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Uncertainty Relation and Minimum Wave Packet
On Circle, and Circle Statistics

Naohisa Ogawa
Hokkaido University of Science, 7-15 Maeda, Teine, Sapporo 006-8585

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 [0 ,L] =1ih and that remind us the uncertainty relation Og°*0Oz> h/2.
However, this is not true. For the angular momentum eigen state, we have Or=0
but we never have Og — oo since 0< 6 <2mn. In this way we need to reconsider the
uncertainty relation on circle. In this talk we consider how to treat and solve
this problem.

Keywords: uncertainty relation, minimum wave packet, Circle Statistics

§1 HFEEHDER

Sl ETCOBTFHE2E2D, NMEEEL L THE Z®RES L EEEDEITAEHE LR
LZOTCTRBEBRIE, [0,L] =ih E2250, ZhaAESHEOBEARECTHRATHET
ELELICFEEAELD, ZHNEFAESHEHE AT LI - FTERVWIEEZERLTY
Do ZOFFEIX., HAAFESIZEB W T total derivative 28 0 1272 B 720D T, KER R
KNIALE 0 AR TRV &Itk b, £7-. f(0) OHIFHE

2m+p

<f>= , f(6) [y (6)1*d6

NIERPIIRFLGEW-ODEHE F(0)=fQ2r+0) LEEHDT, hEEHKIT 2 OFEHIEEK
ZIROEND Z LIl D, FITORIZIRS T, =/ I — MEORE b AFEHT 5.

§2 (MIEEBORE
MEEEE L CIEAMBEER CTHD R LEROT, UTOLHITE D,
X, =cosnf, Y, =sinndb.
FriZ n=1 OFfIX, B2 DR 0DOT ANV MNEFEEZE®RLTEY . ZOWMHEIXEESME L
WCEEWIPCTHMT DL EORERLER (LT LHHELETIERY) ZEKRLTWVD,
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21 2m
<xi>=[cosop@ra  <¥>= [ sine w@izas
0 0

ZOXRIINMEOHFHEOREZZE 2D L, —RICAB ErbEAHT IR T, 7
TV NERERBDEELZ >T-DIF Th 5,
FEER AT B FE B ICERT D,

Oy =J<X2>-<X,>2, oy = J<YZ>-<Y,>2, g, =+<[?>-<L>Z

7 L AR AR [X,, L] = —ifnY,, [Y, L] = +ihhX,
% B TN E MR BA AR
oy, oy, = (nh/2)| <Y, > | oy, o, = (MR/2)| <X, >|,  AEBhD.

§ 3 Minimum wave packet (MWP)
O-Xn * O'yn 2 (nh/Z)l < Yn > |
Ei/MET AR ERD D L

exp [Z—“ sin(nf@) + imfi‘] , Ay = n%h.

. 1
IIJn,m(mm) = ﬁm
Tho., MEKHFTELE T D Von Mises oA & 725, (HJEERGAR)
[FERIZ, B 9 — DD AHEEMERRZ /M 2B HRIT, T & IR DM AEF - 72, Von
Mises 774 & 72 2 25 AN & P BAAR & R IR I e/ ME T 5 K 9 R IF RO HivZe v,

§4 Infinite Total Uncertainty Relations
RZ=<X,>24+<Y, >2 et
n n n AR A AR S AE (MEREE)
6k =og +op =< XE>-< X, ST YE >-< Y, SP=< XE+VE>-(< X, >24< Y, >2) = 1—RA.
INRLERAWT, ZOoDARHEENBBZREAERT S &
- n
O'Rn - Oy, 27Rn

H B, Op. - O,

n

> h =
_E g = —
PFE BT OB OARNHEEMEBEMR & R BMR L 22 D 0 R EMER MR IR A SN D,

B2E IR
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Nuclear pollution map estimated from meteorological data

Susumu Ogawa, Spatial technology institute, Toyo 3-1-5, Koto, Tokyo, Japan

Abstract: Nuclear disaster pollution patterns are determined by the weather conditions,
especially wind speed and rainfall intensity. Three disasters were selected: Hiroshima atomic
bomb, Chernobyl and Fukushima nuclear power plants. A particle model was used for
mapping pollution areas.

Keywords: atomic bomb, Chernobyl, Fukushima, Hiroshima, nuclear power plant.

1. Introduction

The most sever nuclear disasters were Hiroshima atomic bomb, Chernobyl and Fukushima
nuclear power plant accidents. Pollution patterns were determined by weather conditions,
especially wind speed and rainfall intensity. Always wet deposit was superior to dry deposit of

radioisotopes. Nuclear pollution maps were made by a particle model with meteorological data.

2. Methods

The meteorological data were wind speeds and directions, and rainfall intensity with weather
maps in Hiroshima, Chernobyl, and Fukushima. Aero photographs in Hiroshima were taken
by B29. A particle model was a simulation for isotope flying over the sky with the horizontal

wind speed and the vertical dropping speed calculated by the Stokes equation.

3. Results

3.1 Hiroshima atomic bomb

From aero photographs, three kinds of wind directions and speeds were estimated. The
interviews for eyewitness in Hiroshima were carried out to obtain rainfall intensity and
periods with colors. The west part of Hiroshima was polluted by black rain over the Ohta river.
3.2 Chernobyl nuclear power plant

From the weather map, cold front was generated near Chernobyl with nimbostratus to bring
thunder storms. Two intense pollutions were generated in Belarus and Russia.

3.3 Fukushima nuclear power plant

From the weather data archive, cold air stream flowed over Fukushima at 18:00, Mar 15, 2011.
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Fig. 1 Aerial photograph by Enola Gay
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DNA information = Force * Morphogenesis
OHisao Honda'*?
'Kobe University Graduate School of Medicine, Kobe 650-0017, Japan;
*RIKEN Center for Biosystems Dynamics Research

Abstract: We have been studying morphogenesis of multicellular organisms (e.g., helical looping
of the embryonic heart) using a mathematical cell model (vertex dynamics), where component
cells are automatically organized into shapes. Originally, we were interested in a path of
morphogenesis from DNA information, via individual cell properties, to biological shapes. Here I
considered a whole process of construction of biological shape by proteins from DNA
information. Among the proteins, switch-functions of small G-proteins (e.g., Rho GTPase) and
formin are highlighted.

Keywords: DNA information, chirality, embryonic heart, formin, vertex dynamics

IHETRIITMEOBHET LA S, MROEFEVNEEZ O 2EBELFEL T
7o Z2AXZHEOMICHEN2MEEDREEZIT-729 2T, MBOEMNIESL L
N5iEFETH % (Honda and Nagai 2022), & ZIZIFXEE O 53D Tldeho 7z, Eis
FTOREEIX, HELIEMBOMEEICEMEL TV,

L)L, EYWOFOFAKIL DNA FRIZE SO TIThIL TV 5, IEIIZIE DNA F# )
LIEETOEMEMD 2V, ZZCTEERDOIX (1] THDZ IR W=, BIIwE
TTETBY, WEIZHPEHNTENTE D, LMlaty CITMBER, Mialc iR
HHICESTERLENTE D, DNAKEHRIZ EFOMETH2WED ARSI TR<) M
o ChHEEASEZDO IO FMEZRGT 5, ZONTHREELREZ S DHDTHD,

RANRBERS G SMBORFEYNBEDLS

AHAEE & A L T 2 MR OPERTIC K0 L Al feed]
EHOREOTRE EHH L LT, BEOHALE  (F)
DPHILID &AL —TTHRICHOVTER LS 8
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<
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X) OUBRHELIWAMETHE, B H O MO/ T
AR 23 2 (BT, MR EERIEATE S 230 D)
TWEL RV, FARE®NY (0:30 OEE) omE
I ERT 5 (ZoMERDOEZIX convergent
extension, CE & Xighd), ZDOFF=2—70 k
e THROBEAHHS A TND L, Fa—T1L
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DR ENTERINDEFIZTHMOENTWAZ ETH D2 (Nishimuraetal. 2012) . Rl IZ E £
7o AR A EE S (K5 1 D) Celsrl & XX AL 5 - N i@ #5:M (PCP, planar cell polarity)
BRIDYVTFTANFENEBRT L, N Tt —dEOT ST ILEEY N7 E N
W& EiEMEAL &5 (Dishevelled—PDZ-RhoGEF—RhoA—ROCK—MLC), Z#iZ kv V>
i S 7= MLC X3 AT L&KL, 77 FI AT rOB0nItiEZE 24, XL oIx
INHOY T FIOVBEZ R BITIEE SN TRVIREE T E D & OfMIaEE I b FE
T 5, ZDWRNT Celsrl BDFREBELT HHRERICH 2 7 VEEE Y X7 B2 T IEMHA
DRI, ZOMBEROT 7 FIFA PRI T 5, 22 LTELDITFELE -7
M — b7 BV, KREFEITGHE L CHfEiZ e MR E NSRS D,

MRcx>)T1s—%2b €521\ IH
PO T = — 7128 W TH 2O X ) Rk
THERI I, FraEo s s BN Tnd &5
bbb, &EZANLIBOEAEIIE (IHE T %
WOFRBKFETIERL) fH, LrbhARES
230 RO DD BT D, M E T L
ffiol-vIal—arTRLEZEIE. A
JBEND OB T HMROEE D Tix, &£
BRELHEIMM—TNTEDHETEoT,

2 ORDEFET M OB T BNFERITh
HEWHZ LI, ZOZABMBKIZXT T Y T 4
—NHDHENWHIZETHD (DT =D
Mg IXb LR = EERLRY), X
DAL O 25T, M A R L CHRILCTE g0
S LEHAT 2 DN, [EHEEDO A F AR Y 2
b LD FERRIR & FFE T D (Ray et al. 2018),

DNANRED X DR EZ NI EHEZDOFUTMIIEF T M2 2002 OW TR, 74 v v
(formin) & KIEND F 7 27 FUOMI/ERT 22 X7 ERBOLATWD, 74/ UIEF
TIFDTTAGIT 7 F R EBESSIELX NI EATHDL, FTIVFUNET T
VRN EAS L THEEOEAICRSTEHBMET,. F 77 F N7 4N IR DT VT
TR OBEATHETDEEZ, FT7I7F U740 IR AF I LTHHEADE v
FETEEET S, BiEOREXILF 77T 0 ObFANEREITHLIZEDLEED
(Middlekoop et al. 2021) ., QIR T EIICE T 7 F U EATICW ATZEYN HIEZ
DB HF T NARBHIHDAEALD, ZOLI RO FOEHNLHMBICFZ YT —% 5%
TWDATREMED |,

o]

DNA 52> 5 BRI R L ONFEC X 7 V7 0 —ORBENEZ 28I, o ¥ >
NIENENICELO bOD@Ex Cl-EnbsEE2 bbb, Lifila R AR ENEN
DAT v T TEDE U IRITERTPHNTHLONEZ LN ENDZ ETHD,
DNA RN OB E TOEMEZ., BENTIZRAVWALLL L ZEhEZEEZ TV D,
Xk

—ARZAK(2021) HILEIEDORFEL RY T A (online FEHKY 11/13) & THE pp. 11-12.
—Honda, H. (2021) Biophys. J. 120, 5371-5383.

