ISSN 2433-6165 (Print)  ISSN 2433-6173 (Online)

ROBESURODLBETRE $6&.F15 (2021456 A)

Proceedings of Symposium of the Society for Science on Form, Japan. Vol. 6, No. 1, 2021

F 90 [ HOFFEIIRIDL

90th Symposium

Society for Science on Form

£H1: 202146 A 12 H(L), 13 H(A)

215 FAUSAUEHE

FOHFR

http://katachi-jp.com/



F 0| BORZEL VRI T A

[ =) BoR%s
[£H1] 2021 4 6 H 12 H(t). 13 H(H)
(&) 4o 71 Bk

(A T —~DOREHEL)

[EHEEAN] AIFRIE= GRERSZIKY) . FIREE (TELEKRT)

(S ] ekt [(FREis] EL
[WEB ¥+ K] https://katachi-jp.com/sympo90

A=A

6H12H(+) H1HHE

13:25 B DEE

DR

13:30--13:55 (25 min)

SFEDSE IR D AlEE 3D ¥ 7 — R XL D B
s (TETERT) . EARFEA (F). il

tHhie (BEYLAREZERT) . IR (F) . PR &%
(?ﬁl%jﬁ?) ........................ 1

Tyl all:

13:55--14:20 (25 min)

SENIEM R D 3D ¥ 7 — R X)L DB %
Figa R (TRELIERT) . M bihis (B

WFZEAT) | ILSEE = (BRALAIRGET) . PRSI (F

ﬁl%k'—%‘») ............................ 3

14:20--14:45 (25 min)
B R Gt IS Es 1T D At e I BIAR - Fe N
H

AITEA ABRERERT) . RIBE— (KA
I%%%’—;Eﬁﬁﬁ?*&) ...................... 5

14:45--15:05 1A% (20 min)

tyiar2: FBoRE—®%

15:05--15:30 (25 min)
FAEKBMFEICL DY v I —F— L O IITHED
£ < FREE DB ZE

BEARE (ERRAPEEREE) e 7

15:30--15:55 (25 min)
o - Bk - ZBRICBIT AR e A FAEERE
FEATIESE (GRERHSCERAFZERT « 25 80%) - 9
15:55--16:20 (25 min)
SRR Y )
?j:gﬂg% (ﬁﬁéj(:—%‘») ................... 11
(20 min)

16:20--16:40 {K7#

16:40--17:40 #2



6 H13H(A) #H2HH

EDFF—i%
10:00--10:25 (25 min)

BT 5 2 DM & 7 52 2 O NN AR ARRL D
BH %8

IR (FELERT) . SFAI0n (R
VRSZIR B i R SR EA%) . FiREE (THEL

Ty a3

10:25--10:50 (25 min)
EPTRIFR D E5H O FfaE- 2

IAARAE (BIRKEE « B2 Hg) e e 15
10:50--11:05 A% (15 min)

a4 BORE M B 74—F A

11:05--11:30 (25 min)

(OB O EMEE ) 2 BT 5 72 O3 23
G0N

sl BoRPaaR) o 17

11:30--11:45 (15 min)

PR B L O I E ORARES) B 5 5
B (EHRFRFPD) . FHEEsE (H).,
—,%“Bﬂ%;ﬁjﬁ (|§J) ......................... 19

11:45--12:05 (20 min) %7 +—F A
a7 Y RO DONT
HIFER CRESRFERFERE) - e e 21

12:05--13:30 BYKZ (85 min)

DR 7 —fik
13:30--13:55 (25 min)

O E D Y @ Parastichy pairs ZI-ET 5
REF—ES (B2 Y 7 7 > —igern) . B
EF (BETIEKRZ) e 29

vyl a5

13:55--14:10 (15 min)
BHL LB W FIE R O RIEE 2 — D
&M

H_EsEAds (RS . JEHCE (R) . &1l
B CRBALERRRE) . 1S (AR |
KEpE— (W EBERY) . RIFFESL (RERR
). EHNF— ()

14:10--14:35 (25 min)

T =T a—RRBHN— A N O H
— DEL%

B Oy (FEERY), B (F). 18
B (R, R (R, #H)eF— ()

14:35--14:55 {KF (20 min)

tyiare: EBORFE K

14:55--15:20 (25 min)
KB HE DB YL RE
INNHE (ZERIEARIFSERT) - e 28

15:20--15:45 (25 min)
RO - WE - H A
2N ICE- I N B 30

15:45--16:10 (25 min)

