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A location and life of wind and the house
Masayuki IWASE Hironori FUDEYAASU
Doctoral Course
The United Graduate School of Education
Tokyo Gakugei University
Division of Mathematics and Natural Science Education
T 240-8501 79-1, Tokiwadai, Hodogaya-ku, Yokohama-shi, Kanagawa
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Synergy in processing in brain while viewing 3D images
Shota Yamamoto!, Hiroki Takada!" 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-definition
stereoscopic viewing/visual field narrowing on the equilibrium function. Healthy young volunteers
participated in this study. Significant increases in the oxyhemoglobin concentration were observed on the
surface of frontal, temporal, and occipital lobes while viewing low-definition/narrowed visual field
stereoscopic video clips. Also, we have succeeded in findings of synergy between brain activities in the
ventral visual tract and those in the dorsal visual pathway by estimating coherence among time series data
of the oxyhemoglobin concentration.

Keywords: Synergy, 3D images, functional Near-infrared Spectroscopy(fNIRS)
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The Analysis on Three—dimensional Morphologies of Hepatic
Sinusoidal Networks

Hiroto Shoji, Ryo Iwamoto
Kwansei Gakuin University, Science & Technology, Sanda, Hyogo 669-1337 JAPAN

Abstract: Microstructures in the liver primarily comprise of hepatocytes, hepatic
blood vessel, hepatic sinusoid. Hepatocytes are arranged in rows, and each hepatocyte
comes in contact with sinusoid; hence, hepatocytes and sinusoidal networks form
periodic network patterns. In this study, we have investigated the morphologies of
sinusoidal network patterns by using confocal laser scanning microscopy (CLSM). First,
we obtained the 3D fluorescence images of hepatic sinusoidal endotherial cells by
CLSM. Utilizing the segmentation method, U-net, we obtained of 3D images of sinusoidal
networks. Then, we performed fractal analysis of obtained patterns. Moreover, we have

studied morphologies using a mathematical model.
Keywords: Sinusoidal network, Fractal dimensions, 3D network
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The basis of topology optimization and its recent developments

Garuda FUJIT*!

! Institute of Engineering, Shinshu University, 4-17-1 Wakasato, Nagano City,
Nagano 380-8553 Japan.

Abstract: We present topology optimization based on a covariance matrix adaptation evolution
strategy (CMA-ES) to overcome the difficult properties of optimization problems such as multi-
modality, interdependence between design variables, and ill-scaleness. Proposed method enable
us to obtain optimal configurations having good performance without trial and errors for initial
guesses and adjusting strategy parameters. Evaluated structures are expressed by an immersed
boundary-level set method and clear structural boundaries are incorporated into the analyses
during topology optimization. A perimeter constraint is employed by the presented topology op-
timization based on the immersed boundary-level set method to solve the ill-posedness and an
objective function evaluating device performance is minimized with the perimeter of the structure.

Key Words: CMA-ES, Topology optimization, Immersed boundary-level set method
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{LRTED R EE R VEE, B2 X2 MR A B DIRFNES K OER T — R Y, 2802805,
ZO &S EMEOBCEEAMEIC B WTIE, kD MRe Y — Rl b THEIZHW S NS AT H
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DWHEHRIZEDEHAETIE, ROWVEREAETIMELEL72010, I I F WM S 5l
LEIREZTT S BEDRDH 5. RV A TR RN EREMED S AR 5 Bof{bEICE W T, ZOR
WIRGERIZ W D 75 < 7= DY HEE 9 2 ATEEADIMERIZZ K OB RE L 0D, 2D X 540%
M oD i\ N BB AL R REV S OR U CHSE AR 7 )L T) X 0k TREREAL 72 & O (LI 7 L 3D X AITRE
INDLFRBIZEDWIMRBEBRNEN THDLFZLNTWS., LrL, Zhs0HWEROE %
FREESRIZRIH U WRIE TR, BEEED2 WERE LB B W THEREREN 2 T0l, RWiEEfE
BIEMTERNIENE V. TD=d, YHBREZHEE X T E 2tz &b o7&
#ALTl, RN O+ 2RI & 0 BETEBDEINT 5720, BWIEREE EBT 2 MG O BRIk
Nt L0 5.

AGEEH T, LEO bR Y —RELIZE T 2 AREYNE L ERBICOW TR L 7205, REE LM
HxED hRo Y — ol i U AR EATIEIGE LS (CMA-ES) 375 123D\ 72 fiR iR
IZDWT, RO 610 280, T 5. MR Y —RE{LIcBVWTENRTLVIY Ank
FEALIZ DO WTHR R, BH OGRS EOMEIC DO WCEHET 5.
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Intrinsic Torsion of Bionanofibers and Their Mechanics

Kojiro Uetani® (ISIR, Osaka Univ.), Takuya Uto (TT, Univ. Miyazaki)
Daisuke Ando (Univ. Wisconcin, Madison), Nozomu Suzuki (Dep. Eng., Nagoya Univ.)
“The instutitute of scientific and industrial research (ISIR), Osaka University,
8-1 Mihogaoka, Ibaraki-shi, Osaka 5670047 Japan

Abstract: Cellulose nanofibers (CNFs), extracted from wood cell walls, are known to have the
intrinsic right-handed torsion to be chiral nanofibers. The mechanical properties of CNFs including
the strength and Young’s modulus have been investigated through experiments and calculations.
However, the mechanical charaters depending on torsion remains a great challenge to be revealed
because most of the previous studies have given no thought to the torsion of CNFs. On the other
hand, it is well-known that the shapes are inextricably associated with the functions; for example,
the papers rise their strength when folded. It is therefore strongly deduced that the chiral nanofibers
have their own mechanics depending on the intrinsic torsion. This study introduced the geometrical
consideration on CNFs and aimed to reveal the characteristic mechanics of the single twisted CNFs.

Keywords: cellulose nanofibers, twisted fibrils, finite element method, mechanics
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RN F T NT ) T AN IR TREBTH L —T7, ZORIICER L7z )3
FEAEMH I TV, ZHE THAEINT CNF O NFRMIE, WTInbinEikzs
EELREVET AR BHREZHOCTWDOTHD, L, BRITHELEE KT
bbb, MEFrD LB D512, MEEDBFE —OMETH-> T WX FREDLDL & N)FF
PRI KRIBIZE®T 5, T7b6, CNFORUNTZRIZ, Al TWaRWnWEIRRE TR S
NFEHEFELTNDZENRSHE ST, £ 2 TR, Ik EBIED A% CNF 1Tt
LTHIOTEAL, 817z CNFI KPR RTHFEEMATHEE2BNET D,

[ 328 05 1k]

BRBERIECLIDA~AVF T4V v 7 A v Ialb—varyY 7 Y =7 COMSOL
Multiphysics® (COMSOL Inc., Stockholm, Sweden)% F\ >, A#f B CNF 5 H# €5 11 L
72 6 fTE Wi O fa b & AR AR EICHERR L7z, WrimERClmiu sk, AL 2 & o jpE g
FAWRE - RT Y U HIIBERI A SR Lz, BT L OMH 2B ERNR L, b —F
O U Hh 5 1 A E A BRI R SRR SHML, BT 4>« S —BRIEH
D Gy A Z fRAT LT,

[FEFB LB LE]

WEAZHMTHZEICEY, e ZFICHRKRT D EAONDAAHA 2T+« 2 —
BRISHOGHBBIE S lz, A URAPNEWEIRET LV ERET S L, B TIEE
AT 728 NEF AT 5 2 L2 Lic, VIR O IC BT 2B 280 L7 &
ZA, HML7emEIC LIS PV EEH LB s FEEM NS, &5
W2 RAVE M Z 10 (50 LG e, RIS TET VEENEM T 52 AT
L2 ENBHI ST, BATIIRITIZ, ANWEEITER D HR~IS &2 {sET HHEED
HDHEZEZDND, T OFMIT. ONF 28 LM E [ X=X — It AH S
TR RIS TERTT CerE) 4], ML A T IXLORBICHEASL L T\ Af
REMENEZEZBND, £7-. KM MMuEED T CNF IZHAZF > TEBL TRV ., &b EN
Mo nenE (FEF) HmilidbTncRieoTnd, KFROREFEIL, CNF MEHWN TV T
HENE I BEZGETE TV D AREEN R I TWVD,

[ k]
[1] G. Nystrom, M. Arcari, J. Adamcik, I. Usov, R. Mezzenga, ACS Nano 2018, 12, 5141.

