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Mathematics of a crashed thin sheet

Koryo Miura
Inst. Space & Astronautical Science, Sagamihara

Abstract: This paper shows that, through cautious inspection of a piece of crashed
sheet, one can find a particular fold pattern dominates over the whole surface. Using
Maekawa’s origami theorem and Fedorov’s theorem of tessellation, the pattern is
proved to be the disordered shape of Miura-ori

Keywords: Miura-ori, Maekawa, origami, Fedorov, tessellation
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Utilization of Science Origami in classrooms corresponding to
developmental stage

Shozo Ishihara
School of Health and Social Services, Saitama Prefectural University,
820, Sonnoomiya, Koshigaya, Saitama 343-8540, JAPAN

Abstract: Since 1995, Origami-models made of triangular units, called Science
Origami, have been introduced into lectures for a wide variety of developmental
stages from a schoolchild to a university student. Judging from experience of the
lectures on three—dimensional structures of crystals and molecules, some teaching
plans making use of Science Origami are proposed according to each developmental
stage. It should be remarked that most of students in each classroom have
constructed their own Origami-models after several attempts.

Keywords: Science Origami, Origami-model of crystals and molecules, Teaching
material of three-dimensional structures, Developmental stage
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[ 1] S. Ishihara, “Science Origami, The Origami-model composed of Polyhedral
Skeletons”, Symmetry: Art and Science, 2010/1-4, pp.100-103.
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collapsible and expansible structures consisted of tetrahedra

Tkuro SATO, Hiroshi NAKAGAWA, Yasuyuki YAMAGUCHI, Jin AKIYAMA
Miyagi Cancer Center, Natori, Miyagi, 980-1293, Japan

Abstract: In image display electronics, liquid crystal molecules transit between
prismatic phase and helical phase alternatively. By molecular twist, structures
consisted of tetrahedra expand and compress (extremely collapse). As a possible
application of collapsible and expansible structures for space—engineering or
growth mechanism of corner of beetles, some ideas are shown in this talk.

Keywords: collapsible and expansible structure, Sommerville prism, Boerdijk-

Coxeter helix, Hill tetrahedron, space—engineering
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Sommerville ®PUME A IZ A(0,0,0),B(2,0,0),C((1,1,1),D(1,1,-)AZ 4TEA L L, 34D
FEX2, V3, V3oAMAGZ _ED=AF 4 KN brSmNmkTcdsb. —F, Hill ©H
A1 AC0,0,0),B(1,0,0),C(1,1,0), D(1,1,1) % 4TEM T HEAHET, AIE D 4 H51K
WZR->TWa (). 2 b0MmEAEICITE BRI ZRZEMBEER L > TWT, AiE ZHE
HETFHEE=ZAEQ), BECTIIEZAREICNAEA SN AR EEDL LN TED.

RI=AFEoXE Yy

Sommerville ZfAfEMNSMAMRZ I LIZBIRODO R THERINTZATZ VN E2EXD.
FEE20MmT25 2WUN 3 ICEMmETHE, ENEAE AT EEEZEAS L TCEAFRLY
RO UNTAEICERT S, MEICHNET 5 Z OERIT Boerdi jk—Coxeter helix & FEIX
AU, B U ALA arccos (-2/3)=131.8° [ ZZ DI ERERICLI-THEEbIN5 (3). T D,
VOESOEBLELPDLNADORE SOMICIZELWEBNXNRSLTE0TH D0, Ml
RO ICEY 2. 2R LT, BEE 2 0o%HAany 6 ICHMET S & =AFIEHY =
TENT, FHEIZH L OSSN TZKE~L BT 2 (4). Hill A TIIR SV 3 DK
NES 1 FTEMIT DL, Sommerville ZAFEDLEA & RARICEEL 0 DX ~E LTS
5. UEOT o A2 WREICEENREI T FAVOADOKREETANELNDITT TH
LN, REOTAEL D EFMOBELEZRET L LIXTERVWL, FUOESOAE&E
EDXIRFEMTHLTEBESENITLI VDD, 72, DO S ZEGERICSLSETE
BEFRBCENT OO T 7 VL TELORMBEE 2D, B ZES TEEE L TR,

N

P
§ i

(2) Sommerville prism

\
\

(8) contraction (4) elongation

(3] &tk

[1] Goldberg M: Three infinite families of tetrahedral space-fillers, J.
Combinatorial theory(A), 16(1974), 348-354

[2] Hurley A.C.: Some helical structures generated by reflections, Aust. J. Phys
38(1985), 299-310

[3] Coxeter H.S.M. : The simplicial helix and the equation tann § =ntan 0, Canad. Math.
Bull. 28(1985), 385-393
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Homometoric structures -3

Special case: n =even, r= n/2
Takeo MATSUMOTO

Emeritus Professor Kanazawa University,

Private address: 920-0955 Tsuchisimizu 2-77, Kanazawa, Ishikawa, Japan

Abstract: In Nagasaki(2017.12.5-7.), and Sendai(2018.6.22-24.) symposium, several
items on homometric structures have been presented. The writer reexamined
“ Quartet" structure (n=16,r=7,n-r=9), and “vector sets” in Senndai. This time, one
homometric quadruplet among three, from the cyclotomic sets: n=16,r=8=(n-r)/2. is
reexamined, even though old, classical problem.

