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Effects of Postural Change on Function of Autonomic Nervous System
in Elderly Subjects

Kinoshita Fumiya', Matsuura Yasuyuki®', Hirata Takayuki', Takada Hiroki'
Department of Human and Artificial Intelligent Systems,
Graduate School of Engineering, University of Fukui'
Headquarters for Innovative Society-Academia Cooperation, University of Fukui’

Abstract: The electrical activity of the gastro-intestine is measured as an electrogastrogram
(EGQG). Electrogastrography is a non-invasive procedure that is used to evaluate gastrointestinal
motility and autonomic nervous system activity. In general, EGGs are measured in the supine
position. However, it has been pointed out that EGGs are affected by postural change. In this study,
we investigated the effect of postural change on the electrical activity of the gastro-intestine with
the nonlinear analysis of attractors reconstructed from the EGGs. We found that the trajectories of
the attractors are more complex after postural change than when in the sitting position. The power
of high frequency (HF: 0.15-0.4 Hz) component which was used as an index of cardiac
parasympathetic modulation increased due to the postural change in accordance with the analysis
of RR interval variability while there is a delay in the increase of 3 cycle per minutes (cpm) power
in the EGGs. We succeeded in findings of regional characteristics in the parasympathetic
modulation controlling the visceral function.

Keywords: Electrogastrogram, Elderly, Autonomic nerve, Postural change, Spectral analysis
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Comparison between the Postural Control System during the
Seated Posture and the Upright Posture with Alcohol Load

Shinichi TANIGUCHI', Masaki AMEMORT?, Yasuyuki MATSUURA?,
Yuuki SHIMIZU*, Takayuki HIRATA', and Hiroki TAKADA'* 1
1 Graduate School of Engineering, University of Fukui  3-9-1,Bunkyo,Fukui,910-0856 Japan

2 Department of Human & Atrtificial Intelligent System, University of Fukui
3-9-1,Bunkyo,Fukui,910-0856 Japan

3 Headquarters for Innovative Society-Academia Cooperation,University of
Fukui,3-9-1,Bunkyo,Fukui,910-0856 Japan
4 Second Department of Physiology, Aichi Medical University, 21, Ooazayazakoazakarimata,
Nagakutetyo, Aichigun, Aichi, 480-1195 Japan

Abstract: Few studies have reported on the swaying motion of the body in the seated position;
however, these studies have not evaluated motion sickness induced by watching movies or
conveyance. This study aimed to analyze the stabilograms recorded while the individuals were in a
seated posture. This study included 14 healthy male subjects (age, 20-26 years). Alcohol load causes
a decrease in the cerebellar equilibrium function that controls the vestibulospinal reflex. We could
adjust the degree of simulative effect on the human equilibrium function. According to Wayland
algorithm, we estimated translation errors that evaluated the smoothness of the attractors,
reconstructed from the stabilograms obtained before and after alcohol intake. Our results suggest that
significant changes in the postural control system could be detected during the upright posture as
opposed to during the seated posture.

Keywords: Body sway, Stabilogram, Alcohol load, Seated Posture
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Effect of Viewing a Long Stereoscopic Film on Equilibrium Function

Kazuki Yoshikawa' Masaki Amemori® Yasuyuki Matsuura’
Takayuki Hirata' and Hiroki Takada'
1 Graduate School of Engineering, University of Fukui 3-9-1, Bunkyo, Fukui, 910-8507 Japan
2 Department of Human & Artificial intelligent System, University of Fukui 3-9-1, Bunkyo, Fukui,
910-8507 Japan
3 Headquarters for Innovative Society-Academia Cooperation, University of Fukui 3-9-1, Bunkyo,
Fukui, 910-8507 Japan
Abstract Recently, with the rapid progress in image processing and three-dimensional(3D)
technology, stereoscopic images are not only seen on television but also in theaters, on game
machines, etc. In contract to two-dimensional (2D) films that use flat images, stereoscopic films
give the feeling of being at a live performance, but asthenopia and motion sickness can be induces
by these films. The aim of this study is to evaluate the effect of viewing a long stereoscopic
film on human equilibrium function. Stabilometry was performed while the individuals watched
2D films, with flat images, and stereoscopic films in the seated posture. Significant increase
during the exposure to 3D film could be observed in several indices for the stabilograms.

Keywords: Stereoscopic Film, Body Sway, Stabilogram, Simulator Sickness Questioner (SSQ)
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Form of Systems Matching to Humans
Ryuji Takaki, Beth Cardier, Ted Goranson

Abstract: The concept of “Katachi” in Japanese language is considered to be useful in developing
computer systems, which match well to humans. This idea was first proposed by Cardier and
Goranson, and Takaki began to cooperate in 2008. A new term “Kutachi” was produced by the present
authors to indicate a standard of goodness of systems. This project has not yet given remarkable
results, and some trials are introduced in this presentation.

Keywords: Kutachi, Computer system, Human affinity, Narrative, Kanji, Icon design
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Measurements of the body motion and electromyography at multi-points during kendo

men-strike and the degree of kendo skill.
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Improvement of the ant type swarm robot by using of the multi-CPU system
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Abstract

Swarm intelligence has been attracted much attention of researchers in various fields.

To design swarm robot is difficult because of too much degree of freedom. The social insects, such as

ants, are good examples of sophisticated autonomous distributed system. Therefore, a cooperative

behavior of ant colony give us a hit in designing a swarm robot.