2] HARKRM S Mk MENEES (W), & THDOFF—HAKDEIINE E L7 ilklE, W
ft, 2016.

[3] a) K. Daicho, T. Saito, S. Fujisawa, A. Isogai, ACS Appl. Nano Mater. 2018, 1, 5774; b) P. Chen,
Y. Ogawa, Y. Nishiyama, A. E. Ismail, K. Mazeau, Phys. Chem. Chem. Phys. 2016, 18, 19880.

(4] LASEIRERIE A, Rk 30 4F BEMHE 7 2 AR IR KR TARSE 2D07 (2018 4F 6 H 14 H).
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Study of Vesicular Shape Using Computational Simulations
Hibiki Itoga
Tokyo University of Pharmacy and Life Sciences, Computational Biophysics Laboratory
1432-1 Horinouchi Hachioji, Tokyo, Japan

Abstract:  Equilibrium shapes of a lipid-bilayer vesicle were simulated using the replica-exchange
method. Obtained shapes were often different from shapes the absence of thermal fluctuations. Also,
Equilibrium shapes of the vesicles in the presence of colloidal particles were analyzed by the Metropolis
Monte Carlo simulations. It is revealed that the long-range repulsion between internal particles induces
a dumbbell-shaped vesicles.

Keywords: Lipid Bilayer Membranes, Membrane Biophysics, Metropolis Monte Carlo method, Replica

exchange method

1 BEZEENYI7ILOTERIR

MRS - Th BV VIBEIE, KEEFIZBWTHWOBUKEZ AP WEDES LS ICLUTHUZZE
Bix DL 5., FERTBIRTIREORMAT —L T, BESTOBEENZLAERL, 2 TOBMNEL
BN ZOREOHEBIMMAEI N TWS. BES FAS D HAHEBOKRE IPRITEHT AV F — 2 5/
EF2E50CLTkE-TED, “HERY I VERET 20 TOZNIESTHN 2 nm OFFETH S [1].
JEERZMiES 20 BEE L2 L ZORR2OANE =D, TNERZED LT 2NN EL S, ZHIE
T2 ODMRER TN TN ZOFMIHMEL B [2). EBRINIIRY I V2RI E, ThEThD 2D
DOIEERBIZECIRES TOBPMIES DL 720, BENREHT AV X —25/MET 5 Z L TIRE DLER
FARIZERMEDEE NS [3]. BAUZETH 2 Z L THADKDOZHUIFHIRS N T VD728, NHNDRETE
AL RERD IR T THD. HEREINEVENRMAETIE, KD OREMIMNT 5720, Fkx
BIRE & 5. BEES EDRVI RNV F —RUNDIARIZ DWW TIE,  SlFRME S #2531 U - B e
TLVEROWTHLUSHARSNT WS [4,5]. 512, BEBERS ZVONIBIZK T2 AL, S SREE
EMA D EHEKE DR 7 VPMGFOENE Z EWERINITRINT WS [6], ZOL EFEEOHBEDIES D
ENMYTE 213, MBI L NI TOME/EHD D 5 Z L BWRIBI N7z

2 RIUVIDETIERROY Y TY VS

R ZVOIRESFHOMEEMIBT U REFET AR EZAVTIHFMICHET 2 0B IZ AWV, R
INDERIT 10 um BBETHY, 5um BEOHEDOEAIEHTE 5720, AUAMmEEZHNTRY Y
VORERT ZENTES, ZOL EHMERNRT XV F —3dhRE2 HVTERT [2]. HE—EDOHIRFT,
EEEOMA D ICHKT AT AV F -8, 297 THD T LITHEKT SmEBENET 2L ¥ —
EEE U TOVIIHEBEAMEE TV LN 2 [4).

AWZE T, TAZEBMEET LV EEARZL THANDRBELEEZEZZERLUZETVEMEL, XV 7 LVOK
WREMH U7z, 2012, TONTICKFET 2R T2FRLUZETVEERL, 204 RRFAIRY 7))L
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DOVHAREBIZ BT 2R E M U 72 [7, 8. TN OIRIE, V7Y AHEe A ba R 2AEEFHL
TH YTV UL T OFIERE, WERRIREZ E¥ESHEIZMRD SO ICEAMIITTHRESELZ &
EREOSRUSEHRIREER Y Y ) VST AR FEETH B.

3 YEEFILEFAALLBIREGR

BINZEE S SRV 7 IVDSEHIREEDO IR & MFREEZ RS T2 > TV v 7L, TNTNDIRE fifthr L
72 (K1), BAIRIEEARNZT TICWESNTVE TRV F—H/NDIR [4, 5] LIEWHDHBEh > 7208, K
FRMER 722 WEIR PO 5 E2BRT LI THRONABREEGENT V. I5IIRVZIVONIRIZK
FI DR EEBE A UG ARICOWTEBIT 217> 72, KFHOFRIRT > v L HEEEE O & Tl
RFZ2EFRVWEEDOIIRIENEIRIZEZDIZH U, BEHOZMAETIEIX Y XVBIZREZ L2 S0

iZU7[7, 8.

X 1: I U7X 2V O OH]. Wik Ofnsh % EAR, AL TWARMEZKINTENZ R,

SE
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[2] P. B. Canham, J. Theor. Biol. 26, 61-76 (1970);W. Helfrich, Z. Naturforsch. 28c, 693-703 (1973).
[3] S. Svetina and B. Zeks, Fur. Biophys. J. 17, 101-111 (1989).
[4] L. Miao, U. Seifert, M. Wortis, and H.-G. D&bereiner, Phys. Rev. E 49, 5389-5407 (1994).
[5] S. Svetina, ChemPhysChem 10, 2769-2776 (2009).

[6] Y. Natsume, O. Pravaz, H. Yoshida, and M. Imai, Soft Matter 6, 5359-5366 (2010); Y. Natsume and
T. Toyota, PLoS ONE 11, e0146683 (2016); H. Terasawa, K. Nishimura, H. Suzuki, T. Matsuura,
and T. Yomo, PNAS 109, 5942-5947 (2012).

[7] H. Itoga, R. Morikawa, T. Miyakawa, H. Yamada, Y. Natsume, T. Ueta, and M. Takasu, JPS Conf.
Proc. 5, 011002(1-6) (2015).