Keywords: homometric structures; cyclotomic sets; tautoeikonic sets; vector sets;

homometric quadruplets

LAREAMY) Z7HEICOE, RiRF, e EBELTERER, SEITSEEE n 2MEHT,
FAER r=n/2=(n-1)/2 DLBEITHOE, BET D, _@%%‘k*ﬁ:@% LT, REREENE
D, r O FERE/NTHY | n/2=r BEBO L ORBKEV, (A.L.Patterson,1944) .
I, W< HIMETIE S 225, Bl EAMEEEEL T, BRETTH 5,
2. —WotoOBEMES 2, ME Lo SE S TEBL, Circular representation (%, Ptterson
(1944),Buerger(1977.,1978),Chung Chieh(1979) Z W %EnH 5, £ (2017.12.)
ﬂJJ'L‘(2018 6)DY R Y 2 ATRmXELT L, ZEICLTRSN,

Ll BEOEE T, BEEARMEM. Quartet (n=16,r=7, (h-r)=9)D 1HlIIc>E, BitL
710 1{EDOEA/S Q2% complement((REEZ#)Q &, Z 45 @D enantiomorphic
72 E(Q).E(Q’) 4 M OFH A ISR Quartet” TH D, Q, E(Q)k%zh%OD vector set |1
KRB E 725, F72 Q, E(Q)D vector set X, B, AAELICE LT 20 LA
Thsd, ZOWEIE, homometric pairs, triplets,quadruplets %%%—?'ﬁ“ EEABKERD,
4. A4BEERETANIVIHEES XA THO 1, type-l IZOZXRIFGTHELEZN, HFOE
29" % , Patterson(1944) 2N — RO B EZ M E Lo &SR] (BA S, A A 8 TF
BLL7=YH D TH D (cyclotomic sets), 3 %14 7 &4, {n=16,r=8, (n-r)=8} T, a,P,y,d D4
OB S, AREY EfEE D, 48l type-1l % Fig.1.\Z/R"7, £/, type-ll—a O Y&
#l7Z Fig.2 27”7, Vector set [IXH TORELAIZ, Zbid, B FH EAMEE . &
<BES %,
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Fig.1: Homometric quadruplet from cyclotomic sets, n=16, r=8.

WEAEA N 7H#EE, (324 7HD1)

12 vlvi- .1,7-12

Enantiomorph Enantiomorph

Fig.2: Type-II-a @ Quartet, MU EFH, n=16, r=8

P E BN
[1] A.L.Patterson(1944): Ambiguities in the X-ray Analysis of Crystal structures. Physical Review,
65,6,195-201.
[2] Martin J.Buerger(1977,1978): Exploration of cyclotomic point sets for tautoeikonic
complementary pairs. Zeitscrift fur Kristallographie, Bd.145,371-411.
: Proofs and generalizations of Patterson’s theorems on homometric complementary sets.
Zeitschrift.Kristallogr.143,79-98.(1976)
Interpoint distances in cyclotomic sets. Canadian Mineralogist.(1978)16.301-314.
[3] Chung Chieh (1979) Analysis of cyclotomic sets. Zeit.Kristallogr.150,261-277.
[4] AR © BREA MY v 781G, § 84 MIROREL VRV U AFEHTHE. p.13-14,
2017 4 12 A Rl RF
[5] MARREREA MY v 78— 2 58S EIRORF T VR DU LG T % p.43-44,
2018 4F 6 . WALK
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Voronoi Random Packing and Delaunay Random Packing
Masaharu Tanemura

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

B E

We present new classes of random sequential packing, called an ”Voronoil random packing” and
?Delaunay random packing, where the former was proposed by the author as ”areal random packing”
several years ago. In this paper, an exact algorithm of one-dimensional Voronoi random packing and
a flavor of the new Delaunay random packing are given.

Keywords

Car Parking Problem, Random Complete Packing, Voronoi-Delaunay Cell Division
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HISEOREY Y RY Y LATERIL TR YA LREE] EMTI23HLVT VX LAREEEERL, ©
D% 1-D (1R5Z%EH) , 2D BLU 3-D OftEHY I 2L —va VEERERLTER 2], 3. — /A, #®
KN ST 2TV X LABRFHEBEE UT 15V X LBHEME] 250, 1-D TIXEE ORHEMRHH S
nTwWa (1. 1-D © MEfET > X LFE] 1% Voronoi S DEIICHINE D2 RETH > =D L,
(5 v & LBEEERE] (ZBRk FRIORE, 3725 Delaunay S0 QRS ICHf %2 T AE L MINTE 5.
TDEIIICEZDE [HET VX LFRE] 1 [Voronoi 7 VX ALARE] LRHT2DORHERTHY, TD—
7T 2D D [V ALEHEME] & UTHU L Delaunay ZAFOEBIZHIN 2T T v X L REDIE 2
S5N5. KFEETIIFTEFEROPFETH 572 1-D @ Voronoi 7 VX LAZBEREDO TV IV AL Z2RT S
L2 HI22-D @ [Delaunay 7 v X LAFRE] OFET VT XL E—Hl%RT.

