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Usage of Hand-Crafted Molecular Model in the Introductory Learning
of Chemical Equations in Secondary School.

Kohei Shimeno, Shu Matsuura”
Tokyo Gakugei University, Graduate School of Teacher Education, Faculty of
Education, 4-1-1 Nukuikita, Koganei, Tokyo 184-8501, Japan

Abstract: In secondary chemistry education, the students learn the concept of atoms and molecules
for the first time, followed by the introduction of chemical equations that depict chemical reactions.
This often brings about the difficulty for the students in understanding the quantitative relationships
in the chemical reactions. In this study, we consider the effects of hand-crafted molecular models
on the enjoyment and collaborative learning as well as on the intuitive grasp of form-quantity
relationships.

Keywords: hand-crafted molecular model, secondary education, concept of atoms
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What Look is Required for School Publicity Image?

Ryohei MATSUBARA, Kotaro KAWAHARA, and Toshiki ENDO
Jiyu Gakuen College, Gakuen-cho 1-8-15, Higashikurume-shi, Tokyo 203-8521, Japan

Abstract: Mg R TSN D7 (Look) DA a0 Hilk 548 I O i 3 il 5. 2D
DOTSLE | WERAE B FH LS TEDINTINy ZITE HEND] K2 FHNCEBRTAETH.
Keywords: V> 7, B T7—27 L—7F 4 7, ERIH, B, BB
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Using a digital planetarium for expression of three—-dimensional
forms and interactive science communhication
Tasuku YOSHIOKA, Megumi Takenaka

Toyama Science Museum, 1-8-31 Nishinakano—machi, Toyama, Japan

Abstract: We are exploring new uses of planetariums for interactive science events
dealing with non—astronomical three—dimensional forms. In this presentation, we will
report on the progress and the main issues.

Keywords: digital planetarium, 3D data, CT, photogrammetry, science communication
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Difference in cellular architecture between benign intraductal
proliferative lesion and atypical ductal hyperplasia/noninvasive ductal
carcinoma of the breast detected by minimum spanning tree analysis
Ryoji Chiba, DMD, PhD (Human Pathology)
Department of Pathology, lwate Prefectural Central Hospital

1-4-1, Ueda Morioka, Iwate 020-0066

Abstract: In human pathology, intraductal epithelial proliferative lesions of the breast have been divided into
three major categories conventionally based on their cytological and architectural features: usual ductal
hyperplasia (UDH), atypical ductal hyperplasia (ADH), and ductal carcinoma in situ (DCIS). UDH is thought to
be benign, and ADH and DCIS are considered as precursor and noninvasive forms of carcinoma respectively.
The author recently found the difference in cellular architecture between UDH and ADH/DCIS, using
computerized image analysis and minimum spanning tree method of graph theory.

Keywords: Intraductal proliferative lesions of the breast, Cellular architecture, Computerized image analysis,

minimum spanning tree analysis, human pathology
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Rotary engine, where he is and where he will go?

Tkuro SATO, Jin AKIYAMA
Miyagi Cancer Center, Natori, Miyagi 981-1293, Japan
Tokyo University of Science, Kagurazaka, Tokyo 162-8601, Japan

Abstract: The performance of the rotary engine depends on its rotor—stator harmonics.
The stator is a cocoon—concaved curve called 2—node peritrochoid and the rotor is
an in-revolvable curve mimicking Reuleaux triangle. As an application of Fourier
series written by Hurwitz in 1902, we designed a node—less stator which is a new
type, two semi—circles interpolated by line segment pair. By such a stadium—shaped
convex curve, several benefits of combustion engine are produced, considered one
small change but one giant merit in mechanics.