In this study, we attempt to make

the contact communication module based on Tiny H8 CPU.

Keyword

1. IZC®IC

HAEDHY AT & L CORERIEE (Swarm
Intelligence) DAFFENIER 240 TV A M) B4
BEDOHFZEIL, BRI OMEIERIC X - TAZE
(emergence) I NFA L, LV BELRMAS AT
AMBNDZLIZERLEZLDTH D, FEFaRy
N DOWFRIZEBNT, EDO X o 7euaRy FEREEHL,
MOBET 0T, FERWICEBERRA VN b,
AWFZETlL, A A > CPUDAHEREAZ B E L
T.Tiny H8/3694 Z #5845 Z L2 XD~ /LF CPU
bz kv, #EimESRs 2Ty 2 — b5, £
LT, BECEELTE =Ry b EDMEREDLL
W L, MEREM Lo RTREME A #iR T 5,

2. WHABEB ARy b

2.1. LAAR e RN > FOBRZ

oAy FOREIX, DEcOaR Y NN
$xEZHouRy NEBWETE S, 2) HITENIC
L AL EOERNTE D, 3 HEDIR Y
FSHE L CHRE AR v M RROLEFIIR R A %
I} 72 (robustness) . HILHeRY MDD T, £
K72 H Al 2 D M (Flexibility) 2886 5, A
MR CHEHAT 2R Ry & Fig. 1 17,

swarm robot, the contact communication module, multi-CPU

F—4uZ i
USBZ 7 wira A€

P—RE—H /
FF7A 2= b 4 Mr1g
ARF o Se—4

15
KF 4822y k \
|

IR | |
—|~|~'_-‘* : i
e T A h-—-ﬁJ

: 3 74 by
=::E. f
128um

Fig. 1 MR~ b

H8/3069F

7 =1 AT O
K

g
=}
O
—

2.2. BEET X T A

PEfGEIE v AT T, BIE T A VBRI R
filf L TWBHEXDAT —XBENBI /25,
B suhy NEaEAH< b L E X, WY
(ZHER L TV B EERIEEE < Zev, MERAOICBER L
TWALMOAERZREBZIRHI VAT L THD
e, TAEEFRICEETLE S & BEICK
T2V MESERHD, L, 8314 o
HWEOT —2@E 2T L-GE, WHENICHE
fit L CWARIZ, BEE1TY Z EITARETH D,
T, SRR EOEHRIEE ZHE L2 Ea R

—15—



v MIHHiT 2L WS 2L aEX DL, BilL-
A 100% DR TT — Z @IERKT 5 &0 )
SERIRBIEY AT LA THHMNETR, 7Ry b
DIEZEA L 2 I8 % T & & OFEMNEIE DR IR D
0 —RXEA YT Nk Fig 2 1TR1,

. 100% =
330 o
B0%
i 60
2 90"
2407 1207
no” 1507

Fig.2 mAy hOERMELEZ T L S O
BERIHEROT =LA Y 7T L

3. BEEEEREDOZEEY 2 — /Ut

3.1. Tiny H8/3694

IR a ARy MIHET 57 CPU & LT, #H
B TinyH8/3694 #H:F L 7= (Fig. 3 &),
TinyH8/3694 %, J&H %k 20MHz ¢ 16bit /& i# CPU
T, /MUZH B B3RS m W ALER M RE A FF o> T
W5, A Y % ROM32KB, RAM2KB Z#WNjEk L TV |
FL Tiny YU —XOHTHLREWETH D, £,
JEIREREL LTI, XA~ A A A~ Ve X A<V
U F Ry H A~ SCI3( VT NVT—HiE
f2). 10 By b A/D ZSHigi7n &85 7B RE 2 $5
LTWAB Bk A @ TinyH8/3694 AR — K H KD+
A RVIIEET/EL - BET, MR b FEA 22 &
WO RN B 5

Fig.3 Tiny H8/3694 R— K (Fk A & T-+1H)

3.2. w/LF CPU ¥ AT AERL

BIfE, AA 2 CPUTH D H8/3069F 1370 /7
L ETEAYROGE, AT v TE—Z KT
AN P —RE—HF RTANRNOMBTEL 8o
TW5, F£7-. ¥ 7 CPU & LT PICI6F84A % 2
FHALTELAT2ODA YT v TE—2DH|
A4V, PICI2F675 (21X W — R E— & Ol 2
SHTCND, 1HEORRY MIDE 450 CPU %
AL CHIEIL Tz, B9 Z2ofllEE LT
SN DIEREFDHT-DITTA hEUH, Xy

FY, EHGRETLAH D, ZOFO ENN
a4 %2 & T, AA 2 CPUIEH DY 7 CPU (-
TEEV Ry SOBEZHI#EIL WD, BT
RO THH v TV EEHURETILY A ~
HEZ IV THITHK) 300 1 s FEIZHERS L TV 54Kk
ThbH, ZONIE Tiny H8/3694 ZfEH L=~ /L
F CPUAKIZ L o T, Hfl(E v AT AEDOEEE
Va—/UbETHI LT, AL CPUDAHEE K
ME IR S5 Z M Al TH HB, 5250 CPU
Zfifi o 7=~ JLF CPU LT X 5 #ll s pf o 4= &