—Honda and Nagai (2022) “Mathematical Models of Cell-Based Morphogenesis” Springer Nature
https://doi.org/10.1007/978-981-19-2916-8.

— Middlekoop, T.C. et al. (2021) Proc. Natl. Acad. Sci. USA. 118 No. 20 ¢2021814118.

—Nishimura, T.; Honda, H.; Takeichi, M. (2012) Cel/ 149, 1084-1097.

—Ray, P. et al. (2018) Proc. Natl. Acad. Sci. USA. 115, E11568-E11577.
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Study on Computer Morphogenesis of Truss Structures

by Applying Cell Growth, Cell Division and Cell Stretching and Shrinking

ONO Satoko
KINDAI University, 11 — 6 Kayanomori, lizuka City, Fukuoka, 820 — 8555

Abstract : This paper reports the results of morphogenesis of truss structures by applying cell growth,
cell division (cell death) and cell stretching and shrinking among plant cell properties. The
results suggest that morphogenesis of the truss structure is possible, but the total strain
energy was hardly reduced. On the other hand, many more unique morphologies could be
created.

Keywords : computer morphogenesis, truss structures, cell growth, cell division, cell stretching and

shrinking, total strain energy

1. B

AWFFETIE, Ml ORAESCHKE2REOMBOMEZICH 7528108, BEMIEMEZEALT5
TEEHMELTWD. 2B IR 2T, ISR OMEE DD, IR OB FE S 5\ T
Fel > 8 HE N 2 CHE B O YE R GRERR 3E) &[RRI 0G H 372281280, M7 ARG EY O RERI A1 DOV TH
HELIZ. ZORER, RFETEXTCWDLIBEAIE FIEIL, NAEEY O EA LN AR THLZ L%
RMETEL. — 0, BB EL TR OT A= FX — O FEB MK RILICH -T2,

T, AL TIE, MWICBTA/MEOMEE 0SS, il id o B 5 35 X O IE O 15 P Gl ia 58) (120
2T, M OMHES R RIS 5281280, Mo EY AT BAIAE LR RICHOWTHE T5.

2. MEAILIZAWSETIL

AWFFETIE, MTAREEMITELL CWABAT YT Ry NI — 7T VWD, BT IVORLF 580 %
NIAREIEIZBITD/—RELT, ATV TE G N T AEMM ELT, TNENEET VLT 5. KL T
L, /—FO¥R% 60(mm ), MZAEHHMOEE 30(mm ) BEONANREHZ6.0(N/m) &Lz, 72
B, B EBIONTAEHM O &%, ®ELCHIPHINTELT 5. Zod8, RBFZETIX, SUS403 )%
HITEE & VT 5.

3. MERIETH-HDTILTY XL

ki - (/—F) OB B L OB GERESE) 12327 VTR A, RIS B CE ) (2
FEECTHD. ATV 7 G ) IZOWTIE, EUDIG S B R L OB FE - IR A2 E 9 5. DFD,
T PR AR L DA S (R ) AEH SEEBRICAELDLAT YT (556 O i & HHWDITR E
L7 OT RIZEY, A7V T (558) OEIRERE T 5. ThicEblieoT, b1 (/—FK) O Eb ik
ET 5. o, MM ESBEMEL T OSHA L, A DM fE & O 5720 IUHE L C, e & 23552 7E il LA
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A Color-Matching Rotating 3D Jigsaw Puzzle
Manato NAGAI', Yuji IKEGAMP, Kenji YAMAZAWA? and Yoshinori TESHIMA !*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract: We developed a color-matching rotary 3D jigsaw puzzle which was a combination of a
color-matching puzzle and a rotary 3D jigsaw puzzle. With this puzzle, the player has to match the
colors on each six faces. Once six colors are complete, the player can break it down into 27 pieces.
We have successfully designed such a puzzle and materialized the shape data by a 3D printer.

Keywords: 3D jigsaw puzzle, color-matching rotary puzzle, assembly, disassembly
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Development of tabletop models of internal organs
for anatomy learning of the visually impaired II
Moecka SHINODA!, Sayaka TERAGUCHI?, Yoshinori TESHIMA'"*
! Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

2 Hiroshima Central Special Support School, 2-1-4 Hesakasenzoku, Higashiku,

Hiroshima 732-0009, Japan

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

Abstract: In this study, we developed two types of tabletop models of internal organs as tactile teaching

materials that can be used by the visually impaired when learning anatomy. One is a model in which

organs are connected using only pins or rubber tubes. The other is a model in which organs are connected

using pins, rubber tubes, and magnets. Magnets were used to fix the points where there is no connection

between actual organs. In order to investigate the usefulness of models, we conducted an evaluation test

for comparing two models. As a result, the model using magnets was superior in terms of ease of

operation and stability when organ parts were placed on the pedestal.

Keywords: Additive Manufacturing, Anatomical 3D Model, Simplified Shape, Tactile 3D Model,

Tactile Teaching Material
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Development of three-dimensional teaching materials

for learning mechanism II

Yusuke MINATOGAWA, Yuta NAKAZAWA, Gaku IMI & Yoshinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract. In the 19th century, more than 300 types of mechanical models were developed
under the guidance of F. Rouleau. We have created 3D shape data of those models and
made three-dimensional teaching materials for studying mechanical mechanisms. In the
previous report, we showed 13 different models. This time, we improved three Rouleau

models and made eight new models. Moreover, we created ten mechanism animations.
Keywords: mechanism, teaching material, digital shape data, additive manufacturing,

three-dimensional model, mechanism animation
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Research on compressive strength of Bouligand structures
Kaname MINODA, Tomohiro IKEDA, Yosinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract. The scales of Arapaima Gigas (pirarucu) are very hard, and the structure of the scales is

known as the "Bouligand structure", which consists of stacks of rod-like fibres. We fabricated 17

types of specimens imitating the bouligan structure and performed compression tests. As a result,

the strength of the test piece with one direction was low, and the strength of the test pieces with two

or more directions were high.

Keywords: Arapaima gigas, Bouligand structure, compression test
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Determination of conditions for equidivision of vesicles enclosing
polystyrene spherical colloids with repulsive interaction

Tsuyoshi Ueta
The Jikei University School of Medicine, Chofu, Tokyo 182-8570

Abstract: It has been experimentally observed that lipid bilayer membrane vesicles
enclosing polystyrene sphere colloids repulsively interacting with each other divide almost
equally under certain conditions. In that case, it has been confirmed that both the surface
area and volume of the vesicle are preserved. For this phenomenon, the number of daughter
vesicles was analytically derived with a phenomenological thermodynamic model
conserving only surface area. By requiring the division number obtained by the
thermodynamic model to agree with that by that by a model preserving both the surface
area and the volume for any number of division, the interaction parameters of polystyrene
and the ratio of osmotic pressure to surface tension has been uniquely determined.

Keywords: Colloidal polystyrene spheres, Vesicle, Division rule, Repulsive interaction
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The Concept of Toys Created by Children and Al
Seiji.Yasaka
Kyoto Institute of General Sciencd,Inc

40-10 Okazaki—MinamiGsyo—cyo, Sakyou—ku ,Kyoto,Japan

Computers have been around for more than 70 years.

During this time, computers have technologically surpassed humans in performance and capability.
Computers have replaced human jobs and made our lives more convenient, but they have yet to revolutionize
the way we use computers.

Can “form,” the object of our interest, contribute to new ways of using computers?

We have come up with the “concept of a toy created by children and AL” We are still in the conceptual stage,
but we would like to hear from experts in the field of “form.”

Keywords: #Al-Techknowlogy #Children # form #Toys. #Beyond the Common Sense
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Study on Utilization of Large—-Diameter Logs for Structural Timber
Part 1. Prototype of Itakura—type unit house made of
large—diameter thick wood planks
KATO Kenji, SUGIMURA Yasushi, ARAKI Mitsuko and ONO Satoko

Abstract : This research aims to design and construct non-residential
buildings using large—diameter timbers as structural members in
order to promote the use and expansion of large-diameter timbers.
This paper describes the results of the design and construction of
a simple system of architecture:the Itakura—style unit house

Keywords : large diameter logs, thick wood plank, Hikosan Itakura-zukuri,
dropped wooden siding wall, Itakura—-style unit house
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Study on Utilization of Large-Diameter Logs for Structural Timber
Part 2. Results of the full-scale experiment
on the dropped wooden siding walls
SUGIMURA Yasushi, ONO Satoko, KATO Kenji and ARAKI Mitsuko

Abstract : This research aims to design and construct non-residential
buildings using large—diameter timbers as structural members in
order to promote the use and expansion of large-diameter timbers.
This paper describes the results of a full-scale experiment
conducted on the “dropped wooden siding wall” wused in the

“Ttakura—-style unit house”

Keywords : large diameter logs, thick wood plank, dropped wooden siding

wall, full-scale experiment
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A Series of Studies on How to Use Fingers When Turning
Columnar Knobs

Matsuzaki Gen
Chiba Institute of Technology
2-17-1 Tsudanuma, Narashino—-shi, CHIBA

Abstract:

Experiments were conducted to examine how the number of fingers used at the start
of the operation and the contact position change with the diameter of the cylinder when
turning a columnar object such as a knob or a cap. The number of fingers used varied
from 2 to 3, from 3 to 4, and from 4 to 5, and the relative frequency of the subject was
shown and grasped. By aligning the coordinates of the first finger (thumb finger) on
the y-axis from the obtained contact position data, the relationship with the other four
fingers could be illustrated. This paper summarizes the results of a series of research

on knob rotation operations conducted in the latter half of the 1990s.

