ISSN 0915—6089

$£30%& F285 2015

BULLETIN OF THE SOCIETY FOR SCIENCE ON FORM

R

A: Loop B: Loop C: Whorl D: Arch E: Central F: Double
(Left flow) (Right flow) Pocket Loop
A NI PAY
FoOHEFR

http://katachi-jp.com/



BoORFEEE B 30% 525 (2015

H &

()
RELOT & BRSO BRI SV C

BT ER R TS cveverr e 104
[E3F]
Tl oA =, A b 3, @AREERR, RGZE - TR - AP PR AR [
L] LR, 2015)
VEBPTEEE oo 115
[T AT LTH]
FROEIORFEL VARV T L [AR=Y « RT3 =TT —VIZBHN DI

I T AN R e 117
FIETEORFEL AR T b TERIZE 6N 50 L)
%*% ................................................................................................ 190
[&
#79 BIEORFEL AR YT A TEYICR G S8 L]
B R R < 194
N 201
SR D = A A =L et 207
ﬁé@%*?%%@ﬁ*%%g% ....................................................................... 210
B0 e A I D s T E 3 HE PP 211

TE DRI A ZEZEPN o ovrevree et 213






D8 T OBIEREE H30% H275

AR DI & FRAR AT O BEFRIZ DWW T

Y PR EERKY, T192-0364 HAUHEL\ E- KR 4-7-2
E-mail: t okazaki@yamazaki.ac.jp
Relationship between fingerprint pattern and vein distribution
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Abstract: We considered the relationship between the fingerprint pattern and the
vein distribution. Firstly, we classified the fingerprint patterns of 35 adult
volunteers to 6 types: loop, whorl, arch, central pocket, double loops type and
others. The loop type was observed most frequently, and the whorl type was the
next. Secondary, the vein distribution of these fingers was observed using the
monitoring device, which was composed of IR CCD camera and an 850-nm
near-infrared LED lighting system. For the loop type samples, relatively bold
veins were observed on one side of a fingertip. For the whorl type samples, veins
were observed around the center of a fingertip. For the arch type samples, narrow
veins or capillaries were observed around the center of a fingertip. For the central
pocket type samples, several veins were gathered in the center of a fingertip. For
the double loop type samples, veins branched in the center of a fingertip. Small
difference of vein distributions was observed in the different fingerprint cases
between right and left hands. From these results, we concluded that the fingertip

tissue fluid flow by the vein distribution influenced the fingerprint pattern.

Key words: fingerprint, vein distribution, tissue fluid flow
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. £
i LED illuminator

Figure 1. Vein distribution analytical system using IR-CCD camera and 850 nm LED

illumination. A fingertip was placed on the LED illuminator.
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Figure 2. A: Schematic illustration of the effect of tissue fluid flow to the finger surface.

Finger surface

Blood flow

Arrows indicate the tissue fluid flow. B: Comparison experiment between the shadow line on
the replica finger and the fingerprint ridge. The straight wire bar was placed perpendicular to
the vein direction near the replica finger, and the light was irradiated to form a shadow line of

the bar on the replica surface.
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3.1. BMOEDIE
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IRIEWTRRD DR o7z, Table 1 ICHER AT, IO OLEAR—EFNIL, BRSO MmIRE
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Table 1. The frequency distribution of dissidence of fingerprint types between right and left
hands (I-V: the first finger-the fifth finger).

Finger I I I v Vv
Frequency 7 8 10 9 7
(ratio, %) (200%)  (22.9%)  (28.6%  (25.7%)  (20.0%)
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Al (— S8 ORI K WERIRDSZED B3, fFEREITF R TIEE LN KE LT
7= (Fig. 3F),
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No, T7bb, BRRECCITEAEAL & L CER AN EA N Thh—FICm->TREY, K
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Central
Pocket

Figure 3. Representative examples of relationship between the fingerprint ridge pattern and
vein distribution. The far left fingerprint sketch was drawn referring the next fingerprint
photo. Right handed three photos were captured from the right, front and left, respectively. A
chain line is the proximal-distal axis. White arrows indicate the bold vein vessel or the

gathering capillary vessel.
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A: Loop B: Loop C: Whorl D: Arch E: Central F: Double

(Left flow) (Right flow) Pocket Loop

Figure 4. Schematic diagram indicating the relationship between the fingerprint ridge
pattern (lower) and the vein distribution (upper). Bold line: peripheral blood vessel; Arrow:

tissue fluid flow; Curve: ridge pattern expected to be formed by the tissue fluid flow.

WA, BEFEREI O DR D ELT L FARDATONT, & BIZFEMIZHHT L7z, Figure 5
E. FAEN VITFRIROAG . 2 13F CHE OO N Z — 2 3132 O THATZEH S &3k
RLUEEBTHL, 31211 2BEIC L TRHIROETEZ/H AT, S 61T, BERRO SIS Z K
FITiE Z AT, TR, EihOPRITIIEIRICH D> ToHlk L THEREEE L (A-C), &
it DSMATITEARIC A 23> TEW L THEROLERED L (D), RO AEFTISH L THEROETT
INFRIEIZ 72 % & 912, FRIREEE TIEROBRETNEI L TV D Z ERbinoT,

3.3. EH DA —EHI OFARDAN L
A RIFRA U7z 85 4 DA DFE 1T5 ORI D 5 B 41 MM A A —B & HIE & 7= (Table 1),
Z D 5 B HBUEE DLW ERIRESRIREL, BRREreF IaE Brkiie Z B\ oSl o,
FEAC & BRAROAT DAL Z el U7z, % OfE R % Fig. 6 1T, MOEMICIT, A OFRE & E IR

Figure 5. Relationship between the vein distribution and fingerprint ridge pattern. 1: vein
distribution; 2: fingerprint ridge pattern; 3: Enlarged view in a square of photo-2. The pattern
of vein distribution was drawn in this photo referring the photo-1. White arrows indicate the
junctions of fingerprint ridge pattern.
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Left 2nd
Central Pocket
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Right 2nd
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Double Loop