Fig. 4 1277,

#JCPU
PIC12F675

*

g
e 2

E #JcPu A CPU st
q g&;‘:z
~
EMEES 1 i —
o yJcru g

PIC16F84A PIC16F84A ’

Z %

[RyTFUELTE—H [RuTvELTE—4
Fig.4 ~/LF CPUIZ X BT 2T Al D
P

4. R

=7 CPU & LC TinyH8/3694 ZHRH L7=Z L iZ
KU, AL CPUDHEMBEMNEZ., FHAHEZ 1/0
R— DL =720, 5%0BMaRy Fo
B L CIERIER T2 02 b, Lanl, A
A CPU & TinyH8/3694 Di@{E TIIM T DT —
HBEDARE L 7p o 7203, $EfiliE{E TORIhHESR
ITELRY, 4%, thotEH e R v b & Ol
2, LRTOEMEE IR 2% & T2 &<,
@ ERERE D7 CPU ~DOBAl Z 52l S5 2
EMYETH D, SHIT, #ETIE~ /LT CPUIZ
roTHEoNZHHNa Ry hoOFREMZ#RT D,

BE TR

[1]. E.BonabeauM. Dorigo, G. Theraulaz. Swarm
Intelligence. OxfordUniv. Press, New York, 1999.
[2]. FEHEFESE, JNHESE, "HeRy MIBIT5
Pfha 2 o= —va VU AT LT BRI
FFERMER S, 25 55 %, 61-65, 2006.

[3]. BestTechnology aA—.Ab_—
http://www. besttechnology. co. jp/index. php
[4]. Renesas Electronics —2Ab_—
http://japan. renesas. com/

[6]. mtfe, ” A= ARy OB~ /LF
CPUIZE DA T VY= M

fEH RS LA AR S, 2011,

— 16—



27 1 (2012)

HoiRy Mk 3 BRHIER

— it E#EB LRy NEEA LR —
W OFE, ESE A A SRR TR e

BHRFERFERE TR ey AT A TFEHK
T910-8507 & -1 30 3-9-1

Searching experiments by swarm robots

- Effects on the goal searching by introducing the robots with the geomagnetic-sensor -
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Development of a Wiki Site That Characterize Articles with the Sets of Associated
Subjects.
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Abstract: We developed a pilot case of a Topic Maps-based wiki site to exchange ideas about
children’s behavior in elementary schools. To measure the similarity between two articles and to
relate articles on the basis of the similarity, we calculated the Tanimoto Similarity of the sets of
associated topics of the article. To improve similarity-based retrieval, it was suggested that more

specific topics characterize the articles.
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Multi-segmented skeletons of radiolarians and their meaning
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Carapace surface ornamentation and its applications in fossil clam

shrimp (Crustacean) taxomomy

Gang Li', Atsushi Matsuoka’
! State Key Laboratory of Palacobiology and Stratigraphy, Nanjing Institute of Geology and
Palaecontology, Chinese Academy of Sciences, Nanjing 210008, China; Graduate School of
Science and Technology, Niigata University, Niigata 950-2181, Japan
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Abstract: Clam shrimps are small, bivalved branchiopod crustaceans with a chitinous carapace.
They have a geological record back to the Devonian Period. Recent clam shrimp taxonomy is
mainly based on the soft part features. But fossil records of their soft parts are very scarce. So that
the taxonomy of the fossil clam shrimps are mainly based on the features of the carapace
ornamentation. Here the authors would like to introduce the applications of carapace surface

ornament in the taxonomy of late Mesozoic fossil clam shrimps.
Keywords: ornamentation, fossil clam shrimp, taxonomy, evolution, late Mesozoic

Introduction

Late Mesozoic strata in China are mainly of non-marine origin and contain an abundance of fossil
clam shrimp faunas. The classification of fossil clam shrimps is mainly based on their carapace
surface ornamentations, including that on growth bands and growth lines (the lower margin of
each growth band). In the following paragraphs we would like to introduce the evolution of
carapace ornaments according to the fossil records and their importance for the classification of

fossil clam shrimp taxa.
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Fig. 1. Evolution of the ornamentation on growth bands of major clam shrimp taxa during Late
Jurassic-Early Cretaceous in northern China (modified after Chen et al., 2007).
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Carapace ornamentation and evolution

During the Late Jurassic and Early Cretaceous three clam shrimp faunas have been recorded from
lacustrine deposits in northern China, i.e. the Pseudograpta, Nestoria-Keratestheria and
Eosestheria Faunas (Wang, 1981; Shen and Chen, 1984; Chen et al., 2007). Pseudograpta,
characterized by its large reticulation on growth bands and very fine and dense radial lirae on
narrower growth bands near the venter, evolved into Monilestheria and Nestoria by adding a row
of tubercles on growth lines and losing very fine radial lirae on growth bands near the venter of
carapace, respectively (Fig. 1). Nestoria reached the acme of its development during the Early
Cretaceous (Dabeigouan), forming an important component of the Nestoria-Keratestheria Fauna.
In Eosestheria the polygonal reticulations of growth bands on the dorsal side of carapace change
gradually to radial lirae on the ventral and posteroventral parts. Diestheria, an important
component of the Eosestheria Fauna, is considered to have been derived from Fosestheria in that
transversely enlarged, overlapping reticulation has been added to the upper half of each
lirae-bearing growth band in the ventral or posteroventral part of the carapace.