Keywords: Hand Skill, Rotary Control, Columnar Knob, Finger Manipulation
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Figures composed of connectors of regular tetrahedrons

Hideki Tsuiki
Graduate School of Human and Environmental Studies, Kyoto University

Abstract: We study figures constructed from two connected kites. Sierpinski
triangle and many tessellation patterns are constructed. They are exactly patterns
constructed by the cellular automaton with the rule (100,001->1, others =0).

Keywords: Sierpinski triangle, Cellular automaton
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[1] Hideki Tsuiki, “Constructing Sierpinski Tetrahedrons from Connector Pieces”, in Proc.
Bridges conference, 2023, to appear.
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Figures composed of connectors of regular tetrahedrons
(Exhibition)
Hideki Tsuiki

Graduate School of Human and Environmental Studies, Kyoto University
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Shadows of Fractal Imaginary Cubes

Hideki Tsuiki
Graduate School of Human and Environmental Studies, Kyoto University

Abstract: We present three 3D-printed models of fractal imaginary cubes,
Sierpinski gasket, H-fractal, and T-fractal. They are displayed on a 3D lighting
pedestal so that one can enjoy four projected images of each of them.

Keywords: Fractal Imaginary Cube, Projection, Measure
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[1] Hideki Tsuiki. Imaginary cubes and their puzzles. Algorithms, 5(2):273 — 288, 2012.

[2] Richard Kenyon. Self-replicating tilings. Symbolic dynamics and its applications,
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Development of a turn-style 3D jigsaw puzzle with cubic outer shape II
Hirohito OHYAMA', Yuji IKEGAMI?, Kenji YAMAZAWA? and Yoshinori TESHIMA!*
'Department of Innovative Mechanical and Electronics Engineering, Faculty of Engineering,
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016 Japan
2RIKEN, 2-1 Hirosawa, Wako, Saitama, 351-0198 Japan
“yoshinori.teshima@it-chiba.ac.jp

Abstract: We had developed a rotating 3D jigsaw puzzle with a cubic piece shape moving along a
circular tenon, up to a size of 2x2x2. This time, we have successfully developed a rotating 3D
jigsaw puzzle with a size of 3x3%3, which has concentric double circular tenons.

Keywords: 3D jigsaw puzzle, circular tenon, 3D printing,
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Improvement of 3D jigsaw puzzles whose piece shapes consist of
regular tetrahedron and regular octahedron 11
Taiga SHUTOU!, Yuji IKEGAMI?, Kenji YAMAZAWA? and Yoshinori TESHIMA '
'Department of Innovative Mechanical and Electronics Engineering, Faculty of Engineering,
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016 Japan
2RIKEN, 2-1 Hirosawa, Wako, Saitama, 351-0198 Japan
“yoshinori.teshima@it-chiba.ac.jp

Abstract: In the past symposium, we reported that we developed new 3D jigsaw puzzles with
piece shapes based on a regular tetrahedron and a regular octahedron. And we solved a challenge
in the case of the size obtained by dividing one edge into two. In this paper, we report a successful
design in the cases of the size obtained by dividing one edge into three, four and five.

Keywords: 3D jigsaw puzzle, straight tenon, 3D printing,
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Development of three-dimensional teaching materials
to learn wooden joints II1
Tatsuya HASEGAWA & Yoshinori TESHIMA*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract. Based on 2D drawings of 27 kinds of traditional wooden joint, we generated 3D shape
data by utilizing a 3D CAD software. They were materialized as small models by a 3D printer. In
addition, we have created animations to help learner understand the behavior of each wooden joint.

Keywords: traditional wooden joint, 3D shape data, 3D printed model, animation
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Origami models of rings and a dodecahedral structure made of
face—sharing regular octahedral skeletons.

Shozo Ishihara
NPO The interdisciplinary Institute of Science, Technology and Art

Abstract: By making use of Science Origami, three-dimensional Origami models of
circular structures made of 10, 12, 15 and 28 face—-sharing octahedral skeletons,
and a dodecahedron made of 160 ones, are exhibited. Referring to the Origami-
model of a Penrose pattern suggesting a quasi—crystalline structure, the features
of origami models of circular and dodecahedral structures are pointed out.

Keywords: Science Origami, Face-sharing Octahedra, Penrose pattern, Quasi-

crystalline structure
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Form of Wrinkling and Finite Element Analysis for Wrinkling

Takeshi AKITA
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, 275-0016, JAPAN

Abstract: Flexible membranes are often used as basic components in various advanced structures,
such as super pressure balloons, artificial heart diaphragms and space membranes structures.
Membranes are easily buckled under compressive forces, which leads to wrinkle. The mechanical
behaviors of wrinkled membranes are usually evaluated by the tension field analysis and
bifurcation buckling analysis. This research summarizes these analysis methods and describes the
characteristics of these methods from a linear algebraic point of view.

Keywords: Tension Field, Bifurcation Analysis, Tangent Stiffness Matrix, Projection Matrix
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HERHDLOT, MEXRFICBW T LbOREL EMICHMT 22 ENEETHD.

LbaA U D0EEONFEFEEL, <R NDGHEGRNE JiXh 2 LREHIC & > TH
SMICENTWS. TEITIENSHERICES W O BB E b ML S, B x R
mEEDOFFICHO LN TS, AL TIX, LbORAEICHE S mohRIEER %
NOWMEERICE ., BEHSZ RGTHMBEICIE L THITE1TS. 2oz, ik
W OMIPE: EOKRIEM 72 R ERDOD ZENTEDLN, LLOOBRSCERICER L7
FethZ IEMEICITRHIi C&E 2. — 5T, ERIBARBERIEIC L EIEHET O LD DT
REBH OIS NS 2RO D 2L b TE BRI, LD LbERICHE > EEREIE, B
IRV R & T2 O B TR AT S L A D KRR K T, RADGHEG & EESENT O 2
DO HFIETORE D LN i 20 L, S RENREATOZN G OO R %
w7,

2. FTEE JJ I 0 4y s J4 Stk i AT 451)

Loftho—flE LT 2D XI5 RENEZZ T L2MEBREORQ LY EEZE XD, F.O0
INTIWZRALYE—RA L M B2 RIS E5 22T, FLLHBHERICLDLDEALS. Z0
MEZEN Y = VOEREEE L THITLZREENRK S THE. IZRODOY EVRK %
AL, BERSTFLORT YA, A EHLINTZRALYVE—A L N THD. RTVAN
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—EORE SR D EEVOFERENRRI, 2 20O HEWVIRENRFET L LT 5.

SHIZRLEYVAZREI S LTS ERAITHIEREEENFEAET D, BPRIERENT T, 2

T FEHWTHZHEREICHEEL, DVAEVRERDD. M4 106 5FHETO

SIS D5 LbDORKRERT. Hrbbnd X oIil, BEBIZX > TLDLOAREDNE

RO KRDEND Z LB DND.

2 E IR

[1] Reissner, E., "On Tension Field Theory," Proceedings of the Fifth International Congress for
Applied Mechanics, pp. 88-92, 1939.

[2] Zhang, W., Hisada, T. and Noguchi, H., "Post-buckling Analysis of Shell and Membrane
Structures by Dynamic Relaxation Method," Computational Mechanics, vol. 26, pp. 267-272,
2000.
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Media Design for Fusion Real Space and Virtual Images.

Ritsuko Izuhara
Kanazawa Institute of Technology. 7-1 Ogigaoka, Nonoichi-shi, Ishikawa

Abstract: This presentation will discuss how to design a virtual image that fits the
shape of the space. First, a manual method to match the shape of a particular object
will be shown. Next, a development system that extracts features of the spatial shape,
generates images based on these feature points, and projects the images according
to the shape will be presented. Furthermore, we will discuss three—dimensional
representation suitable for the video projection environment.

Keywords: projection mapping, media design

1. oI

T4, xR(xTended Reality, cross Reality) ICEEE T A EERIC LV . E22/ &K A
A=V EMESETEAT AT VAT AR AT Y PR AN TIEAILTWD, F2E
MICADLETEREBEAA—VE T 02 X TCHRETDHI L CTIHEBRFEEEZIEL BT
SAR(Spatial Augmented Reality) bFD—D>THV, ozl ar~vvb 7L LT
—IZE<MENTVWD (M 1), FEOHEMIIAEDLY LT ey 2/ ar~vy B 7%
FET 720X, IIBHOFRREREZIEG L TENICEDLETLA A=V E2HIET S Z &
METHD, £z, BMEHORAMELZRE L TEOMENOGEE L TH AR IIE L
BRWEOIBRARA—VREELEZDZLEBMETH D, S HIT, REBRBGITFE DRI
By THEESND 72D, BRI EMIIH L THEHT L2 ERE LY, ZZ TRBERT
L. EEMOBRICESTEHWBA A=V E2EOL ST A T D0, FHEZHEM LN
LBELT D,

2. MEYMOBKIZCES A A—DDTHA Y

BB 2 fIET 57201213, EBORRKELICT 7L — FE2E L. £RIZH
PETRALLELVAFLZISE L THIET 2 (X 2), Zo &5k, FallcdR Lk
LREEY OBPESMGHIEZ LB L T2, ZUITx LT, EExT5 &5 ZEHIEIR O R
MORFEEWAE N BB ERSND R TV A FEEHEEL, T XL > T 7228
Maxtgelicynyarvary~y B 727 50O 2 v AT 2 &% LY,
KFEORHIT A A=V BRREFZBOTFREREZE RN E LT 7 s T LK > TAERK
SNDRICHD, 20D, TORRICEDLETERMIIT VA Il A= TiEhk
<L BRIEREZTICLTEMMOBALEA A=V EERTE L2008 TH D (M 3),
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X1 8/ Yavzrarvyvt s X 2 8o 3DCGT 7 L— |k

