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What determines the shape of horseshoe 7

Yoshihiro Yamaguchi

Abstract. In the standard map, the basic horseshoe with the three fold structure appears. There
exists the resonance region of the elliptic periodic orbit appeared from the elliptic fixed point. The
horseshoe named the first order horseshoe (FOHS) in the resonance region also appears. The shapes
of them are studied. The shape of FOHS is determined by

(1) the number of the saddle points and

(2) the rotation interval of the elliptic periodic point in the resonance region.

Key words: Horseshoe, Standard map, Resonance region, Rotation interval.
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[1] Smale, S., Differentiable dynamical systems, Bull. Amer. Math. Soc. 73 (1967), 747-817.
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Formulation of Novelty and Complexity in Shapes and its Application
to Inverse Problems

Shimon HONDA, Hideyoshi YANAGISAWA
School of Engineering, The University of Tokyo. 7-3-1 Hongo, Bunkyo-ku, Tokyo

Abstract: The beauty of shape is one of the most important objects to enhance the attractiveness
of a product in design. In this study, we focused on the beauty brought about by the novelty and
complexity of shapes based on the aesthetics theory that a moderate arousal level brings about
pleasant feelings. To apply such beauty to shape generation by computers (i.e., inverse problem),
we formulated novelty and complexity of shapes and developed a system that independently
manipulates them to generate a variety of shapes. We confirmed that the system generates shapes
of desired novelty and complexity by conducting an evaluation experiment with participants.
Keywords: Kansei Design, Shape Generation, Novelty, Complexity, Beauty
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[1] Berlyne, D. E. (1971). Aesthetics and psychobiology. The Century psychology series.
[2] Yanagisawa, H. (2021). Front. Comput. Neurosci.. doi:10.3389/fncom.2021.698252
[3] KZ EEHEH(2008). T A > %A 5L, 54, pp.91-100.
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Assessing the order of sunflower florets and seeds
Riichirou NEGISHI!, Kumiko SEKIGUCHI?, Kazuo TAKAHATA?
IResearch Institute for Science Literacy, 6-15-7 Kamishiba-nishi, Fukaya, Saitama, 366-0052
2Saitama Institute of Technology, 1690 Fussaiji, Fukaya, Saitama, 369-0293
3Research Institute of Industrial Technology, Toyo University, 2100 Kujirai, Kawagoe, Saitama, 350-8585

Abstract: Sunflower florets and seeds fill head inflorescence in order and form spiral shape. The parastichy
pairs can be used as an indicator to assess the order of florets and seeds sequence. The Parastichy pairs can be
obtained as two peak values by the discrete Fourier transform.

Keywords: Discrete Fourier transform, Fibonacci number, order, Parastichy pairs, Sunflower seeds
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2.b ORI a D 300 HOKRDS 6 HMETH o7/ 65% F L TDFT LAMETH Y, Kt


mailto:rikuway.negishi@gmail.com

92 2022 6 18 ~19

WeHR oAy ZABBIC X 22 v E Y 2 —v a VR EZ R T, ARICIE 5589 © oD v — ZfEiEH
o, HEIC X 3 Parastichy pairs @ 2 #IC—3 32, X 2. c DMFRIZK 2. a TR 7z 300 5i &
D HHMINC 1 H7Z T 7 L7z 300 5D DFT #f%4, dIFANC 1 5721027 F L7300 :UIC X 2
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Study on Computer Morphogenesis of Truss Structures by Applying Cell Growth

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

Abstract: The purpose of this study is to create the computer morphology of buildings
by applying the development and growth of plant cells. In this presentation,
we report on the computer morphogenesis of the roof surface of a truss
structure by applying the growth of plant cells.

Keywords: computer morphogenesis, truss structures, Cellular Properties, cell growth,

strain energy
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4 . BWEH
FRNT /8T A—H1%, FAETHRKOL T, IERHS 2R KME, BLWY, MATMOMET
b5, 7B, NTAEM OMEIZ 2OV T, 400( mm )~ 700( mm ) ET 100( mm ) HFET
EHELI=.
AFEFRTIE, FRid 3 7 —RZOWTC, M AEEICLD BIRE O EAIEZ K AT
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( 3 )CASE 3 :FIREMOMEZ 400( mm )~ 700( mm ) ETELLIEGA
(B KL %5: 300 (fiF]) - YEFS A KM :300( kN ))
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The Form of Kimono as Clothing for Making Over and Over

MARUYAMA Moe
Design Research Institute, Chiba University
1-33, Yayoicho, Inage-ku, Chiba-shi, Chiba 263-8522 Japan

Abstract: We examined the traditional method of the maintenance of Kimono. As the
results of observation, the form of Kimono seems to be suitable for making over
repeatedly. It was a sustainable structure supported by hand work of users.