Right 1st
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Figure 6. Comparison of the left hand between right hand finger vein distribution and
fingerprint ridge pattern in representative cases of dissidence of fingerprints between left and
right hands. The composition of images is same as Fig. 3. The vein vessel sketch was also
added to the far left fingerprint sketch referring the right handed vein distribution photos. A:
Whorl < Loop (the second finger); B: Central pocket loop <> Loop (the forth finger); C: Central
pocket <> Central pocket loop (the second finger); D: Double Loop <> Loop (the first finger)
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3.2 ® Fig. 3 U Fig. 5 T, {EDOFEMAY, #RFME CCD I A T TRILZ SN 5 HRETTICH LT
WEN M T DN H D Z ENMER Iz, UL, BRI REOMm L2 ET L, FRiT
RO TWNERIZ Z RTINS AT T 5, T D712, FEFRE ORI & 5N OFIRIZ I - 72 MRk T
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Direction
of Rod Side View Front View

Direction
Front View Side View of Rod

Figure 7. Comparison between the shadow line on the replica finger surface and the shape of
fingerprint ridge. Double-headed arrows with each alphabet from a to h in the far left or far
right photo indicate the direction of straight wire rod used to take front and side view photos,

a-h. The far left and far right photos were captured by IR CCD camera.
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“Beautiful Geometry” by E. Maor and E. Jost

Keimei, KAINO

“Beautiful Geometry” has about 50 chapters, each of which consists of an essay of mathematical history

and a color plate on a single topic. We will group together three subjects: Euclid’s Elements, plane

curves with calculus and new kinds of geometry. Infinity is the central theme of the book.

KEYWORDS : Elements, Infinity, Fractals, Plane curves, Prime numbers, Projective Geometry
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Numerical Analysis of Body Sway after Alcoholic Intake
Yuuki Mori!, Fumiya Kinoshita?, Takayuki Hirata!, Hiroki Takada'
Department of Human and Artificial Intelligent Systems,
Graduate School of Engineering, University of Fukui'
Department of information Engineering, Graduate School of
Information Science, Nagoya University?

Abstract: Centrostaltic cerebrum is suppressed with an increase of alcoholic intake. Symptoms such as a
staggering gait and autonomic imbalance are observed as well as motor dysfunction. We herein focus on the
effect of alcoholic intake upon our equilibrium function. In this study, stabilometry was performed before/after
the alcoholic intake and compared the results in two experimental conditions of alcoholic ingestion amount. The
amount of body sway significantly increased 15 min after the alcoholic intake as blood alcohol concentration of
subjects ¢, was set to be 0.5mg/ml, and the equilibrium function was regarded to recover 35 min after the

VURY I LFE

ingestion. In case of ¢_ = 1.0 mg/ml, the amount of body sway significantly increased 35 min after ingestion,

and the recovery process was not seen in this experimental period. Thus, we could observed significant
difference in the period affected by the alcoholic intake. We also discuss the numerical analysis of stochastic
differential equations (SDEs) describing the body sway before/after the ingestion, where temporally averaged
potential functions of the SDEs are constructed from the experimental distributions.

Keywords: Body Sway, Stabilogram, Alcoholic Intake, Stochastic Differential Equation (SDE),

Numerical Analysis
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A Study of Numerical Analysis and Mathematical Modeling of Electrogastrograms

after Postural Change

Fumiya Kinoshita!, Yuuki Mori?, Yasu yuki Matsuura®, Masaru Miyao', Hiroki Takada?

Department of information Engineering, Graduate School of

Information Science, Nagoya University!

Department of Human and Artificial Intelligent Systems,

Graduate School of Engineering, University of Fukui?

Abstract: The electrical activity of the gastrointestine is measured using an electrogastrograph
and presented as an electrogastrogram (EGG). Electrogastrography is a noninvasive procedure to
evaluate gastrointestinal motility and autonomic nervous system activity. However, EGG do not
have been applied to clinical fields as electrocardiogram and electromyogram because EGGs are
often contaminated by electro activity in the myocardia and muscles of diaphragm with

respiration;

furthermore, we do not understand the relationship between EGG and the

gastrointestinal motility. Analytical methods of the EGG do not have been established yet. In this
paper, the author investigated effects of postural change from seated posture to a supine on the
EGG. In the next step, the author compared an EGG measured in the abovementioned experiment
with numerical solutions to the mathematical model describing the EGG.

Keywords: Electrogastrogram, Postural change, Mathematical model
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Consideration about How to Use the Hand
When Being Writing Letter
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Abstract: It was considered about the twist of a hand and the revolution when writing the character. Right
technology is necessary to write the character beautifully and fast. Twist of a hand and a revolution are one
in it. A probability of educational method is a problem to make this research work something significant.

Keywords: SHOSHASHODO education, Calligraphy, twist of a hand and the revolution
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Diocles’ On Burning Mirrors
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Abstract: As a case study of applying the conic sections to science and technology. Diocles’ On Burning
Mirrors is analysed. This is the principle of the parabola antenna. He proposes three kinds of mirrors, and
the orthodox parabola-antenna mirror is found to be most heated by our experiment. The remarkable point
is that he describes the construction of a parabola using the focus — directrix relation. This might suggest
that ancient Greeks know the existence of the inscribed spheres to the cone and conic section.

Keywords: The conic sections, the focus — directrix relation, Dandelin sphere
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Dynamical principles of motor skill learning
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Abstract: We discuss the principles governing spatiotemporal organization of
movements in novices and experts while performing various motor tasks such as reaching,
running, drumming, and street dancing, by introducing experimental and theoretical
studies that use dynamical models or nonlinear time—series analyses.
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ROEREMAE LILELRAHEAZHHIED Z LIC LV EBORZEH Y — o N e
HAREME S RSN TS (Kudo et al., 2006; Miyata & Kudo, 2014),
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The Postures and Movements of Balinese Dance

Minako NAKAMURA
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Abstract: This study analyzed the Balinese female dance motion from the viewpoint
of the interdisciplinary researcher of Information Science and Dance Ethnology.

