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Abstract: A series of experiment workshop for children many of who have developmental
disorder was held in the lecture room of Toyo University. Children who wish to be scientists in
future asked this science workshop be held. Experiments on buoyancy and stability of flying
objects were done. In the workshops, visual characteristics of experiments and manuals, and the
structure of stepwise experiments were particularly elaborated in order to make experiments clear.
Participants concentrated and enjoyed experiments, and no disorder was observed during the
workshops.

Keywords: experiment workshop for children, developmental disorder, visual elements.
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Mechanical Properties of 3-D Frame Structures Inspired by
Radioralia Mirifusus

N.Kishimoto, T.Yoshino, N.Ishida, K.Kimoto, T.Kurihara, A.Matsuoa,
S.Matsuura
JST/Kyoto Univ., Gokasho, Uji, Kyoto

Abstract: There is a very wide diversity of forms in marine plankton, which has the history

(2010)

of

evolution of five hundred million years. The diversity results from various factors including

adaptation to fluctuations in environments. We focus on mechanical factors in order to find

adaptive forms applicable to artificial structures like space structures. In this paper, we investigate

mechanical properties of 3-D frame structures inspired by forms of the large-sized Radiolaria,

Mirifusus, in the Mesozoic Era, which appearances had changed through the Era..

Keywords: Marine Plankton, Radiolaria, Space Structures
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An Origami—-model of a Penrose Pattern

Shozo, ISHIHARA
School of Health and Social Services, SAITAMA Prefectural University,
820 Sannomiya, Koshigaya, Saitama 343-8540, Japan
Abstract: Representing a Penrose pattern, which exhibits a two-dimensional quasi-periodic
structure with long-range pentagonal symmetry, a three-dimensional Origami-model has been
made of four kinds of clusters of face-sharing octahedral skeletons. It is concluded that the
Origami-model of a Penrose pattern corresponds to an infinitely spreading slab which would be
stacked in a potential quasicrystal structure, and it is suggested that one after another pentagonal
structures might be telescopically identified in the Origami-model of a Penrose pattern.

Keywords: Origami-model, octahedral skeleton, Penrose pattern
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About an idea of area, volume, and hyper-volume

Katsuhito ATAKE
Katsuhito Atake Institute co., Itd. Omotedai 15 Tenpaku-ku Nagoya 468-0068

Abstract: Many of area calculations are divided by two, and many of volume calculations
are divided by three. It is understood that the division number is the numbers of dimensions
when enhancing it to hyper-volume. This text proposes the idea of a hyper-volume
calculation in which it is led to divide by the number of these dimensions in the figure study
though it can be easily understood by the integration method.
Keywords: area volume hyper -volume hyper—-column trapezoid
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A Few Results on tessellation of the Space

ITkuro SATO, Hiroshi NAKAGAWA , Hiroaki KIMPARA, Jin AKIYAMA
Department of Pathology, Research Institute, Miyagi Cancer Center
Research Institute of Educational Development, Tokai University
Abstract: We introduce a few results on tessellations of the space.
a) global space filling with copies of cube, regular dodecahedron and
Johnson 91 .
b) local space filling with copies of rhombic dodecahedron and rhombic
triacontahedron.
c) complemental role of the golden -silver sections
Keywords: space filler, icosahedral symmetry, Johnson 91, golden-silver
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Convex pentagons that can form edge-to-edge tiling

SUGIMOTO, Teruhisa
The Interdisciplinary Institute of Science, Technology and Art, Suzukidaini-building 211,

2-5-28 Kitahara, Asaka-shi, Saitama, 351-0036, Japan

Abstract: It was shown by Bagina (2004) that in each edge-to-edge tiling of the plane by uniformly bounded
pentagons, there exists a tile with at least three nodes of valence three. We consider edge-to-edge tilings with
congruent convex pentagons by using the above relation.

Keywords: Convex pentagon, Tiling, Tile, Pentagonal tiling, Node.