2 1-D Voronoi S VY ALARELHFEOTZIITY XLBE

FEINHXME L L. N 2K L IZ7 VY XLARBEI NS HOMKE T 5. Kl L IFEEI N N
D 5T Voronoi D E X4, & Voronoi S0 DEIIFHERME a. TV REVWEDET S, T, FVXL5%
BREFZNI EBASRMOINRETH D, KT 2; D Voronoi fRTDEI % |V(x;)| TRITEE, 1)
|V(z;)| > 2a. D& e, 2) BHER T z;,2; [T UT |V(z)| + |V(z))] > 3a. DHELITEWTH UV
x W72 RERERNDMMERTE, BREDZNS DARERNEZHRT H I L TRARENEDTE 5.
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3 2-D ® Delaunay 7 V¥ ARET7IITY XL
BRUDLND T VX LAFHRRDT IV TY ALATERIND :

1. N~ NOXLUT, NEOFR%E K A=Lx L OFT—FRT VX LITERT 5.

2. MABLIED Delaunay 2# 2557 3 5. £ LE LMD Delaunay = (Delaunay Triangle
=DT) DOEMED s, LD/ FNUE Step 1 1217E, THLR TN Step 3 1297K<.

3. TAMKF x; % ADFTHERL, Mx Z2RHMPZDT 25HT 5. LLEZTNSOM
BERENE s, K D/INE < ARIFNIE Step 4 1247< 5 EH AT Step 3 1247<.

4. N « N +1. 3L HEE SN/ Stopping Rule Hi7z X il Stop, T b irhid
Step 3 1217 K.

Z 2T, fliffizz Stopping Rule (&7 A MR, 7D ny 2HONUDHHEABIETHD ;ny ZRKEL
FTIUTERAEI L N F—MIC R E 2200, EELR SRR 24 < 721213 @Y 78 n, DIEDFREDVIFET
H%, 112 Delaunay 7 v X AFRHED—H%& 5272 (A =10 x 10; L = 10; 5. = 0.5).

Pattern of Voronoi—Delaunay Division

10

X
1: Delaunay 7 > X LA FED—f] (L = 10, s, = 0.5;n; = 50000, N = 70).

S 3R

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

[2] FEA E3E (2014). HREZ VXL HEE — HL W VX AZRAEMEORKE — BORNERE, 29,
162-163.
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10



86 2018 11 28 ~30

dodooodg
oooo (oooooo)t
Destruction of the invariant curves

Yoshihiro Yamaguchi

Abstract. The breakup of the invariant curve for the standard map T defined in cylinder is
studied. In 1979, J. M. Greene proposed the criterion to determine the critical value a.(w)
at which the invariant curve I'y, is disintegrated. This is named Greene’s criterion. The
justification of Greene’s criterion was done under the condition that the set of quasi-periodic
orbits is uniformly hyperbolic. The proofs already carried out are not complete as far as
there exists the condition mentioned above. Using the geometric method, we justify Greene’s
criterion.

Key words. Standard map, Invariant curve, Quasi-periodic orbit, Greene’s criterion
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The Island of St Helena: Dawn of Its History

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: The island of St Helena was discovered by the Portuguese on 21 May 1502. The
Portuguese first kept its whereabouts secret. Several events act as triggers of revealing the facts
about St Helena: Magellan’s circumnavigation of the Earth (1519-22); the Tensho Embassy from
Japan (1584-6 in Europe); Thomas Cavendish’s circumnavigation of the Earth (1584-8); Jan
Huygen van Linschoten’s Itinerario (1596). Portuguese monopoly in Asia came to an end.

Keywords: Cartography, location, plan view, revelation of the secret
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GSSP for the Jurassic—Cretaceous boundary and phylogeny of
radiolarians - Data from the Bosso Valley section, central Italy

Atsushi MATSUOKAI, Xin LIZ, Marco CHIARIS, Angela BERTINELLI!
1Faculty of Science, Niigata University, Niigata, 950-2181, Japan

2Nanjing Institute of Geology and Palaeontology, CAS, Nanjing, 210008, China
3C.N.R., Istituto di Geoscienze e Georisorse, Firenze, 50121, Italy
Y Universita degli Studi di Perugia, Via A. Pascoli, Perugia, 06123, Italy

Abstract: The Bosso Valley section, central Italy, is famous for one of potential
candidates for Global Boundary Stratotype Section and Point (GSSP) of the
Jurassic—Cretaceous Boundary (JKB). Calcareous microfossil (Calpionellids)
stratigraphy and magnetostratigraphy have been studied sufficiently in the section.
The evolutionary phylogeny of radiolarians is expected to produce an additional base
for considering the GSSP of the JKB. Occurrences and preservation state of radiolarian

fossils in the Bosso Valley section are reported.

Keywords: Jurassic, Cretaceous, Global Boundary Stratotype Section and Point (GSSP),

radiolaria, phylogeny, Bosso Valley section, central Italy

[FL®HIC
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[1] Housa, V. et al. (2004) Cretaceous Research, 25, 771 —785.
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2019 Calendar of Radiolaria

Atsushi MATSUOKA and Haruka OHKOUCHI
Faculty of Science, Niigata University, Niigata 950-2181 Japan

Abstract: Calendars using images of radiolarian skeletons are expected to enhance a degree of
social recognition of radiolarians. A radiolarian calendar for the year 2019 is produced and is
available for sale at major museums in Japan. This activity is regarded as one of fruits of the 15"
meeting of the International Association of Radiolarists held in October 2017 in Niigata, Japan.