Keywords: Kimono, Sustainable Design, Making over, Kurimawashi
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Imagine the shape of the kitchen

Kotaro Matsumura
Yasuda Women’ s University, 6-13—-1 Yasuhigashi, Asaminami-ku, Hiroshima
City

Abstract: Various interior designs appear in novels and poems. The interpretation
of novels and poems varies from reader to reader, expanding the image of interior
design in the novels and poems. Therefore, in this study, I will examine what kind
of kitchen image you can imagine when you read Ms. Banana Yoshimoto’ s novel “Kitchen”.
Those who imagine the novel’ s kitchen are female students who have never learned
interior, architecture, or design. Ask the female students to imagine the novel s
kitchen in a questionnaire. The duration of the questionnaire is 14 days. As a result,
the most common answer was type I kitchen, which was the same as the shape of the
kitchen, which is common among the elderly living alone.

Keywords: Kitchen, Interior, Image, Novels
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The world of Mukkuri

(The history of Ainu, Mukkuri, performance and food culture)

Kimiko Naraki
Storyteller of Karafuto Ainu culture

Abstract: I will give some talk on the history of Ainu, and introduce a Mukkuri which
is a folk instrument of Ainu with its performance. I will also introduce Ainu’ s food
culture.

Keywords: Karafuto Ainu, Mukkuri, Ainu Craft, food culture
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Structural Color of Bird Feathers Observed in Herbarium

Tsuyoshi Ueta' and Midori Ueta®
'The Jikei University School of Medicine, Division of Physics,
8-3-1 Kokuryo—cho, Chofu, Tokyo 182-8570
*Tokushima University Faculty of Medicine,
3-18-15, Kuramoto—cho, Tokushima 770-8503

Abstract: A herbalium is made by putting preserved flowers and dried flowers in a
glass vial and immersing them in a herbal oil. Since the refractive index of the herbal
0oil is very close to that of keratin that makes bird feather barbs, it looks almost
transparent when the bird feather barbs do not contain pigment, and exhibits only
structural color depending on the angle. A herbalium is a very effective tool to
observe the structural color, and it also provides a high—quality ornament using
structural colors.

Keywords: Structural color, Bird feathers, Herbarium, Transparency
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Golden ratio suits Mt.Fuji well

Yoshihiro Yamaguchi

Abstract: How do professional photographers and semiprofessional ones take
photographs of Mt.Fuji? Using the partition using the golden ratio, we show that the
fundamental photographic technique of a professional photographer is different from
that of semiprofessional ones. From the differences, we can learn the technique to
take photographs of Mt.Fuji.

Key words: Mt.Fuji, Photographic technique, Golden section.
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Aki Setoda
Mbira player/ Keyboard player

naturalnotes.34@gmail.com

African Feeling

(Mbira, the folk instrument of Zimbabwe and show the performance, African Journey)

Abstract: I will introduce the Zimbabwean instrument, Mbira, and present its sound.

I also show about the African journey, especially its nature and folk cultures.

Keywords: World heritage, African folk instrument: Mbira, African culture,

performance of traditional music

1. Introduction
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3. African Feeling
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A study on motion capture while walking with an HMD
Hironari Sugai', Keisuke Tsukamoto!, Yuuya Usami!, Takayuki Hirata!, Hiroki Takada'
'Department of Human and Artificial Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: The impact of the new coronavirus (COVID-19) has led to a period of self-restraint,
which increased risk of the physical inactivity and the lifestyle diseases. It is thought that a
combination of virtual reality and treadmill exercise can replace the outdoor walking. Also, it may
prevent from suffering the lifestyle diseases. However, there is a possibility that the sensory
discrepancy between the vestibular and visual systems may cause symptoms of the VIMS. In this
study, we examined the effects of sensory discrepancy on the human body by having subjects view
VR images while running on a treadmill using an HMD.

Keywords: 3D images, AR, VR sickness, visually induced motion sickness (VIMS), motion capture
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A Study Estimate Minimum Embedding Dimension in Body Sway Using False
Nearest Neighbor Method
Tatsuki Kawai', Kouki Nakane', Takayuki Hirata!, Hiroki Takada'*
"Department of Intelligent Systems, Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: According to the False Nearest Neighbors (FNN) method, delay coordinates in the embedding space were
"false neighbors" if the percent change in distances of the nearest neighbors would exceeds a threshold value.
However, it lacks objectivity as an evaluation for the analytical results since the threshold value can be set based on
the researcher's experience and intuition. We herein use a method that eliminates arbitrariness in the threshold setting
in the FNN method to estimate the minimum embedding dimension for reconstructing attractors that describe the
body sway.

