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The environment at the final stage of magma differentiation
recorded in the silicate minerals of plutonic rocks

Kazuya KAWAKATSU
Hyogo Prefectural Himejihigashi Senior High School

Abstract: In petrology, the process of magma differentiation is understood based on
the shapes and compositions of minerals observed at present. The Oscillatory Zoned
Structure discovered in amphiboles from plutonic rocks suggest that they may not
preserve the conditions present during crystallization from magma. This structure
indicates that once—crystallized minerals are secondarily replaced by hydrothermal
solution formed under progressive oxidizing conditions

Keywords: magma differentiation, Oscillatory Zoned Structure, hydrothermal

solution, progressive oxidizing conditions
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Approximation of finite symmetries via discrete Fourier
analysis
Hiroki Kajiura'
'0saka University of Commerce, 4-1-10 Mikuriya Sakaemachi,
Higashiosaka—shi, Osaka

Abstract: We study approximation from a mathematical perspective. It appears in
block designs, error—correcting codes, and quasi-Monte Carlo methods and is an
important topic in both pure and applied mathematics. In this talk, we consider
approximation problems that arise in analysis and combinatorics and quantify their
quality via discrete Fourier analysis. We describe representations of “good
approximations” as graph—theoretic or geometric configurations.

Keywords: finite group, difference set, harmonic analysis, association scheme
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Sets, and Equi-Distributed Subsets in Association Schemes, Grph. & Comb. 37(2021), 1531-
1544.

[3] H. Kajiura, M. Matsumoto, T. Okuda, Approximation of integration over finite groups,
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3D-Printed Models of Stellated Polyhedra (Part I)

~Considerations on Line, Point, and Non-Contact Conditions~
Yoshitaka Miura
Nissan Motor, 560-2 Okatsukoku, Atsugi, Kanagawa 243-0192, Japan

Abstract: There has been a long history of research on stellated polyhedra, and many 3D images have
been published. While numerous beautiful paper craft models exist, examples of 3D-printed models are
still limited. One of the challenges in designing stellated polyhedra is that their faces may be in line
contact, point contact, or non-contact with each other. The design constraints also involve connecting
shapes and ensuring sufficient strength while preserving the original geometric form. This paper presents
a design methodology for creating 3D-printed models of stellated polyhedra based on previous
fabrication approaches. This is the first report in the series.

Keywords: 3D-printed model, Stellated polyhedra, Icosahedra, Design, Contact condition
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An entity model of the human thoracic cage with movable joints
for understanding abnormal respiratory motions
due to the thoracic structural abnormalities

Y. TESHIMA"*, 1. KIKUCHI', S. GOTOH', and H. KITAOKA®*
'Chiba Institute of Technology, *Computational Respirology Research Institute

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

Abstract: We have recently found that the pleuropulmonary fibroelastosis, a rare lung disease
with severe respiratory failure, have joint abnormalities in the thoracic cage that is strongly
related to thoracic respiratory motion disorder. Because conventional thoracic entity models have
no movable joints and respective bones (the sternum, ribs, and thoracic vertebras) are completely
fixed. Therefore, we have developed an entity model of the human thoracic cage with movable
joints which reproduces respiratory motion.

Keywords: respiratory motion, pleuropulmonary fibroelastosis, thoracic cage, thoracic joints,

Tietze syndrome
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[1] BBz . . BE5RBAVFEAMEMKREFARIHEE 2005: p60.
[2] De Troyer, et al. Physiological Reviews 2005: 85, 717-56.

[3] Beyer B et al. J Biomech 64; 32-40, 2017.
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Development of anatomical models for the visually impaired:
myofibril model, nephron model, and brainstem model

R. INNAMI', S. TERAGUCHI?, Y. TESHIMA'",
! Chiba Institute of Technology, 2 Hiroshima Central Special Support School

*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 myofibril model, a nephron model, and a
brainstem model.

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

teaching material
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2026 Calendar of Radiolaria
Atsushi MATSUOKA'" % and Yuta TOMITA?
'Faculty of Science, Niigata University, Niigata, 950-2181 Japan
*Chiba Institute of Technology, Narashino, Chiba, 275-0016 Japan
3Image Mission Inc., Shizuoka, 420-0831 Japan

Abstract: A radiolarian calendar for the year 2026 is prepared and is available for sale on line and
at major museums in Japan. Radiolarian calendars are expected to enhance a degree of social
recognition of radiolarians. The 2026 Calendar illustrates color images of 25 living radiolarian
species collected from surface waters in the East China Sea off Okinawa.