Keywords: Rotary engine, peritrochoid, node—less stator, Hurwitz, Fourier series

MEOHERE (WRY buad ROWMEN D ORERK)

=) =TV IR MR Wy, NS BELDFTREE R, KRE S OFENTIX
BWHONEON D Z 0D, 1964 4F, MAZDA N DEEZBMLE. V—a—0 =AF
W7 — 2 —RGEEE L, BEEEF2RETH5EE FITFRROR~ZATEMAE 4 LT
WA, ZOmMBERIT2HNY hraAf REBREFEINDLDOT, XU hraAf REiEF
BORNRD 2 50MR3HY, FEROMIZEE rKROHABHNEL TWLIHEIC, & r
OMZBEEL, PEROHAM LR r OMZROEEE T2 & &, PREROME E(H 5 WTH
WHEEINZT — 200 DR P OB THDH. 77 7— Tl E V-7 B R
T L7,

=2 Y=Y UEmdRbE e CAIAEFER DI TH D K (=R/e) L HEREN G IRD
bd. K ZRELSTHRIESTNITHE S D, WENRKEL 220 THL LLONEH D5kt
MEIENS[1]. Thbb, 0—2) —x o JUICBBRD <] Z2X5DThD
N, ZOL a2 L (B, 2 oYM %E 2 KOG THIHI L A X o7 58 (B
BfAl) ~Lr B Liw., XU boaf FOBRMEMASMK L, HEERETIIENBRERE
LLTOAY y MBEOND. ZZTEINT 4w Y07 — ) olkEimoIsHeE LT, B
fEICH EEBRICH > TEIS BB EZH N T 5.

T— Y T BEFROHEEL TNV T 4 v Y DT — U G (1902)
ERFV Yy DAL ITT R TOREKOEERIMHEZOMAAGDLDEIZL TR EIND
LEZ, BEMHO#E L2/ ESSHE#HEno@< Bzl (HAizMH - =947 1) %
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flio CHIBKOE Y Z BT T H2REOPEEZHI L. 2L 21X, RAZHLETLHHER a
OHOMEEZ%HE o« TRETDIANDY, ZOROEV ZFFEb-FH § THIEET S
TEH A 7V EO RO

x=acos (a t) +bcos (B t)

y=asin(a t)+bsin(B t)
TRIND. 20Kk, HEEHOARN IS HTHIELRWHREIIKH T 2HIEE L TH 3
DO« F4DH, « « - ZHNTERD, I OETVIERLICEMERLDLER>TLEW,
FOZ VLAY FIFTROATW o T,

x=acos (a t)+bcos (B t)+ccos(y t)+dcos (5 t)

y=asin(a t)+bsin(B t)+csin(y t)+dsin(d t)
AT OEFE D OANEIL T R THEEM 2o TR T 22N TELHEEZXTL LA
CARBEWREHNH 72O THDH. 2O LIFA4ANLRATHEHE TIERWIIL A, 19
FEANBHIC 7 — U = P RCIREN 2 ERXHIRIC M CE D LB R DICE - Ll F L TR &E UK
FThHD. FIENRY hraa iR, EPEOEHICXHELTWND)

T— U R EMEEINDSBEEERRIL, 7T AORFEE c WEEE T — U 2 pNEYRE I
BT 5FEOHR T, BhOME2E L7 L ZTDIRESAEZMIT TR EDBENGHA L,
FEEORBBEE yv=fR) NI A at A 0EOM, Thbb, BIEFOMIIOMEN5
ZEEFEMILEZ I ES. 7Y R EIIE B RB BLR O 21X L H L < DIEH
S LTS, T 0w YR 20 ICAIERIC R R L2 A4 mim X [2]icid 7 — U =ik
B TS B O 72 OE D, T AT uA ROEITHBRIE E=AFBONERT
D&, TN ROYATH MR ENE B (AT 70 SR BRI O BRI 23 — E 2R INE M) T
DI ERENFERENTWVD. ORI, SORHE S T, R ZAIT KRN
ZATEONIEIZIZHOWT 7 — U =fhGm 2 )0 H U CREFTE9ICHFZE L 72 [3].

&

T

ZZTIERR2IBIoRERE LClal ESF B O OEEE O, (bR RS0 MY, [cl
0 — 2 — iR O, [dNEKERORBRLEDIRIZ, v —4% ) —= P OHRB ZRk A
o, m—=2 Y —x2 VNI CWVEED X OME L Z 42 B0, KNS RETH#SITKR
EEETHD. XY hraf F~OFHKEZKHE0, B8 HLVEED MY T—IZ22i
EEHETHD. HEKERESKROT, v —F V-V Ihnb EZ~mnd 0iEA
IMERREEIND N, 2022 FEICHEMIE L CTEESEIHERADD Z 2R LKTATE
R AN

2% UM

(1] WA= v —2 ) —x P (LEBIRTA 77V —15), B I LEHHEL

[2] Hurwitz A.: Sur quelques applications géométriques des séries de Fourier
Annales scientifiques de 1’ Ecole Normale Supérieure, Série 3, Tome 19(1902), pp.
357-408.

