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Shape and Function of Human and Robot

Tkuo Mizuuchi
Tokyo Univ. of Agri. & Tech., 2-24-16 Nakacho, Koganei, Tokyo

Abstract: This paper introduces various robots developed by the author and the
colleagues. A major design concept is replicating the musculoskeletal structure of
human beings. We have studied and designed multiple—jointed flexible spines,
reinforceable muscle units, knee—joint structures with rotating contact,
ball-and-socket crotch—joint structures with asymmetric moveable ranges, shoul-
der—joint structures with bladebone and collarbone, and so on.

Keywords: musculoskeletal humanoid, biologically inspired robot, humanoid
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The Shape of Rubbers to Exert Relevant Frictional and Supporting
Forces for a Climbing Robot
Natsuko Sakanashi, Ikuo Mizuuchi
Tokyo University of Agriculture and Technology
2-24-16 Naka—cho, Koganei-shi, Tokyo
Abstract: This paper presents the shape of rubbers to obtain relevant direction of
contact forces and magnitude of restoring forces for mobile robots climbing uneven

ceilings and walls. To obtain them, the stretched shape, the direction of restoring
forces and the friction of rubbers should be taken into account.

Keywords: climbing robot, rubber, friction, restoring forces, uneven surface
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Searching behavior of paramecium robot utilizing noise

Shingo Ishiwata, Syunsuke Oka, Makoto Kuramoto
Yokohama National University, Yokohama, Kanagawa 240-8501, Japan
We have developed an autonomous searching robot modeled thermotaxis of paramecium
based on stochastic resonance(SR). SR is phenomena that can enhance weak periodic signals

with the help of noise. We demonstrate that the paramecium robot can search a suitable
temperature by regulating the frequency of directional change.

Key Words: paramecium, thermotaxis, stochastic resonance, noise, searching robot
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Motion control of paramecia as a micro-machine
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Abstract: The objective of this study is the efficient motion control of high density Paramecia group
using Electrotaxis. Temporal evolutions of paramecia positions under the alternative elective field
ware examined and the its frequency distribution was clarified.

Keywords: Paramecium, Electrotaxis, movement control, High density group
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Visualization of Learning Activities on a Web System, Using Avatar and Agent.

Shoko Fujimoto1, Shu Matsuura1, Motomu Naito?
1Tokyo Gakugei University, 4-1-1 Nukui-kita, Koganei, Tokyo,
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Keywords: Learning portal, Avatar-agent interface.
Abstract: We created an avatar-agent interface on a learning portal site to change it from a static

link-based system to a dynamic story making system.
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Design of Airplane and Parachute

ARAI, Norio
Tokyo Noko University, 2-24-16 Naka—machi, Koganei, Tokyo
Abstract: In order to design the configuration of flying vehicles like an airplane
and a parachute, what is the basic idea? Which is the important thing, symmetry
and/or asymmetry? Basic concepts are shown.

Keywords: Airplane, Parachute, Oblique wing
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Study of Parachute Geometry

Takayuki Minobe, Shun Takahashi, Norio Arai
Tokyo University of Agriculture and Technology, Nakacho 2-24-16, Koganei,
Tokyo, 184-8588, Japan
Abstract: Parachutes are used for various purposes and in wide speed range as one
of the small storage space, the light weight and excellent drag—to—weight ratio.
However, there are still many unknown things because of the complicated
interaction between the flowfield and a parachute. Although there are various
geometries in real parachutes, it is not so clear how the geometry affects to
the performance of parachute. Therefore, the characteristics of parachute
geometry are focused in the present study
Keywords: Parachute, CFD, Coupled Simulation, Aerodynamic
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Study of Wing for Development of Flapping Vehicle

Mizuki Yamate, Yoshihiro Tajika, Shun Takahashi, Norio Arai
Tokyo University of Agriculture and Technology. 2-24-16, Nakacho,
Koganei—shi, Tokyo
Abstract: The flow characteristics around flapping wings are quite different from
conventional fixed wings from the point of aerodynamics. In this study, flowfields
around a flapping wing are studied by using 3D incompressible flow simulations to
investigate the relationship between vortices and fluid forces

Keywords: Flapping Wings, VTOL aircraft, CFD
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Fig. 1 Schematic of present wing motion
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R 3 [Hz) 1.0 Fig. 2 Computational grid
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Investigation of Flow in the Cerebral Aneurysm with Bypass Surgery

Rina NISHIDA Takuma BABA Shun TAKAHASHI Norio ARAI
Tokyo University of Agriculture and Technology
2-24-16 Nakacho Koganei-shi Tokyo, 184-8588