Keywords: Indonesia, Balinese dance, Motion capture,
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Degree distribution of ball-passing networks in football games

'Takuma Narizuka, *Ken Yamamoto, 'Yoshihiro Yamazaki
"Department of Physics, Waseda University, Tokyo 169-8555, Japan
“Department of Physics, Chuo University, Tokyo 112-8551, Japan

Abstract: We focus on degree distributions of the position—dependent ball-passing
networks in football games. It is found that the degree distributions obtained from
actual data can be fitted by a single function. In order to clarify how the single
function is identified, we propose a simple stochastic model based on Markov chain.
We derive an explicit expression for the degree distribution and find that the derived

distribution reproduces that for actual data reasonably well.

Keywords: Football, Complex network, Degree distribution, Markov chain
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Physical Analysis of a Rolling Baton on a Convex Surface

Yuki Yamada Akihiro Matsuura
Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan.

Abstract: We make physical analysis of a baton rolling on a convex curve and surface, which
derives from newly-developed instruments for manipulation. The Euler’s momentum equations for
both the two- and three-dimensional cases are solved. We also implemented physical simulator in
the two-dimensional case for visualizing the rolling motion of a baton.

Keywords: convex surface, rolling, baton, physical analysis, momentum equation
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The computer lithography with the composition module and arrangement
expression about Complex Symmetryarrangement expression.

Ayako Tsuboya
JOSHIBI University of Art&Design 1900 Asamizodai Minimi-ku Sagamihara-si ,KANAGAWA

The design works use “arsnote” that offers the composition module with the rhythm and the balance
using an array expression. (*1)

Algorithmic Art is defined as a pursuit of both objective description and the accumulation of conven-
tional artistic process.Arsnote has paved the way for us to infinitely enjoy the process of design and
representation just as musical notes do. While drawing with arsnote we seek for the reasons why we
feel beauty in a variety of forms found in nature, just as artists do in their sketches.

This is also the artwork to perceive the appearance of the fruit tree that grows in abundance.

arsnote, process of design, composition module, the rhythm and the balance, computer lithography,

*1 . The composition module and arrangement expression about Complex Symmetry/#E& IR FRIEIC
B9 2B EY 2 —/LEBLFIRE (Ken Ishigaki/AE # FORIFE 5£20% $£3%5 2005 2006F38Fi5H)

SEIOBRMERIE. VALEENRZERUTNTYRAEE S BT 2—/L (arsnote) (*) ZRAWTH
AV T—=VTHBo FILTUXLT—MNIBEMEEEMER 7O LROEBELTERSIN TS, dAVEa
—5ZFAUTHEIBETREINIRABD L, B1E %, BIRUTEBTRIENTEDRLSICHoTc, E5IT, bleL
feBld BZEZBAURDBRICBITDEENZESTHDLDIC, arsnoteZ VS Z & T ERICEF OO
APRFAEELHDLSICHT,

HARRICHASNDEABNEZ, BEELWERLDZDIEZ5H, BIRNBEELTHENI DD LS, BRD/INS
VAICBWEEE THBURBRH SR> TWS, FRRlEAWEY 12— TH %,
INSHSRBEBLIVELI—F—IVIIT713. REIRBOKFZMNREIZ - T—UTHH 2,

EERREICE Y 2ERET 2 —LERNERRED #OPARYETE D, BESHABNEO A=Y - 7=
(Ken Ishigaki 2005) EIER  N\TYR0HZEY (£ ER0BEGE=ELS1t 4 BEZHRE)
1 1 2 2 . . . .
1 1 2 2 . . o | e
1100 0101 1001 1010 H1216
0011, 0101 0110, 0101_0703 m ! Lz 2 ° bl I I °
1100 1010 " 1001 01017 o443 1 1 2 | 2 . . oo
0011 1010 0110 1010 52158
x2! x2* x2! *q 108
3 3 4 4 . . ol e
3 3 ala . . o«
3 3 4 4 . . o | e
3 3 4 4 . . o | e
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Interactive Visualization System for Complex function
Hisatoshi Yamaoka
302, 3-3-11, Kamiasao, Asao-ku, Kawasaki

Abstract: We developed an interactive web based system that can create spatial-temporal pattern
which is generated by complex function equation. It enables users to create, post and share there
own work via the web browser.

Keywords: Complex function, Visualization, Art, HTMLS5, WebGL
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Study on the operation skill level in the virtual reality space

Keywords: Virtual Reality, Head Mounted Display, Leap Motion
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A Simplified DARUMA Toy and a Dragonfly—balancing Toy as Educational
Materials of Dynamics

Mitsunori KUBOY, Hisao ISHIT?, Takatoshi TAUCHI"

1) Graduate School of Engineering, Chiba Univ., 2) Center for Frontier Science, Chiba Univ.

Abstract: Two educational materials of dynamics were proposed, which were a simplified
DARUMA and a Dragonfly—balancing toy. The basic movements imitated the behavior of some
traditional Japanese toys, and it suggested that the movements of the toys could let us

sense the center of gravity and the concept of the moment of inertia.

Keywords: Educational Material of Dynamics, Gravity Center, Inertia Moment
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Fractal rectangles formed with the easy Origami steps

Riichirou Negishi, Kumiko Sekiguchi
Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama, Japan, 369-0295
Abstract: Similar rectangles are continuously made with suitable partition rule using a golden rectangle.
Self-similar figures can be made from all the rectangles, but the number of similar rectangles formed through
folding paper is not many. This paper reports analysis of the results obtained about folding similar rectangles

within 3 steps.
Keywords: Fractal rectangle, Origami, Self-similar, Golden rectangle
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Implementation of the Rubik’ s Hypercube

Takashi Yoshino
Toyo University, Kujirai 2100, Kawagoe 350-8585
Abstract: We considered an extension of the Rubik’s cube to four—dimensional space. We
constructed the basic concepts of the puzzle and implemented its computer program using three

dimensional computer graphics.