1 MAARE A ILKRYHEE

MZ AT L 2w 2 A ViR Y OMFZES, —FEOGRIKEO A YA kR < RETE 5
HFARHEE (FAV) OffELZBR L Tt TE . AR L UARIIMNE L GO TTXTHER
BT, NI AEEOFEICEE CE, 7T EOMEAIIIFTHEEBAFE L2 &
FEHENTWA. FHEEHEMAARIE, BEE CICMBEEICER I TWS (X1E58) 23, Zh
THERE &0 ) REIE e K ME— D RFERIECTH D, Z OREIL, " AE X A VIR [ &M
TS, AFEOEE BT FRENM AR OTEEMEETH LS. FxlT—Do>—dEMAfEA LT CTE
REHEL WD, WEAEXALVIEY T AV (YEATR) Ol Eicho 2 A LV OTES 27 &
9 7¢non-edge-to-edge DG HIE, NAFEHF A VIRD THEUEEZFEM LT b DR E LR T I HTE
5. LMo TERAITIZDO X D 728505, edge-to-edgerh AT X A VIED NE OB CTHREAMN T
DX A NVIED &35 2, F T edge-to-edgerh AT X A VIRV IZIRE L T ZED T\ 5. 723,
BEEI O 14 O F M AT O 5 Hedge-to-edge ¥ A VIED & L TR A Db DOII8THEEH S (K1
Dtype 1 & type 200 % A VU > 7 Ol Inon-edge-to-edge THENIL TN DD, ZHHICET HIhHAIIZ
Kk 72 %56 1Tedge-to-edge # A /LR YD AIRETCTdH D) . BLF, il kD728 (Zedge-to-edge & A /LR Y %
WELR IR N R Y BIZ X A ViR b EX, ZANVEDNTHEDO X A VBIRIZET DR (XA VED
DOTAR) Znffinode & FESZ 21T 5.

2 RAMEA') Y DnodeDEE

Fexix, ZoORIEIZE VHIIZHT- > TnodeDMWEITIER L=, Z A /LiE D INDnodeD 5347 13 -
BRIRFEIZ 72> TV D T 5 L, AL A LIED Onode D%k D F-11310/3 ~3.333- - L EERTE 5.
L7723 T, HAFEDH A VIED IZIXHi$k3 Dnode %z & Te 5k OFEFE Onode N LHETH 5.
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Bagina’s Proposition (2004). In each edge-to-edge tiling of the plane by uniformly bounded pentagons,

there exists a tile with at least three nodes of valence three.
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type 1 type 2 type 3 type 4

A+B+C=360". A+B+D=360", A=C=D=120°", C=E=90",
a=d. a=b,d=c+e. a=e,c=d.
d
D C ‘ a
) b d, . b, b
E_4/? A B e ¢ N
a ¢ b ¢
7 d d ¢
type 5 type 6 type 7 - type 8
A=120", A+B+D=360", 2B+ C=360°, 24 +B=360°,
C=60°, A=2C, 2D+ A4=360°, 2D+ C=360°,
a=b,c=d. a=b=e,c=d. a=b=c=d. a=b=c=d.
aq, d
u -
b b = > 7 ’
z
type 9 type 10 type 11
2E+B=360°, A=90°,B+E=180", A=90°,C+E=180",
2D+ C=360", 2D +E=360°, 2B+ C=360°,
a=b=c=d. ) 2C+B=360°, d=e=2a+c.
e 4 a=b=c+e. <
q a
< c uE T
b b b
type 12 type 13 type 14

A=90°,C+E=180°, A=C=90 A=90°,B=145.34°,

2B+ C=360°, 2B=2E=360"-D C=69.32°,D=124.66°,

2a=d=c+e 2c=2d=e E=110.68°,
2a=2c=d=e.
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a .ﬂ
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000.0000,Mp=0000,8)(Y)(L)(0)DOD0ooO,O
00 p,g=1,...,60000, 2y =20+, 0000. 000D,
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00000.2y,....2¢0 000000000000 Ry, ..., R0
O, zo1,....20s 000000000000 ry,...,re00, Ry =
0,7 =00000,{0,...,48} = {Ri +r;li,j € {0,...,6}} 0O
0.0000,R=Ti,r;=;0000.000,

Mij = @a(ij) = Tpg = Tpo + Tog = Ro(p) + 1y(q) = 70(p) + ¢(q) =
70(2i + j) + (5 + j).

oo, 0oddoodoouooodoouoouooogd.