BB B IS T Dt &l S DER
BB (X7 v RS- @R E) . Kunaj
Somchanakit (¥ 7 > R%), AEET kA
ART) . EEEE (FEHRT) e 32

16:15 S DEE



90 2021 6 12 13

NFEBSEFEDORERR 3D P77 — XA NVOBRR
INEE ", mAEE, o EhE] 2, Ly T, g E R
VT TIET ¥R, PHEACEIRAT R Tt o ¥ — B iET— o
STEET RS T AE AR L2R T275-0016 TIEEEEFHEMRT 2-17-1

Development of a turn-style 3D jigsaw puzzle with cubic outer shape
Aoshi Kato', Keisuke Miyamoto!, Yuji Ikegami?, Kenji Yamazawa? and Yoshinori Teshima®*
'Former student of Chiba Institute of Technology,
2RIKEN, 2-1 Hirosawa, Wako, Saitama, 351-0198 Japan
3Department of Innovative Mechanical and Electronics Engineering, Faculty of Engineering,
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016 Japan

“yoshinori.teshima@jit-chiba.ac.jp

Abstract: We invented a new 3D jigsaw puzzle in the size of 2x2x2, which has a different internal
structure to the Ikegami's 3D jigsaw puzzle. When the pieces are combined altogether, both
puzzles are indistinguishable on their outer shapes. As a mechanism to realize the present puzzle,
we have newly introduced circular tenons.

Keywords: Ikegami’s 3D jigsaw puzzle, circular tenon, 3D printing,
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Development of 3D jigsaw puzzles with tetrahedral outer shape
Asei Ishizawa!, Yuki Machiyal, Yuji Ikegami2, Kenji Yamazawa® and Yoshinori Teshima®”
'Former student of Chiba Institute of Technology,
2RIKEN, 2-1 Hirosawa, Wako, Saitama, 351-0198 Japan
3Department of Innovative Mechanical and Electronics Engineering, Faculty of Engineering,
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016 Japan

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

Abstract: The design of the puzzle, the 3D jigsaw puzzle with a regular tetrahedron outer shape (5
pieces in total), has been changed by swapping the arrangement of the tenons and grooves. In
addition, traditional wooden joint techniques have been modified to fit the regular tetrahedron and
octahedron, new joint methods were developed. Finally, several unique joint methods were
proposed, in which uneven curves like the 2D jigsaw puzzle do not exist on the surface.

Keywords: 3D jigsaw puzzle, circular tenon, regular tetrahedron, traditional wooden joint
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Uncertainty Relation and Minimum Wave Packet
under Periodic Boundary Condition

Naohisa Ogawa and Shu-ichi Nagasawa

Hokkaido University of Science, 7-15 Maeda, Teine, Sapporo 006-8585
National Inst. Tech. Hakodate College, 14-1, Tokura-cho, Hakodate 042-8501

Abstract: There are some difficulties for uncertainty relation when the dynamical
variable obeys the periodic boundary condition. For example, the angle and angular
momentum are canonically conjugate to each other that give rise to commutation
relation [Lz, @l = -ih and that remind us the uncertainty relation or. 0,> A/2.
(012 = <Lz2> - <Lz>?; 0,2 = <@®> - <@>2) However, this is not true. For the angular
momentum eigen state, we have 0z,=0 but we never have 0, — o since 0 < ¢ <2r. In
this way we need to reconsider the uncertainty relation under such a periodic boundary
case. In this talk we consider how to treat and solve this problem.

Keywords: uncertainty relation, periodic boundary condition, minimum wave packet
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Development of indices linked to the strength of football teams
by Computational Geometry

AOKI Masaru
Faculty of Sport Science, Shizuoka Sangyo University,
1572-1 Owara, Iwata, Shizuoka, 438-0043, Japan.

Abstract: The purpose of this study is to develop the indices linked to the strength
of football teams. We have developed the indices by Voronoi analysis and Delaunay
network analysis, and evaluate the indices in the football match of RoboCup Soccer
Simulation (RCSS) 2D league. As a result, it was found that the indices can well

explain the score difference.

Keywords: Voronoi tessellation, Delaunay network, RoboCup Soccer Simulation
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Reconsidering Voronoi Adjustment Methods in the Plane, on the Sphere and

in the Space

Masaharu Tanemura'
'Prof.Emer. The Institute of Statistical Mathematics, 3-5-3-307 Kamiooka-Nishi,
Konan-ku, Yokohama 233-0002, Japan

Abstract:

successfully applied to many phenomena by the

Voronoi adjustment methods were

present author. However, some details of the meth-
ods were remained unpublished. In this lecture, the
details of the methods themselves are presented es-
pecially for the case of three-dimensional Voronoi
adjustment method.