Keywords: hypercube, Rubik’s cube, four—dimensional geometry
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Reason for 1/f Spectrum of Instantaneous Frequency of Music Tune

Department of Physics,

Fukuoka University of Education,

Munakata, Fukuoka, 811-4192, Japan

Hisashi Mitani, Makoto Hirahara, Hikaru Toyota and Yuta Araki

Abstract: We propose a reason for 1/f type
spectrum of instantaneous frequency (in other
word, Zero level cross density (ZCD) of sound
pressure function, by exact definition,) of several
music tunes. We understand it by two steps: (i)
Obtaining Fourier spectra of successive tenuto
tones which is faithful to music score of mono
tones (melody only), most of tunes show 1/f type
spectrum.
make almost pure tone, sounds by same tunes (of
(1)) show 1/f spectra. Unison by two or three
instruments, and a melody with
accompaniment, also show 1/f spectrum. In
addition, a reason of 1/f spectrum of music,
faithful to musical score (shown in (1)), originates
from a feature of sequence of music notes with
same height.

(il)) As long as instruments which

same

Keywords: 1/f spectrum, music score, zero level

cross density, instantaneous frequency
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Qualitative Evaluation and Phonological Expression of Shaded Texture Images
Yasunari SASAKI', Toshihiro BANDO*

"Kanazawa Seiryo University, 10-1 Ushi, Gosho-machi, Kanazawa-shi, Ishikawa Prefecture

*Doshisha University, 1-3 Tatara Miyakodani, Kyotanabe-shi, Kyoto-fu

Abstract: We investigated how we perceive tactile texture image with shades through the visual modality.
The shaded texture images were made from fine 3D texture model by computer graphics technique based
on asperity information and lighting condition. In the experiments, we asked participants to freely express
the impression of the texture by means of onomatopoeia. We described the statistical distribution of the
consonants of onomatopoeia represented the tactile information of the surface.

Keywords: tactile texture, sound symbolism, onomatopoeia, shading direction, visual acuity
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Converting music into the “plein été” design of the Jiyu Gakuen
Institute for Art and Craft Studies using Zipf’s Law

Yuka TAKAHASHI, Kotaro KAWAHARA, and Toshiki ENDO
Jiyu Gakuen College, Gakuen-cho 1-8-15, Higashikurume-shi, Tokyo 203-8521, Japan

Abstract

The “plein été”, a design based on Johannes Itten’s work on color theory, is a representative
work of the Jiyu Gakuen Institute for Art and Craft Studies. We attempt to convert music into
the “plein été” using Zipf’s Law, an empirical law in statistics and bibliometrics.

Keywords Jiyu Gakuen Institute for Art and Craft Studies, music, color, design, Zipf’s law
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Space and Form
Kazuya IWAKI

Department of Architectural, Civil and Environmental Engineering
School of Science and Engineering, Tokyo Denki University

Ishizaka, Hatoyama-cho, Hiki-gun, Saitama, Japan

Abstract : The architectural design laboratory (Iwaki Laboratory) of Tokyo Denki University has been
taking part in several open-air art exhibitions since 2005 to design and construct spatial works as
experimental attempts to study relations between space and form. In this lecture, concepts, design

processes and details of those spatial works are introduced.
Keywords : space, form, architectural design, spatial work
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Self-organization of hierachy

Takashi Odagaki
Tokyo Denki University, Hatoyamacho, Saitama

Abstract: I first investigate conditions for emergence of plutonomy in a model society where
individuals participate in a competition with equal right and the winner deprives wealth from the
loser. I show that the plutonomy can be self-organized in a fair society. I also discuss the self-
organization of gap-hierarchy in a model society which consists of the bellicose individuals and

pacific individuals.

Keywords: Hierarchy, Self-organization, Plutonomy, Gap society
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Form in Playing a Theater Game

Toshihiko ANDO
National Institute of Technology, Sendai College
4-16-1, Ayashi-Chuo, Aoba—-ku, Sendai 989-3128, JAPAN

Abstract: A theater game is one of exercises for actors, in which actors develop
the ability to concentrate, cooperation among them, improvisation and creativity by
management both incompatible tasks each other. Relation between the form appeared
in playing a theater game and an actor’s body image is discussed in this paper.
Keywords: theater game, pantomime, body image
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The shape of the movement abstracted in a minimum and the
technical background

Masasuke Yasumoto
Kanagawa Institute of Technology., 1030 Shimo Ogino Atsugi Kanagawa
Abstract: The shape of the movement in the works and a technical background how those
were achieved were explained.

Keywords: rotoscope, minimalism, biological motion
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Physical Motion In The Ballroom Dance

Teruaki Kuya*, Yoko Katsumatak*
*Kuya Dance Collge, 3-10-10, Jinbocho, Chiyodaku, Tokyo, Japan.
**Tokyo Denki University, Ishizaka, Hatoyama, Hikigun, Saitama, Japan.

Abstract: This paper discusses a principle of the physical motion in the ballroom
dance. Unlike ballet, the ballroom dance is performed by couple. It is necessary
to perform in a pair for the ballroom dance, which the partners take relatively each
other in physical motion of the partner. They make form while using the existence
of the partner each. A couple should dance in line with a theory of the physical
motion which we can recognize the ballroom dance as a performance,

Keywords: Ballroom dance, in a pair, physical motion.