—32—



25 1 (2010)

ELARNELIEEDREERELAR
Bom E
BURERT R 227 A B, SRR B UK R8P A R 12-8

e-mail : origmiken@gmail. com

How many Star-polygrams made of regular polygon by prolongation?
Yoshiaki Yokota
Tokyo National University of Fine Arts and Music,
Faculty of Fine Arts, Department of design
Abstract: Star-n(poly)gram’ s Number (N) made of regular n(poly)gon by

prolongation is N=(n -3)/2 when n is odd, N=(n -4) /2 when n is even.
Keywords: regular polygon, Star -polygram, Star-regular-polygon
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Geometry of Beauty XI: Solid Geometry and Analytical Dynamics

Toru Ogawa
National Institute of Advanced Industrial Science and Technology (AIST),
The Interdisciplinary Institute of Science,Technology and Art (NPO-ISTA)
University of Tsukuba (Prof. Emer.)

Abstract:

The study of uniform curve proper to dimensionality started in the 3rd paper (2004) of the series.
Corresponding to 4D uniform curves are introduced in the gth paper (2008) and a 3D close surface
on that all the 3D curves thus translated from 4D are introduced in the 10™ paper (2009). There,
a statement was given that the 3D curves are geodesic lines of the surface without any proof.
The main aim of this presentation is related with this subject. The research is now in progress
but not finished yet. Then now only some key words and only some outlines can be given.

Sorry about that.

Keywords: analytical dynamics, Lagrangian mechanics, geodesic lines, uniform curves proper to

each of spatial dimension
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Mathematically defined curved surfaces as loci of circular movement
of circle: Development of their 3D models and tactile recognition by the
visually impaired

Y. Teshima *, T. Ogawa, Y. Ikegami, S. Oouchi,
T. Kaneko, M. Fujiyoshi, K. Yamazawa and Y. Watanabe
* yoshinori.teshima@aist.go.jp

Abstract: Several accurate models of mathematically defined curved surfaces were constructed for
use in tactile learning. Exact shape data were generated on a personal computer using mathematical
or computer-aided design software. Then tactile models were constructed by layered manufacturing,
which is well suited for curved surfaces. This method is flexible in that the equation parameters and
model scale can be changed easily. A recognition test performed on several models showed their

potential usefulness for tactile learning.

Keywords: tactile 3D model, mathematically defined curved surface, layered manufacturing
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Haptic interfaces connect human and outer world

Satoshi Saga
Tohoku University, 6-6-01, Aoba, Aramaki-aza, Aoba-ku, Sendai City, JAPAN

Abstract: This paper describes haptic technologies as an interface between human and shapes of
outer world with several examples. We argue that human-oriented, intuitive tactile input/output
device is the essential element for the interface between human and outer world. However, there
are lacks of tactile output in recent information devices. Then we discuss bidirectional
characteristic of tactile interface, and remark that accordance of input/output is important for
tactile interface.

Keywords: tactile interface, human-oriented sensing/display, bidirectional interface
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Fig. 6 (Left) SmartTool, (Right) Haptic Teaching Tool
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The Systematic Study on Kawaii Products —Kawaii Shapes, Colors, and Textures—

Michiko Ohkura
Shibaura Institute of Technology, 3-7-5, Toyosu, Koto-ku, 135-8548 Tokyo
Abstract: This document describes our systematic study on kawaii products. Kawaii is an Kansei
value of Japanese origin. We performed various experiments to clarify the conditions for kawaii
attributes of artificial products such as shapes and colors.
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Table 1 Results of the most kawaii colors and shapes

heg T ) . /"“} Color Men Women | Shape Men Women
T ) - ’ Pink 6 7 Club 5 5
“ y [ T ™ [ | { A
ot L) Lp BN N o, Orange 4 5 Cloud 4 5
Yellow-Green 4 3 Moon 3 3
Fig. 3 Candidates of kawaii shapes None ) o None ) |

— 46—



Table 2 Results of the most kawaii colors and shapes

3D Men Women 2D Men Women
B cube 1 2 B triangle 0 1
R ball 0 2 G triangle 0 1
G ball 2 0 B circle 3 0
B torus 1 1 R circle 0 1
G torus 2 1 B rectangle 0 1
G rectangle 2 0
B torus 0 2
Fig. 4 Examples of presented 3D objects R torus | 0
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Fig. 5 Selected colors  Fig.6 Example of results (blue) Fig. 7 Final result of most kawaii
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ELBEDEZT L D2MAD =R b H %4 (Plestidon japonicus)
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E-mail : kosaku@ dokkyomed. ac. jp

Ultrastructure of Skin in an Infant Lizard (Plestiodon japonicas) causing Blue Tail Color 11
Akinori Kosaku and Kiyoshi Miyamoto
Institute of Medical Science, Dokkyo Medical University, Tochigi, 321-0293 Japan
Abstract : Tail skin of lizard (Plestiodon japonicas) has blue structural color in the infant stage and the
color disappear then changes into brown in the mature stage. This is caused by the color of developed
xanthophore in iridophore cell supported by backlight from reflecting platelets in the lower cells.