Keywords : Voronoi polygon, Voronoi polyhe-
dron, Settlement of territories, Frame pattern of

radiolarian, Structure of biological cells
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Periodic Tilings of Renduru

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

Abstract: We consider the variations of Renzuru, conjoined origami cranes. The
traditional Renzuru were summarized in the famous book titled “F=TFEEIHE"

published in the Edo period. Recent researches revealed that the origami cranes
could be folded non—square paper sheets. Incorporating the results, we construct
a list of variations of Renzuru consisted of congruent quadrilaterals. At present,
we find ten types of Renzuru-foldable tilings.

Keywords: Renzuru, origami cranes, periodic tiling
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Development of human organ models
for the visually impaired to learn anatomy
Akihiro Koike', Sayaka Teraguchi2, and Yoshinori Teshima®”"
'Former student of Chiba Institute of Technology,
2Hiroshima Central Special Support School
3Department of Innovative Mechanical and Electronics Engineering, Faculty of Engineering,
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016 Japan

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

Abstract: We created a simplified model of each organ of the human body and arranged them to
develop a three-dimensional teaching material for understanding the positional relationship and
connection of each organ.

Keywords: tactile recognition, teaching material, organ of the human body, 3D printing
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Reexamination for Enhancement of Diffraction Symmetry - 2

Takeo Matsumoto, Emeritus Professor Kanazawa University
Private address:920-0955 Ishikawa, Tuchisimizu 2-77, Kanazawa, Japan.

Abstract: We are trouble with the corona virus without signs for depression. From Director,
Health Service Center, Ishikawa Prefecture and Kanazawa City are in danger of the rapid speed of
new corona virus infections and declared emergency.

A. L. Patterson found three homometric quadruplets from the cyclotomic sets: n=16, r=8(full red
circles), 3 Types (Type-I, Type-II, Type-III). These are homometric structures. In 89" meeting, we
discuss on Type-II in detail. Each quadruplet has a quartet. And a quartet is composed of four sets.
There are 4 x 4=16 sets for each quadruplets, and 8 independent sets. This time (90™ meeting) is
discussed on the fundamental problem, “ how to find the origin of the one dimensional periodic
pattern”.

Keywords: Diffraction symmetry, enhancement, homometric structure, cyclotomic set,

quadruplets.
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What is needed to understand the island-around-island hierarchy?
Yoshihiro Yamaguchi

Abstract: The area-preserving map 7" included in the Hénon family defined on a plane is studied.
The map T includes one parameter a (> 0). Suppose that the Smale horseshoe H exists at a > alt.
Every orbit in H is coded by two symbols 0 and 1. The periodic orbit with period ¢ is characterized
by code which is the set of ¢ symbols. The elliptic fixed point ) undergoes the first order rotation
bifurcation with increase of a. As a result, the elliptic periodic orbit (p/¢-BE) and the saddle one
(p/q-BS) appear where p/q (0 < p/q < 1/2) is the rotation number measured by 7" as a unit. The
elliptic periodic orbit (p/q : r/s-BE) and the saddle one (p/q : r/s-BS) appear through the second
order rotation bifurcation of p/¢-BE. Here, r/s (0 < r/s < 1/2) is the rotation number measured by
T9 as a unit. First, the coding rules to determine codes of p/q : r/s-BE (BS) are proved. Next, the
procedure to judge the stability of p/q : r/s-BE(BS) just after the appearance is derived. Finally,
the bifurcation processes of p/q : r/s-BE(BS) are classified and the exchange of the dominant axis

is proved. This is the first step to understand the island-around-island hierarchy.

Keywords: Smale horseshoe, Rotation bifurcation, Code, Coding rule
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(1] 1, /IR, Bii~o®E (E32HR, 2016).

[2] Dullin, H. R., Meiss, J. D. and Sterling, D., Symbolic codes for rotational orbits. STAM J. Appl.
Dyn. Sys. 4 (2005), 515-562.

[3] Yamaguchi, Y. and Tanikawa, K., A new interpretation of the symbolic codes for the Hénon
map. II, Prog. Theor. Phys. 125 (2011), 435-472.