[8] H. Itoga, R. Morikawa, T. Ueta, T. Miyakawa, Y. Natsume and M. Takasu, Phys. Rev. £ 99, 042418
(2019).
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The pattern of twitching motility in the bacillus using the pili and
correlation with the chemotaxis
R. Morikawa, M. Tamakoshi, T. Miyvakawa and M. Takasu
School of Life Sciences, Tokyo University of Pharmacy and Life Sciences
1432-1, Horinouchi Hachioji, Tokyo, Japan

Abstract:

The bacterium moving on a medium with viscous resistance using pili, which is called
“twitching motility”, is modeled and studied the features and chemotaxis. The
dynamical properties of our bacterial model by computer simulation are studied and
some conditions to switch the motility between “horizontal crawling” and “vertical
walking” are investigated.

Keywords: bacillus, twitching motility, low Reynolds number, chmemotaxis

PRIRECmE M ENE e E D7 7 U7X, BIROEK (BHE) Rl 58K

AKOBEEMIIL, TOEMEAT A NI T ARSLEEY DL 72 EOiVEHE
FClAE S, RS ED 2 LIk CHRE EZBEIL TWD 1], Z oE#)X
twitching & PRI, BRAZ FRm EICHE LIC L CERICATEST 2 EH)
(crawling) &, BRZ B S TN AT\ F 2B 8T 5 iESE) (walking)
O2FENRMOEN TS, ZO2FEBEOEEN Y — 1 XFE—EERICBWTRDS
AU, walking \IZOWTIENTZ T U T WA F T 4V AEERT DHERIC, O
WICEBEEHEZDHLEZ20NTVLL2]. LA LBEERSAZ T U T OEHIC

BT 5 crawling & walking DIV Rz, D L5 &L > TiThbinlbd D
DU OWNTIE, REH L NITZ2 > TR0,

FZ2 ORI TITIE, REVEIZRA»> TESE, AEMWENLEI D
HEWHIHWEZRDS., ZHUTEMMEE XN, MENICHLZEBHOBERSX
NI ENREET AL T FNGEEV AT AL TEBEINTWAEMBELTH
5. ZOFEMEVTFABEV AT AIZOWTIE, ETNVEMTH D KBHEIC
BOWTHMICHFEENTEY, EMEWEZEMT 5 A FLVESRHRENMMESY
NI7EWMCP) S, KGO EEN L R L2MEDOE—F —F NI EHIZEDE T,

—HOEEA D =X LAPIFIEMH I TWD., —F, RfEEZMEIETCEEHT
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HZNR7TUT S, RIBEEEU LY UBERBICE SV I T EBEEY AT
AL THIBEI SN TWDDO T2 EHER ST 5 [3].
FxiZohET, REICHELARND tvitching B 21T O X7 T U 7D
Ralb—varkE, ANV RBAZEETNAVEZHWTIT-oTE[4]. ZDOH
B O BEBOBELIZEZMENATI TV T LEOWRETIDORKET X )Y, crawling &
walking DYV B2 TG L TCWAZ EaxRLE (MR . —J, KEFE@ED
EPES T NRZEIZB T DY VB LEREOEEDO KRE I L MCPIZB T 5 A F
JMED LR DZFNENORMECIZIER L, v 7GR ERK M2k T
KHEFIZHE 2 7= MR b© 5 v (SPECS) MIEE SN TWb[5]. Frxiiz D
twitching BENZFH L= A h—27 RB H5EEF L L SPECS 12 & A ELMEY
FTNREMGLET VEMAG DY, MEBEEZFONNZTIYUTORKL A VR
BRETICB T2 EMEEI I 2 —va v E{To 7.

100

100 ‘ —
P
50 | 50 iy
g 0 g 0|
N ES
50 | 50 |
-100 R -100 ‘ -
2100 50 0 50 100 100 -50 0 50 100
x [um] x [um]
(a) e =0.001 (b) e =5.0

(B NI T)T7DELDDEIR(A0HT)IL). INGT) T EEDRE e N
RKEIGDE, INIT)T7 DEE) EIwalkingh HerawlingZZE LT 5.

T OREE, —MMIZ walking IZ K DEBEBN XLV 4 crawling I K D BEID 523,
EACHEDE OWBRDIDBE N ER R I N, 2D 25 walking 21T 9
NI T UTINE, A RBT2UNDORIO B TEEZIT> TWDR[EENH D
EEZLND.

[1] J. C. Conrad, Res. Microbiol/., 163 (2012) 619.

[2] M. L. Gibiansky et al., Science, 330 (2010) 197.

[3] 1. Sampedro, et al., FEMS Microbiol/. Rev. 39 (2015) 17.

[4] R. Morikawa, et al., JPS Conf. Proc. 1 (2014) 016019.

[51 Y. Tu, T. S. Shimizu and H. C. Berg, APNAS 105 (2008) 14855.
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Chaplygin Gas and Relativistic d - brane
Naohisa Ogawa
Hokkaido University of Science, 7-15 Maeda, Teine, Sapporo 006-8585 Japan

Abstract: We discuss the relation between the theories of Euler fluid with mysterious state equation
called Chaplygin gas and d-dimensional relativistic brane.

Keywords: Chaplygin gas, Relativistic brane, minimal surface, symmetry, World Volume

Introduction  (d+1, 1) RICHFZEN D d IRGTIEOM X FRIVELR & d IRoTTD A A T — HREADFMPEIZ >V T
T, ZAUb oML, A /eikiE SR (Chaplygin gas) TERAY > T 5,

21

p=-=2

p
ZZT, PIEES. ol FTEE, VIFTEHTHD, ZOREFEXEZRIZT X O A A 7 —Jifk% Chaplygin Gas
Lo, ZOREFBRAATHIZ T X 0 RIEEMRN 2 A A T —IRIKITZLL T OER N EN D, 0 ITEERT v
YV,

ToTC REFER, BIOL v=V0 FHWE, JITIBIZ, ploktTaER FREXEZRAVC, fEHEZ 0O

HTCEBERTZENTET,
o1 o 2
s=—2ﬁjdd+1x /9+§(v9)

2;4_6 {L}—O
ot [ . 1 - 2 - 1- 2
/9+§(v9) /9+7(v9)

0(xq1,X5,++ x4) = const.

Fuler-Lagrange JHfEZGIE

Brane Solution

DHEixEZZDE, E-L HFREANS,

div(n) =0, where, n= ﬁ
AU R 0 o d-1 Yool (e hhi) Th D Z & A ERT 5,
RERMEAFIED B A & L TIiE, JLOWKRDOBEGN T U LA A Hh
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I LTCAETHDLZ b, U EOBMICEFELRWVEEZ DY LA BB TENLTRDZ ETROLND,

- - = 5> 2 1 —
0(%,t) = 95(x+V0t)—x-VO—E Vit

I EL FREROMETH L Z LT3 ichind
U OfRE S - T, d ook dhm ﬁx%ﬁ’%%ﬁ%ﬁﬂ%&;éo (B EEEIE)

Symmetries
d¥kJC Chaplygin gas OFFOxFRMEIL (d+2)(d+3)/2 ldH 5D, Ziiudd+2 WRICKFZEDRT > Uik & [
UHk, HHXEROBLGE8hE 5,

Theory of Relativistic d-Brane in (d+1, 1) space time

5 — ; ax* axv L

f”(q6‘;~\q1,,r4’i-qd) World Volume ETDXA M v 2% G = Muv 3T g7 &<,

ij - =(01,-d). ZD&EHFUREIL
V=fdd+1q ,/det(Gij)

d br,
dV{iEFﬂﬂ I ENTIR D K9, MExEmAY 7R d-Brane OEE R £ D

JERE (q°,qY, -+ q) DBOFIZIE d+1 BOEEMENRSH D DT, BEigOH O d+1 8o B TSI R O TL,
(F—YoHMBE) 27T, nght Cone 7 — T

1
_ (XO + Xd+1)

k= xk (k=1~d), ¢° =
q ( ), q 7

WCHLY . SBICEST-BHECTH-R G2 ERT D,
% (XO _ Xd+1)
ZOEEERITEREZRNT, LT Xk oIcET S,

.1
S~ fdd“q f9+§(v9)2
Z i, Chaplygin Gas DHEFHTH D,

ZDX I, d RITTOMX IR RIEO GG & . d RITDOFAESFE L d-1 Rot DR/ N 2356 O < FEE I H
WBEFRIZZ2 > TV D, [AEIZ, d kI Chaplygin Gas DO FROMEE ., d RTOMm/NE N SIED Z & b ik
%, (Ogawa N., 2000 Phys. Rev.)