Keywords: radiolaria, calendar, 2026, social recognition, Okinawa
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A— (K1) IZOWTHENTD.
BEBRALS—

2026 FH A L X=X, phiEE O R T
WEDS O A% DAV R AR O 1 7 — g 23 5
ERTWs. fibhTW\wb 25 ik Z Ok
ZETHHETHY, A7AZVTH 13 fiL TS
7 U7 H 12 @ NrbRoTWND. BEHoON ¥
r 7 2N FEA L B0 BB e 5 N E
PHPSBL MG B I Tl Y, MRS O
DBEERE L THHHT L ENTES.

X #k

[1] Ito, T., Matsuoka, A., Yokoyama, H., L RUTBEOBBBRERER
Kawashima, T., Kanchiku, T., Tomita, 2026 FRA AL VA —.
Y. and Maehata, N., Forma, 39(1), S15-S23, 2024.

[2] Matsuoka, A., Science Reports, Niigata University (Geology), 32, 57-90, 2017.
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Quantitative Evaluation of Street Pattern Morphology Based on the
Spatial Utilization Efficiency of Urban Blocks

Yuri Akiba!, Motohiro Sato?
"Mount Fuji Research Institute, Yamanashi Prefectural Government, 5597-1 Kenmarubi,
Kamiyoshida, Fujiyoshida, Yamanashi 403-0005, Japan
*Faculty of Engineering, Hokkaido University, Kita 13, Nishi 8, Kita-ku, Sapporo,
Hokkaido 060-8628, Japan

Abstract: The morphology of street patterns arises from the complex interplay of multiple factors,
including topography, climate, population density, and urban development history. To elucidate the
dominant factors shaping these networks, we propose a spatial utilization efficiency index 1 that
integrates the aspect ratio and area-weighted normalization of urban blocks. Using datasets from
Shinjuku, Sapporo, and Fujiyoshida, we analyzed 3 distributions derived from QGIS and Python.
The results reveal distinct regional patterns, providing insights into the underlying mechanisms that
govern the evolution of street pattern morphology.

Keywords: Street pattern, Urban block, Spatial utilization efficiency, Aspect ratio
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[1] Y. Akiba, S. Wang, M. Sato and H. Shima, “Impact of land-use difference on block-size
distribution in Tokyo”, J. Phys. Soc. Jpn 92, 104801, (2023).

[2] S. Lammer, B. Gehlsen and D. Helbing, “Scaling laws in the spatial structure of urban road
networks”, Physica A 363, 1, pp.89-95 (2006).
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Exhibition of 3D-Printed Models of Stellated Dodecahedra and Icosahedra
Yoshitaka Miura
Nissan Motor, 560-2 Okatsukoku, Atsugi, Kanagawa 243-0192, Japan

Abstract: The study of stellated polyhedra has a long history, and many 3D images are widely
available. Although elegant paper craft models have been created, examples of 3D-printed models
remain limited. In this study, ten models of stellated dodecahedra and icosahedra are exhibited.
Keywords: 3D-printed model, Stellated polyhedra, Dodecahedra, Icosahedra
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[1] M.]. Wenninger, Polyhedron Models, Cambridge University Press, 1971

[2] H.S.M. Coxeter, et al. Fifty-Nine Icosahedra, University of Toronto press, 1938
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Elucidation of Microvascular Network Remodelling Mechanisms
through Topology Optimisation

Kimisato Doi!, Taiyo Takashima'!, Kotaro Nishikata®, Nobuyuki Futai®
Shibaura Institute of Technology, 3-7-5 Toyosu, Tokyo 135-8548, Japan

Abstract: Topology optimization of a cultured vascular network revealed a
simplified structure minimizing energy dissipation. While differing from observed
remodeling, the pruning of low—flow branches was reproduced, suggesting shared
principles between biological adaptation and mathematical optimization.

Keywords: Spontaneous vascular network, Remodeling, Topology Optimization
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[1] Chang, S.S. et al. J. Theor. Biol. 460, 20-26 (2019).
[2] Gavrilchenko, T. and Katifori, E. Phys. Rev. Lett. 127, 7, 078101 (2021).
[3] K. Oishi, T. Otani and S. Wada, ZFiE fJFeiE kR U, 36, 0S-1815 (2023).
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Insights from Spider Embryogenesis to the Developmental and
Evolutionary Mechanisms of Body Axis Formation in Arthropods

Motohiro Fujiwara"? Akiyama—Oda Yasuko®®, Oda Hiroki**
'RIKEN-BDR, 2-2-3 Minatojima Minamimachi, Chuo—ku, Kobe, Hyogo
2JT+BRH, 1-1 Murasaki-cho, Takatsuki, Osaka
SOMPU, 2-7 Daigaku—cho, Takatsuki, Osaka
‘0saka Uni+Grad+Sci, 1-1 Machikaneyama—cho, Toyonaka, Osaka