During Late Cretaceous three clam shrimp faunas have been recognized in the Songhua Lake
drainage system: i.e. the Nemestheria, Euestherites and Daxingestheria Faunas (Chen et al., 2007).
Nemestheria is characterized by the alternate long and short radial lirae, while the short ones
distribute only on the lower parts of each growth band. Daxingestheria (Maastrichtian Mingshui
Formation) has additionally short radial lirae on the upper parts of each growth band. Jilinestheria
(a major component of the Nemestheria fauna) evolved from Nemestheria during the Turonian by
adding cross bars between radial lirae to form an irregular reticulation on growth bands on the
lower part of the carapace. Subsequent developments led to reticulation of the whole carapace, as
seen in Dictyestheria, which had appeared by the Coniacian-Santonian (Yaojian), indicating the
beginning of age of the Euestherites fauna, and to the regular chain-like ornament of
Halysestheria, which was present during the early Campanian (early Nenjiangian). Euestherites
with its cavernous ornament rather than chain-like reticulations on growth bands in the lower part
of the carapace; and Tylestheria, which has widely spaced, pronounced radial lirae with
intercalated short fine radial lines and cross bars on growth bands in the lower part of the carapace.
Finally, Calestherites evolved from Euestherites through the development of a row of caves
(cavities) along the lower margin of each growth band. Soon after, almost the whole of the
Euestherites fauna became extinct. This coincided with the appearance of brackish bivalves and
dinoflagellates, as recorded by their remains in the Third Member of the Nenjiang Formation, and
is considered to be a result of the second widespread, major transgression that occurred during the
Cretaceous Period (Chen et al., 2007).

Conclusion
The general morphological/evolutionary trends of ornaments of clam shrimp carapace have been
clearly demonstrated by the fossil records. The carapace surface ornamentation can be used as an

important feature for the classification of fossil clam shrimps.
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Spiral of Apple Peal and Development of Regular Polytope

Keimei KAINO, Yuda ABE, Haruki CHIBA and Kuniaki YAJIMA
Sendai National College of Technology, Ayashi Chuo, Aobaku, Sendai 989-3128
Abstract: An apple-peel-like development of regular polyhedron is a S-shaped spiral. When we
peel an apple under a condition that a peel is a connected curve with a constant width, a shape of
its peel is a S-shaped spiral half of which is called a hyperbolic spiral or the “lituus.” A few
apple-peel-like developments of four-dimensional regular polytopes are shown.

Keywords: Apple peel, development of regular polytope, spiral
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Reconsideration of Period-doubling and
Equip-period Bifurcations
Y.Yamaguchi (Teikyo Heisei Univ.:Uruido-Minami, Ichihara, Chiba 290-0193, Japan)

Abstract:New period-doubling and equi-period bifurcations of the reversible Smale horseshoe
(RSH) are studied. Ordinary period-doubling bifurcation means that the eigenvalue of mother
elliptic periodic orbit (u) is —1, u becomes a saddle with reflection, and an elliptic daughter
periodic orbit (v) appears, where the period of v is twice that of u. New period-doubling
bifurcation named the reverse period-doubling bifurcation means that the eigenvalue of mother
saddle periodic orbit with reflection (u) is —1, u becomes an elliptic point, and a daughter
periodic orbit (v') appears, where the period of v’ is twice that of u. The daughter periodic
orbit is a saddle with reflection. We prove that both the daughters v and v’ exist in RSH.
Similarly, the ordinary equi-period and the reverse equi-period bifurcations in RSH are also
discussed.

Keywords:Reversible Smale horseshoe, period-doubling bifurcation, equi-period bifurcation.
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Local analysis of a mechanical cellular automaton
Kei Obinata, Yasuhiko Takeda, Naohiko Kato and Tomoyoshi Motohiro
'TOYOTA CENTRAL R&D LABS., INC. ,41-1, Yokomichi, Nagakute, Aichi 480-1192, Japan
>TOYOTA Technological institute, 2-12-1, Hisakata, Tempaku, Nagoya 468-1192, Japan

Abstract:

Cellular automata are discretized mathematical models represented only by simple
interactions between the elements. We have proposed a concept of a mechanical cellular
automaton consisting rotary wings as the elements, in the last symposium. According to this
concept, we have constructed a prototype and analyzed the relationship between the rotating
states of the wings. Our experimental results indicate this prototype works as a cellular

automaton. This prototype exhibits the characteristics of cellular automata.

Keywords: Cellular automata, Rotary wing, Mechanical motion, Self-organization
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Development of Stationary Noise Reduction Method in General
Radiographic X-ray Images
Akihiro SUGIURA', Kiyoko YOKOYAMA?, Hiroki TAKADA?,
Akiko IHORI' and Naruomi YASUDA'
'Gifu University of Medical Science, 795-1 Ichihiraga Nagamine, Seki, Gifu 501-3892
*Nagoya City University, 2-1-10 Kitachikusa, Chikusa—ku, Nagoya 464-0083
3 University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507

Abstract: This study aims to develop a reduction method for an image noise attributed to X-ray
imaging system. A proposal method in this study only targets at the stationary noise which is able to
be evaluated as a noise component clearly. We verified usefulness of the proposal method by using a
simulation image. By results of verification, we were able to confirm the usefulness of that.