4 3 MW, FEAERE. RS E G e, E&4%~V&WV v

3 MEEBREREICELILIAKARE
RERBEEICH L THGRET I T oY s va v~y B 7B, LM %2 Lk
EHD L IHITHZ DRI g0 L7 3DCC & — A EL A BEHE OH S EIC
omf&a#%%f%é Thbb, TOZEMIINDREEEDOEBO N HITR DA E
INL RICEBH LR/ bbb, BHEETLV XY 7 ST 3DC6 &~ v
7 LeGE, MU A D AITRE S, TN ENL LD & ABRRK
WCRZ 5, T7°bb, EZEMICB N THADOHZHE L TEEL 5EIKE 3DC6 D AR 2 N
DAATEHBLTCLUY A U TEINDAA—VOBTEN LW ERFREKTH S,
PEo T, FEZERMICEIT MR, BITRICHEEZ XS RNWEIRAA—VEERETD
:&ﬁﬁ@%héo%h_;of\@ﬁ@@ﬁm#%ﬁ%@ﬂWDMﬁéo
ZoMBEIZxT o HEE LT, EEMOMRYOGmEHE £ & LBz B+ 5 5k
NEZOEND, ZOFETIEIMRIL LA A=V RBITRD N, SLEBIRO RS L B 7=
ﬁ\ﬂoE@ﬁﬁ@%ﬁf%ﬂ%%@%%:éak%ﬁ%ﬁé:kﬁf%éoik\%@
FiEE LT, BHREETIEROIERERBELE LT, BADOKBRELOICHFEDLR RS D
MikxEHWDIERFTONDE, HESE2HVDI ZETHRADMBENRES T, BICE
i BEMm R ICMmEgE 2R L ChH, BEAEOMEBICLL YA MG E2RE+ 52 L
MNTXD,
& Xk
(1] BBME, ML, “ERBRORBEAIZES A A=V AERICE 2 ZZMBEH T AT
L7, BRTHA UFERE 69 AR ERS, T A VR MRABR RSB ELE,
pp. 272-273 (2022).
RINIEYS, “BAOREICK T DREZEMH” , MFAF5E 66 5, pp. 21-27(1994).
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Cracks in Glass, China and Porcelains II. Isurus hastalis and others
KAINO Keimei ' and YAMAGUCHI Yoshihiro 2

1 National Institute of Technology, Sendai College, 2 The Society of Science on Form

Abstract: Various cracks occur when cups, porcelains, rubber baloon and teeth of ancient sharks
are broken. Some of them are shown to explain their interesting features by use of the theory of
cracks of glass plates by M.Hirata.et al.

Keywords: Crack-patterns, bending, stress wave, rubber balloon, tooth of Isurus hastalis

1. IZC®IC

Wi, LHCEDOE, B AOWMPOMR EFMr D TATHEE LEHNLYTELE, En
HZEBZT 2 LEBEOCEZR > T0w5, £, BEINHRY X omotaICIZOE N
FCRGNE T & BRI,

XHR T (p.256) 121k, 7 AMR%Z S F I E 455 CHE S THINH OBk % 8125 L 7253
6, FHINHORBEIIZE®RNICHET 2R 425 5, (1) FNdIEET» N 5203, M
MO EDHENONLET S L3k, 2) RSt T E2INC T UL, Blho oldsilk
— A CH b, 2 I THRELLRADOEND D6, @EEIIETL U L > TEE OB DT
£ %, 3) HOENDIIET»IT 5203, BOEINEH I »NL R\, @) #Hno o hnidR
REIEDIGHANZHED . RO LHRATER D IS LCEEIC R 2 X9 1I3ER, (X1 25HH)

AFETIHERY A OEOLAPHENICER SN2 ENHZZ DB L ZHEE»S, 260
HNHDOBIZ O W TR DN I 2R3,

2. A AR « NAF Y Asurus hastalis?D B DILAT & D OVEIL [2]

M 2 13 THEESRREN LA DA B SRR I N A DED (L AVA « N2 Y X, FER
FETIEEETE) TH Y, EIRS ORI NE ZIENDH 20T FEOMKER LI s, b
ADWIZEPSNT & SEIMESTNENS Z EDL VDT, HEHFAICOOCENDSAD T VH
BEATIZOOEHNDPADIZ W EWIWEDDH 5, K2 DLEK (FH) TIEADLSBADR ALV
DONENT, AKX (EE) TRAPSC2ADB XA Y OOONENTH 5, MEIZETD AL % B
LTHENCOOHINDET LTV B 2 ETH S, AHZITDHE LTHio % &L EAD LRRICEIEIC
BRIDOHENHDTE THEAMICOOEHNINMET L, MEAMDOOOHNZFHERL NI N5,

X1 #Hoy2AoER@EOENH
S2D & & 1mm([1]

2 Isurus hastalis® 8§ DfLA DO 3 DA AWOZLTH,
OVEldL, FEp3eim, A3 H3EEim
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3. IuEdrOHITH

¥ 31E N — FEO T EMEZIRICEC FFTHAREL R IETH S, ZOWROAEITH
13 MHirata® X IcH#E I N4ty bV —vOZUFH EFRILIEZ LTW3B[3], 2S4 2y b
P —EBRIE CRARBIA CIE LT T 2 £ T LA T 20 T2 DHL0KAEIC X DR T
L2 EVHHDT, TOWIRLBWTHIT 2L ZITPROKTHPBEL 3 EHEHII NS,

4. t&elEGROEINH

X4 DREKNGHEDZE (35cmdp) ZMEICFF>TRICHE L LRI TE 0 VEINTH 5, HDOWE
T (Mo TH) BERIOENHET, DOEIZESPN L TEOEANICH 2 H-EN ZHLD
PHEr & 9 1CHEfT 9%, ZhE FARICRPIOENHO TEFOHlO R (Ko L) 56 & E?S
BUTC ZIUTHRHWIDTEE L 72O NENDA>THB L EBbis,

X4 OERIEZHEB (11cmd) DEICAH L THRDPE > T RO D O#EINZ R T, RPgOEnH
(KD B 133 el L7228, BEAThOOOEIUZITH]D & 25 TEADDOEIRIZA-ST
ML, AADOOCEIIZERMICHNTRE THETw2, mEIOENHO T ERNH D N2
SIFEINEHBRE LTV RVDIE, THPVOCHNOIRE) 2 WL 727072 EHEHII 15,
X5z EM0E (22cmep) ZMEICFI>TRICE & LERHICTELOEINTH B, X5 DM
IZ 3 TBDORELENHPEL 222210 THUANCE L 22 o7z, £ 2528, M5D0AKITRT LD
i, RO 2% LS s IBOENHIE L THP N, ZHUIET L EERZT
FTENEMIGTE E LRI E TEb b, KX D528k D IS HEIcE D 2 BRIk & 7-#
EZEHEHIZ NS, (4]

5. HI7RADE|MDOOVEIN

K6 EA 7 ADEMAEL 2o T TOMETKRIEE L EEDOVVENTH D, Ik
6o O THIRNW - { D#Eln tHESIN S, RYMOFNHEIHHERIOLH IR, %2
2 5 EIUH OMEFT AT NS B O AR EESAE U 72 2 E DX 6 DRI S b b, £ RO
DOWIHE IFoRICHEFT O TH 2 2 L DFHLTH 5,

| . A
4 D L EHOOOEI, 7513 EEHE, X5 oz OOOEN, LixwEagIc
FRHTES 2 = ABOBH2 DR2 5, MR L 2 &HC, BORINC 382 4T, £ild

SHEZH IO KR LB D,

3 ; { [FH Tx ) vo xR e (hRadmtt, 1975) .

2 | t 3 21 BB, R, JE L, TR AR, 15
N R (1990,3H) pp.15-20

| v

& [3] M. Hirata, Experimental Studies on Form and Growth of Cracks in
“"M Glass Plate, Sc.Pap. .LP.C.R, No.322, Vol .16, (1931) , p172.
4] feik THO b ) YRy (HFERE, 1944), pp.61-62.

6 z]\»‘?xo)g YHEI#E@UU‘%:U*LO [5] %JEZE' rﬁﬁiﬁ@ﬁé?j‘f.ﬂ (&&ﬁ?tﬂ#ﬁ%a 1968) ,p132
A lE RO X, A I o AR AE
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Relationship between Fingerprint Shape and Blood Flow

Toshio Okazaki
Graduate School of Yamazaki University of Animal Health Technology

Abstract: In a previous paper, it has been reported that fingerprint patterns are
related to the distribution of veins under the skin and the blood flow by observing the
rise in temperature of each part of the skin surface of a precooled finger using
thermography. Blood flow pattern was compared to each other of standard fingerprint
shapes, such as the loop, whorl, and arch. In addition, the ridge pattern of fingerprints
was compared with the grounding pattern of wave planes originating from blood
vessels with the finger surface. From these results, it was clarified that the fingerprint
patterns were related to the subcutaneous blood flow. However, the details of the
fingerprint ridge pattern formation mechanism are still unclear.