Abstract: In multicellular organisms, the formation of the body axis is a crucial developmental
process that establishes the anterior-posterior, left-right and dorsal-ventral axes. In arthropods, the
early embryonic processes that lead to body axis segmentation have diversified, with differences
observed at cellular and molecular levels among species. It is challenging to address how
arthropod developmental diversity arose during evolutionary process due to the experimental and
temporal constraints of evolution. To understand these processes in arthropods, we performed
simulation analyses using a multicellular mathematical model based on spider embryogenesis.
This model simulates the processes that form the body axis and the repetitive patterns that form
the basis of 'arthropod-like' characteristics. This study is theoretical research that insights from
spider embryogenesis to the developmental and evolutionary mechanisms of body axis formation
in Arthropods.

Keywords: body axis formation, arthropod evolution, spider embryogenesis, mathematical model
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On Spider’s Spiral Web and Its Spirals

KAINO, Keimei
National Institute of Technology, Sendai College, Aobaku, Sendai, 989-3128

Abstract: A young spider (Neoscona nautical) built a web under a lamp shade of a round fluorescent light
in our living room this August. She weaved at night every two days and stayed the daytime hiding place of
the lamp shade. Radii were distorted during her spinning the auxiliary spiral but became straight after
completing the vicid spiral. Her web are represented by using Archimedean spiral.

Keywords: Archimedean spiral, Auxiliary spiral, Neoscona nautical, Radii, Vicid spiral.
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Higher-dimensional gravestone of Archimedes

Koji MIYAZAKI (Kyoto University, honorary post)

Legend has it that a sphere inscribed in a cylinder of the same high was
engraved on the lost gravestone of Archimedes. According to Archimedes, this
was the most remarkable of all his many discoveries: the ratio of the
surface areas of these two solids is 3:2 and the same is true about their
volumes. If so, what happens between a n—dimensional cylinder and sphere?

If n is the number of dimensions and m the circular constant, the above
ratio becomes a:b when n is odd and a:bhx when n is even - a and b being
various integers, depending on the number of dimensions. Turns out,
Archimedes’ discovery is less remarkable for higher—dimensional people.

Keywords : Archimedes, Higher—-dimensional sphere and cylinder
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Mathematical modeling of cellular morphodynamics
Nen Saito
Life Science Center for Survival Dynamics, Tsukuba Advanced Research
Alliance (TARA), University of Tsukuba, Tsukuba, Japan

Abstract: Cell deformability can play a crucial role in several biological
phenomena such as wound healing, cancer invasion or developmental processes.
Simulation-based theoretical studies are essential for characterizing and
understanding underlying mechanisms. In this talk, | will present a simulation
framework that enables efficient modeling of freely deformable cells.

Keywords: mathematical modeling, active matter, jamming transition, multicellular

dynamics, phase-field equation.
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[4] N. Saito, S. Ishihara, Science Advances 10 (19), eadi8433 (2024)
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Equilateral triangle spirals and related forms of regular hexagons
using designated ratios and sequences

Shingo Nakanishi
Osaka Institute of Technology, 5-16-1, Omiya, Asahi, Osaka

Abstract: This study shows single, double, and triple typed equilateral triangle spirals and these
several forms of regular hexagons form the viewpoint of specific ratios and these related sequences.
Keywords: Metallic Ratio, Weighted Gibonacci Sequence, Plastic Ratio, Generalized Padovan

Sequence
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Single, double, and triple equilateral triangle spirals
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Binomial expansion

©Shingo Nakanishi, OIT, Japan Fibonacci Association workshop 2024,
JSGS 2024, RIMS, Kyoto univ., 2024 & ORSJ Spring 2025
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People Behavior under Agape Share

KAtsuyoshi Matsushita
Integr. Life Sci., Hiroshima Univ. Kagamiyama 1-3-1, Higashi-Hiroshima

Abstract: BEENEFOMEZ Z Z1cHfT TEL (FAIEGE) .
Keywords: B3, @& O, P11k
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[ How does the monopolist price his product? There are two options:

1. Set price, p, and let quantity, q, float, or

2. Set g and let p float.

The first option is generally preferred, with a gold standard or the proposed ELR program two
examples of using the first option. |
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[1] W. Mosler, J. Post Keynes. Econ. 20, (1997).
[2] T. R. Malthus, “An Essay on the Principle of Population” (1798).
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Preliminary Study on the Effects of Herbal Sauna Bathing on