1. %

A= —LF AFHARTIERITHER S A LRI, BEPHATE S, R—1
N—DBHE AT, ATy T EZRZUE, RATHFELTH, KBRIZELD D Z &b,
RIZAT > T OMFZEMTHOILTND L, LN LAR— NI —LF L AN DDINT f—v
AL LTIZTESA, BFOELIZRATIEDICHL, FRIGBELRAMNEZHT 20V
Wb, EEEERICE L RO ENLE L2 D, R—L— LK AT, N B3R
20 ZAMENENETFO TEHR ' ZRHA LR, BEED, ZMEBEI L TT<,
FNDZARFHTIEIR— NI — L Z L RZBIT D HREERNCE LT, EEEGGOBANDE
KT %,

2. NFGURALEERY

RN N—AF 2T 10 EHHY ., ZODT ¥ L IVICKRBIEND, TOMAX, Z AN
I PEHATHI VLY RX AR EOR X X — K5 B . BLXOZABNMEATD
HENTZ D LRIV ART ¥ Ty F xR EODTT T AV 5 HTHD, R—
SV —LE o RTB L ZNTHY . EME2BET 5700, MASPEEER N T o ADIE
NHEETHD, ZZTIERIUE—RETTUT AV 2FHFE LT, A, AT
ADHA | [BHR7E EOFEIZOWTERDY B 5,
2.1. RFUHE—F

AR HE— RTIE, BEE LR EPOAEY, EWOABETE A -0, ATTNE
e, FRIMICHSBEBE TYE SO ENKEHETH DD, ETH2AI> &Ik, A
FTURABRWETLZENTESL, [ZDONRT AN, B ADHIZRINTZEDTE RV
HHEEREATH D] LIRITBRRTWD 2, 2k BHITLMICY) — Rz 52 &N
TELET TR, —ATIIARAERERR AL /REICT 5, AMTHTFEBEN 2> T
L1, AR & RO FIXE -7 < Bx s, AREEEITHIHEG. KERsESN
WS LT, ZADRITERWICERI SN S, WITERERZIT O HEIE. KEiao T, HE
DIHTAT v T oMb, b LEEZ TR TLEY &, T ATERTIBITAET S,

- 164 -



2.2. FGTVUTAYV BV
FTTAY AT, AF X —RETEN, FICHFELHTcE WD Z &3, HFE
W6 LA Ry a v EELD, mik:/&7kféﬁAi aVH 7 RELTWAHE
FICXZ2E9. £RIEBI2EVE Y, a7 ERR2WEE, FEOEMB, Komx,
T—h, BIEOXA I TRETENY ERBT D, 7707 AV BB T, JRHI
W PRI R R IR & el T, BYED U — R&25Z0 T, 91 Tethide £ idhA ~Fhds
95,

3. R—N—ALF L RTBITHHEED

A TIEAR— I — A U A ZEB T 5 FRER) 2 sk~ 7z, BBl L7z L5 icAh—
=AW AZNTHY . ZATEARBLL, ZATEMEBEITS, &0 2EM%E
:A?%@#étmmm\%%%%@#éﬁm\ﬁ%@ﬁ%@¢f@%%ﬂ$%&&éo
B RNER COEENIRBIANC R 212 WA, EEIEGGICAI L CEi< Z Lok v, FiAEH
ELTHERHEELTYH, %Lv%%%@ﬁﬁ EHITE, FUAFERICEDETHS Z
LD, Mz TEIERITRITUE R bR, REGEROIE S Fr —AR—XIZBNTH,
FEHMNCANE, FFIEL TS LT Z DN, HIRNE CIXROITENCfF 2. T, B &
FTW5, B7Fy—R—RZBWTEZOHIZEEY, _ANTELZERET S, BEx L
RNDT, KV KRAZREEZRBTDHZENTE D, AR LERRT~KE XD K-S
TWABEIIZRZ AN, FEIIIETE 2 HoTRT U252 1L TEY .. HIRITRISB
KX EFHIZEIN TV D,

TADNEERFELTHY . L0 b CATZEMEBENT -0, EEFANIE S 72 A
T T ENRTURALERNY (X, R— b — L F A ZBT D FREFORAIZET D> T
Do

{

AR — R T FTUT AN N
L - 25T

LB SR

L AEEEAE. HhERE, &I, NE L R A RIZBT D I AV ABERE A WICAT v TEBED
HEETFHE. No. 12-13, 1A1-FO7(1)-(4), Proceeding of the 2012 JSME Conference on Robotics and
Mechatronics, Hamamatsu, Japan,May27-29, 2012, P.1.

2. WBME— VY UT AL ADORY: - FIKER DS R A AL I ARSCEEAL, 1977 5, PLLLLL

- 165 -



Y VIRID LAFE T OBIEREE H30% H275

ZERZEHO R TIBEIROFEFRE
HINRE. FUREE
THELERY WY A = ZFF
T275-0016 TEEREEEFiEHE 2-17-1

Development of new shape of space-filling

Daiki MIYAKAWA and Yoshinori TESHIMA *
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract: Touching and operating the symmetry elements of the proper polyhedron enables people to understand
symmetry. In this study, authors developed new space-filling polyhedron. Our nontrivial polyhedron can fill
three-dimensional space completely. The external shapes of the polyhedron were designed as two types of turtle.

Keywords: space-filling polyhedron, tiling, tessellation, M. C. Escher’s regular divisions, crystallographic art
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Development of a new 3-D combination puzzle
Keisuke MIYAMOTO
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
k09061184892 @gmail.com

Abstract: A new 3-D combination puzzle which is based on a semi-regular polyhedron (rhombicosidodecahedron) is
presented. The puzzle has six five-fold rotational axes. The regular decagon which is composed of five triangles and

five squares revolves around the five-fold rotational axis.

Keywords: 3-D combination puzzle, rhombicosidodecahedron
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Speed Measurement of the Writing Letters

Izumi Nomura
College of Engineering, Chubu University
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Shiori Nomura
Graduate School of Engineering and Faculty of Engineering, Kyoto University
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Abstract: In which situation do Students get the difficulties in their classroom during the lectures? How
much information can students accept at once? In order to know the better solution between the students
and staffs, we measured the speed that students write letters at the university.