Keywords: Fingerprint ridge, Formation mechanism, Vein, Blood flow

1. IZC®IC
BROIBAEM -1 H ZAICER I Z ML TV D[], FEHITZNET,
FIER D A T = X LD Z K LT, FEROIEEE T O K RILE 5340 & % 72 BtR
NHDHZ L [2], TOREEIRIE SHANIBEOMPBOTHN & BELRBEBRNH V. FBOE &
BhE T 5 Z L 2B oL [3], RO AOMmY 2, mERKKE FIZh0ib 5 BiE R
ERET DA REMEIC O OWTIE Lt 4], — < wi, B 7Y 75 F D EDAR
(ectodysplasin A receptor)., WNT & BMP (bone morphogenic protein) 545 F = —
VoI NE—=rThhdZ enfgEsnbBl, LrL, ¥ F U 7 oFMoRisE.
T E TR D HFHEOH D MR ED X I ITHMOBIZEET LO0ONIAATHSL, 4
FlL, FEROREMBICET 2 NETCOT—FX 2L, HTFOELEHART,
2. fEO M AN & i OBl
B DT & & s34 OB 2 AT 32 7= D12, & TF oI mAi & affidb <<, FHo N
MNZEARAN R LED MR E 2 & & | FE O MM SE AR CCD I A 7 THeig Lz, KITHK
TOMRZBET L7202, Bibs THREGR LKL, V—FE7 77— AT THEER
DIREECZEHGICHE L, gL, THLbELMKITAZESZ LML TEDY
BREIRE EFOEBIL, MEICEFET 2D EE X L7z [3],
3. R ML OKEEZE(LD D O i O HEE
R, BRI, R D ¥ D FK R EE ORI IE R ZEAL D & L LRI DWW THERE L7z,
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BRRAc I, FmiRE LI, P RELE2 » LI E D BRREIO BRI D J51h
OTFMNCIER Lz, BT, EmiRE EFIE, PR 1Ly bdmE . TRICIEK
L7, 2Rercix, RmiEE BRI, BBPRGICIEAZZEE y i biaE v . FTHICIER
L7z, LED X ITHBDOBIZ L - T, MIRIZH S N2E W R O 5z [3],

4. JREhE R L O REMEDOHEE

MK F 72 TR ORI L > TR N2 BN LR G & OB N2 — o LD
Vefr & OBIMRZHE T 272012, BOABL TV B EMERL, ZHICE-T S hEORE S
LT, R —llilL7oE A, IK—HLE, ZOoZEn, MEZRA L
#émM@mh% L7 i@ Ay, FROERIZR L BRT 5 b0 & HEE Sz (2],

5. MRic =R SIADY

%ﬁ@%@@@ FEFIERBERELND DN, TORMEY v 7L (W) [BE O REE
ERCHD L, BMOREN/NSTFIENSWIEE Y v 7V BB/ &< 7
DM DFRO b, R OERERS ZOEUFER LIch s LHfEI Nz (K1), 2R
ORI A 77 = X LML, b B0 ba o B8 5 i AR AR AT & =M C o 2 bRl e
RTINS OB B ERGT oW G R0 E L B, 5% OB M
Th D, 100
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[1] Lacroix B. et al. Early human hand morphology: an estimation of fetal age.
Early Hum. Dev. 9 (1984) 127-136.

[2] PAW; B ER. RO EFIRDMOBEKICHOWNT. BOR¥RFE 30 (2015)
104-115.
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[5] Glover J.D. et al. The developmental basis of fingerprint pattern formation
and variation. Cell 186 (2023) 940-956.
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Genome QR code (spiddos) method (II):

Why does the genome—approach generate the congruent
classification of plants with the “Katachi” —-based one?

Koichi Nishigaki, Keiichi Hamano
Saitama University, GenilLife Science

Abstract: There is no a—priori guarantee for the congruence between the two quite
different methods; phenotype—-based and genotype-based <classifications.
Experimentally, it has been found that the spiddos method provides the excellent
congruent classification result with the classical phenotype-based one. To
understand this phenomenon, those concepts of “dissimilarity” , “evolution” , and
“genome distance” were prudently considered, offering the images of potential

powers of the spiddos method.

Keywords: spiddos method, Genome profiling (GP), Genome QR code, botanical

classification, phenotype-based classification

1. IFL®IC
ok, BB O TARSEHME ] (1598 4£) = Carl Von Linne @ THE# DO fE | (1753 4E) |
B D WVITHEE KRR [HEy B AR X8 (1940 4F) 72 SR 058 b, B3 72 2 BF
MESNTWD, HTH Linne IZ X VMG FFOERZHEBENE PN, Zhb
DI B ZRARE LELOTZOERERITS RO TV RN, —J, 20 fitid
RKLL . DNA M AL FE MBI ICER L, 4 H CIHERERIIFERICES S MY (4
W) #ET - DT ENRNERICR-TETND,

IRV T, B oFE Sinilarity) 2 EARICHE S LW S BEER (7
0y XA MERZRE) &7 DNA RS O S M HEE BTSN EER R (APG
728) LORICITFENENR S, ZO—HITAPTIE RV, EEE, HERIZHW
LEEFOBESCHAGODEICL s THEHKRIGENRAL D (XR1) . - T,
B TONEIT, —RICORLABLA S @HEREN L E RS, LirL, 20D
—HTHHAY NIEIZHE OB F TREAM () L0 EAFII—HTDZ
EMbno TS, ZOMOEFEEEBLR L, A RIEOFHME L @EH®EZ2 RT,
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2. REHLEETE
EY) P1,P2,P3 33 2 DT, FFEDOMAL - 88 H ((ERER L) TL,T2,,, DRBLA
(/A X7 L) OBEWICESLS, 26 0FMEME (similarity) 2257 7 &M
(R-H /DX H2) ITHEEZFML, ThbTXTEREG LT, HiBEOMEMN
Doy BEERE L, P1,P2,P3 DRMERD HONKRIRIZ L 508 F @%ﬁkmzé
VRN CHEE D DA Z L ICEBOAN VAL RPN AU ICEREET D, TOED
DR RDOREORREEZGEDDIIES TCEHRLLENMHWTEL (27T —1IK
o T T — KR mrF A MER)
— 5, BEFRFXOAE FIETIE, Y PLP2,P3 D5 7 A DNA DL IEEOH S
EMIHS PRIV L (7% A PCREAN)  ZA4LD D DNA B f s & ML RE H1 5 T 2
< HyBELER GRE AR 7 VESKKENE) B L OEAMIEIZL D" QR 2 — FR” o T2
VR AL, AR O A R 5 HEEME (similarity) 2R, £ O
BELLTOr ) AEMEEZRDDZ IR D, ZO—EHOFHZATITEBUIAVIAE T,
FERIT—RH - TEHTHD (CEk2) .

3. 7/ NEEHELY T AG{EERE”

FRO XD ITHEIC R R D5 IETROONTMRD BT D LW RIEIELT 7
UAVITIEFELRZY, b0 T BRI —FaRmdHA L L UTEEFRED
OHMUNERBERET (22T T AR ) S LT, BRICKZHETIEZR

WCEKET MR E L ColEEE (O o AEHEBRE” ) BSxS L. Ehb ORI
THEEME] PFEETHZ ERHEEIND,

SB. OFEYT - FEDYETOREIZLY, REMOER L BEFHOZE
HLUIZEIVBBIZERYSDOH D, 1 ORI (Bl IFEOKE X) 2RO DHDIT
BRI B2 X EORBE IEME/ o5y %k@*ﬁﬁf’ﬁﬁ@iﬁi/z’n%ébof<é
ILICENGIEE, FURIEORBERR (74+—NVT 7)) OEES ZIRILH
[N %ODT%ﬁﬁfEri%%E,e& LTWb, TNHEXZ 78T 2 BES O %2 O
EE (L2725 8{n 1 DNA O R SIE R (-7 7 LEEHEOIE) ) Lxtinftid T
25’9:75‘:‘?‘%%6 SOFVY, DNAD I HEEBRN 17 I VBERES ISR LzEX

CEDORERE LT, kxS FmEE TREBINIC e D ) (772 ~A T AIRE)
%EL FERRICE D HR~ODEBIZORNDHEEBEZLND, ZOBBOZELZENDL
KT —~<DONPREDLEEZEZOND,

4. BEIER
1) de la Torre J. et al. BMC Evolutionary Biology (2006) 6:48
2) Kouduka et al. /Znt. J. Plant Genomics (2007), 2007:27894,
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Design of Auxetic-typed Soft Robot

Hiroshi Endo
Toyama Prefectural University * 5180 Kurokawa, Imizu-shi, Toyama 939-0398, Japan

Abstract: An actuator is a mechanical element that converts an external input such as an external
field or an electrical signal into a physical motion. Soft actuators are made of soft polymer
materials such as gels and elastomers, and have various advantages such as lightweight and
quietness. We have previously fabricated a channel structure with a re-entrant structure with a
kind of auxetic structure, and developed it into a highly stretchable wearable sheet. However, the
deformation of the cell structure was limited to two dimensions. In this study, we designed a soft
robot with a three-dimensional auxetic structure using a 3D printer, and aimed to drive it by
pneumatic control.

Keywords: Soft robot, Auxetic structure, Biomimetic, Pneumatic control

(BE)] YL o,= T A h~v—L Voo WVESTHMEIZEA LY 7 baR vy M,
IR BB THDL LR AR EAL TS, V7 bRy b OBRENIRILEE 4
BEINTVWAD, TETIHERIETHETH AL A IRAT 4 v 7 REERSER SN T
W5, fEkovRy hOE—F—RNeRBICHIRINTWDLIOIZKL, ZohveARy b
IZITHRE & M2 R R D 2 N TE D, B2 %RT 22T, ABSAT
ERVEDRBEALMIGTED. FLARRICHFET D MR PO VREME LT, &
ATV T 4R ERFETOND. INORMPNERILMB INTZ N THITLEK
WESNTWDEN, RETIFAORT YV U EAT D Auxetic ENEH S TWS. £
D —FEIZ 2D-H A FAREEHEENH Y, Vo b T2 MEKE RIS~ 2 Bl RS 3 12
EINTWD. LoL22nn, £ 2D-FHERE DB ICEI SN TE Y, 3D-3LEK
B ERT L5 R EIEEER TR, SEEREEZIICH & LR ATE O ERERT,
e THERCRERFPINOBER SICEMRT 2REKENOK LD —X & LTHEMIT D
NTWNWEHZENLHLEETHD.

FREBKEZ, AMFETITAORT VU bEH T D Auxetic HEEZIEFRKD T —~ —
RERNLT, "u—XWF o —TEBEIC b Liv ) o X —&E 21TV, ZEIEBRENIC X
D ERE L BATHERE 2 G L7, DR CTHESkR D 2D-[BIRIRE D 7 A T VB % 2846 L
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Fig. 1 Schematic illustration of auxetic armored
cylinder with (a)(d) DAH, (b)(e) re-entrant
honeycomb (vertical), (¢)(f) re-entrant honeycomb
(horizontal).

(@)

Fig. 2 Snapshots of locomotion before and after
pneumatic control for various cylinders. (a) : DAH
cylinder, (b) : vertical honeycomb cylinder, (c¢) :
horizontal honeycomb cylinder.