Abstract: An aneurysm is blood disease that is caused by blowing up of the artery
wall. There is high probability of death if it is ruptured. Bypass surgery may be
used when it is difficult to treat aneurysms by conventional treatment, for example
when the aneurysm is located near ophthalmic artery that should keep the blood flow.
There is not so much investigation about the bypass surgery from the point of the
flow characteristics. Therefore, the purpose of this study is to investigate the
flow—field within the aneurysm by visualization experiments

Keywords: Cerebral Aneurysms, Bypass Surgery, Visualization experiments
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Fig. 1 Schematic of bypass surgery Fig. 2 Experimental set up and aneurysm model
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Fig.3 Flow pattern and Experimental result

Tablel Flow rate measurement result (average flow ratel[ml/40sec])

branch diameter 3. Imm 4. Omm 5. 6mm 7. Omm
no bypass 36. 3 34. 2 36. 4 36.9
branch -
) with bypass 35.4 27.3 43.9 49.4
pipe )
rate -2.5% -20. 2% +20. 7% +33. 9%
3. W=

Jibd B IR RE 3 40 B I A T B IS RAE L 72 3 B i W B D N R 2 B BRI, HHb L7z
ETNEHNTAHRAERE SEREORHEF AT, ZO/RR, N4 RX2AZ8T D
CEIWCEVBEAN~DORMAEZMAD Z ENHKD ZEEZHR L. A N ADOFES S
BRI KO O ENET D FR A DT, S %ITIEAN O /IHRAIZN 2 55 BOE 5
O HACER AT 9 & FRFIS, = RCTIRRT 217, KV EEM AR o 2 B .
23 CHR
(WREEL, 2208021 pp. 122-128, (2002)

Q) RTHAETR, B ARABFHETE 66(7) pp. 234-244, (2004)
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Instability of splashing surface by a solid sphere impact
to a fluid pool

Hiroaki Katsuragi
Department of Earth and Environmental Sciences, Graduate School of
Environmental Studies, Nagoya University
Furocho, Chikusa—-ku, Nagoya 464-8601, Japan

Abstract: Splashing by a solid sphere impact to a fluid pool 1is studied
experimentally. Size of the sphere, viscosity of the target fluid, and the impact
speed are varied, and the fingering instability of splashing surface is measured
Number of fingers made by the impact is counted and characterized by dimensionless
numbers such as Reynolds number, Weber number, and impact Reynolds number.

Keywords: fluid impact, milk—-crown, instability
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Experimental Study on the Collapse of a Semispherical

Cavity in a Granular Material Due to Viscous Flow

Yuhei Yamada and Naoto Sano and Osamu Sano
Tokyo University of the Agriculture and Technology, Koganei, Tokyo 184-8588,
Japan

Abstract: In a granular material like a soil, a macroscopic cavity induces a flow concentration. The
latter causes increase of stress on the cavity region. If the cavity boundary is disturbed by a flow, the
direction of the stream changes, which enhances further collapse of the cavity. In this process, the solid
phase changes into fluid phase, and the fluidized region grows upstream direction. In this research,
we aim at establishing the method to elucidate the process of collapse of the semispherical cavity by
measuring the intensity of transmitted light.

Keywords: granular material, non-uniform permeability, flow concentration, semispherical cavity
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Pattern Formation in the Collision of a Vortex Ring on a Granular Layer
Dept.Appl.Phys., Tokyo Unv.Agri.Tech

Junya Yoshida, Osamu Sano

Vortex ring is a kind of fluid motion and shows many interesting phenomena. Here, an experimental
study was made on the pattern which is formed by the collision of the vortex ring on a granular layer.This
pattern is formed by the interaction between the vortex ring and the granular layer, and depends on the
property of the vortex ring and the property of the granular layer.

Keywords : vortex ring, granular material, pattern formation,circular crater,dimple.
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Formation of Undulation in Vertically Vibrated Granular Layer
Yoshihito DOSE and Osamu SANO
Tokyo University of Agriculture and Technology, Koganei, Tokyo 184-8588, Japan

Abstract : We performed an experiment on the formation of undulations in a vertically vibrated quasi-
two-dimensional granular layer. Dependence of the aspect ratio of the wavelength to the height of arch
of undulation on the frequency f and amplitude a of the external forcing were elucidated. We found that
the quantity fa is much more appropriate than the quantity I' = 472 f2a/g, where g is the acceleration
of gravity. Based on the experimental findings, we propose a theoretical model of undulation.

Keyword : undulation, buckling, granular layer, aspect rario
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Dependence of the initial conditions of formation sand ripples
Kazuki Ishii , Osamu Sano
Tokyo University of Agriculture and Technology, Koganei, Tokyo 184-8588, Japan

Abstract: An experimental study was made on the formation and evolution of sand ripples in a viscous flow between
two concentric cylinders of finite depth. The velocity field was measured, which revealed that the vertical velocity
profile is quite different from the linear shear flow. In this study, the dependence of the onset and growth of sand ripples
on the initial conditions was examined in order to elucidate the sand ripple formation mechanism.