Keyword: Education, Writing speed, Student, Letters
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Shape based on rule of group behavior

Sawako MOHRI, Yoshihiro KUBOTA, Osamu MOCHIZUKI

Toyo University, Kujirai 2100, Kawagoe—shi, Saitama 350-8585
Abstract: The objective of this study is to understand the formation of school
movement with the organism. Two factors relate the formation of school. One is
the character of living things. The other is the stimulation from the environment
We numerically investigated the shape of schooling by influence of the character
of living things and the stimulation from the environment.

Keywords: school movement, characteristics, environmental factor, shape of group
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Abstract: Shishiodoshi is a device designed for
making noise and comprised of a bamboo pipe
and running water, called a water spout. It con-
sists of a water-filled bamboo tube which clacks
against a stone when emptied, and the clack
scars beasts and birds from gardens. For a fluc-
tuating flow rate, intervals between the clacks
distribute. The flow rate and the distribution
function of the clack interval can be respectively
identified as a velocity of a random walker and
a first passage time distribution. The rate func-
tion of the flow rate is derived not according
to its definition but by use of the distribution
function of a first passage time. This idea is
illustrated by coin-tossing large-deviation statis-

tics.

Keywords: Shishiodoshi, Large Deviation, Rate
Function, First Passage Time
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Areal Random Packing — Extension from 2D model —
Masaharu Tanemura

Prof.Emer. The Institute of Statistical Mathematics,
10-3 Midori-cho, Tachikawa, Tokyo 190-8562, Japan

B =

We presented a new class of random sequential packing, called an ”areal random packing” in the
plane in [2],[4]. Here, one-dimensional version of areal random packing is presented as an exten-
sion from 2D model. Their packing densities are estimated through computer simulations. Three-
dimensional extension will also be discussed in the presentation.

Keywords

Car Parking Problem, Critical size, One-Dimensional Problem, Packing Density, Voronoi Segment

1 LIS

Z VX LEHOME (1] BNRPEWVIZELR DGRV T VY X LAREMEOHTH L, ZOHEkD T v
KX LFHEOMBIZN LT, MEOHRETIEE THRDELRW] LW FREDMRDDIZ IR’ EET S HM
(2RTTEDHE) MM L] WS RMETT VR LZHRET 28 LW (RS > X L FRH#H]) %2
U7 (2], [4)e ABETIH2RTET NS DIEEE UT L RILET VA PNMIERT 5,

2 1 RT'ER SVALREEFOTZIIY XA

FREINLERAES L O—XRGiEK A U, N 2885 A 125 VX LAREI NS HOMEKE T 5, 8
HARFEESNZ N HOSTRe /A 5EIh, &R0/ A2 OEIITHERME a. LD KEWVWET S,
LRIT W 7 v A LARBIIROT VT ZLTEREIND :

1. N«2&UT, NEADHE ADRT—FRT VX LITERKT 5.

2. MEEDORT ) A BEZHET S, BLEVTNLORT /) 1D DD a. & D/NX
AL Step 1 1217 E, BT HUE Step 3 1217<.

3. TAMKT x; & ADFTHERL, Mx, ORO 189 V(x,) 25tHT5. LE V(xy)
BLUBET 280/ 1O OEI AT a, £ D/NE < ARIFNX Step 4 1297< 5 &
721 Step 3 1247<.
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Areal Random Packing in 1-D

L=20:trial=1,2,3,4
L 1RoG ‘HRE 7 v X aFEeRa ) A 5EOF (L =20,a. =1.0). M7 4§57,

4. N« N + 1. L HIE I Nz Stopping Rule 237z X v Stop, L2 iFniE
Step 3 1217X.

Z 2T, fiffi7e Stopping Rule (&7 A MR 1D ny %:%675@&)571% ZeTHhD;n KREL
TN N 1 —RICKE 2D 50, GHREKHZE < 72dITIX#EE 72 ny DEDRENHEET
HbH, K120 HWE 7V X LREO—HlEEHEZ25 (L =20;a. = 1.0).

3 REBEOHE

VR LFREMETIE, COREFEE2hOHEMEL RT [REEE ] 2RO 202@H]TH 5, bhvbh
$E45 L Offi (L = 20,50,100,200, 500, 1000, 2000, 5000) 2 X} U CEHRBEFER % 2 02 L BETT V.

J%Mﬁ@%*% Poo = 0.7697 Z137z, 7272U. pp = Nxa./L TH5, I1& 1 XuT v X LAFHRED
HERAS IR ¢ = 0.74759 -+ [1] L HRD & 1 KC ‘W 7 ¥ X AREEEPDTPICRKE VO IFHIEEN,

B TIE 1 RGEDHBED [ERFE] 7TV XL e 3 RIEADILREFIZDVWTHMT 5 TFETH D,

S 3 AR

[1] Rényi, A. (1958). On a one-dimensional problem concerning random space filling.
Publ. Math. Inst. Hung. Acad. Sci., 2, 203-218.

[2] Tanemura, M. (2013). On the Areal Random Packing. Model. i analis inform. sistem., 20, 134-140.

[3] Tanemura, M. (2014). On the Areal Random Packing. JAM Packed - Proceedings: 15-18,Sep., 2014, Erlan-
gen/Germany, 133-134.
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[5] Tanemura, M. (2015). On the Areal Random Sequential Packing. Geometry and Physics of Spatial Random
Systems - Proceedings: 7-11,Sep., 2015, Bad Herrenalb/Germany, 141-143.
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Four-strand braid, Braid and Topological chaos

Yoshihiro Yamaguchi (Teikyo Heisei University)

Abstract: Using the generators of braid, Four-strand braid is represented as (o105 Log)k(k >
1). There exists the other braid oio205 ! to make Four-strand braid. We consider the reason
why this braid is not used to make Four-strand braid. We report that the topological chaos
exists in the world of Four-strand braid.