Sleep Quality Using Smart Sensors

Sawaki Fukami'?, Akimine Nakayama?3, Jingxing Zhou*, Hiroki Takada?
'Department of Knowledge-Based Engineering, Graduate School of Engineering, University of
Fukui, 3-9-1 Bunkyo, Fukui 910-8507, Japan
2Department of Intelligent Systems, Graduate School of Engineering, University of Fukui, 3-9-1
Bunkyo, Fukui 910-8507, Japan
3Meihou Sleep and Vertigo Clinic, 16-4 Tsubaki-cho, Nakamura-ku, Nagoya 453-0015, Japan
“Komatsu Trading Co., Ltd., 2-9-16 Fukumachi, Nishiyodogawa-ku, Osaka 555-0034, Japan

Abstract: In recent years, non-pharmacological interventions for improving sleep quality have
gained increasing attention, especially among young adults experiencing difficulties in sleep onset.
This study examined the effects of herbal sauna bathing on sleep using wearable smart sensors.
Four healthy university students participated in a 10-day continuous monitoring protocol, with a
20-minute herbal sauna session conducted three hours before bedtime on the eighth day. Sleep
parameters—including latency, duration, and efficiency—were measured using Apple Watch and
iPhone, while subjective assessments employed the OSA Sleep Inventory (MA version) and the
Karolinska Sleepiness Scale. By integrating thermal and aromatic stimuli, this study aims to
explore both immediate and sustained (2-3 days) autonomic and circadian responses following
herbal sauna exposure. The results may provide a foundation for quantifying relaxation-based

sleep interventions using smart wearable technologies.

Keywords: smart sensor, herbal sauna, sleep quality, autonomic rhythm, circadian effect
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1. Haghayegh S, Khoshnevis S, Smolensky MH, Diller KR, Castriotta RdJ.
(2019). Before-bedtime passive body heating by warm shower or bath to improve

sleep: A systematic review and meta-analysis. Sleep Medicine Reviews, 46, 124-135.

2. Tabata G, et al. (2023). Skin hydration and HRV changes with herbal vs.
non-herbal sauna. Katachi Schule Proceedings, 2023, 8-9.
3. Nakashima D, Matsuura Y, Tsukamoto K, Hirata T, Takada H. (2025). Effect of

herbal sauna exposure on skin hydration, EEG a/B ratio, and HRV. Journal of the
Society for the Science on Form (JE D Fl#2£7%), 39(2), 1-8.
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Exploring Brainwave Patterns in Problem-Solving: Insights from
Simplified EEG Devices and Gender Differences

Kyota Miwa!2,Shunya Nishio!?, Hiroki Takada*

'Department of Knowledge-Based Engineering, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
2Department of Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract

In recent years, technologies for non-contact acquisition of biological respiratory
information have attracted considerable attention. In particular, video-based
respiration monitoring using general-purpose (RGB) cameras has been actively
studied, as it enables estimation of respiratory rate without physical sensors—an
approach with potential applications in healthcare, welfare, and sports.

Based on these previous studies, this research aims to evaluate the synchronization
and accuracy between respiratory signals obtained from belt-type sensors and chest
motion data extracted from video using joint position estimation by PoseNet. The
purpose is to clarify the relationship between physical sensor data and video-derived
motion features, providing a foundation for the development of non-contact respiration
monitoring systems with high accuracy.

Keywords: PoseNet, Respiratory Monitoring, Video Analysis, Non-Contact

Measurement, Machine Learning

Keywords: PoseNet, Respiratory Monitoring, Video Analysis, Non-Contact Measurement,

Machine Learning
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[1] Srestha, S. D., et al. (2025). A systematic review of contactless respiratory rate measurement
using RGB cameras. Physiological Measurement, 45, DOI:10.1088/1361-6579/adfc24.

[2] Queiroz, L. (2020). Video-Based Breathing Rate Measurement. In Proceedings of
the IEEE International Conference on Systems, Man, and Cybernetics (SMC), 2020.

[3] Romano, C., et al. (2021). Non-Contact Respiratory Monitoring Using an RGB
Camera for Real-World Applications. Sensors, 21(15), 5126.
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Evolutionary Symmetry Breaking of Matching Strategies
via an Agent-Based Model
Takuya Hojo

The Univ. of Tokyo/RIKEN BDR, 6-7-1 Minatojima Minamimachi, Chuo Ward, Kobe
City, Hyogo Prefecture RIKEN Kobe Campus, Integrated Innovation Building

Abstract : Many organisms engage in bilateral recognition between the mating types, enabling
successful sexual reproduction and population increase. The eukaryotic fission yeast S.pombe
possesses an asymmetric system for recognizing the opposite mating type, where one mating

type recognizes the other strictly while another recognizes it ambiguously [Seike et al. 2019].