KEYWORD: sand ripple, annular channel, uni-directional flow
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Experiment on the segregation of granular materials

by the rotation in a horizontal acrylic cylinder
Makoto Ohnuma and Osamu Sano
Tokyo University of Agriculture and Technology, Koganei, Tokyo 184-8588, Japan
Abstract: When granular materials with different sizes and friction constants are vibrated or rotated, they are
sometimes separated. This phenomenon is called segregation. Here, an experimental study was made on the
segregation of granular materials in the rotating horizontal acrylic cylinder. We use fluorescent beads to elucidate
the internal movement of the particles.

Key Word: segregation, granular materials, rotating cylinder, fluorescent beads
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Rotational motion of a drum on a slope with inner highly viscous fluid and
shape of liquid surface

Ren Kurikawa, Osamu Hirayama
Tokyo University of Agriculture and Technology, Koganei, Tokyo, 184-8588, Japan
Abstract: Rotational motion of a drum on a slope with inner honey and the shape of
liquid surface were examined experimentally. It was clarified that the motion of the
drum and the surface shape are strongly affected by the temperature of the honey.

Keywords: a circular cylinder, slop, viscosity, surface shape, honey

LIXC®IC
H%#ﬁODﬁﬂﬁ@WﬁWﬁ%ﬁi%Eiﬁ%?ﬁ‘éiiﬁ@b THIFER R D FORBEE L THRHRD K <M
bhTwd. i, (B RLR e M R O R E b o [EERVE FEE IS O W T CE 1) O &

5&ﬁ%ﬁﬁﬁﬁé.—ﬁ,W%zﬁﬁmW%aUH%®@ﬁ:ow1m,7»i%@ﬁ%
WCANDKDOBEIZE > TT NI HEOEENE 5 EALT 20 %72 3CHR 2) O RDAEET D
D, REDOREDENDMROEIICE X DEBIZOVWTEFELIRAIL TV,
AKiFseTix, 727V AHARBICATFIVEANL, NTFIVOREZABHICHKET S Z & THx
ASEOREE G LM E A2 M E ECHEEE TS, TOEBKOCNBOREOBIREZTH S
ZOT =X EMEN L, WRKOKEE R EORERE TEBICG X 2HBEZHALNCT LI LEEH
BeL, UFICEORNEERET .

2. EBRF I
77 U VAR (E 100mm, 18 36mm) NOY73 &2 NNF IY Tl LEbDORINF IV E AN

lre——2ZMEL, GELIZKDOASTBEIZAND. =T —HNONTF Y O E 2 JllE
L, TEDRE LR L ZATE—I—HNOANFIVOREZPETS. WICT 7 U LHE
%7»i@@ﬁ4Pv~wa@%%Téﬁé.ﬂﬁﬁei5%°kTé.%@%%%%/&
EANA AE— KA AT T L CERBMIT 2T, MEHRLEE V28 H3 5.

3.MER - BE

ZLOIZ, "NTFIYVOREEHEDOEBREK 1IZ/RT. 50CHIE TIEH 500cP (0. 5Pa - s),
O CATIE TILAI 300000cP & AEEEDIEN LS, BRAx RASENFON L. £z, 20CLLTFICed &
FENRSWMICKREL 8 D.

WIZANTF 2 O FE % 25°C (K 6200cP), 40°C () 1100cP) & L7=45 T FP L 3R 0D B ]
ZFAeaK 2R T. EOFKRMETH, BBRVITILHOK 0.4 IZB W THE iﬁuioﬁmL%
R A0CHOSGE, Fo%b MEIENE LT 22, 25Co%as, AT —-EEEL, 8 Bz
Bz 5L ATRIEICIETSTSD.

—116—



M8 O NN E & R od 5 FSE & LT, IRIK D DAL E #%z%hé AR 23ERE BE D 35 A1,
MfE O BEEIZ & > THRIEDOELITBR T ~EBEHT 20, HEIZR TN EIZEL D Z LT,
Ebﬁ%ﬁmk%%#é ZORER, MEICE < I IixEim & ISRz, FE IS LUk

TR EREDOSGE, WEAOBARREAPRKE L Lo THIREICH > T2 AITIZ L A
&:ézL/ﬂ‘, M & O EFR IS EVRIR D SV 7 IE% FICBB L, REOELLEF~BEHT 5.
ZORR, WHEO M RFEEL, HETZHEET L2 EELOND. TD&%, HEO EEHED
A IR ST I < EHIC K > THRIME O MV BFEEL, 2 DO M7 ITIEIEDSDY
BoTWNEEZEXILND. BREIT/NVITEN ESIZBEI LI L ZATHIA X O F/vﬁﬁ)%{%ﬁ
WCREL Y, AfEIE—KICNET 5.