Keywords: radiolaria, calendar, 2019, InterRad 15, social recognition, outreach
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About Elo Rating of the Youngest Professional Shogi Player Souta
Fujii
Kazuki TAKATSU", Hiroki TAKADA* and Takayuki HIRATA™
“Department of Human and Artificial Intelligent Systems, School of
Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507,
Japan
“*Human and Artificial Intelligent Systems Course, Graduate School of
Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507,
Japan

Abstract: How to estimate the strength of professional shogi player have been discussed.
Elo rating is a way to estimate the strength of shogi players. Souta Fujii is one of the
most famous professional players. As Souta Fujii became a strong player in a short
time, Elo rating has not been able to estimate Souta Fujii's rating accurately. The
difficulty of evaluating the rapid growing young player by Elo rating was discussed.

Keywords: Board game, Elo rating, Shogi, Souta Fujii
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Effect of low/high-definition stereoscopic video clips on the
equilibrium function
Shota Yamamoto!, Hiroki Takadal" Yusuke Jono!, Masumi TakadaZ
1 Department of Human and Artificial Intelligent Systems, Graduate School of
Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
2 Chubu Gakuin University, 2-1 Kirigaoka, Seki, Gifu 501-3993, Japan

Abstract : In recent decade, there is an increase in the opportunity to view stereoscopic video
clips. Although the case reports involved in the motion sickness have been obtained due to the
stereoscopic viewing, the mechanism of the symptom has been unclear. Also, the way does not
have been established to easy the severity of the motion sickness. The aim of this study is to
investigate the effect of low/high-definition stereoscopic viewing on the equilibrium function.
Eleven healthy young volunteers (mean + standard deviation; 22.6+ 1.0) participated in this
study. Severity of the motion sickness is herein measured by the sway values such as the total
locus length, the area of sway, the total locus length per unit area, and the sparse density.

Keywords: stereoscopic video clips, motion sickness, equilibrium function
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Evaluation of contents to prevent from the mild cognitive impairment by using virtual reality
Kosuke Hirayama', Hiroshi Tahara?, Kikuo Ito’ , Toru Tanimura',
Takayuki Hirata', Hiroki Takada',
!Graduate School of Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
*Vitual Space Studio Ltd. 6-15-11 Sotokanda, Chiyoda, Tokyo 910-8507, Japan
3NeuroSky Ltd. 1-11-1 Nihonbashi-kakigara, Chuo, Tokyo 103-0014, Japan

Abstract: It is a big problem for an aging society to establish the preventive measures against dementia.
Game-content with virtual reality has been developed to detect the mild cognitive impairment (MCI). We
herein evaluate the Electroencephalogram (EEG) during conducting the game for sports vison training

(SVT). As aresult, cognitive activity might be enhanced by the SVT.
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Da Vinci and Torahiko Terada — Key Persons for Science of Forms
Ryuji Takaki

Abstract: Two key persons are introduced, Leonardo da Vinci and Torahiko Terada, as pioneers of
the science of forms. First, the scope of the science of forms and the activities of Terada are
explained, and a philosopher Titus Lucretius Carus of ancient Roma is introduced, whom both
Terada and da Vinci were interested in. Next, personality of da Vinci as a scientist is pointed out,
with examples of his activity, i.e. the free fall problem and the observation of vortices in turbulent
flow. Then, what we can learn from these two persons is pointed out. Finally, a short report is
given of the recent result in the narrative analysis by the present author.

Keywords: Da Vinci, Torahiko Terada, Lucretius, Science of Forms, Narrative Analysis
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Modeling of Metric Signature Change Problem with Variable Hyperbolic
Metamaterial
Kei Kusumi, Keisuke Ota, Shinpei Kobayashi
Tokyo Gakugei University, 4-1-1 Nukui-kita, Koganei, Tokyo

Abstract:Metamaterial is artificial medium possessing peculiar properties not found in nature usually. One
of the tipical metamaterial for electromgnetic wave is made up small, arranged structures, e.g., arrayed
wires and double split-ring resonators. The authors of [4] suggested that we can model the phenomenon
called signature change which is thought to occur in the early universe. In this reserch, we extended it to
be (3+1)-dimensional case. As a result, we found that the entropy would increase if the signature change
occurred in the our universe.