Furthermore, this system was evolutionarily conserved in other fission yeasts (e.g.,
S.octosporus, S.japonicus). However, how this system arise and is conserved remains
unclear. Therefore, I attempted to resolve this question by performing evolutionary simulations

using a mathematical model. This simulation revealed that environmental fluctuation leads to

the emergence of the asymmetric system.

Keywords : Pre-reproductive isolation, Asymmetry recognition, Evolutionary Simulation

Background : Sexual reproduction requires the accurate recognition of conspecific
mates. In the fission yeast Schizosaccharomyces pombe, this recognition is mediated by
bidirectional pheromone-receptor interactions. Interestingly, one mating type exhibits
strict recognition, whereas the other shows flexible recognition (Fig. 1). Although such
asymmetric system has been proposed to facilitate sympatric speciation, its evolutionary

origin and persistence remain poorly understood.

Method : To examine whether this asymmetric system can arise through evolution, I

developed an individual-based evolutionary simulation. The probability of successful

35



99 2025 11 29 -11 30

reproduction between two individuals was defined as a function of the affinity between

their pheromone and receptor values.

Result : In the absence of environmental perturbation, both mating types evolved
toward symmetric and strict recognition. However, when external fluctuations such as
temperature- or pH-dependent affinity changes were introduced, a transient asymmetry
in recognition precision emerged (Fig. 2). Further analysis revealed that this
asymmetric system tends to occur when the timescale of environmental fluctuation is

slightly faster than that of mutational change.

Discussion : These results suggest that environmental fluctuations can induce transient
asymmetric system in mating recognition. Consistent with this model, pH-dependent
changes in pheromone-receptor affinity and fitness reversals have been experimentally
demonstrated using pheromone variant libraries [Seike et al., 2025]. Nonetheless, in
long-term simulations, asymmetry diminished as both sexes evolved stricter recognition.
Similar transient asymmetry in sexual preference has been reported in Drosophila
[Kaneshiro, 1976; Arnold et al., 1996]. Future work will explore the evolutionary
conditions that allow the maintenance of such asymmetric recognition systems over

extended timescales.
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Fig.1 : An asymmetric system of pheromone Fig.2 : An example of evolutionary
recognition in fission yeast. [Seike et al. 2019] simulation with environmental fluctuation.
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Mathematical Analysis of the Gielis Curves

Masaya Matsuura
Graduate School of Science and Engineering, Ehime University,
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Abstract: We analyze mathematical curves known as superellipses and Gielis curves
from mathematical perspectives such as curvature and center of gravity.
Superellipses, also called Lamé curves, have three parameters and can represent
shapes that lie between ellipses and rectangles. In contrast, Gielis curves, in
the narrow sense, are planar curves with six parameters and can be regarded as a
kind of generalization of superellipses. By varying these parameters, a wide range
of shapes can be generated, including polygons, flowers, stars, and hearts.
Because of their simplicity and their ability to represent diverse forms, these
curves are often applied in product design.

Keywords: Gielis curves, superellipses, Lamé curves, curvature, product design
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A Study of Permutation Puzzles: Details of the Minimum Cost

'Shioka Azuma, °*Masaya Matsuura
Graduate School of Science and Engineering, Ehime University,
2-5 Bunkyo—cho, Matsuyama—shi, Ehime

Abstract: In this study, we investigate 2XnX1 permutation puzzles inspired by
the Rubik’ s Cube. We define basic operations, analyze the number of possible
configurations and minimal solution costs, and generalize the cases to explore
cost-related properties for deeper mathematical understanding.

Keywords: Rubik’ s Cube, 2XnX1 permutation puzzle, the minimum cost, Number of

horizontal rotations, Optimal upper limit
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Unit origami simulation of the viral capsid structure, which is
thought to be a major factor in the homochirality of amino acid
molecules.

Akio Yasoshima
SSDS Symmetric 2-19 Tonoshima, Mikuni-cho, Sakai City, Fukui Prefecture

Abstract: When I exhibited I - gami's model works at the Crystallography Society, 1
learned about the relationship between the icosahedron structure and viruses. Using
this as a hint, I created a structural model of a viral capsid and confirmed that the
subunits that make up the viral capsid must be homochiral to maintain their shape. In
other words, in order for a virus to maintain its existence, it needs an environment in
which the amino acid molecules are homochiral.