Keywords: stationary noise, X-ray image, subtraction, image copy, averaging
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Adaptation to the terrestrial environment and the discontinuous

distribution : shell shapes of gastropods

Ryoko OKAJIMA
Organization for the Strategic Coordination of Research and Intellectual Property,

Meiji University, 1-1-1 Higashimita, Tamaku, Kawasaki

Abstract: How do terrestrial organisms adapt to gravitational environment? Our study
addresses this issue by focusing on shell shapes of terrestrial gastropods. We estimated
the geometric constraint and the well-balanced shapes by a geometric model and a
physical model, respectively. By comparing with empirical shapes of gastropods shells,
it was shown that how gastropods improve shell shapes to well-balanced ones from
geometrically constrained shapes.

Keywords: adaptation, geometric constraint, balance, gravity, land snails
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X-ray CT as a tool to measure the 3D shape of samples

NAKASHIMA, Yoshito
National Institute of Advanced Industrial Science and Technology
Central 7, Higashi 1-1-1, Tsukuba, Ibaraki 305-8567, Japan

Abstract: X-ray CT apparatus is a useful tool to obtain 3D digital geometrical data of
samples that are often essential for the science on form. This is a brief introduction of
X-ray CT for beginners.

Keywords:  Non-destructive = measurement, X-ray computed tomography,
Three-dimensional structure, Image analysis
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Pixel dispersion according to object images

Riichirou Negishi, Kumiko Sekiguchi, Keisuke Hakamazuka
Saitama Institute of Technology, 1690 Fusaiji, Fukaya-city, Saitama pref. Japan

Abstract: In order to physically imitate time recognition of human eyes, the study examined how pixels
captured in view were dispersed as time goes by. The pixel dispersion varied depending upon the number of pixels
and aspect ratio of the width to the height in the original image. This paper reports analytical results for the
dispersion techniques.

Keywords: time recognition, pixel dispersion, aspect ratio
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The ellipse and the hyperbola have the principle latera-recta only.

Takeshi Sugimoto

Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama 221-8686
Abstract: The latus rectum, the scaling parameter of the conic section, has transformed
itself in many ways for more than two thousand years. Biot gave it a modern definition
in 1802: the parabola has the principal and non-principal latera-recta, whilst the
ellipse and the hyperbola have the principal latera-recta only. Until 18 Century,
however, all the mathematicians recognised both the principal and non-principal
latera-recta in the ellipse and the hyperbola. Considerations are made upon this gap.

Keywords: Latus Rectum, Conics, Algebraic Geometry, Synthetic Geometry
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4D finite element model generator (Lung4Cer) of the human lung
for computational fluid dynamics (CFD)

Hiroko KITAOKA
Science advisor, Division of Engineering Technology, JSOL Corporation, h-kitaoka@tyo.sci.jsol.co.jp

1. LI

FEFIIMOMEE L HIEE A RTBIRE LTE DX D%, AT T4DMERERS) 21T72> T 5, EHIT
AD B G AFRH T HEL LT (0372 60265< V] (CataChiCalaCli) ZAEE L TW5, 7= H) 1% 237 (B,
ZEfM) 1L T (T, =mxX—) ) o0, Tho ) ix Ins (& BFR) 1 & I<Y (B BNk
Kif) | B2 s, 62, 6] & s ZAGLEDLE bbb | 2FED, [RT Uy LmRLF
— DAY MV T D, MEFORES L TOEAMEDPRICREL I TV ARE L Z & idx NEHLA
DFNZ LTz E WS FEVEIASD T, CataChiCalaCli E 7NV T7 7 Xy "hRETHZ LIZLE BBELT4CTHD,

4D ti®T T —. B4 Lung4Cer &, EHEDEAR—L_X=Uhbv=aT /e BICHRAIRE Y2 — T
& 2% (http://www7b. biglobe. ne. jp/ lungdcer/) o 2011 SED DR FEE TN LicN— 3 L, Miofgs#
CAEET BWIFOEME L THEHINSA I EEZBEELTREY, FAD/ —FPCTHHRETEZ LD, £EHF
Ko7 7 ANTETFERNT AR L], RESAICV Y —RALECFDAA—Y 3 UiX, HERKIF
(Computational Fluid Dynamics: CFD) DO 7 7y A NEHNTEHELOTHD, EHDOHWTWS CFD Y 7 M
MY 7 b (AcuSolve, Altair Engineering, USA) TH AN, KFEDH LIXLETOFEFEN THILIE., EE
THEATHZZENTES, MOCFDY 7 NEEMAT28561F. 4DMET 77— N7 7 A Va2 EEEBRTH
FEw, AR THRATI2ETALERRY I 2 —2a 3TN T, EEMPC (Windows64, 4 =27, AE Y —
8GB) THEITLEHLDOTH D,

2. CFDR—Va o

ADIET T —1x, A%, ERFOMNGRREIET 2200 4D HREZEEF L EHNTD L5 IR LE
HOT, KE» DM E TOKRK N FEREOFRAMER L L TRBE SN, WIRENIC L 5K OEMER %
AD HIREHRET N TERIT S & WRICHE D KL, BEBLRSM: TR Navier-Stokes 722 % fiF <
ZLETRED, PREC L SMOLERIL, STROARERT —ZICb LSV TEFMEENRTEY . MlanE
WM e & ERARAEES L IR RS2 RET 20T,