Keywords:metamaterial, cosmology, cloaking, metric signature change, hyperbolic metamaterial
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CAE U (K1)[3]. RERD 5 ERERICEI 0 b 2 & & KROKMFE 2 RTHREOHER K O S
WEDLL, ITNEREFESZE VS, ZOYF IV AOZLED, REFSEOBIIFHTED LS
BERNRZ 20070, FLWI LIZHS2ITIER > TV,

% Z 7 2010 4£, Smolyaninov 5 IX A ZMHHEI A X <5V 7L & HWT, RS 2/LRIEZ (241)
IRICRZETETIMLTE D LB X, ZTORR, R SZILOBITIRBEE VIG5 2 & % BlERKIZ
WU [4], ABFZE T, EROFHTOREBEEDOEOEME MRS D12, (3+1) WoThZ2iz ik
AR L 7z,
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Manufacture of Metamaterial Indicating Negative Refractive Index for
Water Wave

Satoshi Wtanabe, Keisuke Ota, Kei Kusumi, Shinpei Kobayashi

Tokyo Gakugei University, 4-1-1 Nukui-kita, Koganei, Tokyo

Abstract: Metamaterials are artificial material with structuers in which wave behaves anomalous . We studied
design of metamaterial with negative reflective index for free surface wave in shallow water. I will talk about how
to realize negative refractive index for surface wave and the experimental result for the metamaterial actually
made using a 3Dprinter for free surface wave.

Keywords: Metanaterial, Water Wave, Negative Refractive Index, Transsmission Line Theory

1 FUL&IC

ARITVTINEIE, BHRAOYEPROZ DR WHEE 2RO N LNZYEORITH D, ZOWEDO—DIZ T&
DR 3 5, 1968 1T Veselago 12 & > TADEH TR %2 K DWHE OFEE T MV HERANIT R T N7z [1) A5, X
ZD XKD BYMENELE LR o 7220w 3T b <o TWz, LA U, 1999 12 Pendry 238 % W 72 Rk 7
EIZ X > THRICH U CTADRFTRE2EHT LI ENAFETH S Z 22 HH U [2]. EBRIZ 2000 4121 Smith 52X >
THRTHD T, KW U TADRITREZFFOA X TV TABMMESNTZ 3], TDIZEIZLoT, A& TV TILOWH
FIF—5UTIH U, BRI TR, HEOWPKDOWE, £ LU THIZH U THRAROYENRT Z LDBWKIEE R
T, A BRAZRI T TIVIZOWTHIEDBAIZITDATWS, LA L, ADEHFTREZ R OWEILEHRFUTIIIFE L&
Wiz, ADRTTEEZ R OMBENFET 2LEIREDZHRIZA A —IUNRLISV, KX HFDORIZHTE2ARIT VT
WFEBIZHERINTVWED, KOWITH U TADRITRE/RT AR T ) TIVOWIEIZFH X [4] 12 & > TEERIZR
INTWVWBIEITT, EBUZAZRY TV TN EERUERT 2 £ TIZTIEE> TR,

AREFFETIE, KEEH IR FOW & BR ) RN RBIRENPTGETH D I EICEH L, KERIINTE2AXTTI TV
EEBLBMEUTIEHT S Z W TADEHT R OREINZEEOEBN BB & 725 & F X, KHEREIZH L
THDRESHRERT AR T Y TIVOIER %2 AATZ,

2 BDEHFE

ARIT )T IRk A 22 R o> T0EH, ZOIRHTI TEDEITER] L WIEMERH WS D Z 2%\, B
%, TAORFTRERFOEE ] L WOIEKRE LT [AZXTFUTIV] EERZ 22T 5,

PAR T, EfgiEm 2 W - A ORI R OB R EIUIZ DWW T 2 3H T 5 [4],

M1 D& HFITES L ke RET S L. ZinrHREOMEREL O, ANl e Bl loBE P L&
i Q DREfRIX

P, A+B B B B Q.
Px+l _ B A+ B B B _Qerl (1)
P, B B D+B B Q,
Py B B B D+B ~Qyi1
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KEEIZT B A XY T ) TV ORMEITHERPOX 3 DEIREDIZRDIETFHRTES, RATHHDOIRDEEVHHE
BEORBEEZMHTERVE VI HD, AXITVTIVOHEIIBWTEHETHD, £oT. AZIT YT ILOREDA
TVIIRASERWOWRIZL > TEAT S, AETIE. AXTVTIVEEME L THEATELEIE2HEE LT
WB72H, ARITVTIVEEDIZEBREERKRDS, EEREONO LIZELZ YA X2 ELTWDS
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OREZ RN TE-T LI VIR TH O, MBEED RN Z i Th S, TDD, AXITI TV EHEME LTHE
T2 2HEL UTWAEAMEIZE > THELE-RIETH D L VWA B,

4 F&b

KR IZ U CADRFTRE2 LB T 2T T T[4 TL > THEINTVS 20D, RIS TIEFEBIC K I
TEHEARXIT ) TNOEMERAT, KEKIZIRHTEIAZIT) 7L EHWEEREENZERTNIE, A A—-YDLD
5WVWAXTT Y TIVOME LR EBKNICHER ST 2 Z 2R A IR D, ZOZEFESHEDARXRITITILDI SRS
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Cratering and disruption of impacted porous—dust aggregate

Hiroaki Katsuragi and Jiirgen Blum
Department of Earth and Environment Sciences, Nagoya University, Japan
IGEP, TU Braunschweig, Germany

Abstract: When a spherical solid projectile impacts on the surface of highly
porous dust aggregate, deformation and/or fracturing can be induced. In this study,
we performed a set of simple impact experiments. A solid sphere is impacted onto
a dust aggregate of packing fraction 0.35. To reduce the air-drag effect, all the
experiments were carried out in a vacuum chamber. By systematically varying the
impact kinetic energy, we found that the cratering by indentation or the
fragmentation due to the fracturing is caused by the impact. The shape of crater
agreed with the spherical segment of the impacting projectile. And, the threshold
of dynamic pressure for the fragmentation could be estimated from the experimental
data.