[3] Fujiwara M. : Ueber die einem vielecke eingeschriebenen und umdrehbaren konvexen

geshhlosenen Kurben, Science reports, Sendai, 4 (1915), 43-55
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Left-handed helical loop of the initial heart tube is formed by
anisotropic deformation of the cardiomyocytes

Hisao HONDA
Kobe University Graduate School of Medicine (Kusunoki-cho, Kobe, Japan);
RIKEN CDB (MinatojimaMinami-cho, Kobe, Japan)

Abstract: In the embryonic heart development of mammals and birds, a straight
initial heart tube undergoes left-handed helical looping. The mechanism of
formation of the left-handed helical loop was investigated using a mathematical
cell model (vertex dynamics). An initial heart tube consisting of polygonal cells
was straight. Assuming that edges of the polygonal cells contract anisotropically,
which was actually observed in the chick initial heart tube, we succeeded in
demonstration of formation of helical looping. The formation involved
convergent extension (CE) of cardiomyocytes. We showed that chiral properties
of constituting cells leads to the chiral helix structure of heart tube.

Keywords: anisotropic contraction, cardiac loop, chiral, convergent extension,
vertex dynamics

ML 2O PO LIEIZ, FLOESEI T 2—T Tholzb OB,
mLﬂTE%%GEJ@h/I/ TWICERTHZERMONT WD, Ta—TNBE
FIRFICETE L, EXVICES EWIARERIARTH S, BEL 100 F5]
ZZDOBENFER I . LJ%I%%< DOWFFERN I IN TE=0, E AR N X7
HBWTINMBEZD2ONEIHBEILR s TWRNo Tz, LMALEFINIZELT
HELEDND W OO FWPRFEIZ R -To, FHEIZINOIZEDZ HHEMY
MfuE 7 v (vertex dynamics)zfli» TAEB X LHEAFEKOBEEZHO NI LT,

kU RO DT B M ia £E [ o convergent extension (CE)23 i = » T\ %
ZERH LN E 7= (Ray et al. PNAS 2018; Kidokoro et al. Development
2018; Kawahira et al. Cell Rep 2020), CE & 1%, # 21X Fig. 1lZ/md X 5 724 fd
DWW PERZThH D, 1ZCOHES MIZFEAE R > TV é@2o@%%# B
2> B D O i O 1

ANZE VB EBESNS,
Atk & LTI oL O
IS R LR = Ll

AT 5, & bl Fig. 1
BLERZR N &2, ZOCEIXZATMAL DN D 5 6K 7E J5 17 O30T 58V e
(anisotropic contraction, anisoC)33 =2 % Z & THELTE 5 Z L Mvertex
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dynamics model% D75 72 BB E T VISR T & T & 4TV % (Honda et al.
Dev Dyn 2008), Z Z Cf#Z FmliTanisoCO i MICEE Th 5,

— DT 2 — T DOV T —30° —70° —-80°
o, MmN Z A THEOESTZ AL <] e
DF 2—7%BEL.CEICLDME z@

AR\
LR

. WA AR (anisotropic
angle)? anisoC T1T - 7= (Fig. 2), fif
FEHMNTF 2—7 Db k&<
ZFNIHAE(30%), ZAE T —
(X F = — 7l % [FldE L BRSO
A UR=NDLE DI — T
72 - 72 (Fig.2, =30°), fifi& J5 1 % it
il 5 SIS 1 B & (—70°)E 5 13 1k
EFV, Fa—THERBERL~AT Y
VIR Lo, S By micir
S5 & (=80°). FEV T LIcF = '
—T7HEPKELLERELTRALN
% % 9127 - 7= (Fig.2, —-80°), Z#
IO R B bt AL — ©) %
XIS LTWD L E LT, Fig. 2
T TTF 2—7 M LRI
fle> THED I xTe, Fa—T7OEMEHEMZXHL T, BHOZHFITIZT CE
ZiTb¥ 5L Fig. 3 fioXH b H AN —7 2T X 7= (Honda Biophysical
Journal, in press), JEMIT ~ToOMIIZE—72 anisoC Z{E L7=D 720, CE
WL D2HMEOREZXTF =2 —7HMO E VAL 4 KETENLETNRR2oT-, 20O
R 22 EDEWIC L W F a2 — I ELAIES A4 T, A~ - 98 2 i if
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How to find out and observe radiolarian fossils