SBIIENZENOREIZB T 5L T L OREBIREZ KD, HEECWE 72 & O A b
RNMEE TR DB G 2 AR BIZONWT L VEMICHRL2 TETH S.

100 r 500
.
.,
\‘l 400
= 10 | = 300
® i b
a )
Py 2 200
.a '6
9 o
2 1 2 100
°
_ -0.115x |
y=115.02¢ 0
> 10 20 30 40 50 100
temperature [°C] 0 2 t‘}me[s] 0 8 10
1. WE-IRES T 7 B 2. & A0 3 B oo Ry 21k
X 3. M fa PNk o 5l
4. BEE

) Vi, EARE, WiEEt, N CTBRARZEANE Z 2 HE ORI Lo RS E T ES,
TR %43k 6 26 %, 2011

2) Jon Rosch, The Effects of Fluid in a Can Rolling Down an Incline, The College of Wooster, 2006

—117—



27 2 (2012)

INERE RN LT D AT ¢+ o 7 R Y v SEE L

<2 =F 2— K454
AFFRERL,  REEREE, iR, CFE
R T RS T, T184-8588 B FUER/IN&GF:i v T 2-24-16
E-mail : 50009255014@ st. tuat. ac. jp

Research on stick slip motion and magnitude distribution of the
object with small protruding things

Ishii Yuki, Mikami Satohiko, Kawasaki Yuki, Hirayama Osamu
Tokyo University of Agriculture and Technology, Koganei, Tokyo 184-8588, Japan
Abstract: It is known that earthquakes are stick—-slip motion between the plates. We
consider the new model representing earthquakes, which consists of conveyor belt,
a spring, and a single block arranged in a straight line. Protruding things are
attached to the surface of the conveyor belt and the block. The magnitude
distributions obtained by this model were compared with those by Burridge—-Knopoff
model and real earthquakes.
Keywords: stick slip motion, magnitude, single block, Burridge—Knopoff model
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Structural color of Common Kingfisher, Alcedo atthis
1. Sponge-like tissue of the wing barb and its morphometry

Akinori Kosaku and Kiyoshi Miyamoto
Institute of Medical Science, Dokkyo Medical University Tochigi, Japan
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3D Proteome Universe

Each proteome of the 456 species is represented by the sphere in 3D space.

__Animalia
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matsuoka@geo.sc.niigata-u.ac.jp
Mesozoic radiolarian Pantanellium with a cortical shell of

Buckyball type pore frame configuration

A. Matsuokal, T. Yoshinoz, N. Ishidal, T. Kuriharal, N. Kishimoto® and, K. Kimoto*

1) Niigata Univ., 2) Toyo Univ., 3) Setsunan Univ., 4) IORGC/JAMSTEC
Keywords: Pantanellium, radiolaria, shell, X-ray micro CT, Buckyball
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Pantanellium 1%, FARNY 7 2AfBticHB L, A HE TAER LK RO 1R T
H5. X~ 7 v CT Hiff L &R EIC L W Pantanellium D) F1 (SiOg) B D EKETT
WEVERR L, M7 ZREOHIRICE O CE 2. T E TIZHMEX (cortical shell) (24 557k 4L
¥t (pore frame) D#x & F DEFSHFERIZ OV TORMRSe, SHEIEEIZOWTOFMEiZ1T-> T& 72
[1]. BE# D 4 (KD Pantanellium \Z-OWTIE, AEBROBRALOET 27 8 (1K) 72v L 28
@ (3MER) Thotz. FTIVERR Lo i KRN 32 [l O il e & S EIRN 2o 7=, R
BMzrd &b bls, B0t L ORSOHAIMEIZ SO\ T PRI AL T, ABFEIE, 8
WRFa7T - A7 —vay [BOREEE v % — ) DD 5 BT R L R0 —5CTh 5.

N2 EDF%FL¥E £ D Pantanel | ium

32 DN A & D Pantenellium 1%, Ny F—HR—NLANOLAFRES 2T 5L THELT
Wiz, Tebb, LICEMXZ T L1, 12O 5A/IOT TR 5D 6 AIZICHEN
HEROEY TH D, AR KRER Z /R LRI, SSICTFREBYVDOSAELE 6 f4TF
DBELANDI I~ & T 21%, £ (primary spine) DOALE & JRE I IZEST Dkl E R L7
BN TH 5. AT Pantenellium ONEFRIT 5 HAZ DIV THAR L, EDOEII R T O T
B YD — S OERITA)- T 3-8-10-8-3 £ 72> T 5.