Key words: Four-strand braid, Braid, Topological entropy, Topological chaos.

B POfRA L X IEN 2 MATFORAHEZMO b DEBILTHEL L 8 =010, o3 (K 1(a) D
KEX) L7 . ARDEE WOMAZENES 2 LD AREZRMO S & LTy = 010005 (K 1(a) DA
X)) 238 5. WUOfAZ D 57012, TOMADDZE) LTHH L R0 &) BERTHNHE .

BTG o ZFEITT B 2 E1F, BHEL TW 2 o0 0 b 2 KEHRI D 1Az L ANEZ B 2 & T
b2, BTG o ZFATT ST L RBEEL TV 22000 b ZREHAI D IR L AR 5 2 &
TH 5. Kt ) OFEEZ T 2O ICb e T 2 )L X — & KIFHAI D DR[EE% 1T 9 72 IS5
BIFINX—BHELTHS. HAVD fRETTLDICHEHEI I NF— L HADD y 2H
192D BELI TN —RXFALTHD. o e bicM<Td b, WmofEikix
—fHiTHS. IoTHBIVOMAPLTIBHLTHS EEFEXL TR, flAPLTIHFHEL T, MU
IFVX—%PITTTEDLD 5 DDA THDINES DS S .

HADDD LRI 1DO0D a,b,c ZEL. INHBHOHEATESZ LT 2 (K2 D EX).
INsDELEE Ry t95%. R, = ,BkRo ZEFRT S, FHERIC So=Rp & LT, S, = ’ykSo e
T2, K2OHRKIE R 2R L, K2 FKIE S Z#RL T3, 22 TRy 225 Ry ~“DES
fI9IM &, S 225 Sp1 “DEBITHI N IZTRLD &k ) IcBons.

(1)

BlELTMOE21TIZb 0BT a2 —MEEL, b & cZ 2RIEET 2 LHit. 22T L(Ry)
ZR,DERLEL, L(Sy) 2 Sy, DEELTS. M & N OBEHMEORKIE Anax(M) = 3.7320 &
Aax(N) =2TH 5. 2D E XD L(R,) DU 3.7320 T, L(Sg) DHUHIZ2TH 5.
nNoONEZE ESEPMHNZ Y e —ThH 5. VHNZY FRE—=DIETHE I L0 6,
T DDA A A RADBWNIE L A A A DRI 388 5 2 LD 5 [1).

ST 1(b) DEDUSHHA BHICE VT, BEEOFMICFEHL £ 9. Ziudiktaoffto b4 i
L, 50O T 2E#HT 5. ZDLIHICLT

A R i I S
PSS . HDOMMOHRA v 12DV T I

EFsbkEa>T—oESsT—>T
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PEoND. HENAMIM DI WADITIFDbDREDMETT VLR T LI EEE L. Lo
T, MOfAIC B BFIHIND LEZ 5NG.

WA DO TBRTE L 2. MObDERILTEL &, § = 010903 o, THB. Thld
B HRERMA DB DH 5. BlE LT, o10, toz0,t DX I ICILE LKA K> T 58
&, REDHTTDRNT 272 0fHAIZ V. ZAKDO D 2 —FEICBEITE 5 6 D3 A DA ITEIE
NEHHIE, TRAPTIICH D EEZT L. KBS h b L, u I oMBusts 5 X% L
< POMART L ICHRICHATBRE LD TH S ).

(a)

—1 —1
0109 03 010203

BEO e it

EN=TO) iz BmEOM

180 [EER3I R

I (a) AV D B =010y 03 £ vy = 010905 L. (b) PUDHEA 51 & AL

Ry=5) e >® >® >0

by C1
ai
Ry = BRy

C1

by
S1 =75
ay

2: Eﬁ()\?b a, b, CO)%% Ro = S() O)%% R1 = BR(). Sl = ’)’S(). R1 6:?5“’(, ay = Ba,
b1 = b, c1 = Be. S1ICEBWT, a1 = va, by = b, 1 = e

SE W

(1] IHEEE, THAO S CIRAKIE, | TEORIARES, > v RY 7 AP 052845, 2 5 (2013),
pp.188-189.

[2] BINFIR, T5OffAy , BORERGE, > v A7 LFH H30%, 5525 (2015), pp.26-27.
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Fractal structure behind the coin-reducing payment

Ken Yamamoto
Chuo University, Kasuga 1, Bunkyo, Tokyo 112-8551, Japan

Abstract: A payment method which minimizes the number of coins in a purse is presented.
When a shopper continues this payment policy many times, the time series of change
amounts forms a fractal pattern like the Sierpinski gasket, by means of the delay plot. This
fractal pattern is found to be generated by the hierarchical structure of the coin face values.

Keywords: Mathematics in daily life, Change making, Fractal, Time series

1 HMHZ8ELTEIXIWVWAE

HxEBWYELTWBESHIZ, GO EMADOHIZ/NER-F->TLEY, HOLIESZ
EWBBEMBLNEN, LZAD, BEOH LU A2 T RTAILTIEN-E2DE2MZ 52
EMTELDTH B, 1222, MAIZ 100 MEE 10 HED 1T DH B IRET 60 HOREM
ZEHS LT 5, 100ME1IMAZTTEHIWETSEE, 8201340 (10 HED4#) DT,
SHEOMAITIZ 10 HEN S WS, — 4, 100MEE I0HETHKIVWETE L, 8O0k
509 (50 HEA 1K) DT, MAAIZIEH0HE1IRZTI»ES, Z0k5i1, KFHEICHES
INEDENT AN DIEFIZ L5 TEDY S5, ZOHDHEEFEDLINSD & 5 REHEICHK
BINBEORBHIBRE DR BB LI BTV ERNTIANE IR 2129 5D, BN %
T, MAAEIERDEEIIBT RIMEIZ R, INED - F 0B E LRTE AT 52 &
WTE 5,
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B/NZINNMZIEEN S 9B Rt Wb, Zhaid
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BANEBWEEDDDE 5 VAR LRT 5 kR o linlniaiaiiiniaiiie
DT, BNV EREVIRL L SITZITIS8DY tEEDEDY