2— YO EEARRER P COMRIE LT, EFAORE (KHEROD, K+ ZilfEk, K05 11{#
OHEMIEC S EN DM E TCORRKE., MIROLR) NBRTE S L 51C L, BEENIE. XRKEXON
FLEF LR EDNHEROES THB S, NENCZERFFESIEREZ b5, EEOKTKE & I13ER S
N, EINEZPZECT DL, RARGRKIENHE LA T REENRHD . TNEET0Il, RO
I EREL TS,

B 1-11%, KE# L 20 XEGER) SR AMEF V2] OFRBEHEF A0 16, & 1-2 TR EOR 55
SN DOE 55 Th 5, Mtk 56 HOMER (XK E VD) (ZaBlsn Ty, ZFERNL (F
RC) 75 2 LOZEREMNET HELFNET LI TWD, stk 654,866, MikA%Er 1,802112
M5,

R R

o
I

X 1-1. EfETLVDOHEA v 2 X 1-2. ZEFHER RO M N E 355 A

— 43—



3. [ENPLIRE CORMEE

A DI OREEEIEK 30 em, HIEIZKI 300 2 7 v, HIEEEIIRI 10 2 7 v Th D, BEMOMEEZ T TE
TV T T DOFBENTIER, I < /DS REIIZR > THilafid s 5 2 [3, 4], fthofEikiFaele s v
T2 812k -T, ffiozKkoghx LR, MENOKREFHRT I ENTE D,

B 2 1340 800 DAL & & ZICEAKMB A B L E2MET VO 1HITH D, K 2-112, LEFWRREDTE 15044
2, K 2-2, K2-3 Il mn I Ting, [KEND 2 n/s O Kk E A O 0.2 mm/s ORI % [F
WA EH LT 2 T, RS OH =72y — e LT, SESEARMRNEHENS,

2-1. iz &elitr v, o e A HHEE E T oK Ol K.

|..,

X 2-2. HlifnE CORTBDFIESTR

x| 2-3. HEABEEN Ot E A

4. BbHiC

CFD &9 & BRZRFE A N EROWEMMENER SN2 R HEN,. S04 A—URNROO TN
2590, L, BEFNVEHRFIEZEIICGHAEDEDL ZLICX > T, BHEDPC THLEITARETH D, £

7o FEGEB) O &9 IZHEERMRA THIIT, mROMEEDOIFES LT KN TH D, [EICEHA LWIZEZTh
I, =ETH D,

SCHR -

(1) Kitaoka H. A 4D model generator of the human lung.Forma 26: 19-24, 2011.

(2). Kitaoka H, Takaki R, and Suki B. A three-dimensional model of the human airway tree. J. Appl. Physiol. 87:
2207-2217, 1999.

(3). Kitaoka H, Tamura S, and Takaki R. A three-dimensional model of the human pulmonary acinus. J. Appl. Phsiol. 88:
2260-2268, 2000.

(4). Kitaoka H, Nieman GF, Fujino Y, Carney D, DiRocco J, Kawase I. A 4-dimensional model of the alveolar structure. J
Physiol. Sci. 57: 175-185, 2007.

— A4



27 1 (2012)

T ) 7T IR
ANEF 2 CER N D T A U XCE B AT AR BT 9-21 tomoyuki-onoda@silk.plala.or.jp
IKE B AWK R AR T2 e B R K

Phonogram Analysis
Tomoyuki ONODA, Yoshinori HIROKUNI

Abstract: Stradivarius is well known as the old masterpiece, but its process of manufacture still remains a
mystery. It is assumed that the Phonogram analysis may be a key to clarify the process of manufacturing
Stradivarius. The Phonogram refers to the figure which appears when plotting the data of the tapping tone. The
phonogram plays a significant role in integrating the tapping tone on each part of the sounding board into an
identical acoustic spectrum; it may also be referred to as “an acoustic figure”. Therefore, violins are
manufactured in its shape for the purpose of equalizing tone. As the phonogram contains a subset of Chladni
figure and characteristics of geometry, it is possible to adopt the concept of phonogram into the method of
analytical mathematics. In the similar vein, the concept of phonogram may also be applied to meridian as well
as other fields of Eastern medicine.

Keyword: Phonogram, Chladni figure, Violin making, H7:[E%:, Complex Analysis, & O xf#i4
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About the compact city which imitated the natural scene
Katsuhito ATAKE
Katsuhito Atake Institute co., Itd. Omotedai 15 Tenpaku-ku Nagoya 468-0068

Abstract: The compact city of a low environmental impact which makes the elevator system

which moves also horizontally instead of automobile traffic a means of transportation is

proposed. The appearance imitates the natural hill which consists of a slope residence like a

columnar joint, and the inside has become a city agora, and if it floats on the sea with atoll it

will become a marine city like a lagoon island.

Keywords: Compact-city Car-free Mirine-city MNatural - scene horizontal -elevat or
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Trial of Vertual Petroglyph
Ryuji Takaki, Ritsuko Izuhara, Shinji Mizuno

Abstract: A trial is made to create virtual petroglyphs by the use of a program to produce virtual
woodprint, which was developed by one of the authors (Mizuno). The process of carving ditches on an
virtual wood plate is replaced with carving on an virtual rock surface made of photo of real rock. A few
results of this trial are exhibited.