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

Abstract: It is essential to demonstrate how to find out and observe radiolarian fossils for
popularizing them in society. This paper guides localities of radiolarian-bearing sediments on
Sado Island and introduces how to separate radiolarian shells from the sediments. Preparation of
micropaleontology slides for light microscope observation is presented.

Keywords: radiolarian-bearing sediments, preparation, observation, light microscopy

[FC®HIZ

BEERITEMEAE TH Y, HROIFE A O CERERAEHE L TERELTWS.
HEMEOBRIIMALE LTESEESN, ho7 ) TRUBOMENSEHT S, BHAYE
THLELOEHMANRA LN TND., ZOLITHYSNTEEMTHLIC LD LT,
FERFBMEITE W E TV, TOERKE LTE, EHHBAOEFERNIHFIZS NI L,
HERBOERN OB EICWTEL2ETOFIHEOFTHHAR AR L TNWDLZ LR ENRBILN
L. 2 TCAENE, BERibaoEMORF L U THEREESZERY B, #ERE» D
B A Y T B S SR REMBE A O T L T — FOERTIEC OV TN T 5.

MR EELHE

BRI S 5 W HWIRICAE R T 2R EEEY TH D2 LD, WCHRE L-HE (AR
JE) oficizEEicEEN TS, Fy— MIKBRILAZ2ZETIEHALE L TALTH
LN, Fr— b EHIEENTVD E NI b TIERW. K, EEbfbazEH Lk
WFx—hrbdH5oH.

PEPE 1349 300 HAERTE TIE A ARMBOWmHT OB L TV S TWd. HARSIEN RN
IJEME SNDBITELND L Do THEENSMEE L, EESITHAE L. BT E AR
DJFE S & FL gk L 72K 1500 54 RT 2 & E T ERT £ T OWERE DS &FTIC R b AL 5 . KV D
DZRAENSIRBICT TOMBIZIE, ZoRRoMENLSBEHLTWS. —i&I2IE,
HVHUE RE RO H 12 EEAE MRS, Bisba oMY B LITAES ThHh 5. HEESIS
Hid D HAENRFULORSCIE L, Kb baz2G201Ic@ LT\ 5.

WEHEHRH (ESEUVESR) "o OMERIEBEDRY HL
BOETER S B IIRERF TH D20, KK - THBICHO®EST 5. %4, BRI LE
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AMIZHIETH - TH, HEREZKFIZBWTETEST ESMT 5. BRI FRICE
THfELR Th, HEBITA> TWDHR A2 E5IE AT R ok b EIRSEEL T
L. RAAL LT 0250 00T L. 1 mm BLEOMH WKL A2 HY Br < ICIX
KILTEDLDVWOMRHANTE L. MWV LR A OREICITE S R A vy 2Dz [N,
MIZHEL RS E BOR F 2RO TBIEAR L T2, xR THLTAHDL S K.

BHRO-ODF&

RORAT o3 it U 7= VB BB O PSR b A A E E TV B 00 E 9 2, HIEREE (b—Y)
RERFEMBENHNITHER TE D, MEBBEOHEOY 1 X%, —M&IZi%0.1~0.3 mm £ E T
HDH. KEOBETIEI mmEBI L5 A4 XD0bDbH 50 EMITIED . B TOHE
FEOBIZIE, VW REESTBRICL Y MBI b A O FERHR TCEI2HELH 5.

R OFE A FET 57 O IZBEMEEZ V5. AR AR O R AFZE TILOE S
BAMSEE & BT BEMBEZ OFH T 2 G A 0N 2. FIAERSBUEO KECR OB - FEICITEF
BEMEET T WL ON — I TH L. LR OB B IR EREN LI WA TH 5.