Keywords: False Nearest Neighbors (FNN), Body sway, Attractor, Non-linearity
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A study on Patterns of the Eye Movement and the Body Sway
While Viewing a 3D Video Clips
Daisuke Nakajima', Akihiro Sugiura?, Takayuki Hirata', Hiroki Takada'
'Department of Human and Artificial Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
2 Department of Healthcare Science, Gifu University of Medical Science, 795-1, Ichihiraga, Seki,
Gifu 501-3892, Japan

Abstract: In recent years, VR and 3D images have become increasingly popular and familiar. It has
been reported that the VIMS is caused by viewing these images. A method has been proposed to control
the VEPRs by combining stereoscopic images and the GVS. It has been also suggested that this method
may reduce the VIMS. In this study, we focused on the effect of the VEPRs on the body sway and
conducted the transfer function analysis between the GVS and the body sway. Based on this
investigation in the cause of the VIMS, it is necessary to take countermeasures.

Keywords: Visually evoked posture responses (VEPRs), Galvanic Vestibular Stimulation (GVS)
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Mathematical Design for Low-pass Filter of Electrogastrogram
Hibiki Sakakura', Yasuyuki Matsuura®, Takayuki Hirata', Hiroki Takada'"

"Department of Intelligent Systems, Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
’Department of Cross-Cultural Studies, Gifu City Women’s College,
Kitamachi, Gifu, Gifu 501-0192, Japan

Abstract: Nonlinear analysis of the measured electrogastrograms was conducted to investigate the
effects of gender and postural changes on the mathematical model that is thought to generate the
electrogastrograms. We also focused on the low-pass filter and compared the results of nonlinear
analysis when the noise was removed in order to design the mathematical model. The translational
error was calculated for the obtained time series data using the Wayland algorithm.

Keywords: Electrogastrogram (EGG), Wayland algorithm, Low-pass filter
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A study on the analysis of Electrogastrograms during exposure to
lavender odor using principal component analysis and machine
learning
Rintaro Sugie', Eiji Takai?, Yasuyuki Matuura®, Humiya Kinoshita*, Takayuki Hirata!, Hiroki Takada'
'Department of Human and Artificial Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
’SODA AROMATIC CO., LTD., 1573-4 Funakata Noda, Chiba 270-0233, Japan
3Department of Cross-Cultural Studies, Gifu City Women’s College, Kitamachi, Gifu, Gifu 501-0192, Japan
“Department of Electric Information Engineering, TOYAMA Prefectual University, Toyama 939-0398, Japan

Abstract: Recently, olfactory evaluations have begun to be conducted objectively as an analysis
of Electrogastrogram (EGG) although the olfaction has relied on the sensory evaluations in the past.
Principal component analysis (PCA) and Support Vector Machine (SVM) were herein used in the
analysis of this study. Electrogastrograms of eight young male subjects were recorded during
exposure to lavender odor. Fast Fourier Transformation was performed on their EGGs to use power
spectra as explanatory variables in the PCA. Electrogastrograms during aroma exposure and
controls were classified using SVM.

Keywords: Electrogastrograms, Support Vector Machine (SVM), Principal component analysis

(PCA), Machine learning
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Benard Cells by Dr. Nadaranger

Yasuaki Nohguchi, Yuko Motai
National Research Institute for Earth Science & Disaster Resilience
3-1 Tennodai, Ibaraki-ken, Tsukuba-city, Japan

Abstract: For the purpose of science education, we have developed a simple method
for visualizing Benard cells formed in the air layer with water droplets on the
wall of the container. Considering these water droplets as cloud particles, this
system is similar to the meteorological phenomenon in the troposphere.