0=

BEICR

Bazeia D. and Jackiw R., Ann. Phys. 270 (1998) 246--259.
Bazeia D., Phys. Rev. D59 (1999) 085007.

Bordemann M. and Hoppe J., Phys. Lett. B317 (1993) 315--320.
Ogawa N., Phys. Rev. D62 (2000) 085023.
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Artworks by Students of Design

Ryuji Takaki
Tokyo University of Agriculture and Technology (Koganei, Tokyo, Japan)

Abstract: Some artworks by students created in the course of “Science of Form” are
presented. They show that students of design are interested in natural phenomena and

geometrical shapes, and eager to create artworks inspired by natural phenomena.
Keywords: Artworks, Students, Art, Design,

1. BA
FHIT, 2004 D 4 FRH] FT SN TRERFAICHEFE L, T ok, BURE LIRS TIEF B
B0 TS, ZALDREOBRAERLFEENGIELZELE, 7 —<illIRT,

2. W, DA, KFHMEICBIRT B R

3. ZEMm

T

| - XERERIT B B 1R
i ) :
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Models in which the tenon shape of Ikegami's 3D jigsaw puzzle

is close to the limit value
Yuki Machiya', Yuji Ikegami?, Kenji Yamazawai? and Yoshinori Teshima'*
Department of Mechanical Science, Graduate School of Engineering, Chiba Institute of Technology

Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
2RIKEN, 2-1 Hirosawa Wakou, Saitama 351-0198, Japan

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

Abstract: We exhibit models in which the tenon shape of Ikegami's 3D jigsaw puzzle is close to the limit value. Three-dimensional

shape data of such Ikegami's 3D jigsaw puzzles were generated by using 3D CAD. 3D models were created by 3D printing of the fused

deposition modeling. All surfaces of each puzzle piece were rasped to smooth them.

ZESE, ZORFMEOTEBELZIT> TS, ZOFER, ©—20—10DES%E L, 1F

=g 2:s) bl
B 3D U7 XV ORI R A E T AR BMEL T, IZEDIREE S

ZOWEE W, @3t H LS, 2X2X2 HEICHITAIEZORMEE, Hix K1 3D 7 U % AFINIA H800+

0<W<=+, B O<H<L &725Z A3~ 7=,
a3, LEOBRRMEICIFFRREEST =M LR 3D OV Y — A 5E B

S EWERLILT- 2 X 2X 2 453 BIOBANT, — 0 DEE L % 30mm EL7ZFE, 1§ W OHY
(YYD

W2 .

FOERLT-. %

EETREBR BT S1) 72t B 3D O 7Y — _RA L DfEf

Y

2 2X2X2 pENCAERE T
302 » [T, N - - N
——mm(K9 21mm) A, FS H i3 30mm Rifie/d. ZNbOEERIC, 132 72228 (W=19mm H=6mm)

DIEZ R RIS 72 2X2 X2 5 &, IFFOBEmSHBREIT ST 2X2X2 4y
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Diorama as a material for water related disaster prevention

education

Shiori NOMURA, Keiichi TODA
Kyoto Univ. (Kyoto Univ. Katsura, Nishikyo, Kyoto, Kyoto 615-8510)

Abstract: Knowing what to do and how to act in the case of a natural disaster is
important for protecting oneself from it. Diorama is often used for water
disaster education as a teaching material. Those are one of the effective
methods to understand natural disaster. However, many of those materials have
many restrictions for using them. Our new diorama is portable and can be used
everywhere. The goal of this material is to simplify the movement of water, and
to provide a motivation for children to think about how to act by a natural
disaster.

Keywords: Education for disaster prevention, Water disaster prevention, Teaching

material, Diorama
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Reexamination of enhancement on homometric structures.
Takeo MATSUMOTO
Emeritus Professor Kanazawa University.

Private address:920-0955Tsuchisimizu2-77,Kanazawa,Ishikawa,Japan

Abstract:

The writer reexamined “ Quartet" structure (n=16,r=7,n-r=9), and “vector sets” in
Senndai .In Chiba, one homometric quadruplet among three, from the cyclotomic
sets'n=16,r=8=(n-1)/2. is reexamined, even though old, classical problem.

The fractional coordinates of periodic one-dimensional homometric structures
for quadruplets were shown by Patterson (1944), where three homometric quadruplets
from the cyclotomic sets: n=16, r=8. existed. There are three homomeric quardruplets.
Homometric type II among 3 types has peculiar feature. Connected with this feature,
enhancement of diffraction will be discussed.
Keywords: homometric structures ;vector sets; diffraction enhancement ;convolution;

symmetry.
LAREA MY ZHEEICH &, R, e, TEEERLCE L, 1 RooAMES %,
J& b @ A ELI, Circular representation | Patterson(1944), Buerger (1977,1978),Chung
Chieh(1979), % O H AR R & 5, T b A BHFIL T, BKD 2 RB G LT,
2. EMEEL n=16, FFEMS (B r=n/2=(n-1)=8 DHRETA M) IHEES XA T DI b,
Type I D 1 XA FIZONWTOFMFHNCOZITHE LT, 4EATA Y ZHEE, type-ll
Da, B. oy, 8. DAFEOIRFE, [AZERESINERE, type-ll-a Quartet 4 FfL A [86 [a] T4
TUR] AERVET,
3. WEAREA MY 7 HEET type-Tl-a, B, y. 8. D 4FEE 4 53, Q,E(Q), Q",E(Q")?D Quartet,
WEMHE S D, I 16 TE 528, [F—ESND 2FS>H Y | Mo b Dik, 8FE 72
D{E 1}, fifm3Ehic, 8FAH IO T, MEmETNVEDL D, I EFOET AN
Eons,
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Analysis of the Performance of Sota Fujii in Professional Shogi
Society
Kazuki TAKATSU, Hiroki TAKADA and Takayuki HIRATA
Department of Human and Artificial Intelligent Systems, Graduate School
of Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507,

Japan

Abstract: Sota Fujii is a professional shogi player who has achieved many historic
records. His Ero rating ranking is top 10 among the professional players. By analyzing
Fujii’s play, the evolution and characteristics of his shogi were discussed.

Keywords: Shogi, Sota Fujii, Record of a game of shogi, Characterization, Moving
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Self-organization at the first process of honeycomb construction

1" Takayuki Narumi, %Kenta Uemichi, 34 Hisao Honda, 2 Koichi Osaki
1 Yamaguchi University, Tokiwadai 2-16-1, Ube, Yamaguchi
2 Kwansel Gakuin University,Gakuen 2-1, Sanda, Hyogo
3 Kobe University, Kusunoki-cho 7-5-1, Chuou-ku, Kobe, Hyogo
4 RIKEN BDR, Minato-zima Minami-machi 2-2-3, Chuou-ku, Kobe, Hyogo

Abstract: We propose an agent-based model, the attachment-excavation model, to
understand the mechanisms of the first process of honeycomb construction. In this
presentation, we discuss how a tripod pattern can be seen in two-dimensional
simulations. The simulation results show that the tripod pattern emerges due to
competition between the attachers and excavators. Moreover, we employ anisotropic
wax growth to obtain a linear sequence of constructed tripods, thus suggesting that
anisotropy is a significant contributor to the first stage of honeycomb construction.