B0 i 1
TPU (BARHEMER Y T L
T L ¥ > |Z Elastic 50A
ZHEELT,
ElR

(21X 7 4 7 A2 I

Fig.3 Photographs of (a) parallel-typed and (b)
crossing-typed chiral structures. Photographs of
stretching transformation for (¢) parallel-typed and
(d) crossing-typed chiral structures.
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Evaluation of the Numerical Analysis of Stock Prices
Using Generative Adversarial Networks

Taiyo Hodani!, Nakajima Daisuke!, Kohki Nakane!, Hirata Takayuki?, Hiroki Takada?
2Advanced Interdisciplinary Science and Technology, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
3Department of Human and Acrtificial Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: On March 19, 2020, the Nikkei Stock Average continued to fall on the Tokyo stock
market, closing at 16,552.83 yen. Stock prices fell assuming that the new coronavirus problem
would not be resolved. The aim of this study is to construct a financial time-series model using
artificial intelligence (Al). As an example, a few companies were herein selected from the aviation
industry in Japan. Using generative adversarial networks (GAN), we conducted a numerical
analysis to predict the stock prices of the daily data.

Keywords: Generative adversarial networks (GAN), Wiener process, auto covariance, Hurst
exponent, translational error
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A Study on Bio-signals during the Light/Dark Adaptation Process

Mizuki Makino?!, Tatsuki Kawai!, Hironari Sugai!, Taiyo Hodani?
Fumiya Kinoshita?, Yasuyuki Matsuura®, Takayuki Hirata!, Hiroki Takada®
!Department of Human and Avrtificial Intelligent Systems,
Graduate school of Engineering, University of Fukui,
3-9-1 Bunkyo Fukui, Fukui 910-8507, Japan
2Department of Information Systems Engineering, Faculty of Engineering,
Toyama Prefectural University
5180 Kurokawa Imizu, Toyama 939-0398, Japan
3Education and Research Center for Data-Driven Science, Gifu City Women’s College

7-1 Hitoichiba Kitamachi Gifu, Gifu 501-0192, Japan

Abstract: In recent years, we may encounter numerous situations in which stereoscopic images
can be viewed, and the use of stereoscopic images has become popular. As a side note, reports of
people complaining of symptoms of visually induced motion sickness (VIMS) such as headaches
and vertigo have been observed. Furthermore, reports on the effects of the illuminance
environment on biological reactions have been observed. However, the effects of the light/dark
adaptation process on our bodies have not been investigated in detail when viewing stereoscopic
images. Bio-signals were observed in this study to investigate the effects of the adaptation process
on biological reactions when viewing stereoscopic images. We observed a hysteretic control in the
body sway as the adaptation processed.

Keywords: visually induced motion sickness (VIMS), bio-signal, light/dark adaptation process,
hysteretic control, body sway
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A study on the effects of combinations of hues and shapes on short-term

memory
Maruno Mizuki,Matsuzaki Gen
Chiba Institute of Technology
2-17-1 Tsudanuma, Narashino—-shi, CHIBA

Abstract: In this study, we conducted an experiment on 12 male and female university
students to examine how the hue and shape of the memorized objects change when
recalling objects and symbols instantaneously memorized with the eyes. Displays a 3x3
white square in the center of the display terminal. A shape formed by adding color to 4
of them is used as a pattern, and 8 patterns are displayed at random one by one for 1.5
seconds. After all of them are displayed, check the patterns that you can recall. As a
result, it was found that line-symmetrical and point-symmetrical patterns are easy to
recall, and that there is a difference depending on the hue.

Keywords: short-term memory, hue, shape, pattern
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Research about the expression of the water
by the motion graphics that is in geometry form
Takahashi Koki, Matsuzaki Gen
Graduate school of Chiba Institute of Technology
2-17-1 Tsudanuma, Narashino—shi, Chiba

Abstract:

As the use of motion graphics continues to advance, we investigated the
possibility of representing water as a geometric shape and recognizing it in
advance as a new way to use motion graphics. We investigated the possibility of
using geometrical shapes to represent water temperature, water volume, water flow,
etc. and recognize them in advance. Four types of shapes were prepared, and 39
videos were evaluated by 12 men and 12 women for their impressions. Scatter plots
were created based on the results. It was also found that the images could be
divided into three groups with different characteristics. Based on the results
of this study, it is necessary to analyze whether there is a difference in the

evaluation of the images of water in the future.

Keywords: Motion graphics, Water, Geometric Form, state visualization
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Correlation Between Shape of Push-Button Switch and

Choice of Fingers Used for Press
Morisawa Kaori,Matsuzaki Gen

Graduate School of Chiba Institute of Technology
2-17-1 Tsudanuma,Narashino-shi, CHIBA

Abstract: We usually operate push-button switches with different standards using various
body parts without being conscious of it. We will investigate what characteristics of switches
humans use to decide which part to use for operation. The results can be used to develop products
that provide people with a better operating experience.

Keywords: push-button switch, sensibility evaluation
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Methods for evaluating ideas in biomimetic development

Satoru Tachibana
Graduate School of Human and Environmental Studies, Kyoto University
Yoshida-nihonmatsu-tyo, Sakyo-ku, Kyoto, Japan

Abstract: Biomimetics is a technical discipline that uses biological solutions as a reference for
manufacturing. The utilization process is unique because it requires the collaboration of different
fields, such as biology and engineering, and the communication in its development is difficult. In
this study, a worksheet was created to evaluate and visualize ideas. The goal is to promote more
active use of biomimetics.

Keywords: Biomimetics, Methodology, Communication, Support decisions, Project management

1. R

NRAFIAT 47 2T, EWORLITENEZE ) 3K VOBEICT LML OFERTH D
U BIRFELE L TITIREL 2V, Problem driven approach GREMETY) & Solution
based approach (fEIRIRIEEA) KNH D2, T, XA A I AT 4 7 ZADIEHFIEOIKRRIL
ZHETHOT, HELAY FrYy—IClT 2 LITOA TS, RAWSHCTHER%Z
LDOTVWDEINTEDN, AL T DD EWVWS BSHENEET H70O 70 ARFEERTH
D, BBICBT2aIa=r—va ryRNREENIBRERD D,

AT, TN OREOMRIZIIT B ERAOUENLETHY , [ N v 7 OFEAR -
i) WV BEEE HFIENR AR L TWDZ EIZERA L, BOBOANSANA A IRAT 47
ZZFHELLSBWVAIRKH L TAA T IAT AT ADT AT T 52120, LEBREICR L
T R EMOMPIREZRR L0 T5100F, ZOEBEHE LEMT D2 ENRMLER
EEZT,

2. MMAEFE

NAFTIAT 4T ADT AT T OFE M REIZ e iE, HECBEENAIHEIC 2 Y . BR%
BT dEmenolmala=r—ralr bl AL—X(ZhdSE, FFMHY—2 v —F
ZAER L7z (Fig. 1), V—27 v — MZiX, FIZIZEMT TV OAF LT 2L, AW
HRE ) S VICHETHHME R A L LTRE L, EEOMEMHTIE, & HOWRRR
FEHEMICAEDLE T, M T 2HEOHRSEADIT R ELRINIITOLEN D DH, KH
H CRili 2 b+ 25D T, 77 7R ELAETH D,

3. BF,. V- —LreffoTTEDI L
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NAFTIAT AT ADT AT T 252 ERFREICR -T2 LT, EHREEEL AL
—RATH ZEMNTE, WUICTAT T EBINTE LR ZIAATHS, IEHE LT,
EMICEAT 2HEE OB TOFEMARTEMSC, 7 —~OFM TiX 2 < @ et /18 ORE &0
STEH b WRETH D,

WRNRE LT, FMMFEORMICE ST, XA A IAT 4 7 ZADEMZ RN T D
STTRL, AL FIAT 4 7 AZBEANTDHNA—RNALE TR ERMFIND,

4. 5%RDTFRE

NAFIAT 4 7 AFEHOY = )VITBIELTEY, HEiiERE0a—F—I2 & > TIEMHE
Wiz WIkETH D, AFREDO Y —27 v — b7 a7 ho T, T2 E Y T 4B
BEATWD LEIEEWE N, 2075 %IF, 2455V —NVEEN LIV AT LA E2HET
HIE NAFIAT 4 7 ARBERANICKET ML S V2 BET,

Evaluation
Evaluation axis Question casy  €—> difficult Examples of choice or answer
Biology Obtain Buy Sold or not 2 E 2 2 & > sold in the market, vendor
Y Is it sold or not? ot S 3 S >
(Select how to obtain) Can you buy and obtain it readily? sold often can obtain sometimes ~ difficult to obtain
Cost How much i it? O——O0——0——0—0 so expensive that we cannot buy two individuals
cheap expensive
Capture Habitat Does it live near you? O0—O0—Oo0—0—=0 in our country, other location
. near/1day middle/Iweek far/2weeks<
(needed alive) Is the place far? y
Habitat enviromment  Where does it live? ) v, on land. i the il
. . O—O0—0——0——0 coast. in ocean. in sky. on land. in the soil, on a tree
Can you approach its habitat casily without specialised tools? easy not difficult difficult coast, n ocean, i sky, an fanc, in the sotl, an a tre
Season and span How many days or months does it occur in a year? O—O0—O——O0——0 for 1 month, rainy season
 day Y annual some months afew day
Oceurrence time of day - hat time does it become active? diurmal, nocturmal
Can you find it easily in a day? easy/day time slightly dark  difficultnight g
Population How many it lives in the habitat? O——O0——O0—O0—20 many
many some afew
Migratory ability Canit move? N
Whatis h d speccl? so fast that we can not see it clearly
hat is the range and spet 1o movement slow fast
Siee How large s it? more than 10 cm, less than Imm, not visible
Is it visible? large/distinguishable not visible/not large - g . g
Focus ability and area  Ability Is the behavior of moving or a fixed structure the focus? Oo—©O—0—O0—0 fast flying.
structure moving structure  active behavior
Condition What condition of the organism can you test?