Keywords: Unit origami. viral capsid  homochiral
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Jurassic-Cretaceous boundary issue and radiolarian phylogeny
Atsushi MATSUOKA
Niigata University/Chiba Institute of Technology

Abstract: Despite being one of the most significant geological sequence boundaries in the Mesozoic Era,
the Jurassic—Cretaceous boundary (JKB) remains undefined. It is the last “system” boundary in the
geological time scale without a designated Global Boundary Stratotype Section and Point (GSSP). In 2020,
the former Berriasian Working Group (BWG) proposed a GSSP candidate for the JKB, but it was not
approved by the International Subcommission on Cretaceous Stratigraphy. A new BWG was formed in
February 2021 and has been conducting further considerations. The scope of the study has been expanded
both upwards and downwards from the previously proposed JKB, rather than the nearby layers of the
boundary so far. As of October 2025, the BWG is in the final stages of determining the primary marker for
defining the JKB as well as the characterization of secondary markers. The author is one of the BWG
members (ca. 20 in total) and is expected to review radiolarian biostratigraphy and to provide JKB related
data from the Pacific and Asian regions. As a result of extensive review of radiolarian fossil records,
several promising radiolarian bio-events as primary marker are identified. They include the evolutionary
first appearance biohorizons of several radiolarian lineages. Their qualification as primary marker is
discussed, introducing ongoing activities of the BWG.

Keywords: Jurassic—Cretaceous boundary, Global Boundary Stratotype Section and Point, Berriasian,

radiolarian evolution, Pacific and Asian regions
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A deep learning—-based morphological quantification method:
Morpho—VAE
Masato Tsutsumi
Laboratory of Data—driven Biology, Systems Biology,
Department of Integrative Cellular Informatics,
Center for Neurological Diseases and Cancer,
Graduate School of Medicine, Nagoya University.
Tsurumai 65, Nagoya, Aichi 466-8550,

Abstract: In this study, we developed a novel method called Morpho-VAE to quantify
biological morphologies using Variational Autoencoder (VAE), a deep learning
technique. The proposed method not only extracted anatomically reasonable features
but also demonstrated excellent versatility by handling missing data, which
conventional morphological quantification methods could not handle. This suggests
that Morpho—VAE is a promising method that opens new possibilities for
morphological analysis.

Keywords: Deep Learning, Variational Autoencoder, Morphometrics

Introduction
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Fundamental Study on the Regulation of Sleep—Wake Rhythms
through Herbal Sauna Bathing
Soratomo Sase' ,Hiroki Takada?
"Department of Mechanical and System Engineering (Robotics Course), Faculty of
Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui-city, Fukui 910-8507, Japan
’Department of Fundamental Engineering for Knowledge-Based Society, Graduate School
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Abstract: This study investigated the effects of herbal sauna bathing on sleep and circadian
rhythm regulation in six healthy young adults. Participants experienced three conditions: no
sauna, sauna 12 hours before bedtime, and sauna 3 hours before bedtime. Sleep parameters
were measured using Apple Watch and iPhone, and subjective sleep quality was evaluated
using the OSA Sleep Inventory (MA version) and the Karolinska Sleepiness Scale.

Results showed that sauna bathing three hours before bedtime significantly improved sleep
onset latency, total sleep time, and sleep efficiency, and tended to reduce daytime sleepiness.
Sauna bathing 12 hours before bedtime also showed moderate improvement trends in
subjective sleep quality.

These findings suggest that herbal sauna bathing, especially when performed three hours
before sleep, may enhance sleep quality and promote circadian rhythm stabilization.

Keywords: Herbal sauna, Circadian rhythm, Sleep latency, Subjective sleep quality

1. XT®HIT

HAHS CITEEBASCE RO 7 MBI IZEY Y —F 4T VXA
(BEHVURL) OELNNHE L2 5TND V) ZOVRXADFIVUIARIR, A OIRS ., 9 KT,
EOIZIEAH - DM FIRBDOVAZERKICHE 53528 bN TS 2,

— U AT E LSO HIRBRIIRICL S B R MERAES RN MmO, VT 7B —ar el
TIREZS7-07, TE, ~—7 P17 F (Herbal Sauna) IZIEZE) Bz . HFEK D ICLDEIAE
AR RIRTEE LA AR RN E RS TWDS Y,

KIFIETIL, N—T VT T DOABZAIL T OE N (GLER 3 BFEai-12 REEaT) 23, FEIR B X
Y =T 4T VAN ETHE LR THIEEHEL,

2. FiE

FEREE 6 4 (21.33 = 0.52 %) 2RI, ON—7H%vi2L, QEN 12 REfE a1 A
. QOBER 3 M ABD 3 FUEE2RE L, HFL&MBOIEFITT % 26U, IEFE%h R 4Bk
FRL7=, N—T7 Vo AIES SRS 20 43 [ i L7,

MENR I 121 Apple Watch(Apple Inc.)3 X 0N iPhone(Apple Inc.)% FIVWCHEHR 7 —# & Gl ék L