KFEBRBEEOLODO T LINAS— FMER

W BB RO T LT — M, A
TART T A EIZHEBRE Z#E, &
WA N =T F 2T THERT 5. Bl
THETThHNIX, KTEHATHEITTH
HThLH. BRMBRET L2737 =10
ek, B E ALY LN EOEAMEH
W5, REOR#ERE L THERATLILY Y
BRMICBAL~v=F 2T %, EAMO
RAMELTHEATE . BHOBRTHNIZT,

. e ® 1. HAHORBEOLSVRE T
BTLYAA=T7 T 2eBRLLEN (M) LS5~ b AR 57 5 Al

HoTH (k) B<TH (F) &L

BEhHYIc

g LA OERM E U TEERBICOAMAT 2 AEROHBEIZ O TR L. BARYIEIX
EIEB) OFEFRE 2L TH Y, WERFA ORI E THE TR ST U 28 4 TIT bk
WWHEHLTWD., RREboH il ZAICHMBBLADOEMPH D L VE D, £ b DM
JEIERE R - BHER Th D2, FRRIREMAEEZ T Z L2 bR AR T2
ENTED. B0, WEADEDLYDOHBIZOWTHILTATIELY. £/, BV HL
Tk A A BT D DI R R E AM I L E TIE A<, ATRES R TP
WMBEBEAO T LRI — M MERTED Z L 2R L. B REME 258 ko —fF &
LT, BIiEAY DO — REfEo TEHT L0 G0, DEGEGEML BAHE=2—X ]
® No. 1153 (2021 % 11 A 8 H%) OO HF THEAM I N TVWDEDTEEICTDH & L.

X ik
[1] R E =2 —%,2021 4£ 11 A 8 H5 No. 1153, D 4EGEEH M.
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2022 Calendar of Radiolaria
Atsushi MATSUOKA'! and Yuta TOMITA?
'Faculty of Science, Niigata University, Niigata 950-2181 Japan
’Image Mission Inc., Shizuoka, 420-0831 Japan

Abstract: A radiolarian calendar for the year 2022 is prepared and is available for sale at major
museums in Japan. Radiolarian calendars have been produced constantly since the 15" meeting of
the International Association of Radiolarists held in October 2017 in Niigata. Calendars using
radiolarian images are expected to enhance a degree of social recognition of radiolarians.

Keywords: radiolaria, calendar, 2022, InterRad 15, social recognition

ITC&HIC

FiRlfE D B Lo Z =3 REIMIC DV R s
L7280, B E 7o TWD RIS DS BHE %
B8 D DITHESLS EHIFF S 5. 2022 4 Ok
WALV —=RER LD THRETS.
MERALE—

R L F—E, 2017 BB S iz
15 [ E B i i 855 2 (InterRad 15) % EAx
TH5HMT 2017 FHIRMES LD £,
InterRad 15 OFl&7 v AdD 1 >& LT 2018 4
RANRA A=Y I v va VREAIC K U ER S,

— VT A FHERETHRENMTDILE.

2022 I L o H—iX, ~ U 7 MR EO A

ORI AL D P B & T BBE i ediiie endihitpuneniis
R S A SRR
1), BEFEOENCED, BOBRE L VTS fiials
TRTHZILENTED., VU7l BSRTND
DX, Pantanellium BB THD. B L H—
X, BEBHROEEIEBHO—RELTEEL TS,
3CRK
[1] #2F  #€ - KIWHNESE (2016). BORERE 812 R Y U AHE THRE, 17.

[2] Matsuoka, A. and organizing committee of the InterRad XV (2018). Science Reports of Niigata
University (Geology), no. 33, 41-56.