[4] Alus, O., Fishman, S. and Meiss, J. D., Statistics of the island-around-island hierarchy in Hamil-
tonian phase space, Phy. Rev. E 90, 062923 (2014).
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Classification of radial motions of the young and the elderly
Yoshiki Itazu'!, Takayuki Hirata', Hiroki Takada'

"Department of Human and Artificial Intelligent Systems, Graduate School of Engineering,

University of Fukui,3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: It has been also reported that the motion sickness is induced by visual approaches
especially in the peripheral vision. In this study, we measured radial motions during the peripheral
or foveal vision of 3D video clips. Statistical machine learning was conducted to classify sample
data into two types of radial motion processes. Ten healthy young males and six healthy elderly
people voluntarily participated in this study. Their radial motions were measured while viewing a
3D video clip in the peripheral/foveal vision. As a result, a maximum value of the accuracy was
95.7 percent obtained from the sequences for 10 s as a sample size of the machine learning to
classify test-data into those in the peripheral/foveal vision.

Keywords: Radial Motions, Machine Learning, Convolutional Neural Network (CNN).
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Syuji Miyazaki
Graduate School of Informatics,
Kyoto University, Yoshida-Honmachi,
Sakyo-ku, Kyoto, 606-8501, Japan

Abstract: The Collatz tree, or the directed
graph of 3z + 1 problem, was demonstrated to
be decomposed into three different V-shaped
subgraphs. An arbitrary positive integer is as-
signed uniquely to a specific position of the
nodes of either of the three subgraphs. The

manner of connecting a specific subgraph to

its neighboring subgraphs is explicitly given.

Keywords: Collatz conjecture, Collatz tree, di-

rected graph, input degree, output degree
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Determining Parastichy pairs of florets within sunflowers
Riichirou Negishi!, Kumiko Sekiguchi?
I Research Institute of Science Literacy, 6-15-7 Kamishiba-nishi, Fukaya, Saitama, 366-0052
2 Saitama Institute of Technology, 1690 Fsaiji, Fukaya, Saitama, 369-0293

Abstract: Sunflower florets spirally fill the head inflorescence. The spirals are represented by Parastichy pairs.
The Parastichy pairs can be determined as two peak values by the Discrete Fourier Transform (DFT) method
with the florets positions simulated. This can apply to real sunflowers to determine their Parastichy pairs.

Keywords: Discrete Fourier transform, Fibonacci number, Golden ratio, Parastichy pairs, Sunflower seeds
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Smart Diagnosis on Disease State based on Characteristic Cracking
Pattern by Stretching Response of Tissue Slice

Yukiho Tagami!, Satoshi Takatori!, Tatsuaki Tsuruyama?, Masaya lkegawa',
Kenichi Mizutani®, Takahiro Kenmotsu', Kenichi Yoshikawa!
Doshisha Univ!, Kitano Hospital?, Kobe Gakuin Univ?.

Miyakodani 1-3, Tatara, Kyotanabe, Kyoto Japan

Abstract: Pathological diagnosis is an indispensable issue to determine a medical treatment policy. In
general, pathological diagnosis is made by pathologists through microscopic observation in tissue
sections sampled from a patient, based on the information of subjective similarity with past database. It
is known that there exists difficulty to make precise diagnosis for not a small number of diseases. Here,
we propose a novel pathological diagnosis methodology by focusing on the physical characteristics of
tissue slices depending on the difference of disease state. We found that the cracking patterns caused by
stretching stress to tissue slices affords useful information on the disease state. It will be demonstrated
that the machine learning of crack patterns largely enhances the reliability of the diagnosis. It is thus
expected that cooperation of the new preparative methodology of tissue sample together with machine
learning will open a new horizon on medical diagnosis.

Keywords: Pathological diagnosis, tissue slice, cracking pattern, stretching, machine learning.
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Transitions among cracking, peeling and homogenization on
drying of an aqueous solution containing glucose and starch

Hikari Baba, Risa Yoshioka, Satoshi Takatori, Yohei Oe, Kenichi
Yoshikawa

Doshisha univ., Kyotanabe, Kyoto Japan

Abstract: A morphological transition was observed in the drying of an aqueous
solution containing glucose and starch, which are the monomer and polymer of the
same chemical composite. With an increase in the glucose content, the sample
exhibits a change from cracking of a 2-dimensional (2D) layer to peeling from the
bottom layer. With a further increase in glucose, a 2D homogenous layer is
generated. A chemical analysis revealed that the peeling film and remaining bottom
layer are rich in glucose and starch, respectively. Regarding the mechanism of
the transition between cracking and peeling, we propose a phenomenological
nonlinear diffusion equation that includes the effect of solidification with
starch polymers. The numerical results with this diffusion equation reproduce the
essential features of the transition of the drying layer.