Keywords: Petroglyph, Central Asia, Virtual process, Woodprint,
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Image Analysis and Some Other Topics”, International Seminar-Training by the Cultural Heritage of the Countries
of CIS, Sept. 19-23, 2011, Almaty, Kazakhstan.
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Space” , FORMA, 16, pp.233-239, 2001.
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The propeller stick made of straw and chopsticks
Kiyoshi Kudo
Fukui Children’s Museum
Pavilion of handicraft science—toys
1104, Nakano—2chome, Fukui 918-8186 Japan
Abstract: The propeller stick is easily made using straw and chopsticks.

Keywords: the propeller stick, bendable straw, disposable chopsticks
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The molecular and cellular mechanisms of neuronal morphogenesis

Yoshiyuki Konishi

Department of Human and Intelligence Systems, Graduate School of Engineering, University of Fukui
Research and Education Program for Life Sciences, University of Fukui
3-9-1, Bunkyo, Fukui 910-8507, Japan

Abstract:

To shape organs, it is crucial to regulate number and position of cells as well as cellular
morphology. These processes are especially important in the nervous system, in which neurons
make connection with specific target, thereby enable to process information. Multiple cellular
processes such as differentiation, migration, survival, morphogenesis and synaptogenesis are
involved to establish neuronal wiring. Recent studies has identified extracellular signaling
molecules contribute to establish neuronal network by operating on the cellular processes.
Neurons respond to such signals differently depending on the neuronal subtype and developmental
timing. Thus, in addition to the extracellular signaling, it is important to understand the
intracellular systems.

We have been studied intracellular mechanisms involved in the neuronal morphogenesis, and
identified novel signaling pathways that specifically regulate the growth of axons or dendrites. In
addition to regulating growth rate of processes, cells have to sense spatial information and
organize molecular network at specific subcellular region in order to coordinate cellular
morphology. Especially, neurons have distinctive processes, (i.e. axons and dendrites) required
for neuronal transmission. It has been suggested that in addition to the cell extrinsic cues, there
should be cell intrinsic special cues, so called “landmarks” that play crucial roles cellular
morphogenesis.

By using molecular probes, we identified that on of the post-translational modifications of
microtubules, tubulin tyrosination, acts as a spatial cue to discriminate the axon from dendrites in
neurons by regulating polarized transport of kinesin-1 into the axon. Further, disruption of this
mechanism affected the polarized morphology of neurons. In addition to the tyrosination, recent
reports from other groups and our results suggest that multiple modification on microtubules act
as directional cues in neurons. These observations suggest that region specific modification of
microtubules could function as a critical component to establish landmarks, thus play major roles

in the intracellular spatial signaling in neurons.

Keywords: neuron, axon, dendrites, signal transduction, microtubules
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Optimal Configurations on the Sphere for Small Number of Points (II)
Masaharu Tanemura

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

8=

Evenly distributed configurations of points on the sphere are given for small number of points
(50 < N <100). Comparison of the configurations with those derived under the minimum Coulomb
energy is discussed.

Keywords
Coulomb Energy, Fullerens, Radiolarians, Spherical Adjustment Method, Voronoi Tessellation
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Phys. A, 24, L1369-L1377.
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Synchronization Phenomena of Linearly Coupled van der Pol
Oscillators

Takashi Yoshino
Toyo University, Kujirai 2100, Kawagoe 350-8585 Japan
Abstract: Macroscopic properties of linearly coupled van der Pol oscillators were
examined. The model has two parameters: one corresponds to strength of nonlinearity
mu and the other is strength of coupling k. Numerical simulation is carried out for
some values of mu and k. In case of strong nonlinearity the synchronization is
enhanced, however, the synchronization is collapsed in cases of strong coupling.

Keywords: coupled oscillators, van der Pol equation, collapse of synchronization
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Mathematical Structure of Balls of Wool
YANAI, Hiroshi(Prof.Em., Keio Univ)
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Change of the Shape of the Letter by the Durability
of Posture and Writing Implements

Kenichiro KUTSUNA Satoko SUGIZAKI
Faculty of Education, Shizuoka University,
836, Ohya, Suruga-ku, Shizuoka, Shizuoka 422-8529 Japan
Abstract: Only instruction of the form of the letter has been strongly impressed the handwriting in the
elementary and junior high school education with. However, it is taken up as a big problem posture recently
print and writing, that I greatly associate with daily note-taking. As the origin of writing a letter, we
investigate the durability posture and writing implements to write a letter and report it.

Keywords: SHOSHA-teaching, characters, posture, form of the letter
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Construction of the Visual Database for the Japanese Diagrams in the Edo Era and

Classification the Forms

Ritsuko Izuhara, Kouki Morita
Kanazawa Institute of Technology, 921-8501,7-1 Ogigaoka, Nonoichi, Ishikawa

Abstract: Many diagrammatic representations were drawn in the Edo era for various
purposes and fields, for instance, Philosophy, Astronomy, Geography, Medicine, Craft and
Architecture. We collected the diagrams and constructed the visual database system to
classify them as their morphological aspects and grasp the whole characteristic of them.

Keywords: diagram, the Edo Era, visual database system, classification
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Abstract: A teaching method, “Tracing characters” is adopted in handwriting and SHOSHA - teaching in
elementary school classes. This method contains a problem that students are inclined to focus on their
movement of writing. This thesis considers the effect of “Tracing characters” in the recognition of the
handwritten characters, based on the experimentation of “Tracing characters” using a tablet instead of a pen.