Pantane/ | ium Q5% FLEER S DR BN 14
INETIZMSENTND 28 HOFRAEZ L OMEED 5 B, 2MEEILE AEOT 6 >ZE
a6 HD 6 AENEY FHTe L O IZES L TWD. Ny X —AKR—/L T, 12D 5AHFEDT X
THSHD 6 ARICHEN SRS E > TWD., BAENRRT ZRTONEMTH L DD,
e FLELDS 28 flE1 > 32 fH D DIENT 72 o TN D JERAR O VERIEL S D 727027 C, 28 H D% AL
Fed & SMEEN SR LELNTHDOE, 28 NMHB LTV “vV v 7 F =" [2/hoT
WARREMEMNRE 2 HLD. Ny —R— L ROFRILESNZ~T 32 2 G0, “~TV v 7 FrnR="
NEZAEZAICHET AL LW, ZOHBUE, ZAROESNICEKRT L ETHRL TS,
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[1] Matsuoka, A, Yoshino, T., Kishimoto, N., Ishida, N., Kurihara, T., Kimoto, K., Matsuura, S.,
Exact number of pore frames and their configuration in the Mesozoic radiolarian
Pantanellium: an application of X-ray micro-CT and layered manufacturing technology

to micropaleontology. Marine Micropaleontology, 88-89, 36-40, 2012.
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Burst mechanism of wisteria pods scattering beans
HONDA Hisao
(Hyogo University, hthonda@hyogo-dai.ac.jp)
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Relation of Styles of Petroglyphs of Bulls and Roles of Bulls in Ancient Ages
Ryuji Takaki, Ritsuko Izuhara, Shinji Mizuno

(2012)

Abstract: A correlation of styles of petroglyphs of bulls (oxen or aurochs) and their roles in ancient ages
is studied by the use of image analysis techniques. It is shown that bulls related to hunting and those
playing central roles in animal groups were drawn with figures of complex shapes with inner

structures.

Keywords: Petroglyph, Central Asia, bull, style of drawing
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Form of Droplets and Jets
Masataka KATO!, Kengo KONO2, Emi NIIDA3, Shinichiro HARADA+4

1Saitama Prefectural Urawa-Higashi High School, 2Faculty of Engineering, Kogakuin
University, 3Graduate School of Sociology, Toyo University, 4Faculty of Health Sciences,
Mejiro University
Abstract: We report our investigations on the form and behavior of droplets and jets.
An antibubble is a liquid-droplet which is surrounded by the thin film of air.
Antibubbles can be formed in water, silicone oil, ethylene glycol, etc. Thin film of air is
stable when the liquid is moving. And we found experimentally that water bounce off
the surface of water, when we pour a thin stream of water.
Keywords: Antibubble, Bouncing Jet, Surfactant, Surface Tension

BAEPIZFE—REDORFENIER EIND Z R DH, ZOWRMEIZEHZ ZZRER CEbi
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JRIEIZHE LT & Th D, i IEIREED Antibubble 1T E ) 72 L 60 FOFEE THIE T 2 03,
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ZEbAREE D, KIEE T CHEKICIEAIAAL TR (Antidome & X .5%) & EIAIRAE
TEEMMLDFEI G AR ERD, /o, Ahm— A"V I OENMEE 1.OVELEIZT D L
Antibubble [Tk X172 < 72 %, Antibubble 0 225 2 ] & % K & #ik & LA
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FICHTL 28808825, 2% Bouncing Jet & K5, Z OBLGIT KT 228
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Concentric Circle Pattern in Agar Medium

Kazuhiro Taira®, Hiroki Takada?, Tatsuo Atsumi®
!Department of Radiological Technology, School of Health Science, Gifu University of
Medical Science, 795-1 Nagamine Ichihiraga, Seki, Gifu 501-3892, JAPAN
2 Graduate School of Engineering, University of Fukui, Fukui 910-8507, JAPAN

Abstract: It is known that Aspergillus spp. create concentric circles and other patterns on
nutrient agar, and forms of the apical growth patterns in fungal mycelia have been analyzed in
molecular biology. We are interested in the relationship between the macroscopic and microscopic
forms. We successfully recorded the pattern formation process in open air, under cool and dark
conditions. In the next step, we observe forms of the pattern under some conditions and employ
two-dimensional analyses to describe the phase transition.

Keywords: Aspergillus, Concentric Circle Pattern, circadian rhythm
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Car Robotics -- A Form of Zero-Crash Automobile --

Pongsathorn Raksincharoensak
Tokyo University of Agriculture and Technology, 2-24-16 Naka-cho Koganei Tokyo
Abstract: This paper describes the system architecture and the control system for autonomous
collision avoidance system based on car robotics technology by using a system platform on a
micro electric vehicle. As one of the system functionalities, the system decides to brake or steer
depending on the position of a forward obstacle and the vehicle speed.