Keywords: drying solution, phase segregation, cracking, pattern, film
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Pollution Form in Nuclear Disasters

Susumu Ogawa
Institute of spatial technology, Toyo 3-1-5, Koto, Tokyo

Abstract: In Russia, two serious disasters occurred in Ural and Chernobyl. Radioisotopes
distributed with 20 million Ci in Ural and 54 million Ci in Chernobyl, Russia. These radioisotope

distribution areas were compared in form. Both pollution patterns were quite different.
Keywords: Ural, Chernobyl, radioisotope, nuclear power plant, nuclear pollution.

1. 1T

1957 % 9 A 29 H 4:20, Vi, UIZNVINRMEHSOA Y a /v A7 T~ 7 i OB
WP L FIER A Z L, 2000 5 Ci OBEWEZ KM Lz, 1986 44 A 26 H 1:23, ViE#Y
TI7A4F, Fx) T AVEADEREFCTIEIEERZEZ L, 5400 5 Ci OBWE % it
L7=. 2 oDBERE O A2 s L=, 7 5 0 TlE 118 2000 5 Ci DB LRNEEZ & - 7-.

2. Gk
THRE D, 2 DOEHEOFBERB ATV L, FKRICF=L ) 740 0OLEOKET — 4
W2 R DG HEE S 15 7.

3. f*n%

2 ODOREFRITNEED KN IR > TR S, ~ V7 TIRIEREDIIH T ¥ > 7 2T
INTWT, bFERICEVIERICBIRIN RN, Fob /) T4V DOK[RT—F L0l
WHOHF M BIRNIEAIL, BN o7, WZFOHERBRITESERLIbDTHo T,

4. B
VDT T TAFTEF N TAYDOEBRIZONT, MFFEFEE L TEIRICLHIHY
ThHoeh, (LFBREEBROEY, BIAOEWVWRERIZREICKEREL L L.

2 E BN

Z. A. Medvedev, Nuclear disaster in the Urals, Norton, 1979.

K. Brown, Plutopia, Oxford, 2013.

FEEME, T 74 VEEERIC LD MR E, BEZARFAELE - ARBF
11, 39-73, 1992.

28



90 2021 6 12 13

JRA B —, LER DR, Briiflk, 1992.
LA T F b ) T A EMIT K B HETRESSE, it e A, 1998.

(3R03RHE)
=\ Ny 4

" 100km 200km 300km

X 4 KRBT —Z P OHEE SN D15 X

‘Smolensk®

Russia

Bryansk ®

Confiscated/Closed Zone
Greater than 40 curies per square
kilometer (Cikm?) of Cesium-137

b & Permanent Control Zone

Ukraine g 15 10 40 Cikn? of Cesium-137

y * Periodic Control Zone
oZhytomyr 510 15 Cifkm? of Cesium-137

Unnamed zone
110 15 CUk of Cesium-137

()

X5 ~VYI7ELBTHOMTIFRY > 7 OFER X6 F =/ 74U RKEDEYMK

29



90 2021 6 12 13

RN « EE - BHA
A
RN R, BT XS MG 3-27-1

sugimt01@kanagawa-u.ac.jp

Europe meets Japan

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama

Abstract: A Portuguese discovered Japan in 1543. His pistol was sold to a Chief of a Japanese
Clan. This weapon was dead-copied and accelerated the civil war. St Francisco Xavier came to
Japan in 1549, and the Jesuit mission begun. The Tensho Embassy is a vehicle to export Japanese
maps and artifacts to Catholic Europe as well as to import European atlas screens. Ignacio Moreira
worked with Visitor Valignagno in Japan. Moreira surveyed Japan and collected information
useful to map-making. Moreira’ map was completed in 1590s. There are no original maps left, but
its copy by Blancus was printed in 1617. Portuguese cartographers made use of Gyoki-map and
improved it to a realistic map of Japan, Teixieira (1595), by using the verbal information from
Japan. Tokugawa Shogunate established Sakoku Edict in 1639. There remained three sets of
Moreira-type Japanese screen and world planisphere screen.

Keywords: Cartography, Gyoki Map, Ignacio Moreira, Map Screens
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