Keywords: SHOSHA-teaching, Tracing characters, recognition of the handwritten characters
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Diverse Aspects and Application Potentiality of Biological Signals
MATSUURA Yasuyuki
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Abstract: Biocybernetics is the application of cybernetics to biological science, composed of biological
disciplines that benefit from the application of cybernetics: neurology, multicellular systems and others.
Biological signals that have been difficult to measure became measurable due to improvements in biomedical
measurement technologies. Also, biological signals are widely used by visualization as waveforms of
electrocardiogram (ECG), electroencephalogram (EEG), electromyogram (EMGQG), stabilometry and others.
Electrogastrogram (EGG) measures the electrical activity of the stomach through electrodes placed over the
abdomen, which is primarily rhythmical. Compared with other gastrointestinal motility measurement methods
such as the gastric emptying and internal pressure measurement, EGG is noninvasive and allows measurement
under minimum restriction and therefore, allows prolonged measurement. EGG is also useful for preventing
disorders associated with abnormal gastrointestinal activity such as functional dyspepsia, which has become
frequent in recent years, and constipation, which is an extremely frequent complaint in the elderly. Thus, EGG is
of marked importance in public health. However, the range of EGG application is still limited. Therefore, the
author outlined the measurement/analysis methods, listed advantages and disadvantages of EGG and
electrogastroenterography (EGEG), described their clinical importance, and commented on studies at the
forefront on form and its nonlinear analysis by EGG.

Keywords: Cybernetics, Biocybernetics, Electrogastrogram (EGG), Non-invasive measurement, Gastrointestinal

motility, Biological signal

L. Introduction

Cybernetics, as a scientific discipline has been named by Norbert Wiener (1894-1964). It was the title of his
book with the subtitle Control and Communication in the Animal and the Machine [1]. Cybernetics is the
interdisciplinary study of the structure of regulatory systems. It covers mathematical and structural description of
information processing in organisms and ecosystems.

Biocybernetics is the application of cybernetics to biological science, composed of biological disciplines that
benefit from the application of cybernetics: neurology, multicellular systems and others. Biocybernetics plays a
major role in systems biology, seeking to integrate different levels of information to understand biological
systems function.

Biological signals that have been difficult to measure became measurable due to improvements in biomedical

measurement technologies. Also, biological signals are widely used by visualization as waveforms of

— 64—



27 1 (2012)

electrocardiogram (ECG), electroencephalogram (EEG), electromyogram (EMG), stabilometry and others.
Biological signals are using for evaluation of the autonomic and central nervous systems, muscle fatigue, and
equilibrium function. Various biological signals are used in not only clinical practice but also biomedical
engineering, human engineering, and psychology, but papers on the evaluation of digestive activities using

biological signals have been scarce.

II. Function and Form in Biosignals

Studies of biological signals began at the end of the 19th to the beginning of the 20th century as biological
signals such as ECG, blood pressure, and EEG were first measured in humans. Waveforms obtained by
employing these modalities are used for evaluation of the autonomic and central nervous systems, muscle fatigue,
equilibrium function and others. Various biological signals are used in not only clinical situations, but also
biomedical engineering, human engineering, psychology and others. Since examinations of the gastrointestinal
motor function are generally stressful to humans, the establishment of noninvasive methods is anticipated. Also,
as noninvasive methods can measure the psychological and physiological phenomena in a close-to-normal

condition, they are expected to provide novel findings and contribute to the development of related fields.

I11. Application Potentiality of Electrogastrogram (EGG)

EGG evaluates the gastrointestinal motor function by measuring electrical activities of the gastrointestinal
system as biological signals [2]. Conventional gastrointestinal motility tests cause pain; therefore, newer
noninvasive methods are desired. Noninvasive methods facilitate the measurement of motility close to the
normal physiological state, provide new valid findings. EGG measures the electrical activity of the stomach
through electrodes placed over the abdomen, which is primarily rhythmical. Compared with other
gastrointestinal motility measurement methods such as the gastric emptying and internal pressure measurement,
EGG is noninvasive and allows measurement under minimum restriction and therefore, allows prolonged
measurement. In addition, since EGG measures gastrointestinal electric activity, which cannot be quantified
using other methods, it can be used for the evaluation of the state of the body and pathological condition, and
may provide new findings such as those useful for the prevention of gastrointestinal dysfunction associated with
various disorders. EGG is also useful for preventing disorders associated with abnormal gastrointestinal activity
such as functional dyspepsia, which has become frequent in recent years, and constipation, which is an extremely
frequent complaint in the elderly. Thus, EGG is of marked importance in public health. However, the range of
EGG application is still limited. Therefore, the author outlined the measurement/analysis methods, listed
advantages and disadvantages of EGG and electrogastroenterography (EGEG), described their clinical
importance, and commented on studies at the forefront on form and its nonlinear analysis. In this talk, I will
explain physiologic mechanism of EGG and introduce diverse aspects and application potentiality of Biological

Signals.

Reference
[1] Wiener N. (1948) Cybernetics or Control and Communication in the Animal and the Machine. MIT Press
[2] Alvarez WC. (1922) J Am Med Assoc., 78(15), 1116-1119.
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