47



99 2025 11 29 -11 30

72. Apple Watch “CIIANl B &2t —% v T =il ik BE A1) L, iPhone TlXsbE REAI 5 X
ORI 2SR LT-, 2D DT —H#0 b AR RE, KR AR RERA] | MEAR 2h 582 5 L7z, #afE
IREERH, BEIRZ B ICOWTEIFBREROT — X REL T RWnWed 2B EEL TR L,
Fio, RRFFIZIT AIRE R O EBGETE OSA MEIRFIAZE MA iAW CE B8R I MEIR & 5F
i, B H i a2 R KUR BE 2 VTR S & FE Al L7z,

AR | BEIR RF ] %5 OB A7 —Z 2OV TRt BUEZATV, OSA BEIRFH A MA it 7
7Y 2 AR AR 2 O T BRI (DU T, Wilcoxon OFF 5 MERL F ks 78 24T > 72,

3. MR

BEER 3 BRI NN—T Yo A Clid, ARE R - R IEIREFR - EIRROF B EN
BT (p<0.05)

72, HPOIRG AT O& TREE (p<0.1) BAFBHI, OSA MEIR A = Clx g 55 A 1E | 88 2
[l R R R ) TR - S S B ) S HE SR S LT,

— 5. 12 FEERT AN I EBMIEE O — Ik EE B S RN =0, HEIRZ R~ E B
IR ER THo T,

4, EE

RKIFFEDFE RN, N—T V7T ARIFIERBL O — T 4T VX LADOFBEICE R THS
TREME DS RIBE NI, HRICHEER 3 M ATO AR T, IR EO— I LB L2 D% DI
TOABERZIBIRALEFEFHL, AIREERBIOEIROE M LICHFELZEE 2 HND,

T2 BERD DVT IV —a e DRI A A 715 B & oD | 5 [ 18 & I IR 2 B h) b
R 2T RRMENSH D,

AT 2~3 AIChsE B - KBV X LAOLE® (R 2 A~—her P CTESMIC
R L, N—T O N E R A LTI 25 R R B EREET 5,

%5 SCHR

1) ZAUCHA, Radoslaw, ANCZYK, Stanislaw, SILLDORFF, Julia, DUDEK, Marcin, GAJKIEWICZ,
Magdalena, ZAJAC, Malgorzata, FURA, Tomasz, ISZCZUK, Oliwia and FELINSKA, Zuzanna:“The
Impact of Modern Lifestyle on Circadian Rhythms: Implications for Mental and Physical
Health”,Quality in Sport, 2024;19:53200, eISSN 2450-3118.

2) Zimmet P, Alberti KGMM, Stern N, Bilu C, El-Osta A, Einat H, Kronfeld-Schor N: “ The Circadian
Syndrome: is the Metabolic Syndrome and much more!”, J Intern Med, 2019,Vo01.286(2),pp.181-191.

3) Nakashima D, Matsuura Y, Tsukamoto K, Hirata T, Takada H: “ Effect of herbal sauna exposure on
skin hydration, EEG «o/f ratio, and HRV”, Journal of the Society for the Science on Form,2025,
Vol.39(2),pp.1-8.

48



99 2025 11 29 -11 30

BANZENCBEANTT Y MY AVOBRBIERA I =X A
v o2 I
LB RT et BEAG T e T A HIEET 8L 1-3-1
D245612@hiroshima-u. ac. jp

Deciphering the Mechanisms of Ladybird Pattern Formation Through
Intraspecific Polymorphism
Ryo Takeda
Hiroshima Univ/Graduate School of Integrate Science for Life

Abstract: My study analyzed color-pattern polymorphisms in three ladybird species
and demonstrated, for the first time, a conserved morphological feature in which
pattern elements occupy mutually exclusive spatial domains across morphs. By
extending the Turing model, we further showed that inhibitory interactions between
multiple pattern—-determining systems can generate the observed irregular spacing of
spots. These findings provide insights into the genetic regulatory mechanisms that
specify spot positions in ladybird beetles.

Keywords: Evo—Devo, theoretical biology, pattern formation, Turing model
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The Forms of Shikake That Induce Human Action

Naohiro Matsumura
Graduate School of Economics, The University of Osaka, 1-7
Machikaneyama, Toyonaka, Osaka 560-0043 JAPAN

Abstract: People are often prompted to act by the “shape” of things. Behind such
forms that bring about movement lie physical, psychological, and social mechanisms.
This study introduces the framework of Shikakeology, a science of shaping behavior
that seeks to trigger spontaneous behavioral change, and explores its connection
with the science of form. In particular, it discusses, through real-world
implementation cases, how not only physical shapes but also semantic and
contextual forms can induce human behavior. By examining how form interacts with
perception, memory, and social context to transform passive obligation into active
engagement, this study aims to reveal how subtle changes in the environment can
reshape human action itself.