Keywords: porous dust aggregate, impact, cratering, deformation

FCL®HIC

KGRI O MM EERE T, 7 37 a4 XOEKREK PN EEEREZBRYEL,
WMEENLERELEZEZEZLON TS, LL, ZOREBBIIASICERSNSDITT
L, BRARBEN DL ENINETHEMIATVS. FiZ, 7 I 7k TFOAK
CEVEONDEBERIIEREOEH VAT AT OFEELZ L W EBELLN, TDXO7%R
RS A MREEERNPERIZLY POXIICTEDIE S MoV TIE, HEMNTR-> T
WS NE . ZO XD moON, MEREL A NEEEROBEILEEZW LT D
T~ DOEBRIFENITERAICE 2N TWA 1], —7F, @ZEREZ 2 MgERo 5578
P, BMWRHBeE R RN OREMICER Z R OFTI MBI O R R PR L LT,
VT b —WE O Ny 7 E L THHEEEVWL D THLEEZOLNDS. DL EOY R
Z2F, AT, @ZEREX A MNEEERO EFEOHEMEE B L, B L SER
KA A NREROBEEIGE (L7 b—F —BEMEE) ITo>WTERMIIEEZITH =
L7z

£

EAK 1.5 um O Si0 ki + &2 M2 L5 L 512 (¢ =0.35), EE20 mm, &I 20
mm O MFERICEKRTE Lz, B LI BEREBEETF v o= CR@E L, HHRE NI B
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4 mm FEPE O ERERSE O EAREK 2 # 22 # v =02—3 m/s CHEHE S, HEHOKEFZEH
FEH AT T L, BEERBOEZE - BA - B0 E0E )00 4 A NEERO ) F R
WZOWTHENT LTz, F7z, BRICEIVEAR (ZLv—4—) BRI NTEHGEIL, 07 1
—H—BREL—Y— = EHAVWTEHAIL.

BRLEESR

FZEE DN/ S WAL, WTHROERICE WD CHEEAHIZERVNVEADORKICHRIKY &
AL, ZOEEREITIE, WMRICEIVERINTLZ LV—F—HEREE . (M1 /).
WREELY FTC, RO VX —PNEEAHBA 2000064 —7y b Th dEERIC
BHROERDAOND L HIC (K1 HR), +REREEZ XL —DINZ LN
BIEREAREENE DL 51202 (M14A). Zb—F—NERINTEORRIZL, H
BHOKEE 7 AL N —HTHZ N —F =LV LT, ¥ A NEEERK L
WCHk D7 L—2 —IZHMBEANICLDERTHLZERHLNE -T2, 2L, WElc
[ AR 2 28 S - BRICHR D IHI O X 5 @A X A MRERTITEZ LW & &R
L TWD., £, BITORKE, HEICIVNMAON2EENBLZ 10 kPa #2500
MNHFE A NREROEEENEZ VRO DL Z ENRHL TR T,

ZoOMIZH, BEERBEOEEB LM, EHRERDET NV EWE R 2 X —F v &
L72 R R DG 6 L kT 572 EOMET - i biT o7, T2 TIEAXN—ZXDORAD
TOZTNLOFEMICOVTIEEET L. ZNLOHEBIZOWTOFEMITCE 2] Ic®E
nTwns.

M1 :ERicky TEerL—F— (£), BRERE (TR), ®EBE (59

EX.

EZERR A A NRERO R EZA LT D720, BEERE T CEAMAE ¥ 2k
BEERICHBE THESEL2EREZTo7-. EBRERIY, ¥ X MNEERIIEKRSND 7
L—& —RIiE, BEERHOEKBIRE A e =T HZERPALNTR-TE. £, T
RICEDEEN 10 kPa BREZBZ D L, 7 L —F —BKHAD L RRMEE ~FE N BT
THZENHL N7z,

2% Xk

[1] J. Blum, Space Sci. Rev. 214, 52 (2018).
[2] H. Katsuragi & J. Blum, Astrophys. J. 851, 23 (2017).
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Size distribution of characters in animations and superhero series

Ken Yamamoto
University of the Ryukyus, Senbaru 1, Nishihara, Okinawa 903-0213, Japan

Abstract: The size distribution of characters in animations and superhero series is studied.
We find that the lognormal distribution appears commonly in the weight distribution of
characters in Pokémon and other works. We propose an explanation for this lognormality on
the basis of the Weber-Fechner law, which states that our mental number line is logarithmic.

Keywords: Pop culture, Size distribution, Lognormal distribution, Weber-Fechner law
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AR, BT = A, R & OBERIERIZIRFE ISR S TIRAWHARICEL £, HARZAEKRT
LZREXALD 1 DIZFITFoND I eI xHD. A=) —DOHEHAI LTI TRL, MHWkEFy 52
R—DiEKEH, TNODEFDPLRINIBEETHS. X512, WS OPDIEMTIEFY I 7 X —
DFEMARERBARNIIEREIN, TNOSDOT —XIMEMDOBITEIET S Z 21228 >T W5, A
fETIE, ¥ I727X—DT—XOFTERERANLGELHKE (1 X) OREE ST 5.