Keywords: Car Robotics, Active Safety, Control, Autonomous Driving, Environment Perception
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Theoretical Analysis of Lane Keeping Control System by Using
Active Steering Control and Longitudinal Force Distribution

Motohiro HIRAO,Pongsathorn RAKSINCHAROENSAK
Tokyo University of Agriculture and Technology
2-24-16 Naka-cho,Koganei, Tokyo,Japan

Electric vehicle is able to be equipped more advanced control system than conventional vehicle,
but cruising distance is critical issue. This paper proposes electric power consumption model of
longitudinal force control system and steering angle control system using electric motor. Finally,
active front steering control and direct yaw moment control is analyzed by using computer
simulations.
Keywords: Automobile, Lane Keeping Control, Active Chassis Control, Active Front Steering,

Direct Yaw Moment Control
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Fig. 1 Schematic diagram of lane keeping control system
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The Development of the Hazard-Anticipatory Driving Assistance
System by using a Driving Simulator

Kazuhiro Ezawa, Pongsathorn Raksincharoensak
Tokyo Univ. of Agri. And Tech. 2-24-16 Nakacho Koganei-shi, Tokyo

Today, though collision avoidance system which enables reduce traffic accidents is being
popularized, it is not enough to avoid the collision in the case that pedestrians dashing to
roadways. To improve its performance, it is required to predict the hazard. This paper describes
the evaluation of the assistance system by using a driving simulator with reconstructed near-miss
incident scenario with pedestrian.

Keywords: Active Safety, Driving Simulator, Driving Behavior, Hazard-Anticipatory Driving
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Investigation to the Form of the Kakunodate—machi
Decorated Float in Akita

Mitsunori KUBO®, Hidehiko TUSBOGOH™, Yukiko KITAMURA® and
Takatoshi TAUCHI*
*%: Graduate School of Engineering, Chiba University, 1-33,
Yayoi—cho, Inage—ku, Chiba-shi, Japan
*%. Yamaguchi University Faculty of Humanities, 1677-1, Yoshida,
Yamaguchi—-shi, Japan
Abstract: A decorated float CAD model was constructed with the sketches of Akita
Kakunodate—-machi Decorated Float and structural analysis by using FEM was applied
to the model in order to simulate the dynamic behavior of the float if it would be
incollision. As aresult, it was suggested that this decorated float could be divided
into a superstructure and an understructure and the structures could be seemed to
have a flexible structure mechanism which might save the musical accompaniments
boarded in the float from strong shock in the collision in the festival. Moreover,
this knowledge obtained from the analysis was compared with the descriptions in a
historic Edo and Meiji era figures representing the old Kakunodate decorated float
and with hearing investigation to the present persons concerned to the float. Finally,
it was confirmed that the structural characteristics of the float estimated by the
structural analysis seemed to match the historical descriptions and the hearing
investigation to the persons.

Keywords: Decorated Float, Structural Analysis, Dynamic Behavior, CAD, FEM
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Research on polyhedral structures which can roll smoothly
Yoshinori TESHIMA
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016, Japan
Abstract: We start a research on roll of polyhedra. Each of the regular and semi-regular
polyhedra can not roll smoothly. We focus on Boerdijk-Coxeter helix which is a linear
stacking of regular tetrahedra.
Keywaords: roll of polyhedron, Boerdijk-Coxeter helix, 1D quasicrystal
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The changes in the shapes of flying vehicles: from the Wright brothers’
airplanes to the International Space Station
Masamichi Sudoh
Division of Aerospace Medicine, The Jikei University School of Medicine
3-25-8, Nishi-shimbashi, Minato-ku, Tokyo 105-8461, Japan

Abstract: Since the Wright brothers succeeded inventing and building the world's first
airplane, and making the first controlled, powered and sustained human flight in 1903,
the "shapes of the flying vehicles" have been modified as fit its needs, especially
depending on the outer environment. For example, human beings developed the space
transportation systems, and nowadays astronauts fly into space and they can stay in
the International Space Station for several months. We are expecting the space
transportation systems will be widely open to the public, so anyone will be able to
experience space tour, in the near future. The future advanced transportation systems
will take us to the "new world", such as space. I will introduce the Aerospace Medicine
which is now under developing for humans/animals to adapt to the space environment
where the nearest-new-world to the humans.

Keywords: Wright brothers, Airplane, Rocket, International Space Station, Aerospace

Medicine
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About the design of an one person riding solar-heated airship
Katsuhito ATAKE
Katsuhito Atake Institute co., 1td. Omotedai 15 Tenpaku—ku Nagoya 468-0068
Abstract: As a small-scale system of the solar—heated airship which could be

considered large—-scale deployment in the stratosphere, the one—seater airship and

also the hybrid flier with a hang glider were considered.

Keywords: airship solar—heated steam solar—cell glider
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Dream of an Aerofoil Ship
Ryuji Takaki

Abstract: The aerofoil ship means a ship driven by a screw in the water and sustains its main body by an
aerofoil above the water surface. It does not exist yet, but had been developed to a certain degree by the
present author and his students when he belonged to Tokyo University of Agriculture and Technology. The
object was to develop a transportation tool on the sea with high speed (more than 200km/h) and high
performance of energy consumption. Its basic idea and tentative result is reported.