Keywords : lizard, scale, layers, iridophore, structural color
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Vertex Dynamics Model on Spher ical Surface

Takashi Yoshino', Naoko Kishimoto?, Atsushi Matsuoka®, Toshiyuki Kurihara®,
Naoto Ishida®, Katsunori Kimoto *, and Shu Matsuura °.
1) Toyo Univ., 2) Kyoto Univ., 3) Niigata Univ., 4) IORGC/JAMSTEC, 5) Tokyo
Gakugei Univ.
Abstract: We extended 2D vertex dynamics model proposed by Nagai and Honda to
spherical surface using spherical geometry. In this abstract, we showed 1its

derivation.

Keywords: Vertex Dynamics, Spherical surface, skeleton form, radiolarian.
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Review of the skeletal formation of radiolarians by

observation of live cells and usage of a fluorescence
compound, PDMPO

Noritoshi Suzuki', Akihiro Tuji * & Kaoru Ogane *
"Tohoku Univ., *National Museum of Nature and Science.

Abstract: We reviewed skeletogenesis of radiolarians, having siliceous skeletons
with a simple geometry. Radiolarian skeleton shows very beautiful appearance, but
little has known yet how to grow and why such a beautiful skeleton is present because
we have never been observed the actual development of skeletons with some reasons.
We newly introduce to use a fluoresce compound, PDMPO, and the actual skeletogenesis
was recognized in live radiolarian cells.

Keywords: Radiolaria, PDMPO, skeletogenesis
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Three-dimensional reconstruction and pathological diagnosis of human
cancer invasion
Takaaki Aoba, Yoshihito Shimazu, Tomoo Kudo, Yuji Taya, Kaori Sato, Hisao
Yagishita
Department of Pathology, Nippon Dental University School of Life Dentistry at
Tokyo,
1-9-20 Fujimi, Chiyoda-ku, Tokyo 102-8159, Japan

Abstract We initiated histology-based 3D reconstruction of human cancer lesions
in order to collect information of diagnostic value regarding cancer invasion and
prognosis. The basic procedures for 3D reconstruction are: preparation of serial
histological sections in combination with immunolabeling of cell/tissue constituents
of interest, alignment and superposition of digitized images, computer-assisted color
segmentation of labeled targets, and finally viewing and morphometric analysis of
the reconstruct. The results support the wide potential usage and advantage of 3D
reconstruction to inspect visually and quantitatively the architecture of complex
cancer lesions.

Key words: Cancer, Invasion, Histopathology, 3D reconstruction
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Measurement of the moment of inertia of human arm
Osamu Hirayama
Tokyo University of Agriculture and Technology, Koganei, Tokyo 184-8588, Japan

Key Words: moment of inertia, human arm, swinging arm motion, period, rigid body pendulum
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The title and abstract of the lecture by Prof. Kalantari is as follows:
Solving for The Unknown: Foundation of Math and Art
Bahman Kalantari
Department of Computer Science, Rutgers University, New Jersey, USA

www.polynomiography.com

http://www.cs.rutgers.edu/~kalantar/

Solving for the unknown is intrinsic to human nature and the source of most profound
discoveries, hence development and growth in human culture. From the routine task of
figuring out percentages, to estimation of square and cube root of numbers, solving a
polynomial equation remains to be a fundamental problem in science, engineering, math, and
education. Metaphorically, solving a polynomial equation is a game of hide-and-seek with
tiny dots on a painting canvas. The dots hide behind a polynomial equation. Then the search for
their location begins by using a formula or an algorithm. Polynomiography is the algorithmic
visualization of the process of searching for the dots and painting the canvas along the way.
Polynomiography not only unravels the dots, but reveals the fantastic hidden beauty behind
solving a polynomial equation. It thus offers a modern view into the ancient problem of
root-finding and results in a powerful medium for art and design, education, creativity and.
discovery, play and fun. It liberates the appreciation of polynomials and drastically widens
their scope of application. Like any artistic medium, an individual working with
polynomiography software can learn to compose artistic images without the technical
knowledge of its wunderlying sophisticated algorithms. In its full development,
polynomiography is a multidisciplinary medium for all ages. In particular, it is a robust tool of

education, from elementary all the way to higher education.
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E-mail: takada@u-fukui.ac.jp