Keywords: Shikakeology, behavioral change, active engagement
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Forms that Promote the Development of Scientific Cognhition

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

Abstract: Science learning across school levels connects through fundamental concepts like
force and energy. However, strengthening the connection to real-world experiences may
sometimes be necessary for understanding. Several examples taught in schools are shown.

Keywords: Linkage of science concepts between school levels, Development of cognition.
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Pillow boxes with maximal volumes and isometric deformations
Miyuki Koiso
Institute of Mathematics for Industry, Kyushu University. Motooka,
Nishi-ku, Fukuoka, 819-0395 Japan

Abstract: A pillow box is isometric to a double rectangle consisting of two copies
of a rectangle. Pillow boxes are surfaces used for gift boxes, packaging, and
even architectural applications. In this talk, first, for a given double rectangle,
we give the existence, uniqueness, and the explicit representation of the pillow
box enclosing the maximal volume. Next, if the crease pattern is allowed to change,
there exist continuous isometric (that is, without stretching and contracting)
deformations from a pillow box to a double rectangle. However, we show that any
isometric deformation from a pillow box to a double rectangle preserving the
crease pattern necessarily changes the topology of the pillow box.

Keywords: pillow box, isometric deformation, curved folding, maximal volume
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A Gesture-Based Manipulation System of Four-Dimensional Objects in Virtual Space

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

Abstract: We present a gesture-based VR system for manipulating four-dimensional solids with three-
dimensional perspective view in the virtual space. We implemented basic operations such as translation,
scaling of two types, and rotations in the four-dimensional space and confirmed their operability.

Keywords: Four-dimensional space, virtual space, perspective, gesture, manipulation, scaling, rotation
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Study of a simple structure with a rotary opening and closing mechanism
— In the case of an even number of flat plates -
Satoko ONO
KINDAI University, 11-6 Kayanomori, lizuka City, Fukuoka, 820-8555

Abstract : Regular ventilation of indoor spaces is essential to prevent the infection and
spread of COVID-19. The objective of this study is to create a simple building
that enables ventilation in a comfortable manner. This report presents the
results of constructing a rotating opening mechanism composed of an even
number of flat plates.

Keywords : simple structure, rotary opening and closing mechanism, iris diaphragm, even

number of plates
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Preliminary Simulation of Cerebellar Morphogenesis by Quantitative Data
of Proliferation and Differentiation of Granule Cell Precursors (GCPs)
Akira Futatsugi
Department of Basic Medical Science, Kobe City College of Nursing,
3-4 Gakuen—nishimachi, Nishi-ku, Hyogo, Kobe 651-2103

Abstract: Granule cell precursors (GCPs) of the cerebellum proliferate in the external
granular layer (EGL), differentiate into granule cells and finally migrate to the internal
granular layer (IGL). The kinetics of GCP proliferation and differentiation (i.e. cell
cycle time and cell cycle quitting fraction) during development determine total number
of granule cells. Because granule cells are the predominant cell type of the mature
cerebellum, the number of granule cells produced is an important determinant of the size
and morphogenesis of the cerebellum. In this study, I will present preliminary simulation
of cerebellar morphogenesis based on GCP proliferation and differentiation data of my
own and others.

Keywords: cerebellar morphogenesis, granule cell precursors (GCPs), proliferation and

differentiation, simulation
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E-mail 7 KL X : hgf09258@kwansei. ac. jp

Analysis of COVID-19 Dynamics via an SIR-Based Metapopulation
Models with Mobility Effects

Nozomi Miyamoto, Hiroto Shoji
Kwansei Gakuin University Graduate School, Science and Engineering
1 Gakuen Uegahara, Sanda, Hyogo 669-1330

Abstract: Infectious disease research has a long history, yielding many models for
pandemic dynamics. COVID-19, transmitted person—-to—-person via coughs/droplets,
spreads rapidly in Closed, Crowded, and Close—contact settings (Three Cs). This paper
focuses on infected individual movement. Standard compartmental models (SIR, SEIR)
show population state changes but omit basic human mobility. We propose a new model
where each prefecture is a compartment. This model extends the SIR framework by adding
inter—compartment movement, which we compare against real COVID-19 data. We develop
three models with varying numbers of parameters (e.g., uniform vs. separate
infection/movement rates per compartment). Parameters are fitted to data using
Maximum Likelihood Estimation (MLE). Finally, we perform model selection using AIC,
BIC, and AlCc.

Keywords: COVID-19, SIR model, Epidemic Modelling, Nonlinear differential equations
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Proceedings of the Royal Society, 115A, 700/721 (1927).
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