dead but fresh, dry, in ethanol

iy O—O——O0—-O0——0
Can you keep specimens for investigation? easy/dry not difficult/ethanol —  difficult/only alive

Location Body parts What s the focus?

b o dissect it? oO—O0——O0—0—0 outside, inside, leg, wing
0 you need to dissect it outside simple dissection inside of body
Size How large is it?
" 5‘ S o—0—0—0—0 large, small, not visible
s it visible large/distinguishable not visible/ not large
How large is the product or application area? a few day some weeks ~ more than a year o - nanosize, mierosize
Application Can you apply the technology easily? 8 yes, we have similar technology already
PP youapply 2y easily easy difficult Y & Y
Can you check the effect of the application easily? .
easy difficult/small yes, it is easy
Cost Investigation Do you have enough money for the experiment? enough
! enough need more
Manufacturing Do you have enough money to make the products? O0———O0—O0—0—0 no, we need help
enough need more
Study progress Biology Popularity Is there enough informations about the organisms? O—O—C’—O—OH the organism is well known, and there are many books
wel some o
Study How much biological research has been conducted? - being researching but minimally
wellresearched ~research in progress  no research
Engineering Popularity Is there enough information on the product or technology? oO—-©O——O0—0—0 The product resolves a new problem, so there is little information.
many some. no
Study How much engineering research has been conducted? well researched
wellresearched  being researched  not researched
Stage of application Utilisation In which situation s the biological solution in utilization’ g ot yet buin process ot ilized not utilized, not yet but in process, utilized now
Starting point From which stage can you start? O—O—©O—O0—0 The topic was decided and experiment will start
apllication  experiment  research target-setting
Popularity How well is the technology known? O—O—O0—O0—0 The lotus effect is well known.
wellknown known unknown
Patent Is there a patent related to the application globally? No

no some many

Fig.1 "AAIAT 47 ABEEFMT 272000 —2 v— | BroifLas

B 3R

1. ISO (International Organization for Standardization) (2015) ISO 18458:2015: Biomimetics —
terminology, concepts and methodology. ISO, Geneva, Switzerland.
https://www.iso.org/standard/62500.html

2. Helms M, Vattam S and Goel AK (2009) Biologically inspired design: process and products. Design
Studies 30(5): 606—622. https://doi.org/10.1016/j.destud.2009.04.003

3. S Tachibana, R Noguchi, J Miyasaka, and K Ohdoi (2023) Evaluation methods of biomimetic
development: how can topics be compared and selected?. Bioinspired, Biomimetic and
Nanobiomaterials. https://doi.org/10.1680/jbibn.22.00070
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Create rotationally symmetric tilings with pentagonal tiles

SUGIMOTO, Teruhisa
The Interdisciplinary Institute of Science, Technology and Art,

Japan Tessellation Design Association

Abstract: Various rotationally symmetric tilings that can be formed using pentagons that are related to
hexagons, octagons, or rhombus are discussed.

Keywords: pentagon, octagon, hexagon, rhombus, tiling, rotational symmetry

1 [XZC&®IC

b LET DS DRECREE & A ViRY (XA VY, 24V 7, TEL—vay) L
WEBZTEAIH LZEKEHT DL, ZLOGRIFIEOZALE LIBFEEO A VOH %
FIBEESEDL L THANERMERKBEFTHEDL bR EEbs. 2oL HIZEARL
ZANDPHEY L TEEFED NI BRE CTIIH 20, BB HORBRH L2 51X2 A
M TR DRSS FRIC B E FEO D L O R TEAKBE L TA T E I LA I . £nbF A0
DGIZHATEZME D &, MIZiZRna=—7 2B EFEEONTE T, RE ke & TR
bLTEHERED.

CORETIE, TOXI R LTHHERZ D kxR ILATE 2 A V2 T [BR BR7e 2 A
Vo7 a4 5.

2 EEXMHLHES

M AT A )VTIEER LTIZEEFRe 2 A U 7 LT, EFE2Mio-bOREB LY
T, DFD, EFET360°/n (n1X3 L EDEE) OWNMAEZEESS O, nlEIEESS#HR7RZ
AV TEERTESD. ETLEMPRVWANTIANATR T TEZ IR EEsTehs Ly, E
BRIZ, T R_RTOBOBENELL, HOMNNE DB PAT %0 AT S A T360° /n DN
ZRFOLON, nBIEEEIHRRZ A Y 7 E2ERTE 5.

TIE, n EEEESFRRZ A Vo F 2R TE D EAREIANMIHDLDNENH &, ZRITWVED
EZAREMVICIMPEOBMNFAET D, £ —2HLE LT, B FATNAARE 2% T52 LT
TEHMHARRHD. ZOBIF, 2 HOMNMTARE H D0 THRMFICEE Y &b\ AFE
HAWTHRERS R Z A ) 7R TE D, Zbix, BEFOSMEE L Type | EMEND 7 7Y
—ICBTMEAEL ANV TS, =2RI1X, BEFEOMEATE Y A VORI E Type 2 EMEEND 7
7IV—ICBTLDT, 2 HMOTAKE H D TRERFRICHE D & bw 728 & H O ClRlEE R 72
AV T EBRT D, 2O 0 THERRIC LA EZIEY AL ERIIER LG LTS,

FRTCHEATE AR EZ AW R PR R E GO RE 2 ERICEZ 254V 7 ThHDLN, F
DI (RICZANVERBRSBMEFTEONTE W) ZAFRORNH H LD RWMEFHEO S b AlHE
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Ignacio Moreira’s Manuscript Map of the World Revisited

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Almost 400 years ago a sheet of the world map was made in Japan by someone related
to Catholic Missions. In 1986 this map went to the United States, and it is still there. The map
must be examined by Japanese scholars in cartography and/or Kakure Kirishitan.

Keywords: Era of Exploration, Cartography, Catholic Missions, Kakure Kirishitan

1. WEH

1986 412, H A NS O ot % B Tk [E o & #iX B Kenneth Nebenzahl (1927-2020) & F
r?ﬁo%ﬁﬁﬂﬁﬂ@ﬁd&%i& IONWTIERD, ZOMKIE, BF 5 < KIEIERRE N E L
BRIZ Ve COMVE) TEOR IR MK TH > T, fEHEED N v 7 BHEOBBRETH D,
400 EF"ﬁ)\H it s Z L HRREKRIC b2 Z0OMKEZFE LSBT 5 Z &%

AARNDOHEMTH D, RFIEHAFEE ~DOEONT TH D,

2. RO
Nebenzahl (BLF N K) D& L IZ YR H RIZTEE L T 722k A& X (FRI) IS H & 50
SENEL<, BARNGTHKIEST (LLTF X K) 25 B ARRRKE (MK - RK) o2 L7 va
EERBRLIZWEWS, 1986 4, RO X KOBEEZ NKNIL, 2L 7 g rZIBHL,
BENER Lz, 20 b &, X RIFES Ernia—a v R Z [SnTlz) o
T NTeDE T, YA TICE -T2 NRKIE, EE LI R A2 Fm i iE 4 L 5 K
L7z, BEWE-7m BARO B HKFE X, 1988 4FI2, V4 A RINT +—F — KX E
TN T,

LI o TmboZ b R oz iR (Fig. 1) 2 —H R N KIZZ 0 EMICR
DAFWT=, R N TVERY oA R IR, BN v 7 BEEOIEB R T HIK S o7
DThbd, BELED T, BARHI»NL TS, EMEANDIES = HRHMK T -7,

3. LONDEM
1993 FHEIZT A I T, MXFEERHRAEOHRRESNHE I, N KIEAL TR
Arfredo Pinheiro Marques (A F MK, 1956-)I1C&-> T, ZO#MiNZ RETERZBWZ,
MR ORI L, HARICHER S 2 HX{EE Ignacio Moreira(b. 1538/9-f1. 1601) D {Ef: TH
D, MRIFHKOTEL#E X, WEL T, FRELZHEL -,

1993 H 1%, BARR /L M HIVKE 450 AERREOE, 11 HIZiE, VAR TRSHEES
DI, ZZ2THMRIE, 2O DR & Moreira fEH - Sz BT 2 R¥EL A
72o 1996 121, ZIKI%:E.?U/T\/I/ NANVEIHARE X EZ RS D MK -7,
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Figure 1. Ignacio Moreira’s Manuscript Map of the World
Digital Image by Courtesy of MEDEA-CHART; the Kenneth Nebenzahl

collection.

KIEBERRFEIICEE LV Peter Derek Massarella(1950-) 1%, = o #i[xX] (Fig. 1) 28 Duarte de
Sande (1547-1599) @ 7 7 » U xiiE 4 GEMKAE D, 1590) ICfBET 2 b D72 &<,

AT RAZICIRD 7T VER TIRERADE] —HEZHY Fric, Moreira 2% 15691 4 Ck
AH)ICIRR O A2 vz & ERT 2R E 1TV nny, MBULXEBFE LR,
Moreira MYERL L7z H ARKIZEAFE LR WD, Z I - 728AM R Y Christopher Blancus
OHAARK(1617) X, 1985 FICR A SN, SIEEBY Y U a—U T AOFMIZR > TV 5,
728 Moreira (X, A TAX A ETEHZRWL, BEMXAECTH 20,

4. EBMOVEE
G EDOE VEE THENPOMETCHZBLEN, EEOFEHMY (A ) 3E->TWn
v, fEEHEEIZ, ABOBETH LN, EBUIRETH D,

BRI R OMK TH DI LTI, BET 2N OHA L ROME(r—~<) D& D
L7 <. BARICHFA B RE O FE) 1332 > T2y,

MEEADE] X <GmDiE, TZoHK ) IZITREO LN TV RN LD
WD, I, KiEEONMERBRIEMECTELIEORBLHD, 261X, TZOHK ] XA
AERZOLDTHA ), READOE] L9 LFEIX, Moreira 28K/ N HILEETIER L
= THARERGE] LV LEREOWMS DT T VERTHD EFITE S,

5. &3
MO SCFEHR e AT, DEBRICTETRT S, M E Ot FERY,

[ STk ]
N K &M K, Mercator’s World, (Jul./Aug. 1997), pp. 18-23.
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Toward Education to Live with AI

Shu Matsuura', Taisei Miki', Ng Bing Yuan Wilson', Kieko Ido? Katsuhiro
Goto®
'Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita Koganei, Tokyo 184-8501
Tokyo Gakugei University, Graduate School of Teacher Education.
3Shibuya Ward Shibuya Honmachi Gakuen,
4-3-1 Honmachi, Shibuya, Tokyo 151-0071,

Abstract: The child practicing critical thinking similarly invoked this ability when
interacting with ChatGPT. it could be said that ChatGPT is also looking for appropriate
feedback from humans. The Japanese also have a unique culture of attachment to mechanical
objects. These may suggest the possibility of a form of education in which machines and humans
coexist empathetically.