Keywords: Science education, Thermal convection, Benard cells, Air layer,

Vertical structure
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Making online English classes with animation.
Robert Olson
Hokkaido University of Science
15-4-1, Maeda 7-jo, Teine-ku, Sapporo 006-8585

Abstract: Technology and the Covid-19 pandemic have raised the standards
for online teaching content. Students now demand classroom materials that
are instructional as well as entertaining. One method of creating such
resources is the use of animated images and videos. This presentation will
share the process one teacher follows to produce animated teaching
materials that enhance second language learning in a university classroom.
Keywords: animation, GIF, open-source software, scripting

Introduction: Teaching techniques after Covid-19.
Japanese classrooms are generally teacher-centered and students are

passive and not encouraged to be independent (Hyland, 1994). Japanese
students do not appear to favor any one particular learning style but rely on
the teacher to provide content in a comprehensible manner. This style has
both merits and demerits but in March of 2020 the Covid-19 pandemic thrust
both teachers and students into the uncharted waters of online and
asynchronous learning. One of the major complaints from students was of
“boring content” which often consisted of only PDF’s or word files placed on
an online board to be read at the student’s convenience. Even real-time
learning platforms such as Zoom often failed to meet the needs of students
as teachers often simply lectured or read notes from a screen.

Moving from the static to the animated
Visual learning requires images, graphics, colors and any other viewable

stimuli that communicates ideas and thoughts. Needless to say, it 1is
difficult to accomplish this with a single word or a wall of text. This has
been seen in language classrooms around the world as students who were
exposed to language presented in an animated format displayed a greater
understanding than those students who had been shown static images (Hat,
2017).
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Still images and photographs

Google images is an excellent resource for royalty-free photos and
illustrations. If you prefer to create your own artwork, there are numerous
open-source options and one should never overlook the camera in the phone
your likely carry in your pocket. Regardless of software, these created
images can greatly enhance learning in any ESL classroom.

The GIF

The GIF is simply a series of illustrations or photos that are shown like a
flipbook in such rapid succession that the images appear to be moving.
They can be played once or they can be repeatedly endlessly. GIFs are
effective because they add movement and sometimes sound to the material
you are trying to teach. I find GIFs to be invaluable when teaching verbs to
students of all ages.

Animated videos

Few digital resources convey the amount of meaning and hold the attention
of students like animated videos. There are a variety of open-source options
and even the animation function in Power Point can improve online
presentations. The key point is to add movement and sound.

In closing
The Chinese character for “crisis” and “opportunity” is the same. While no

one would argue that Covid-19 is not a crisis, it has provided an opportunity
to improve the educational resources we create and use in our classrooms.
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Effectiveness of Describing Katachi in English Classes
Hiroko MIURA

Hokkaido University of Science, 7-15 Maeda, Teine, Sapporo 006-8585 Japan

Abstract: Oral communication activities in regular face-to-face classes often receive a high level
of students’ satisfaction in a Japanese University. However, students had no choice but to take
online classes during the COVID-19 pandemic. In English classes, students were asked to draw
shapes by following the teacher’s descriptions. They enjoyed this activity and could enrich their
vocabulary of plane shapes. In addition, this led to cultivating students’ attitude to overcome
difficulties in English.

Keywords: describing shapes, oral communication skills, online classes
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Implementation of Apple Peelings of Polyhedrons by a
Computer Program

Takashi Yoshino
Department of Mechanical Engineering, Toyo University. Kujirai 2100,
Kawagoe, 350-8585, Japan

Abstract: We developed a computer program to obtain the diagrams of apple peelings
of polyhedrons. We obtained the diagrams of the Platonic polyhedrons successfully.
However, we failed the calculations for some other polyhedrons.

Keywords: apple peeling, polyhedrons
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Apple-Peal Fold-Outs of 4-D Regular Polytopes V. Regular 600-cell

Keimei KAINO
National Institute of Technology, Sendai College, Sendai 989-3128
Abstract: A curve of apple-peel is a symmetric S-shaped spiral. Apple-peel fold-outs of 5-, 8-, 16-, 24-, 120-cells are
obtained by using their axonometric projection diagrams. A half of an apple-peel fold-out of 600-cell is formed from
three spherical fold-outs of pentakis icosidodecahedron, rhombic triacontahedron and icosahedron. These apple-peel
fold-outs will give us a good way to obtain a shape of 4D apple-peel curve.

Keywords: Apple-peel fold-out, Axonometric projection, S-shaped double spiral, Regular 600-cell
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The nature of Hokkaido through the eyes of animal photographer

Hiroaki Nakajima
Animal photographer

Abstract: I will share the charming points of the nature in Hokkaido with you from
a different viewpoint. You can see many photos of wild animals that I took. I hope

you can enjoy them.

Keywords: Hokkaido, Nature, bat (flittermouse)
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On the maneuver of the navigation marker motion

Seita Fujimoto, Shu Matsuura
Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita Koganei, Tokyo 184-8501

Abstract: Using a head mount display with an eye—tracking function, we investigated
micro gaze movements during gazing at a moving marker. As a result, it was found
that a faster movement of the markers may increase awareness of the gazing point.