Effectiveness of New Technology to Compose Stereoscopic Movies

Hiroki TAKADA?, Masaru MIYAQO?, Masumi TAKADA?, Tetsuya YAMAMOTO**,
Akihiro SUGIURA*, Tomoyuki WATANABE?, Masako OMORI®, Satoshi HASEGAWA'

! Graduate School of Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui 910-8507 Japan
2 Aichi Medical University School of Medicine, Nagakute, Aichi, 480-1195 Japan
® Graduate School of Information Science, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601 Japan
* Gifu University of Medical Science, 795-1 Ichihiraga Nagamine, Seki, Gifu 501-3892 Japan
® Faculty of Psychological and Physical Science, Aichi Gakuin University, 12 Araike, lwasaki-cho, Nisshin, 470-0195
¢ Faculty of Home Economics, Kobe Women’s University, 2-1 Aoyama Higashisuma, Suma-ku, Kobe 654-8585

"Nagoya Bunri University School of Information Culture, 365, Maeda Inazawa Aichi 492-8520 Japan

Abstract: Visually induced motion sickness (VIMS) and asthenopia are caused by sensory conflict, the
disagreement between vergence and visual accommodation while observing stereoscopic images. VIMS can be
measured by psychological and physiological methods. We quantitatively measured vergence, visual
accommodation, head acceleration, and body sway before and during exposure to a conventional and new
stereoscopic movies on a head mount display. While lateral sway becomes dependent on the transverse
component of head movement while watching the conventional stereoscopic movie, we examine whether this

tendency is reduced by the new technology to compose stereoscopic movies (POWER3D).

Keywords: Visually induced motion sickness (VIMS), Stabilometry, Head acceleration, POWER3D
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Modern Painting and Modern Technology: An Iconological Study of
Transformations of Mentality in the Modern Technological Environment

Tomoki Akimaru
Japan Design Museum
9-1 Seishoji-cho, Okazaki Sakyo-ku, Kyoto 606-8343, Japan

Abstract: Why has the abstract painting flourished since the latter half of the 19th
century? I discuss this problem from the viewpoint of transformations of mentality by the
modern technology: the modern technological environment has variously changed human
mental status, which has made the changing of painting style from Renaissance realism to

abstractionism.

Keywords: art and technology, abstract painting, modernism, iconology
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Drawing of patterns and shapes by personal computer
Integrated report

Abstract: Shape in the fractal and chaos and family crest and Hokusai’ s patterns
have been drawn for ten—odd years with software MATLAB for the calculation of
engineering of the United States. Afterwards, software KeplerSystem of making by
oneself was developed for five years aiming at the training area, it had been used
in every country in the world such as Islamic patterns besides a mathematical,
geometrical curve, and it was made to make and to draw in more complex sentence
externals and shape. In addition, it aimed to draw in domestic patterns like cutting
patterns, “Kasuri” , ” Komon” , etc. Because the result assumed at first was
accomplished, it reports to here

Keywords: pattern, shape, drawing, software, language
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Composer system for the Formative score
Using Module Table

Shinji SASADA and Ken ISHIGAKI
Japan Electronics College. 1-25-4 Hyakunin—Cho, Shinjuku—Ku, Tokyo 169-8522
Arsnote Lab., Nishi-Ohi 3-12-3 Shinagawa—ku, Tokyo 140-0015, JAPAN

Abstract: It’ s Musical score like, the Formative score equivalent to an abstract
representation of the Formative Art. In order to establish the Formative Score we have
created a computer program that can output the Formative score written in popular
3D format. In this program, the Module table including the rhythmic data and
proportional data can compose the Formative Score. Separation of constructive process
and numerical data, can lead to an analytical understanding of the formation process.

And also it can clarify the difference of pattern recognition.