Keywords: honeybee, attachment, excavation, agent-based simulation
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Doubly symmetric periodic orbits in the doubly reversible area-preserving map
- Algebraic structure -

Yoshihiro Yamaguchi

Abstract: The most well-known map which has the double reversibility is the standard map.
In this map, there exist not only the singly symmetric periodic orbits, but also the doubly
symmetric periodic orbits (DPOs). A new involution representation for DPOs is introduced.

Keywords: Standard map, Reversibility, Involution, Doubly symmetric periodic orbit
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Convex Pentagons with Positive Heesch Number

SUGIMOTO, Teruhisa

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

Abstract: We found convex pentagons whose Heesch number is equal to one, which admit an
edge-to-edge corona. In this manuscript, new classification of these convex pentagons is presented.

Keywords: convex pentagon, corona, Heesch number, monohedral tiling, tessellation
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hiZBIL T, hiEHDar L, (h-)FHanFLzhE@EORERARE L OTITOX AL
DEELERD. XANTOaag T RNERTEDEOERKE%EZ T O Heesch & FETY, H(T) & £
TD. BLTRESARTNL - ZA V7 OT 0 b EANTHDLREBIE, HT) =0 ThHD.
L7leDo T, tEARIANMEIHT) =0 2R 2 EAETHL. — 5T, 24V 7 bant
HAERTERWIEREATRIE, HT)=02F2MAAETHS.

Heesch #1%, 1968 41T Heinrich Heesch 28 H(T) =1 Z oM AE (K1 5H) SRkD LD
IR AR L2 2 L ICHkT 5 [1,2,3,5].

Heesch D% A VERY . EOEK ricxt LT, Tox To L ARIRZANMITE > Tr BT Z
EWETEDNr+1ENEHT Z ENTERNE Y70 ME AN T JFHET D0 ?
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19914 £ THIRZ2Heesch A FF D X A WITHT) =1 DX A LV DHFHILTWA, BUETIE
HT) =552 22 A NADPHLNTWD [3]. 72720, BIEAMOLN TS 2<HT) <0 ZFfHO¥
AWET XTI TIEZRW. DFE D, BEM LI TV D AR Heesch# # R oM & A1,
RTHT) =1%2F2%AK Th 5. 20054 IR MIL, HT)=12Ffo0mtAFEERLE [1].
Z L ChIE L, ledge-to-edgem B T ZFBD DI H(T) <0 ZFFD L 5 M AT IIFAIET
B2 LEZR L (1019684 1IZHeeschA3 R L7z H(T) =1 & FE o AT AL
%57 7 —A K« 21 J [Inon-edge-to-edge TH YV, ZOMAAFITEDO L HIZAEL TH
edge-to-edge = B F Z LR TE 72 \).

Fex ik, PIEMO EEROMBICBE LT [T FET 51 EWIMEEE- [5]. 2F 0 FHx I
o) Zedge-to-edgell B TE D HM) =1 2RO HATREL RO, 61, YhASY A
NV (HT) =00 28 oMM LRERO D (AR ORENNZ R HWE 2 LR L L
) ICED &, HM =1 &2F N EARITERO 7 7 IV =N FETHZ L bbnol. 1272
L, HT) = ZfF 20N A X A L DType & 1L F 72 % Category & AT IT T RETHET D &,
BERIZAFET DHT) =1 2 F O HARIIARDO 7 7 IV —IZHHTE L. £ 2 TAHEHETIX
o 3/ Tzedge-to-edge v T A FF T H(T) =1 & FF2h A T % Category &\ 9 FLHETS \fﬁ
LI RERNT 5.

[ 1. Heesch 2"/RL7cHM) =12K/K>MIARE D7 7 —A K« anf. ZoONMIAE
IXIEATE L E=ATF L 30° -60° —90° B —AFICHEITX 5.

SEXH

[1] Agaoka, Y.: An example of convex heptagon with Heesch number one, Jis & K52F8 & FF 50k 2L
IV B4R, 25 31 & (2005), 117-123.

[2] Griinbaum, B. and Shephard, G. C.: Tilings and Patterns, W. H. Freeman and Company, New York,
1987, pp. 15-35 (Chapter 1), pp. 113-157 (Chapter 3), pp. 492-497, pp. 512-518 (Chapter 9).

[3] Mann, C.: Heesch’s tiling problem, American Mathematical Monthly, 111(6) (2004), 509-517.

[4] AR Fim & A ViR aRe i AT, B IS —, $555% 1 520164 1 H 5),
44-48. ERRIEH: https://www.nippyo.co.jp/blogsusemi/ 1 717 ¥/

[5] Sugimoto, T.: Convex Pentagons with Positive Heesch Number, I, 2018, https://arxiv.org/abs/
1802.00119v2.
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Thinking about the Character Shapes of the New JOYO KANJI
-Nourishing language skills-
Yoko HONDA*, Kenichiro KUTSUNA**
*University of Morioka, Sunakomi808, Takizawa, Iwate 020-0694
**University of Fukui, Bunkyo3-9-1, Fukui 910-8507
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SENOBBICNT ZHEEALI ZEIVNERLR R L oz, K TE (4] OCFICil
oo, WHEFLEFHEN L OBRIC O W TR L 72\,

2, EHEFLE

WRk 22 4E, HHABEERAABE R I, I X VBRI 56 FENEIIAE 15 (IHEHESE
) BRI N, 196 DEFELH - ICEM I N 1945 FH 5 2136 F & 7o 72, WHEFER
(AiEE) lic, TcoRF, o, SHXE, . MEE, JuERe, —BottadiEics
WT, FHROEEZEXZXIHAOEFHHOELXZRTbDTH 2] L, HhETHRLE
LCOVEEWAMICLTwE, CRHIEXFORMALELTD FE] ZHOSICL 225, 3
MoOTFH A4 vich722 [FR] COOTOFEE2RDLIDTH L, £/, (RO R RO
WH) 4w TFEIIE () EE L Ao > bo—fEflic v THRXFICE
F2BHROMHTHR] R L] LT, &L HEbn s FEhRTh s BERAFE] %
ALz LTwd, flb, HIRIXXFCTh 2 THBAKET | & L CoOEEDFHRERLZZ L%
BHRLOOh, FHEIHEROEETRVWI EEZRBLTWS, 51T, (RO RTRUFHE W)
6ICEVTIHIEFHEOFM L N2 FEFHMAEALHETLL b 22l TR EITD
NCEAEEFOFRLEDOENBY ZRTEODICSEEL LCHRAL] EEVWCEY, FhyraE
KOoOFHESEZERLC L THROFRE2EZIXETHLILERLT VS,