Keywords: Critical Thinking, Generative AI, Education with AL

I. IZL®ic

HAROHE L Al O DY OF L, BIIEAT FR TIA <A ST 2l B b
B RY L TOFEZKBEBRETH D, 2020 F000 OFM a v FEYICHE S RRKHE % &
ST E LT, REAFE-A—GHAKZH#ED GIGA R 7 — /LA AITE LICFEH S 4u,
FELOFTICATIC L D EBIZ MR ZH A7 U v ERmi bz,

AN, 2022 4F 11 H 30 BT m bEATRABRESNT-AARSHELZ AR GAT
(Generative Artificial Intelligence) Td 5 ChatGPT (XHARMRSHE THETH AL &%
FECEDLIENL HETO AL EHICEDHEB L WO MAIE THWBELBREE TS,
Z DM, ChatGPT TrEESCHBRZME L TCLE IR E ABOBE TOFEE LG O,

Eloundou[1] B2 kiE, mUA M BT —DEL OFHEN GAI OFBEEZITDH—J5,
BF L& CT(Critical Thinking) A F /WIZ K D H B ~DEEIT/ NI WEHEL TS, Z
NEDAF NI/ ERDNS BRSNS BED . Al 2 EERMICERT 2 ECHERER R
FTALESM T NG D DO TIER WD, RIFFETIZ, CT OFRPIITLN TV D /NER
5AEE 2] OB EBROFE T ChatGPT 2z AL T, WEDO IS Z M, /NERTO AT
EDOIEDHEDOFRENLERED,
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2. ChatGPT O ffi i T CT ZM-OVE = 1

FHEHERRENO B D /NFER 5 44 O [HGE 10
DIFET, HREFOBNOAEZ FTOHING »

B DAETRIC SIS T L & R L. tﬁt“‘&“j i’“
o@ﬂaﬁ%#é%ﬁ“ﬁ TV M ERTZ, X1

WEOBHAXHT D> LA DE 2 O I I = -
FRBEESEOEANTTIALATHD, MR T L 0~10% 1020 2030  30~40
512, B DOEZOHESIAEIE N, X5 XEFOBBOEZ DRG]
W2, BOOZEXICEHEMRBRLREWIIHEZT S M1 HRO5EROEE
Blb Ao, F . BoEFDOEZDORDY
I baﬁ%%’:%lﬁﬁﬁ“éﬁ%%%ﬂf:o e

/e CIREIC, BE O [BEDOK~DE  “oeRriness

Tﬁé’ﬁﬁﬂ’\é%%ﬁj FHHICEZSE, I L— BunLEDS
TTHRFLT CT 2B EIELEHLITR - BE ot b2
2. & D% ChatGPT @:i.\%ﬁﬁ%%’fﬁﬁnﬁbf\ o 1w w1 a
FOEEZEE I NV—TTELADLE, X 2] BROH
REMOHBRIAET 7 — F TORIZEES 15 M2 NEAZEDOE RO i

Thd, (BB L] ~OFERIZMxt
IR B DR TGPTIZRD ek 2 A, S bz &l vz & A% h o572, ChatGPT
DEEOEZRIIRBD OO LHHMITHRFT L WD ZENRA LT,

FEFERIT CIRERZOSI HIZEMT X 2 Th D03, ChatGPT OFEHILEMILLI T
HEND R TR+, %%ﬂ”ﬁ AR R RIEFEM S AT L[2]E LTHERT 20725 9,

EFECTHSOEZ 2 PR EETICE L O A R-2, AL E AR TIX
ChatGPT 78 1 MIORFETHM AR WIEME LKL TLHEZ A0, Yy aI L ArADE,
FWALGEEZ L LTh bbbz, did 2 MEET., #HHEZLZIFEREZ L TnD &
RAHZ e TE LI,

3. v A~DEE

GAT DAEMIIANTHORAE TH Y, TN EAMES T HET 5 X 5 72 Ao bt
~OBFETIZABMMTLRIZR LT, GAIIZEhZHoTnHE WV L5, AR CT
TAHRELTERIZGAI 25 M4+ 25 2 & T, Al & NI (Natural Intelligence) lXd:7FE ]
BEIC72 5,

EIHIZ, HAROTFEBIZ ALl ZEEELELTRTHRY, S #ins AT 4L, B
DOHESTEZLIMRZULE L TR > TS, ZOZ LI RTIABAREDRFEIC
UL Z &N TE D, ChatGPT IZFFED R AR TICHBLL, ANEFSETHDY
BIZENDFEDT AT —VEEW, ARFHEBER L TREB LARWEZLD
HKENPBF ORI L ARRBERICEDLEL,

ChatGPT IZADAEAH LEEEEZERELTWE, NOSHERFEEZFERT S Z & T,
AN®D well-being Z¥ET HF L TH AL X DHTEH D D,

%3 SR
[1] https://arxiv.org/abs/2303.10130(2023).
[2]HATH, R R B OB F Y AR Y 7 LG TR, T[2], pp. 19-20(2022) .

68



94 2023 6 9 ~11

REVEBEOMZ OBEBREN
AR osEA, MW i
FPEFERI R R EBE R T, BRI T P X 1955-1

neisei@gpi. ac. jp

Mathematical analysis of subtitles in The Tale of Genji

Neisei Hayashi, Yasushi Masuda
The graduate school for the creation of new photonics industries

Abstract: A matrix analysis was conducted on the regularity of the number of
characters in each title of The Tale of Genji. When the titles were arranged in order as
an N x M matrix, the number of N values for which the shift matrix determinant is
zero was 6 and 5. The former corresponds to all chapters of The Tale of Genji, and the
latter corresponds to the chapter "Kumogakure."

Keywords: The Tale of Genji, matrix, Kumogakure, determinant, long novel

777 2R, BRAITRNTWD, BT, MY OESLITFEOM VIR LKL, FH
EMGD L F T ADTR OB B % (2], ARAO—TH D AHOEEZ 2OV 7 F
7 ENERTFET D, BIZIE, AOBITHIZELDZ Y 7T ) TBRBIRS L, =
AU N TR D BE T O B G E RE S EER DO BATIBNC 7 7 7 I NEE2E L SELFITH D,
N H O 72 HFEFNBERE DN REROTEENC 7 T 7 I AMEE A L S/ 5 2 Roe e =T FiE
v R U RLNRFEET D, Zhid, BREICE CHEK - EE AT FIETHH4,5], A
[H] D B Rk 72 MR EN AR RE DN RER DIEENC 7 7 7 Z M/ T S¥ 5 1 IRC R =i Fik &

e ARBEXRE E% S8E 28 3K
BE =£ 35 #WE RE ®wHE B

Mk ME ER Sk #HE BE WA

Bk RAH B 72 B8 Bk BE

£ ik 4% Him BE #k BE BEX

1 M OLFEDATHIME
LT, hitnnd s, plzaiE, BMUEROO L D THLHIFBEERICE D FEMIZIET~ Y
A5 FIEICH D AN NSESRDBIFET D, £, RMPWEETHL 74 XA A+ 0
A ZICH —OOHFELAFHLE LRI TTEL LT 77 ZENERNICAINES
TW5[6], XERIBlD & 5 2 N OBEZFROIEB T o7 F 7 Z ik, REEM O T — 2 &5
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WXV ZOHEEDHEL LTV, DFED | CHRB]D X 5 72 A OB 28 h o 7 Z
7B NMEL BRERBOT — 2 EREERDPIIICHHBE LTV, REOER/G E L TiE.
FRERWFEN D D, ZOEMRNRO T T 7 XA STy, £2T, HFEOLR
WETHITIMEZ AV CIREWED 7 7 7 Z A W TS 5, Fic, RKWE
DAE §h % EICS D OIS D /NEZ ENT T 2 IR IR FE O /NE O FHUTH — STV 7220,
1I~3FThoHr(H 1), —ARZENLOXTHITZ., FHRANCREIN TV D L) ICEDbR D,
ZIZT, U7 MIAIHEZZENLLOMACNEICHEET 5K 2), ZowEADZHIz, /N3
DXFH A2 TEHTIZL, 1 BIEI TAIEZ BN L TWL, /NED 5 1TX8 5 Th HHE
2, Y7 MTFIOFIN 0 &7 %, 72, 6 {TX9FNDORFIZH Y7 MTFIOFIR 0 & 725,
ZOE T, THKOT T NEN IR DIITINROMAGDERNERH L RIX, 7774
MERHD EBEZOLND,

e c RIKEEICB W T, NEO SUFEHICHAIMZZONE RN H 5 Z L iE. (EEOEMN
BEOUNHE™NL L EEbND, BIC, 5 17X8 W ICE L Tik. 1EH DOk E )
Sl EEBETLE, FEOLERFE B RBEERE X 5 5[9],

M5B DXFHDTIXDEHE : £T0”
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D2 DXFHEILD
@INEFTDENThDOMELRT S
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April 30th: The day of Radiolaria

A. Matsuoka', H. Yokoyama?, N. Maehata3, Y. Ibaraki?4, T. Ito®
1) Niigata Univ., 2) RC GEAR, 3) Image Mission Inc., 4) Fossa Magna Museum, 5) Geological Survey of Japan, AIST
amatsuoka@geo.sc.niigata-u.ac.jp

Abstract: April 30" is designated as the day of Radiolaria. The establishment of the day is
explained and activities of each year since 2020 are introduced. They are recorded in the web
page entitled “RAD.INFO”.

Keywords: radiolaria, outreach activity, calendar, card, picture book, RAD.INFO.
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