Keywords: Aerofoil ship, high-speed transportation, energy consumption
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Mathematical Models of Tsunami Evacuation

Osamu Kurita
Faculty of Science and Technology, Keio University
3-14-1, Hiyoshi, Kohoku-ku, Yokohama, 223-8522 Japan

Abstract : This study is concerned with tsunami evacuation model. Assuming the Euclidean
distance, the evacuation limit for the inhabitants becomes one of the three conic sections
which depends on the attributes of the tsunami and the evacuation speed. The evacuation
acomplishing porobability is derived by some stochastic models in this paper. The location
models of the evacuation towers are also proposed in this study.

Keywords : Tsunami, Evacuation, Spatial Poisson Distribution, Location Model
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Abstract In general, it is observed a decrease in cow milk yield and its composition ratios
during the summer period as cows are considered to be sensitive to heat. There have been a
number of studies discussing how the weather and dairy barn conditions affect the milk pro-
duction, but rather few study undertaken from a modelling perspective. We have developed a
non-linear model to describe the effect of those factors, accounting for the individual difference
in cows. Our model is fitted to the data observed from Jiyugakuen Nasu Farm in Tochigi Pre-
fecture. It shows that the effect of weather condition can differently be involved depending upon
individuals.

Keywords milk production, milk composition ratio, individual difference, weather condition,
non-linear models.
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Connecting map from an integrable system
to the reversible Smale horseshoe
Y.Yamaguchi (Teikyo Heisei Univ.:Uruido-Minami, Ichihara, Chiba 290-0193, Japan)

Abstract:We propose the connecting map from a complete integrable system to the Smale
horseshoe. The conditions satisfying the connecting map are discussed.

Keywords:Reversible Smale horseshoe, integrable system, connecting map.
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The Experience of Aha: Three Pieces of Archimedes’ Quadrature
Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama 221-8686
Abstract: Lucidity, i.e., the experience of ‘Aha,’ is essential for laypersons to get an overview of
geometrical discourses. To understand three pieces of Archimedes’ quadrature physical models are
introduced to carry out the experiments: the method of exhaustion about the bow and a
spaghetti-marshmallow tetrahedron to materialise the related geometric-series; the method of
mechanics about the bullet and its lever model; the method of indivisibles about the hoof and the

related container-models.

Keywords: Lucidity, Method of Exhaustion, Method of Mechanics, Method of Indivisibles
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Theoretical Base of Dia-Cut Beverage Cans

Koryo Miura

ISAS, JAXA, Sagamihara

Abstract: The concept of Dia—-Cut Beverage can design is based on the hypothesis
that the post-buckling cylindrical shape known as the Yoshimura-pattern
produces a structural concept of highly stiffened shell for external pressure
environments.

Keywords: polyhedra, Yoshimura-pattern, buckling, structural concept, PCCP
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Convex Pentagonal Tiles That can Generate
Edge-to-Edge Monohedral Tilings and Convex Polygons
That can Generate Edge-to-Edge Aperiodic Tilings

SUGIMOTO, Teruhisa

The Interdisciplinary Institute of Science, Technology and Art, Suzukidaini-building 211,
2-5-28 Kitahara, Asaka-shi, Saitama, 351-0036, Japan

Abstract: We find that convex pentagons that can generate edge-to-edge monohedral tilings of the plane
can be classified into exactly 8 types. Using this results, it is also proved that without matching conditions
other than "edge-to-edge,' no single convex polygon can be an aperiodic prototile..

Keywords: Tiling, Tile, Monohedral, Edge-to-edge, Convex Pentagon, Aperiodic Tiling

1 [FC®I

SEHDZANED E1E, FANVERHINLEEOEE ) TCEHEZRHES (XA VOEREZFRW
T) BERVEIWEST DL ETHD. XAV THNOLETOXANNE LY A XTH UBKOE
&, EDH A Y Y Zmonohedral & FETR, # L Tmonohedral % 1 U > 7' N D % 41 % monohedral
FAV L TDOTE bEAN, b LUFZATEE AV EES [3,7,8]. (NHAE S A VITBIE4FE
DtypelZ I TN DN IS RN E D idkeE L Thie <, thEAEHX A L D4R E
WCBWCEHAEOG AT T BRI TH D [2,3,4,5,6,78,10]. XA U2 THNOEZD2ODMEA
FEBRHEWVIZENPIODER D DV ODAEEEGTE D &9 3056, TOMBARICE 24
U > 7 %edge-to-edge & FES [3,6,7]. MAEMATEZ A NVDE AV 71X, edge-to-edge’s ¥t & 4L
LI4t (non-edge-to-edge) DIGAEMNRIEL TV 5. BEAID14Dtype® 9 5, type 4, type 5, type 6, type
7, type 8, type 9D 72 < &b ENINIDIZE T IR ILATE Z A V1T, edge-to-edge ¥ 1 U o 7 &£ T
5. type 1 E72iTtype IR TN HATF A VER W& AV 7%, —BiZiEnon-edge-to-edge
TRINTWDED, FrillZeA Zedge-to-edge ¥ 4 V > 7 AR TE 5 [6,7].