L HELKAMBOKBREEZ
R 2022 FRALY 5 —.
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Abstract: FAX. IEEDHEIRICEEN S YRENIZIUHZDORE>NTTT /NI RM1E
AEBRUFEICR[ OV EEZHRERUET,
Keywords: L. JRIR. ibA . MELR. 2

1 BbaZHRT

AR RIERDRIBOEDHDHBD SHIEAZRUVELZADEDRIRBE#H ER
FERTT . OEBDSHIEAZRYETDICHVWEZFEWET . RABEMRETCHIEAZ
HRURDH7Z5HVWEDFRIC<ODIFITIRUYELET,
2 MIEEDOHMNSRATSSZ L

IRIE RABEMRE CRODMVWEICHIERZ<ODIFI B ENETEHUN DR TT . ¥
ERERDINBMIEAZRVELVLTHBDEARTVWAERED—EDEHF TUIZ L3P Lan
TLBEHEAREEBRVETCEICHRILELZ BIEABRDTETENS W E@EDHADTL
KUz UL BCEARTINDPUIDENEVWRL . AUEALRTEREINESLY
EBRESZUED DOKUANDUTDESCEICRITRU L MF. ETEINULMDETT,
BERS BREFBENACTENzENEVEDIE—DEBVWERSINSTT,

EEDRBOEDHDAEABMNSRYEUEZHIEAE OB A ROKBBROB RO EHRD
BEHOUV_DHTT (1), FEABDODF o U HILAZBRYELTVWRE A COHRDN S EY
BUHIEATEZVDIREELETU Z BRBRIE. ETEDPRH LTI MEBRIF. B RE
VENSVWTT B RIE AW TUEALAICIEERDINDAD VT HBLIICRATT [
U HBNTVB LS ICENVWICHATRAIUVEZ . ED—DE MR TIEBRVNERWVWET,
HASADISICETESEO>TVWTHMDBERIVNEWT T, MERICADDDMVWSALREBE

NEESICHEZLEVWER VKT,
@BROBHOVZDR

QmER QR R

B ; . MUEEDRIROBOHABNS RO =#ita
3 WILRIFEEHMSEERE
LRI BEETTVWECADEABRPHEBMRZR DI ENTTET . HEDBICEAR
HMEID VWD EMILAENSROIZVWTT. OFELHROBBBORK BROEMR DB HO
DDLU EUE EBIC—D—DENETCITSLIICERULEDBOMEN ZR UL
WERWERUTZ. IEAIX. EEABREMR VWD ZH A T<KNBIEELRETT,

16



91 2021 11 13 ~14

R0 LHE AT B R

BdE R (W& LiF e L)
FR R B RN/ 6 4 1/, FBREMTARIT 1 THE 1% 15
e-mail: TOCCHY1010@outlook.jp

Abstract:
HRRKRFEY 2 =27 K72 =707 75T, MMERAORED L L, B CHRILL 72
Ky TN B RERAENRET LR TEZOTHRE LT,

Keywords: Jk#kth o7 borxw b BHKE
WHESRE HBRFa2a=T R 22— 7 5

X ®IC

E IR, B KRFEY 2 =7 N7 =705 5T, BMAELEEDRED S & ki
OWTHRE L, 2@ TREIXER A T4 TLEMN, By TERILL 72HEK
P TN R ERAEDBIET N TEZOTHELET,

ek Fik

B oWE OKERN bm) Mo FHBRENGHEV T 7 horry FERHWTHAR
WOWKEZHERLE Lz, BEBIGHMAZEE L, 21X EE, 55 11 FHIRL £ L,

B KFENOMED 72 FRBEMEE, BISZBMEEZHNC, EIRL 72 KE B ECBE L E
L7z,

B R OBE

MR LB EBDTOHL 1 0HMUEE->T, ko<~ z RO TRk
HIENTEELE (K1), ROoT 7B Rl Spumellaria H7Z 2 WE L7z, TH, I8
WAL D e, TR TH D Z LIFFEWR W, 7277, MEL 5 &, kT o
HERZT DO, AR ODE>TWL ZOREBTITHETE R, DI ETLE, D
FO, BOBENPBETELLICRORNVWEAFINPFETERNE NS Z L TT,

Bbbvic
EETVWHIMEMBEZESTHELAT, ETS
OPNELDOHEETT, THLAIE, o LK
WHRERSTHZENTERLET T, R %E
WL o7 Z7 7 brRERiICENTnD
REBETEXDZLFARAYITELWTT, Zhbh
BH7o SAMMBEZRL T, AETWHEET %
BELEZWTT, LT, MBETEDL21ChY
e BEnET,

M1 #DTRD i h
(B 37 BRI TRLER)
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The non-characteristic G-orbits of the plane groups G

Takeo Matsumoto (Emeritus Professor, Kanazawa University)

Home address : 920-0955, Ishikawa-ken, Kanazawa-shi, Tsuchishimizu 2-77, Japan.