3, 9] DENEFEEER

FEK 314 H 1 H, #Hiws [ BREI L, 22 TCnaEnk 4] oFFiconT
L ONLZDPEMERDL., FiIEE~ZXa 1T LMY ETFonTwd 2, ZofMEIE [—]
(NI TP T~ ©oiBWICOWTTHS, ] #H%2 [J]] L3 28EHHALD S,
FHOWTH LA GEA, EFOFRICRLE RO 2 LELEH 5, [4] OHE IXHRER
(P 100 %) icEr N izmbGoEFFHMCH 2 [FUET] BB CINIZ TA (LA),
A (Fig.la) B om%iz 2 TA] 2 id 3 [A] TH5*3, i3 [0 (o), GbE
FELIED, DY &, €2, BFHROXFEEINIFFXFOTREVWZAOREE IR,
FIICOWTRIEFETFEELFD 22020 F CEZIMLERD B, WHW B IETFRE EEE
THb, BECTRIBILALHEERHEEL WD, FEEKOARATEZ LI LBTE 3,
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The Effects of High-speed Reading-aloud Practice
on Language Learning and Development
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How to use and learn playing cards of radiolarians

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

Abstract: A set of playing cards using images of radiolarian skeletons was prepared for enhancing
a degree of social recognition of radiolarians. The cards are composed of 53 different scanning
electron microscopy images of earliest Cretaceous radiolarian species obtained from the Mariana
Trench. Diversity and taxonomy of radiolarians are naturally noticed when one uses the playing
cards.

Keywords: radiolaria, diversity, taxonomy, playing card, social recognition
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Revisit rolling experiment on test specimens of Boerdijk-Coxeter helix
Shotaro Nishida', Keita Ito', Yuji Ikegami?,
Takeshi Fujimoto?, Kenji Yamazawa? and Yoshinori Teshima'*
"Department of Mechanical Science, Graduate School of Engineering, Chiba Institute of Technology

Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

2RIKEN, 2-1 Hirosawa Wakou, Saitama 351-0198, Japan
*yoshinori.teshima@it-chiba.ac.jp
Abstract: Linear stacking of a regular tetrahedron called the Boerdijk—Coxeter helix (BCH) was
reinvestigated. A complete set of acrylic test specimens of BCH in which the number of regular
tetrahedron is from 10 to 60 were manufactured. And the rolling experiment on test specimens were
performed for clarify the rolling properties of BCH. When the range of the number of connected
tetrahedra was from 10 to around 25, the rollong distance was increasing rapidly. When the range of the
number of connected tetrahedra exceeded about 35, there was no outstanding increase in the rolling
distance.

Keywords : Boerdijk—Coxeter helix, acrylic test specimen, rolling experiment
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Third-grade science classroom on “object and weight” that
reconsiders the judgment of quantity of matter by introducing
visual illusion.

Katsuhiro Goto!, Shu Matsuura®
Shibuya Ward Nishihara Elementary School,
2-22-1 Nishihara, Shibuya, Tokyo 151-0066,
The United Graduate School of Education Tokyo Gakugei University,
4-1-1 Nukuikita, Koganei, Tokyo 184-8501,
Tokyo Gakugei University, Faculty of Education,
4-1-1 Nukuikita, Koganei, Tokyo 184-8501.

Abstract: Many children have notions that objects of different shapes have different
weights. To develop scientific thinking, it is necessary to consider critically on sensory
judgement. In this viewpoint, one can rethink his visual judgement if he/she finds
visual illusions. In this study, we conducted a questionnaire survey on a question of
visual judgement that include visual illusion to 3rd, 4th, and 5th-grade students. The
results showed that many of the students are likely to believe their visual judgement
without using the scales and did not understand correctly the relation between the
volume and the weight of objects.

Keywords: critical thinking, weight and volume, illusion, science education.
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*x3 BRE2OWERAED AL X () XEE

i |Meris s | R0 CRE ISR R Gy | ey | 2B
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449 |2 (2%) 21 (22%) | 38 (40%) |4 (4%) 0 (0%) 0 (0%) 31 (32%)
54 | 18 (21%) | 28 (33%) | 6 (7%) 2 (2%) 3 (4%) 8 (9%) 21 (24%)
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Possible range of tenon shapes in Ikegami's 3D jigsaw puzzle
Yuki Machiya', Yuji Ikegami?, Kenji Yamazawa? and Yoshinori Teshima'*
'Department of Mechanical Science, Graduate School of Engineering, Chiba Institute of Technology

Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
2RIKEN, 2-1 Hirosawa Wakou, Saitama 351-0198, Japan

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

Abstract : An Ikegami's 3D jigsaw puzzle has tenons which are configurated along three directions in 3D space. Authors investigated
possible ranges of tenon dimensions in the Ikegami's 3D jigsaw puzzle. The shape of a tenon is characterized by the width (W) and
the height (H) of tenon. As results, possible ranges were 0<W<(L\2)/2 and 0<H<L for 2x2x2-division and 0<W<(L\/2)/2 and
0<H<L/2 for 3x3x3-division and over 4x4x4-division, where L was the edge length of a cubical piece. Such information will become
basic knowledge to construct a design theory for the Ikegami's 3D jigsaw puzzle.

Keywords : Ikegami’s 3D jigsaw puzzle, dimension of tenon, intersection of tenons
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[1] Y. Watanabe, Y. Ikegami, K. Yamazawa, Y. Murakami, “World of Scientific Puzzle
Art Using Layer Manufacturing”, Forma, 21, (2006) 37-48.

(2] WTRIGZE, Wi Lthiw], FUGELE, M LER3D 7Y — ALl v—2
DR DN T, BORF Y AR Y U AFE TR, Vol.3, No.1, (2018) 25-26.
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From Baixos da Judia to Bassas da India

Takeshi Sugimoto
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Bassas da India is famous for the shipwreck of Santiago in 1585. This atoll was
discovered in 1505 and charted on the maps. But Europa Island nearby had also been discovered
by mid-16 Century. These are confused for centuries.

Keywords: Cartography, Atoll, Phantom Island, Shipwreck
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(1) AW, F83EFOR Ty RY U ATHE (2017), pp. 39-40.

(2) B.R. Stuckenberg, Natal Mus. J. Humanities, 12 (2000), pp.51-78.
(3) G.F. Reim#o, Roteiro da Carreira da India, Lisbon (1612), 138 pp.
(4) Richard L. Betz, The Mapping of Africa, Utrecht (2007), 540pp.
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Apple—Peal Fold—Outs of 4-D Regular Polytopes IV

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-cells are obtained by
using their axonometric projection diagrams. An apple-peel fold-out of 120-cell consists of spherical fold-outs of
dodecahedron and icosahedron on both ends and a fold-out of 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

1. &I

IEZEAORZERT 2 L&V v AokbXEHEZAVD &, K1 O X9 IZSTFROREMMMNIE—EIS
EE D, 2[R CHIENER TH D, ZOFERBIE LT [RiexZmik) @it »Re s, 1E
12 EARDRERXN 2 b 575, Kt & LA CIIESTRE DOBSF%R T Dodecahedronl Z v 5, 4Kt
EZRURICY TR EEIAZ WA Z N TE D, ES A, E8UL (B H1E), 1E 16 fufkofk
TEEBANZM 21 TRY, ZHBIFARY Fu TER L, 8 IBRDEEITIESEA 34 £, 16 I3 T

3 AN 34 KB TH D, 5 fafR L 16 JafIE 2 [EFRM: L2y, 1E 8 FafRlEruisxt Bl 2F5o,

MT

Tetrahedron Cube O(.tahedron

g s gl

Dodecahedron | ~ Dodecahedron 2 Icosahedron n

1. IEZmEROR T ERK X 2. 1E5 K, 1E8RE, IF 16 fafAD e EHHX
= VIZIEZ ko EERE R Z R3], 4ot ESRA%E K& BT 510, & 1 ORFOERER %
9 & BV, IEZRUROM Y Aemliizfins Utihl 32 & &, faoduid U sl @l 72 i O i
AT D, BT, HUOH U o8 EORKETITE TOR/NIXR L, 0K mEAS U=0 B Ff

k) 1Tt 5, BT, 1E 8 MADRuLXD[1,6,1] 1X, MO 3K oM Ficdh v, U o
F£1. AWRITIENEDBEREIK L DDA