2 RKTEVOYAIDH

ARTIE, TRT7Y PEVAR—] IZBIGTERIEY (REDEY) OV 1 XMz BT 5.
F=2E TR7 TV IRAID TS TV B2 € v 925 s (2018 45 10 AR O 2
HIEZMALZ. MIPRTEVORBILEIOSHETHY, 77 7ITEBHGEORE ({1 X
PLEDRTE VAN DH) TRUTWS, RTEVOEI DS T 7125 - ERIZEREE

DX EE R D A
F(z) = % [1 —erf (lnji_ M)} (1)
o
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BEBDHEDONRTA—=RE p=241,0 =322 THbH, 1 XD
WXODEIWHTAENRNTIA—R o BETEYDo =139 LD HKE L
W, S DEDEAVWARELE LD NS, FYITIX—D 102 109 10> 10*  10°
o ZFBEOE R BUIL T2 & IEE 21T <V, I (ke)

2 B (<R O

SiEE $HA23 DR ED . TR
AT A R PR AL H OB 2 Z T b DTH D, w80 404

SE

1) A7 €V A: https://www.pokemon. jp/zukan/
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Power-law relation between the line length and stroke count of
kanji
Morihiro Ohta, Ken Yamamoto
University of the Ryukyus, Senbaru 1, Nishihara, Okinawa, Japan

Abstract: Power laws appear in various complex systems, including language. In this study,
we focus on the relation between the line length and the stroke count of kanji. We find that
the line length increases with the power law as the stroke count increases. Furthermore,
we propose a simple model based on fractal and derive a relation between the power-law
exponent of kanji and corresponding fractal dimension.

Keywords: Power law, Language, Chinese characters, Kanji, Fractal
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Characteristic Cracking Pattern Dependent on Disease State

by Stretching Response of Tissue Slice

Natsumi Okoso, Masaya lkegawa, Takahiro Kenmotsu, Kenichi Yoshikawa
Faculty of Life and Medical Sciences, Doshisha Univ.
Miyakodani 1-3, Tatara, Kyotanabe, Kyoto Japan

Abstract: Biopsy is one of the most important methods for disease diagnosis, but the
current diagnosis of tissue slices is a visual inspection by microscope, so there is
ambiguity in the information. Here, we report that, with a simple treatment by use of a
urethane sheet, characteristic cracking pattern is generated for tissue slices
depending on the difference of disease state. It is shown that the crack pattern of
tissue sections caused by stretching the urethane gel sheet can provide useful
information for distinguishing disease states. By analyzing such characteristic
cracking pattern in a quantitative manner, it becomes possible to perform reliable
pathological diagnosis.

Keywords: diagnosis, tissue slice, cracking, urethane gel, stretching
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Diseases as form abnormality and its homeostasis in the view of optimal
tubular structure.
Hirotaka Kanazawal2 Masaki Shigetal
Kyoto Prefecture University of Medicine, Graduate School of Medical Science, Department of Anatomy
and Developmental Biology
2International Institute for Advanced Studies
Kajii-cho 465, Kawaramatitohri hirokoujinoboru, Kamigyoku, Kyoto-shi, Kyoto, Japan

Keyword: Differential geometrical energy, Variation method, Cytogenesis

Abstract

In this presentation, we focused on renal tube as a un-branching renal structure and researched this
mathematical properties. To be more specific, we established new mathematical quantity which consisted
with a curvature and an area of a tube, and calculated the minimal points of this quantity using variation
method. As the results, we obtain some given shape. To assume whether these shapes exit or not
practically, we examined renal tube in mouse which is consider as cystic kidney model. This model
mouse (inv) has renal tubes which is known as abnormal structure, cystic kidney. According to our
experiment, abnormal renal structure in inv mouse may be one of minimal shapes which is concluded
from our theoretical calculation and this seem show that there is some homeostasis in morphogenesis
disease.
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Emergence of chirality in embryonic heart looping

OHisao Honda"?, Takaya Abe’ and Toshihiko Fujimori®*
'Kobe University Graduate School of Medicine, Kobe 650-0017, Japan; “RIKEN
Center for Biosystems Dynamics Research; *National Institute for Basic Biology

Abstract: In mammals and birds, the embryonic heart tube is converted from a straight
tube to a helical structure, which has chiral properties. Chirality is originated from
stereochemistry and is thought to arise from a combination of three axis-asymmetries.
We investigated the morphogenesis of the helical structure of the heart tube, keeping in
mind that chirality is a three-dimensional (3D) geometric property. Based on
experimental observations, we performed computer simulations with cell-based 3D
vertex dynamics and recognized importance of rightward movement of the anterior
heart tube, which related to the left-right asymmetry, one of the three axis asymmetries.
The left-right asymmetry may be generated by a left-right biasing system, such as the
Nodal-relating signal pathway. Our results provide insight into how the left-right
biasing system leads to the helical looping of the embryonic heart tube.