Abstract: Itis the reproduction of old paper by Matsumoto and Wondratschek, on the Non-
characteristic Orbits of the plane groups G, in 1987.Therefore this is the old one butit is important and
wonderfulto study again. A G-orbit ( of points)in the planeisa setof allpoints which are
symmetrically equeivalent relative to a plane group G. By means of group-subgroup relations allnon-
characteristic G-orbits oftheplane group have beenderived and listed, i.e. all those G-orbits, whose
Euclideansstabilizer C exceeds G; C> G. Some applications are mentioned.

Keywords: Non-characteristic orbits, plane groups, group-subgroup relation, generating groups,

1. %L offiiEEc, 1EsUIBE Ok X, #5EEs SRS h 2 Z2MEE CFmE#ED

space group(plane group) & Y & W XHF higher symmetry % 7R 358 50 substructure % JF

K35 Db, CNOBHEEFEREEL, daE s, Pl p2mg. Wyckoff position4d
1 @ @ non-characteristic G-orbit ICDWTHUYEL X ),

2. W, HADOHMEKZRKICEL &, MBEAEHGOME 2R 62 B0HL T Z3 0w,
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p2mg 4d 1, latticep(1,1) D
Non-characteristic orbits

Fig. 3. Diagram of the non-characteristic G-orbits of WyckofT position p2mg, 4(d)1.
From a general G-orbit with four free parameters (x,y, a,b) lines are drawn to G-
orbits with increasing specialization. Unit cells are displayed in the style of IT (1987).
Restrictions of coordi or lattice ts are noted on top, the eigenaspects below
the unit cells. Lines are solid for specialized coordinates, dotted for specialized lattice
constants and dotted-dashed if both b pecialized simull ly. The ber of
free parameters is stated at the left margin. Specialization of a lattice parameter means
transition Lo a translation-equivalent supergroup of another crystal family, e.g. op (0, 1/4)
—1p (0, 1/4) in Figure 3. Specialization of a coordinate parameter leads to a supergroup
in the same erystal family. The supergroup is translation equivalent if the lattice is not
changed, e.g. p3; x, ¥ —x,0(p31m); otherwise it may be class equivalent, e.g. p2mg; x, y—
x,0 (p2mm); in Figure 3, or general, e.g. p31m; x,0—1/3,0 (pémm).

| /53/4,1/4;Y4,3/4,3/4.

¥4,3/4,1/4. ; ¥4,3/4,3/4.
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Developmentof globes for tactile learning which allow the continentsto be
attached and detached
Tomoya Honma!, Toshiaki Aomatsu? and Yoshinori Teshima3”
'Former student of Chiba Institute of Technology,
2Special Needs Education School for the Visually Impaired, University of Tsukuba,
3Department of Innovative Mechanical and Electronics Engineering, Faculty of Engineering,
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba, 275-0016 Japan
*yoshinoriteshima@it-chiba.ac.jp

Abstract: Removable globes for the continents has been developed for the tactile leamning of the
visually impaired. Two types of attachment / detachment methods for the continents, an inset type
and a magnet type, were adopted, and each model was developed. Tactile models were created by
the additive manufacturing. Several improvements have been made to the model to suit tactile
leaming. The evaluation showed that the earth models developed in this study were useful for the
tactile learning of the earth for the visually impaired.

Keywords: tactile 3D model, additive manufacturing, visually impaired people, attachment /

detachment methods for the continents
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B2EXW (1] FiE, M. \IE. PR Bo HFAAL EE TSR I ERER o B JE & 3
i), WORFEY VR DU LG TFI4E Vol. 1, No. 2, pp. 36-37 (GEFF, 2016 4 10 H)
[2] Y. Teshima, Y. Hosoya, K. Sakai, T. Nakano, A. Tanaka, T. Aomatsu, K. Yamazawa, Y. Ikegami, Y.
Watanabe, Development of Tactile Globe by Additive Manufacturing, LECTURE NOTES IN
COMPUTER SCIENCE, Vol. 12376, (2020), pp.419-426.
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Period-doubling bifurcation with the hysteresis in the one-dimensional map
Yoshihiro Yamaguchi

Abstract: The period-doubling bifurcation in the C™ (n > 1) one-dimensional map f(z) is studied.