AWFFETIL, edge-to-edge ¥ A ViRV RIREZRIYHATE X A VITIER T 5. £72, edge-to-edge & A
VY ZWT, nfADZ A NVPRICET DRz flifndnode & /-5 2 L1295 [6,7]. thILAIEZ A
JVIZ X Hedge-to-edge ¥ A U > 71, fliZi3 Dnode & liZ4LL - DnodeZ i 2 TWHMENBH D [6].

2 Edge-to-Egde? 1 LR Y AIRE G MA A2 1L

F 21X 24 FE Cedge-to-edge ¥ A /LR Y "IREZ2 M HLATE X A /L Dtype DM Z Hi5 L CTHF%E %
HHTET [6,7]. (2B, MEAY A L OtypeDBFEMBE E AT X AV > 7 Oy EEIL R
5.) TNETHMENCORZEY VR LI TEDONRERALERELTEN, DWIZ
edge-to-edge & 1 /L V) AIREZR (ML T Z A L Dtype DMEFET 2 Z LTI LT=D T, ZDRER%
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WET D [1,6,789]. TOMREETLEDDE, UTOEHE L TEYED.

EE 1 YA fATE ) edge-to-edge monohedral % A VU v 7 & ERMNK D 5E, Fiut BEFD) 8
DDtypeD1IDIZET 5.

AFERTIE, EEIOGEROYEZHIT 5.

3 JEEHARIEdge-to-EdgeZ {1 JLER Y ATREZR M Z AR

WYl DX A NRY BEPITH D &1L, HDLHMTEDZ A VIR &{RZ VATRENT 5 & By
HEIZHESRDEIBRFTFAN 2 DOGETDHIETHSD. v N2 A NVOEENIEFYH
(aperiodic) THD &L, Yu hF A roEnntERcat—2HW T EmE XA /ViED T2
T ENEEIC R D HETTE, 10, TOEDXANED LEBBTRWI 2S5 [3.4)].
<monnTtnaXrue—X - 240 7%, &G0 E5EM (matching condition) % #f->
7m2o07va NEANVTHELNTIEFHN XAV 7 ThD [3.4].

BRI Z A NVIEVICEA LT, BEAO L O L IIARENC R 2B X A NVESERLOT D
ZENHEE L THIToNTEY, FICROX IR 2 SDOMEPNRINTND [4].
() 1 EOERN L e D IEFHINES (HFEEDLELRERH-TH, RITHLIW) BHDHN?
(i) MZATIRD 3 DDOXA NG Y, KX A NOWLIAHEEDESENFEE SN TR,
RN EENGFTET DD, TOX I RELST2HUTOMEATENLRDLDIEH D) ?
FROG@OMBEOIMZHIBIRD 3 DDOX A NINEI2 0 KX A VOB, & LN
SILTWRWIEREI R EES L 1X, 1| FEOMASAE E 2 FIEEON I AE THER I TV DR,
FINLEANTESNTZZ A o E_rn—X s A ) T H_R—=Z LT3 [3].
Fox lTEH 1 D,

FEHE 2 Edge-to-edge LI DfT & G RIS ATE X A W2, FERHRES 372
AN

EWVWH T EMEETED ELASW T [8].
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FOLD POLYGONAL PAPER INTO CRANE.

Yoshiaki Yokota
TAMA college for citizen

Abstract: We can fold square paper into regular crane, rhombus into long

winged
crane, trapezium into irregular crane, isosceles triangle into
crane without tail, pentagon into two headed crane, hexagon into
two headed and two tailed crane.
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Practical Study of the New SHOSHA Guidance

by a 3D Virtual Physical Feeling
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KELZ LI THBRH ORI ZK D 2R 5, iAFICELL G EXLTERS
EWVWIHZLTHD, AT EZTCHESEBLZLIZHLTEELLTEROOND DI, TR
MRFHORISELREDOLFOREHN RTINS, XFOROERIZETHEHDLIZLETH D,
BEIXFREEXTEIRHESZHMNCTFROL ML ZZT TEEOTHY, XFOEZHFOE R
EHEWHEETHZ LRI FIETHD, AT, XFOREZFHERMICESL XD
LWL T THARCTSEZTRLELL] 2BETETFO, RHORERELIRET S,

2. KB
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