AL JOTWE EBIEC 1,61 HTFSNHT 5 L%
iE 5 fafak E4mEk [4,1] E4 A [1,4] N, R 6 EORIE, B TiE &
1E 8 flafA Z 12 ik [4,4] AYAVS17N [1,6,1] L LTZIESE) & 720 SIHFROFK 2 1E
T16Mfk | E8@mhk 88 SR [1,4,64,1] | Do TOTZD, 1E 8 ufkd fide & BERHY
IE24 ffk | 35 12 itk [6,12,6] Y7 8 ik [1,8,6,8,1] | @ ENLITHRORTeEFNDEINS (X
T 120 Jafk | 2 BITEZEY 30 ik 22M), Z OFIET, IE 24 fafk & 1E 120
1E 600 Jfafk | 20 - 12 mifko 80 Hifk | 2 Rtk Bt S B SRD B 52,

45



87 2019 6 7 ~9

2. IE120830 FHE R/

1E 120 JafRIXIE 12 miARs 120 H# 5725, Z O b4 2 lao i@ o8 U sl & 5 &,
120 fEOREO LR T U fihl 2 TEE 72 9 KeofB e B+ %, X3 o [1,12,20,12,30,12,20,12,1] @
FH0L, BEOBIECEN BT DO E R, (1) kbofnl, ko 2 F&HOBH
o 12 EORNC L 2 AR, AP hu A B Y AR RICEGE S D, ZAUTIE 12 RO T e & EH
KON 12 miRZ & mE D FRICAE D AT 72 b D72 5O T, Bkl b S FAWEIZ /25, (2) 1E
120 HARORLLRTIE, 4 F B OBFR EORITEWICEEN TWA DT, 3 FHOBEE EolE —kEC
LR ZERT2MER DD, K4 ofRoBvy (F 12 mikblEd2) e, 2005 E (F 20
HAESES 5) ORDSEY Ty A Z1ED, RICZ IO AEAEITHERE LT 10 B 5 72 5 HER DR
SBEED, ZO205E LIME 2o1ED (KM50), (3) ot (U=0) Lo 30 HOI
R BT %, Zunid, BRIV TER(L L7z 6 AT & 72 0 BITEZE 30 miADFK m = kT 5,
O ORERKIL, 1E 12 FES O TR AR Ao G, YIIAZEE 30 ik T X X
2725 K OERT D L, M5ED L HITTEHIRD S THMBHE L 725, Ziud, IEZMIRDR T BN
DOHSERAERIN 72 5535 & [F] CERHIZ L 5[3],

(2) TRLUT= 3,4 FHOBROERKIL 2 >OMEEN G257, K 5(b)T 2 -DDOMERD_EEOAL
GOl L, — % 72 EElET 5 X6 DL 51, 12FERkm EO S FRBEN GBS, ZhE (3)
DEFRKICERT 2 LXK 6b)D L H127eh, 6 (1) OERREZERTT 2 LXK 6 @& 5 izdeiEko
Bt & BN TE 2, REDORERXNROBETH D,

1E 120 flafAs (a0

[1,12,20,12,30,12,20,12,1] YITEZE 30 Tl @ 1,2 BAOBFE () 34 FHOE TR (© THROEFH
3. JDHFLOSAIX 4. YA 30 Hiik% 5. AR Ol Rt e & FERHIX
HAEAIE 120 faff

4 e R) Rarofiif
T W A A—YIvs
VAREEHERTAIL T DB
Sk 5, 1E 120 fafkom
BARIC DWW T IRy B —
FAENBBIEATA Y,

(34 FBHOBEFH O (3,45 FHOBEFEHEROM (©)1~5 & H OB TFHE O
X 6. TF 120 ffRo izt e X BRI (IEEERERSY)

3Tik
(1] Eds, ad hE, TERTBIEY A = A BB RS, 2005), pp.84-85.
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Polyhedron Geometry of Temari

Takashi Yoshino
Department of Mechanical Engineering, Toyo Univ.,
Kujirai 2100, Kawagoe 350-8585, Japan

Abstract: We discuss the spherical geometry of the Temari basic divisions. We
demonstrated that the Temari artists had obtained all of the possible divisions by
congruent triangles using great circles. Then, we extended the definition from
congruent triangles to two types of triangles and found two combination divisions
based on cuboctahedron and icosidodecahedron.

Keywords: Temari, spherical geometry, basic divisions
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FZECIXTE 0 oME v &2, (DEKE 2 ARICL %0, QM OREATEE AW THR
EINDHEOBEM, @)FIEQ CEMENZAEZE0RKRMAOEBM, OFIEIZEL > TER
L. HfHE Y O—FThHD S8 LI XToOMAGOEMEI Y C6, €8, C10 & Fig. 1 I
AL, KT, bEokm 2 AROESA (5720 # K&~ —F—7T, FIEQ2)
Lo TEIPNEREZ/NI N —I—TRLTWNS.

HE] Y IX Coxeter Prints &N A FWEuEEXIEDITHI LN TE S, Coxeter
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n/r, n/q ToHH—FEOERL=AFICLA¥Ym (EKim, =—27 YV v N, Xim)
DOyEIFETHD. BRE ED Coxeter Prints & OXRGEBEIL, EFEOERNOLELN
HHEN DT T RTHEAINTWS Z ENERTET.
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S8 C6 C8

Fig. 1: Basic divisions of Temari.

3. HAEHLEHEIYDILE
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SARREILEOBLICKREICKRE LERE —BT 5. 77 FCOEZHEN S EEH D
DIZHK L THAEDEHE D N 3FEEZLDOIXZHEOVEDOT-DTHD. £ 2T, [k
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ST 5. R E L T, s KF/NEK (cuboctahedron) & =+ - + =@ (K
(icosidodecahedron) # & I L72#E Y FiE2 S5 LN TE7-. Lo, 2L Fig.
2 IR L7eLDIT, 8 BLW CL0 IZKHLTKRKMAEZEMT LI LICLoTHOLNDZ LD
bnolz.

Fig. 2: New combination divisions obtained by modification of the C8 and C10 divisions.
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i R HE - (1995) SR EE- D TE Y AM, v = —F:, T0pp.

Suess, B. B. (2012) Temari Techniques: a visual guide to making Japanese embroidered
thread balls, Elmhurst: Breckling Press, vii + 199 pp.

Coxeter, H.S.M. (1964) Regular Compound Tessellations of the Hyperbolic Plane,
Proceedings of the Royal Society of London A: Mathematical, Physical and
Engineering Sciences, 278, no. 1373, 147-167.
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A Study on new evaluation indices in eye tracking analysis
to evaluate motion sickness

Kazuhiro FUJIKAKE®, Yuki HASHIUME ™", Hiroki TAKADA™"
* Nagoya University, Furo-cho, Chikusa-ku, Nagoya, Aichi
** Fukui University, Bunkyo-ku 3-9-1, Fukui, Fukui

Abstract: In this study, indices for stabilograms were applied to evaluate the motion sickness in
accordance with eye tracking analysis during driving simulator operation. As a result, we have
succeeded in findings of the sparse density as an effective index for the evaluation of the motion
sickness.