Keywords: Navigation marker, gaze motion, Hurst exponent.
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DNA Bar-coding and Genome QR coding—
Generalization/Simplification of Organism—-Identification
Koichi Nishigaki
Grad. Sch. Sci. & Eng. Saitama University (Professor Emeritus)
18-26 Nakaduma 3—-Chome Ageo—City, Saitama, 362-0072 Japan
koichi@fms. saitama-u. ac. jp

Abstract: Advent of the mass sequencing age has enabled us to identify organisms by
the genotype (genome), which has been performed only by the phenotype until recently.
At the same time, the essence of species—identification could be brought into analysis
for simplification and generalization and were tried to be substantialized by DNA
barcoding and Genome QR coding. These are discussed in this article.

Keywords: species—identification, genotype, DNA bar-coding, Genome QR coding, GP
method.
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Effect of difference in way of viewing movies

on brain activity in the occipital lobe

Akihiro Sugiura", Saki Hayakawa', Yu Umeda', Masami Niwa',

Kunihiko Tanaka', and Hiroki Takada®
1) Department of Healthcare Science, Gifu University of Medical Science,
795-1, Ichihiraga—-Nagamine, Seki, Gifu 501-3892, Japan
2) Graduate School of Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui,
Fukui 910-8507, Japan
v

Abstract: In this study, we verified an effect of difference in way of viewing movies
on brain activity by functional magnetic resonance scan. The result showed that brain
activity of peripheral vision was wider than that of central vision. Especially,
visual area 3(V3) and middle temporal area (MT) were activated in the peripheral
vision.

Keywords: Visually induced motion sickness (VIMS), Functional magnetic resonance

imaging (fMRI), Central vision, Peripheral vision, Occipital lobe
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Improvement of 3D jigsaw puzzles whose piece shapes consist of
regular tetrahedron and regular octahedron

Yoshinori Teshima'*, Keita Sato', Toui Tamura', Yuki Machiya', Yuji lkegami?, Kenji Yamazawa?
!Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
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Abstract: At the last symposium, we reported that we developed new 3D jigsaw puzzles with piece shapes based on a

regular tetrahedron and a regular octahedron. There were two types of puzzles. A puzzle whose overall shape is a regular

tetrahedron has only circular tenons, and a puzzle whose overall shape is a parallelepiped has both straight and circular

tenons. There have existed intrinsic challenges in each puzzle and we have successfully solved them.

Keywords: 3D jigsaw puzzle, regular tetrahedron, regular octahedron, parallelepiped, straight tenon, circular tenon
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Structure of Arapaima Gigas scale (Review)
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Naohisa Ogawa'

Abstract: Arapaima Gigas (Pirarucu) is a famous fresh water fish as a biggest one in
the world. The length is about 2m-5m, and the one alives from 100 million years ago
without evolution in Amazon river. The scale of pirarucu is made of hard mineral shell
with 0.5mm thick on its surface, and inside the shell, there are collagen fibrils forming
lamella, and the lamellas construct multi layers forming Bouligand structure with
1mm thick. This structure of pirarucu scale is tuff and strong enough for predation by
the piranhas, which act as natural dermal armour. We discuss why the scale has such

strength and toughness based on the paper: nature communication on 2013.
Keywords: Pirarucu, scale, fibril, lamella, Bouligand

1 Introduction
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2 The scale structure of Arapaima Gigas
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3 Observation by using X ray scattering
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Development of tabletop models of internal organs for anatomy learning
of the visually impaired
Moeka Shinoda?, Akihiro Koike!, Sayaka Teraguchi?, Yoshinori Teshimal®
! 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, Hiroshima 732-0009, Japan

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

Abstract: In this study, we developed two types of tabletop models of internal organs as tactile teaching materials that can be used
by the visually impaired when learning anatomy. The first one is a model in which parts of the internal organs that do not have
connectional relationships are placed in a concave area of a pedestal. The second one is a model in which parts of the internal organs
have a connectional relationship. Parts of the organs were connected using connecting pins, holes, and rubber tubes. A connected
respiratory, digestive, urinary system are also placed in the concave areas of the pedestal. Evaluation experiments conducted on the
two types of tactile teaching materials revealed that the second model was a better teaching material in terms of placement stability
and an understanding of the connectional relationship of internal organs.