Keywords: cardiac looping, chirality, embryonic heart, helix, vertex dynamics
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reconstructions of mouse heart looping dynamics. eLife, doi:10.7554/eLife.28951.001.
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Individual identification by Al in criminal cases
Susumu Ogawa

Institute of Spatial Technology, Toyo 3-1-5, Koto, Tokyo 135-0016
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Abstract: Individual identification by Al has been developed in daily life, especially criminal
cases. Here, in actual criminal cases, forensic and Al identifications were shown and their
problems were discussed.

Keywords: image analysis, pattern recognition, REKOGNITION, Watson

1. Introduction

Recently, in most of criminal cases, security camera images were used for the forensic judgement,
which concluded guilty. Especially, in face recognition, qualitative judgement led to guilty. On the
other hand, face recognition software by Al was published in low prices, especially Amazon
REKOGNITION has been used for criminal investigation in US. Then, REKOGNITION was
applied for security camera images in 4 criminal cases.

2. Method

Using REKOGNITION by Amazon, image similarity was obtained between criminal persons and
accused persons in four criminal cases.

3. Results
(1) Robbery case

In a robbery case, image similarity was obtained between criminal and accused persons.

-davalid parameters

5 .

Fig. 1 Result of Amazon REKOGNITION
Similarity was not obtained between criminal and accused persons from lack of face components.
(2) Obscenity charges

In obscenity charges, image similarity was obtained between criminal and accused persons.

-Invalid parameters

sl

Fig. 2 Result of Amazon REKOGNITION Fig. 3 Result of Amazon REKOGNITION

)

49



86 2018 11 28 ~30

In Fig.2 similarity was not obtained between criminal and accused persons because of lack of face
components, while in Fig. 3 similarity showed difference between criminal persons and accused

persons.
(3) Traffic violation case

In traffic violation case, image similarity was obtained between criminal and accused persons.

R B

Fig. 4 Result of Amazon REKOGNITION  Fig.5 Result of Amazon REKOGNITION
In Figs. 4 and 5 both similarity showed difference between criminal and accused persons.
(4) Property crime
In property crime, image similarity was obtained between criminal and accused persons.

Invalid parameters Invalid parameters

ﬁ’.

Fig. 6 Result of Amazon REKOGNITION Fig. 7 Result of Amazon REKOGNITION
In Figs. 6 and 7 both similarity was not obtained between criminal and accused persons because of

lack of face components.

4. Discussion

In four criminal cases, some results showed expectation, while others showed “invalid
parameters”. The major causes would be low resolution, underexposure, and lack of face
components. Therefore, prosecutors should judge impossible recognition for these cases.

5. Conclusions

(1) As aresult of REKOGNITION for four cases, some of them obtained expected similarity.

(2) Impossible recognition for these cases was caused by three elements: low resolution,
underexposure, and lack of face components.

(3) Therefore, prosecutors should judge impossible recognition for these cases.

References
Amazon Rekognition: https://aws.amazon.com/jp/rekognition/
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Relationship between Khomus(Jew's Harp) and people in the Sakha Republic

EHARA Sayuri
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Abstract:

E RRNEBETDRBICITIHEL 7 [hizb)] "D, ZOFTHHE (Jew' s Harp) 13X,
ETH/NSREIRTEDN, B FEOAFERHKY T HEALCL N— MY —ITZERTE, ZTOMET
F, BREANEEOHEADLD, O T AR ETRE-HEINTWLIEERMOZE TR
LA LB FOEDYIZONWTEREITI,

Keywords: cultural anthropology, musical instrument, Jew's Harp, Khomus, Sakha (Yakutia)

Republic.
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Fundamental Shapes of Higher—dimensional Regular Polytopes

Koji Miyazaki
Professor Emeritus, Kyoto University

Abstract: There are 3 kinds of regular polytopes in 5— or higher—space. They can
be variously projected onto 2— and into 3—space, and show gorgeous shapes which
make kaleidoscopic changes under some graphic rules controlled by geometric
projection. This report compiles the fundamental shapes obtained.

Key words: Higher—-dimensional space, Regular polytopes, Projection
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Apple—Peal Fold—Outs of 4-D Regular Polytopes Il

Keimei KAINO
National Institute of Technology, Sendai College, Sendai 989-3128
Abstract: A curve of apple-peel is a symmetric S-shaped spiral. Apple-peel fold-outs of 5-, 8-, 16- and 24-cells are
obtained by using their axonometric projection diagrams. An apple-peel fold-out of 120-cell consists of spherical
fold-outs of dodecahedron on both ends and a fold-out of truncated rhombic-triacontahedron in the central plane. These
apple-peel fold-outs will give us a good way to obtain fold-out of 600 cell and a shape of 4D apple-peel curve.
Keywords: Apple-peel fold-out, Axonometric projection, S-shaped double spiral, Regular polytope
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On Improved Seismic Shelter with Rotationally Symmetric Joint
! Katsuhito ATAKE *Kazuki Tomioka *Ayaka Yomoda *Atsushi Muto
'Katsuhito Atake Institute Co,.Ltd. *Colorful Container Co.,Ltd. *Meijyo Univ.
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Abstract: Last year, thin steel sheet for containers was bent to form column beams, and we
developed an anti - seismic shelter joined rotationally symmetrically. This year more
improvements were added to develop variations, high strength was confirmed in the
destructive test, and it was actually constructed.

Keywords: seismic shelter rotationally symmetry Solid cubic structure
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