Keywords: Gaze data, Motion sickness, Driving simulator (DS), Elderly people
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FR AR D J E B 23 1T Tobii Pro X2-30 (4> 7' U > 7 L — |k, 60 Hz), fi##r >~ 7 b % Tobii Pro
Studio (ver.3.3.2) ZfH L7=. 2o, BT —X1L, v—>r B AT (v 7 — 48 HD
Webcam C270) DR E (IE 640xE 480 Pixel) KIS LTy h&Ean 5.

49



87 2019 6 7 ~9

8 N

]

1= -~

3

1 RBT—2OHRNBRD T 2 BT —ADHEBEEDTY
3. MR

EBR 1# X, SSQ DFERMNLIGEE [HY (44, FHT79.0m) ) & 721 (54,
) T128%) 1 D2 BEICHME LT,

BREBRWHNEOZFHFROEMT — ORI RE AR H L, &R THY /L) - DS
EATHI (pre/post) DO YA 1 IR L. MELIE ORER, DS E1raigdkic, mE
BrnN 172010 X0db THD ) OFBEBRT —% OREEENE» 7. £, BBV 72
L] TIEL DS EMTHIZ ORI EICZITR 6N o7, [HY | TIX DS ETHEDOREL
RENMIET 2 MmN ALz (p<0.1).

BELEN R & RIS, HRT — 2N OB EORIE 1TV, EREMEOTE %K 2 127
L7z, BRBEE, PHXNEOT =2 ONRTY X233 ERHEET, T—2 BB L T
LEBMEREL D, HEEORKE, &R THo ) L) i, EfTard v b ETHE
DODEMENFE L 2o fe. BT, BeEF T2 L) TiX DS EfTRIE OB EIZ TR 67
MmolebDd, THY | T DS ETHOBEEOBMENAEICEN>T- (p<0.05).

4. EE

FROFER, BB DOIERNREAE LG EICE THBRT — % OB B3 HmET 5 TR
TN T D] EWVWI2O0DRHNROLNT-E VWD, Fio, MEBENEZFEMT 5
LDOWBT — X OEEEEELE LT, BEEOFEIENRINT.

B, HRT — 2 ORI E OFER, MGV TH 0 | BT DS E1TRIN SELER S E > -
77 (K1BR) ZLhnd, MEFBWAREALLTWVWEREIL, HROSLOENFHEE/L
TWAATREMEN RIS LS.

5. ¥&%

AWFFE T, FEEEART OB ERIRIC L > TG LR T — % 2 K12, givo
ARNRFHB IR IS OV THRE Lz, £ ORR, BERVEZFHES 22 00RMRT — 2 OE &
IR & L CTHEE O AN R E T

B
ARWFFEL, PR X IR B 5 27 IR R R F R OMREZ T2 b D TH D,

50



87 2019 6 7 ~9

MABEE DR XEY DFFIT Y RER I,
WORETNET 7T 4T 7 —=V7

AR =
B R IRANL RS R R AL R, T 343-8540 B R IR N7 K S R ik [ 9 A k2 R

shozo@spu. ac. jp

Science Origami as a teaching material aiming for grasping
concepts of solid bodies III,

Origami-models for active learning

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

Abstract: With a view to teaching solid geometry, Science Origami, which is a method
of constructing three-dimensional models made of triangular units of Origami, has
been introduced into a course of Mathematical Science since 2006. Owing to
experience of constructing Origami-models in the courses, Science Origami makes it
easier for most of the students in the classroom to be active in learning geometry of
three-dimensional structures than before. While the program of Mathematical
Science offered in the second semester of the academic year 2018 is exhibited in detail,
it is suggested that Science Origami is suitable for active learning.

Keywords: Science Origami, Origami-models, active learning, three-dimensional
structures, Mathematical Science
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Shape analysis for the ancient mounded tomb group in Tagawa
Susumu Ogawa® and Yukiya Taniguchi®
1 Institute of Spatial Technology, Toyo, Koto, Tokyo 135-0016
2 University of Tokyo, Komaba, Meguro, Tokyo 153-0041
ogawa_susumu_phd@yahoo.co.jp; taniguchi-yukiya312@g.ecc.u-tokyo.ac.jp

Abstract: Shape analysis was carried out for the ancient mounded tomb group in Tagawa. Ages for them
were estimated by the regression lines derived from their shape sizes. The ages suggested the Himiko era,
in the late 3" century to 4™ century.

Keywords: dating, form interpretation , keyhole-shaped tomb mound, round barrow, UAV

1. Introduction
In 2018, a large keyhole-shaped tomb mound was discovered in Tagawa, Japan. The form interpretation was
carried out for this tomb. The length is 443m, the diameter is 152m, and the height is 33m: the second biggest
mound in Japan. The dating was calculated by the shape sizes from certain ancient tombs researched by
archeology.
2. Method
UAV determined the size of the mound with PhotoScan. By the list of the ancient tombs, two regression
expressions were obtained for the dating of discovered tombs. The types of the tombs were three: keyhole, round,
and ellipse shapes.
3. Results
The regression line of keyhole shape tombs was next equation (N=38).
Year = 296.12 - b/c (r? = 0.3049)

where b is a square size and c is a total length (see Figs.2,3, and 4).
The regression line of round barrows was next equation (N=85).

Year = 59.57 - H/D + 454.13(r2 = 0.2463)
where H is the height of the tomb and D is the diameter of the tomb (see Figs 5 and 6).
Therefore, Akamura keyhole tomb was estimated to be constructed as 399AD, while Onzuka was estimated as
307AD with an error of 30 years.
Therefore, these tombs might be constructed in the late 3 to the 4™ century, which corresponded to the Himiko
era, late the 3" century.
4. Discussion
The dating for the tombs could be estimated by shape analysis. The method is remote sensing, non-destructive
monitoring.
5. Conclusions
The dating for the ancient tombs in Tagawa was carried out. These tombs were estimated by shape analysis to be

constructed in late the 3" and 4™ century, which corresponded to the Himiko era.

References
Wei history, Sanguozhi, 280.
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Fig. 1 Distribution of the ancient tomb group in Tagawa Fig. 2 Keyhole shape sizes
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Science of Form for Students of Art and Design
Ryuji Takaki
Tokyo University of Agriculture and Technology (Koganei, Tokyo, Japan)

Abstract: Contents of education of the Science of Form for students of art and design
are introduced, which are developed by the present author through teaching activities
at Kobe Design University and Musashino Art University. They include basic concepts
in the Science of Form, such as size, ratio, symmetry, space division, pattern formation,
etc. In this paper some topics treated in the lecture concerned to biological systems
are presented.

Keywords: Education, Art, Design, Forms, Biological systems
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On the supposition of a subject of a robot

Shu Matsuura!, Reika Omokawa®
'Faculty of Education, Tokyo Gakugei University, 4-1-1 Nukuikita, Koganei,
Tokyo 184-8501
'Setagaya Elementary School attached with Tokyo Gakugei University, 4-10-1
Fukasawa, Setagaya, Tokyo 158-0081

Abstract: Piaget introduced a concept of child animism to characterize the
human development. He also discussed a construction process of cognitive
structures through the interactions between the subject and the
environment. The child animism implies supposition of subjectivity in the
non—-living things. For the symbiosis with the intelligent machines, it is
necessary to have empathy with the virtual subject, which will bring about
the problem of the form of words in the verbal communications.

Keywords: subjectivity, symbiosis with machines, empathy
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