-dimensional perspective view using hand gesture. We implemented basic operations such
as translation, scaling, and rotations in the four-dimensional space. We performed a line of operations on
the hypercube, hypercuboid, and pentachoron, and confirmed their operability.

Keywords: Four-dimensional space, hypercube, perspective, gesture, manipulation, scaling, rotation
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