Keywords: Formative Score, Module table, composition, rhythm, proportion
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Consideration Concerning Form of Character of HIRAGANA

-Shape of Suitable for Horizontal Writing New Character-
Kenichiro KUTSUNA
Graduate School of Natural Sciences, Nagoya City University,

1 Yamanohata, Mizuho-cho, Mizuho-ku, Nagoya, Aichi 467-8501 Japan
Abstract: If it uses it by horizontally-written sentences, HIRAGANA that develops both for
vertically-written sentences becomes a problem because the form of the character is damaged. Then,
HIRAGANA suitable for horizontally-written sentences is considered.
Keywords: HIRAGANA, horizontally-written, form of character, stroke of handwriting
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Strange behaviors of prime numbers in the tent map
Y.Yamaguchi (Teikyo Heisei University)
K.Tanikawa (National Astronomical Observatory)

Abstract:Let 29 = p/q be an ireducible fraction, where p (> 2) is an even integer and ¢ (> 3)
is an odd integer. The orbit strarting from z( in the tent map is periodic. Let L(q) be its
period. The relation of ¢ and L(q) is studied. We report the strange behaviors of L(g) for the
case that ¢ is a prime number.

Keywords:Tent map, periodic orbit, Sophie Germain prime and Mersenne number.
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The solar cells conversion efficiency improves by about 1.2
times by devising the collection electric wire pattern.
Kei Obinata, Yasuhiko Takeda and Tomoyoshi Motohiro
TOYOTA CENTRAL R&D LABS., INC, 41-1, Aza-Yokomichi, Nagakute, Aichi,
480-1192, Japan

Abstract: We have revealed that conversion efficiency of practically large-sized
solar cell modules can be significantly improved by designing collecting electric
wire patterns on the modules. Conversion efficiency with conventional wire patterns
decreases with increasing size, which is practically a great issue, because of mainly
two reasons. One is an increase of electrical resistance arising from longer distances
to external electrodes for larger modules (resistance loss). The other is shadows
made by collecting electric wires of metals, which are formed to reduce the resistance
loss, resulting in a reduced active area (shadowing loss). We have carried out
computer simulations of electric flows in the modules, and found that newly designed
patterns significantly suppress the two losses, resulting in higher conversion
efficiency by about 1% than the values for conventional patterns.
Keywords: Solar cells, Energy conversion efficiency, Wiring pattern, Computer

simulation.
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Affine Weyl Groups and the Boundary Value Eigenvalue Problems of the Laplacian

Yoshinori Hoshikawa

Shigenobu Junior High School , Shizukawa 991, Touon city, Ehime pref.

Abstract: In this paper, we give the explicit formulas for the eigenvalues, and the eigenfunctions, of
the Dirichlet and also the Neumann eigenvalue problems of the Laplacian on the crystallographic
Euclidean domains. We show the Poisson summation formulas of the Dirichlet and Neumann heat
kernels.

Keywords: Affine Weyl Groups, Boundary Value Eigenvalue Problems, Eigenvalue, Eigenfunction, heat kernels
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Element Number of the Platonic and Fed orov s Solids

Jin AKIYAMA, Ikuro SATO , Hiroshi NAKAGAW A
Research Institute of Educational Development, Tokai University
Department of Pathology, Research Institute, Miyagi Cancer Center
Abstract: We introduce two fundamental results on regular polyhedra and
parallelohedra. Namely,
a) Each member of Platonic solids can be constructed using congruent
copies of four convex solids.
b) At least one member of each type of parallelohedron can be constructed
using congruent copies of an unique pentahedron.
Keywords: element number, Platonic solids, Fedorov’ s parallelohedra,

Pentadron
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A history of ‘Latus Rectum,’ a geometric measure in the conic sections

Takeshi SUGIMOTO
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: ’Latus Rectum’ plays an important role in treatises on the conic sections. ‘Latus
Rectum’ has been consistently a scaling measure in the conic sections but its name and definition
have been changing from era to era. This study is a gateway to the history of ‘Latus Rectum.’