DEBEOBERINTEHT 5, BRSO IZ IXBERIE
n7Ov b2 2RAT S, s, Ex T owgs BE1 S200OHMEENTHY b A
(2(1),2(2),...,2(T)} LT, FHEDT — 1o FHEREY VLY AF=HRT Y b,
MOEE {(zt),z(t+1)) [ t=1,...,T — 1} ZEFHE
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K BUHRIOKIEEN 7T Yy MIER I =04 2 78 5,
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EDRANTIRICEHEINTED, Yz VEVAXF—HATry b2 \WS 757 XIVEE &Lk
ETH 5D,

3 TI3U9NLBENRNSLHEA

B/AINZHINTZITES B2 OMEN 7Ty " 237 527 Z )i H OBH 23T 5, i
Bl UT, BEMN1,2,6 HED 3, MR 12MLTHEEEEZE RS, tRIHOHEW
YITZITIEEDD % c(t) TRT, S c(t) 2 m/IMEDHEETRT OIZHER6,2,1FHED
Bz ZNZ 0 c1(t), ca(t), c3(t) & U, c(t) = (c1(t),ca(t),c3(t)) DEDITRT I LI 5B, 7=
EAE, WEBZATWAERIZTATIHI0MIZ6 FE 1L 2 HE 2R TERT DOIAR/NMUEKL
DT, 10 =(1,2,0) &t 5, B WERITSE, D0 T1MHEE 2 [FfIF TZITH
MRV ENRIND, FEEE, BLERTZ220OBDDIZENEN IHENREENT
W25, MADHIZIZ I HAENR 2B LK > TWAZ 22850, 2D 1 HEIFES> TWBIR
BB/ EHWTIFREI D 220 QHO1IMHERZ 1RO 2METESHZ 5 & HEDOKEE K
55D T, RMEICKT3), FRkC, L2 2BOED D OFIZ 2 HEN IR EEEN
583K, 6HEP 2R EEEFND Z & iFnWZ @RI NS, £oT, HLizED
D c(t), et +1) 121,

0<cat)+alt+1) <1, 0<ct)+tecat+1)<2, 0<cs(t)+cs(t+1)<1

EWVWS READNKD LD, BOOOEBENL TR Y MZBWT, ZOARERZHIZTHERL
ZONXK 2 ThHD, NEWEEOEEICHT 2R HGEEZENT 2ICONTHAWVEELSFINS N
TWL, ZOWRIZI>THBEENTT Y MIIZT 52 ZVEBEAZ =D ENS, EOoRIi
BEE DRI (1, co,c3) TEITHNBRAFERL R > TWT, ZOEDS TR 2 ITIFEAR L U7
JEHEENBIND, TDXDIT7%5DIFHEE & DOKHNM (1,2,6,12) WHWIZAEHOBRIZH 5
LEICRS N, KEEN T T Y N OREIXBET 2O > TEDONDE Z L E 505,

0<c(t)+ea(t+1)<1 0<c(t)+ea(t+1)<1 0<c(t)+e(t+1)<1
0<co(t)+ca(t+1)<2 0<co(t)+ca(t+1) <2
0§C3(t)+03(t+1) <1
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52:ng ]
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S 523532300 ~~ 25038335 R R~ S5533320R T
Sorrmvmoo T Scorrmvwoo T Scorrmvmoo~ T
““““““““““ DO DO T NN “““”““““““[\'J}\D

c(t) = (c1(t), ca(t), s(t))
X 2 REENTOy MR 7527 ZVIEEE S O A, NS WO EIZNT 554842800

ANB Z Iz, ML VEEDREN S,

&
1) K. Yamamoto and Y. Yamazaki, Chaos, Solitons & Fractals 45, 1058-1066 (2012).
2) K. T. Alligood, T. D. Sauer, and J. A. Yorke, Chaos; an Introduction to Dynamical

Systems, Springer, 1997.
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Dr. Nadaranger as a Street Performer
Yasuaki NOHGUCHI, Yuko MOTAI

National Research Institute for Earth Science and Disaster Prevention
3-1, Tennodai, Tukuba, Ibaraki

Keywords: Natural disaster, Street performance, Science education
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Visual Instruments Having Wing-Like Forms

Akihiro Matsuura ! Shunsuke Akimoto >
""Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan
2 Comco Inc.
Abstract: The visual instruments is such instruments that generate geometrically and aesthetically
appealing visual patterns as if manipulated skillfully by a player. We present new rolling-based

visual instruments that consist of several wing-like forms arranged in rotational symmetry. We also
visualize the touching points of a pair of the instruments rolled on each other.

Keywords: visual instruments, rolling, wing, manipulation, performance

1. [FC®HIC

AT BT EHZETH KRB (R KRB N aB 08 B - 25 8 13— &2 N2 8% (Musical
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REREDRFRETH D,
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Promotion of Scientific Activities by Design Students
Ryuji Takakil, Katsuya Ouchi?, Shinji Mizuno?

Abstract: The present authors have been engaged in an education of design students, where they have
scientific experiences through workshops in the class and create arts and designs based on their
experiences. Recently, some students began to make scientific activities by choosing topics of
researches by themselves and create arts and designs. This is a good tendency and the present authors
are trying to promote it. Here, some good examples of these students’ activities are shown and a new
system of education is proposed.

Keywords: Design education, Scientific activities, Voluntary research, Art and design creation
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Evolution of deep—sea organisms inferred from trace fossils
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Ice Crystal Growth in Space

-Outline of Experiments in International Space Station-
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Abstract: Experimental results of ice crystal pattern formation carried out in ISS are summarized.
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