Keywords : Additive Manufacturing, Anatomical 3D Model, Simplified Shape, Tactile 3D Model, Tactile Teaching Material
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The frequency response function of cylindrical specimens with partitions

Yuki Taguchi and Yoshinori Teshima*
Graduate School of Engineering, Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract: The purpose of this study is to investigate changes in the vibration characteristics of cylindrical specimens with

different numbers of partition plates. The number of partition plates was set to 0 to 4, and the shape of the specimen was 7

types in total. We made them by two materials (acrylic and aluminum). Hammering tests were performed on these 14 types

of specimens, and the obtained data were analyzed by experimental modal analysis. We focused on the peaks of the

frequency response functions and summarized how the eigenfrequencies and accelerances changed in each specimen. The

aluminum specimens had higher eigenfrequencies than the acrylic ones. As the number of partition plates increased, the

mass of the specimen increased and the eigenfrequency tended to decrease, but there were some exceptions. We considered

that they occurred when the partition plate was placed at the nodes of the bending mode.

Keywords: Vibration, Experimental Mode Analysis, Accelerance, Eigenfrequency, Eigenmode, bending mode
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Anisotropy on bending strength for Boerdijk-Coxeter helix and truss structures

Hiroki Nagasawa, Takeshi Akita, Yoshinori Teshima*
Graduate School of Engineering, Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
*yoshinori.teshima@it-chiba.ac.jp
Abstract: In this study, we created shape data of specimens for Boerdijk-Coxeter helix (BCH) and square truss structures. Using
them, bending simulation was performed by changing the direction of the load. As a result, we obtained tendencies that the anisotropy
of BCH decreased and the anisotropy of the square truss increased as the number of connections increased.

Keywords: Boerdijk-Coxeter helix, square truss, anisotropy, number of connections, bending simulation
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Visualization of objectively psychological stress

by analyzing Heart Rate Variability

Itsuki Matsumoto, Tomokazu Indoh, Suzuna Takekuma,

Ayane Ohmura, Takumi Sano, Hazuki Nakamura

Hokkaido University of Science, 15-4-1 Maeda 7-jo, Teine, Sapporo 006-8585

Abstract: Physical or mental imbalance can induce stress to maintain homeostasis.
Such psychological stress is influential in the autonomic nervous system. However,
there i1s no accepted standard for stress evaluation, and no biomarker to assess
objectively psychological stress. The purpose of this study is to investigate stress
biomarkers by analyzing Heart Rate Variability (HRV) in order to assess the
autonomic nervous activity. Parameters of frequency-domain analysis are high
frequency (HF) and low frequency (LF) components of HRV, LF/HF ratio. Parameters of
frequency-domain analysis are ratios of the difference between RR intervals (pNN). We
focused on pNN defined as the percentage in which the change in successive normal
sinus intervals. We try to visualize the objectively psychological stress by these
parameters.

Keywords: psychological stress, stress biomarker, pNN
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	1. はじめに
	近年、3DCG技術やVR(Virtual Reality)といった3D映像技術の発展により、立体映像を身近に体感できる時代になっている。家庭用テレビ、ゲーム機器、映画といった娯楽として普及され立体映像を見る機会が一般的になってきた。その一方で、手軽に立体映像を体感できるようになったことで、眼疲労や嘔吐感、酔いなどの映像酔いと呼ばれる症状が引き起こされるといった健康面への懸念がされている[1]。また、立体映像視認時の映像酔いの原因はいまだ解明されておらず、原因究明とその対策が求められている[2]。...
	2. 実験方法
	眼および平衡機能に問題のない、健康な21歳の男性6名、女性9名を対象として実験を行った。実験では、ロンベルグ姿勢を維持させ、被験者の眼前100 cmの位置に設置した42インチの液晶モニタで、視覚刺激を与えた。視覚刺激として多数の球体がランダムに位置し、球体すべてが0.25 Hzで上下左右方向に正弦波状に移動する映像を周辺視にて観察させた。実験風景をFig.1示す。また、重心動揺の外的刺激として本研究では前庭電気刺激(以下GVSとする)を採用した。GVSについては、被験者の両乳様突起部にディスポ―...
	3. 解析方法
	本実験において、映像視認時の各サンプリング時間における足圧中心のx - y 座標を記録し、同データはx 方向（右方向を正）、y 方向（前方向を正）とする時系列に変換した。また、タスクごとに、入力信号にGVS制御信号を、出力信号に重心動揺の各成分の時系列をとることで伝達関数解析を行った。
	詳細な結果と考察は講演にて報告する。
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