Keywords: Synthetic Geometry, Analytic Geometry, Latus Rectum, Focal Parameter, Conics
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A sense of nonlinearity originated from form in
multiple—-folds —Tying a necktie in Semi—-Windsor Knot —
Tomoyoshi Motohi ro
TOYOTA Central R&D Labs., Inc., TOYOTA Technological Institute,

Nagakute, Aichi, 480 -1192, Japan

Abstract: Daily trouble in tying a necktie to get a good balance of the lengths
of two tails of the tie was analyzed with an interest in the form of the t ie. A
sense of non—-linearity often encountered in adjusting to get the good balance was
elucidated objectively by experiments and a geometrical modeling of multiple—folds

which essentially reproduces the tying process.
Keywords: Nonlinearity, Multiple —Folds, Necktie, Semi —-Windsor Knot
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Chaos and Spatiotemporal Chaos in Convective Systems
Yoshiki HIDAKA and Shoichi KAI
Faculty of Engineering, Kyushu Univ., Fukuoka 819-0395, JAPAN

Abstract: There is close relation between chaos and convective systems. For example, the Lorenz
model, which led to the discovery of chaos, modeled weather by convection. The criterion to verify
whether the observed time series is chaos has been already established. However, in order to observe
chaos in an experimental convective system, the spatial degree of freedom should be suppressed. For
the real convective systems where the spatial degree of freedom is not artificially suppressed,
spatiotemporal chaos is more important than chaos. The definition and criterion of spatiotemporal
chaos are discussed.

Keywords: chaos, spatiotemporal chaos, convection
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Reading Messages of Ancient People from Rock Arts
Ryuji Takakil, Shinji Mizuno?, Ritsuko Izuhara3, Makito Kashiwabara4

Abstract: Basic ideas for reading messages of ancient people from rock arts are proposed. First,
common opinions of archaeologists are introduced. Then, results of some research fields, which
are considered important for this project, are mentioned. They are the studies of line drawings on
Yayoi potteries and bronze bells (Dotaku) in Japan and the process of language acquirement by
infants. An example of interpretation of petroglyph is given.

Keywords: Petroglyph, Central Asia, Message reading, Ceremony,
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Analysis of the Motions of Men-uchi (Men Strike) in Kendo

Takayuki HIRATA & Yuuki KUROSE
Department of Human and Artificial Intelligent Systems,
University of Fukui, Bunkyo 3-9-1, Fukui 910-8507, Japan

Abstract: The motions of men-uchi (men strike) in Kendo were discussed. The men-uchi
motions of the experts and the inexperience persons were measured by the high speed video
camera. Can we distinguish the experts from the samples only from the trajectory of shinai
motion? The trajectories of shinai were discussed from the viewpoint of optimal motion in

human body motions.
Keywords: Kendo, Men-uchi, Optimal Motion, Trajectory of Shinai, Expert’s motion
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Development of enlarged models of vertebrae:
For anatomy understanding of the visually impaired

S. Teraguchi *, Y. Teshima, Y. Nakashima, and T. Nakano
*s-teraguchik977277@hiroshima-c.ed.jp

Abstract: Blind people can learn about real objects through tactile sensations. However, the objects
are sometimes rather small to observe by touch. Enlarged three-dimensional (3D) models for such
small objects are useful for tactile teaching. This exhibition presents the exact models of vertebrae.
Their 3D shape data are measured using X-ray CT, and their exact 3D models are constructed using
layered manufacturing. These enlarged models are useful for the visually impaired in learning

anatomy.

Keywords: tactile teaching, enlarged model, cervical vertebrae, lumbar vertebrae, X-ray CT, layered

manufacturing
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Models of mathematically defined curved surfaces for recognition of
3D objects through visual and tactile sensations

Y. Teshima *, T. Ogawa, Y. Ikegami, S. Oouchi,
T. Kaneko, M. Fujiyoshi, K. Yamazawa and Y. Watanabe
* yoshinori.teshima@aist.go.jp
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The automatic generator algorithm of mathematics problems of figure

field for repeated learning

Ryouhei Koyama
loyEduc, 1-12-19-210 Baraki, ichikawa-shi, Chiba, Japan
Abstract: When elementary school students learn basic mathematics, they need to learn
repeatedly. But if a student solves same questions repeatedly, he/she remembers their answers, so
the learning effect cannot be expected. To solving this problem, it needs to make different and
similar questions. And the computer programs can create such problems. This text explains
automatics generator algorithm of figure field for creating such problems.
Keywords: automatic generator, algorithm, mathematics, figure field, repeated learning, leaning

effect
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One Day Seminar “Math & Art” will be held on June
29 at Tokai University,
Yoyogi Campus, on the occasion that Prof. B.
Kalantari visit to Japan this June.
This seminar is mainly intended to provide a forum
for researches and artists.
A few lectures on the theme including one by Prof.
Kalantari will be delivered and various artworks
will also exhibited at the same venue.
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