It is derived the conditions that the period-doubling bifurcation with the hysteresis occurs.
Keywords: C™ (n > 1) one-dimensional map, Period-doubling bifurcation, Hysteresis.
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Place Names in Namban Maps of Japan in the Tensho Era: A Trilogy

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

Abstract: A Portuguese met some Japanese in 1543. St Francisco Xavier came to Japan in 1549,
and the Jesuit mission begun. The Tensho Embassy (1582/90) isa vehicle to export Japanese maps
and artifacts to Catholic Europe as well as to import European map screens. Renward Cysat, a
Luceme literate, complied (1586/7) the mission reports on Japan with an imaginary map, derived
from Mercator’s representation. Urbano Monte, a Milanese literate met the Tensho Embassy,
devoted half of his life to construct enormous wall maps of the worlds in a polar azimuthal
equidistant projection (1587-90/1604). Its spinoff is the map of Japan (1589). Ignacio Moreira
worked with Visitor Valignagno in Japan (1590-92). Moreira surveyed Japan and collected
information useful to map-making. Moreira’ map was completed in 1590s. His original maps are
lost, but there are extant some hand-copied and printed maps (16C/17C). Place names in those
maps are completely sorted out in Japanese.

Keywords: Cartography, Renward Cysat, Urtbano Monte, Ignacio Moreira, Place Names of Japan
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Multistability and short memory on excitable network as
opto—electronic circuit with time—delay

Hisaki Shinto, Hiroshi Ueno, Kenichi Yoshikawa, Takahiro Kenmotsu
Grad. Sch. Life Med. Sci., Doshisha Univ.
1-3 Tataromiyakodani, Kyotanabe, Kyoto, Japan

Abstract: In recent years, the network structure of the nerve system has been clarified, whereas it is required
to understand dynamics of the information transmission. However, its spatio-temporal observation is still
experimentally difficult. We analysed multistability on an excitable network and will discuss about the short
memory, modeling the coupled oscillators implemented by opto-electronic circuit.

Keywords: Coupled Oscillator, Multistability, Excitable System
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[1]C.S. Xu, et al, A Connectome of the Adult é é
Drosophila Central Brain, BioRxiv, (2020). c e 0 a

[2]H. Maruoka, et al, Lattice system of
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functionally distinct cell types in the neocortex,
Science , vol. 358, no. 6363, (2017), pp. 610-615.
[3]M. Sekikawa, H. Kawakami et al., in Proceedings of the 20th ACM International

Conference on Multimedia - MM 12 (ACM Press, Nara, Japan, 2012), p. 1485.
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Scale Patterns Obtained by Reaction—-diffusion Model with
Anisotropic Diffusion

Syunya Yokogawa, Ryo Iwamoto
Sanda Hyogo, 669-1337, Japan

Hiroto Shoji,
Kwansei Gakuin University, Gakuen,

Abstract: Scale patterns, patterns in which triangles are arranged, are observed
in organisms which formed self-organizedly. We have developed the algorithms
utilizing Reaction-diffusion (RD) system with anisotropic diffusion to quantify
patterns of three rows of outer hair cells in inner ear. However, the mechanism of
scale pattern formation of RD system with anisotropic diffusion had been unclear.
In this study, we investigate scale patterns generated by RD system with anisotropic
diffusion. We derived a formula for bifurcation point of the strength of anisotropic
diffusion in scale patterns, based on a heuristic argument of unstable modes of
derivation from the uniform steady state. The relation with diffusion instability

is also discussed.

Keywords: Turing Pattern, Scale Pattern, Anisotropic Diffusion
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Abstract: Identical granular particles in multi-
ple compartments on a vertically shaking ta-
ble may present an aggregation phenomenon
termed granular Maxwell’s demon for a suit-
able choice of parameters. Vertically vibrated
binary granular particles may yield the gran-
ular Maxwell’s demon or the granular clock.
Horizontally vibrated binary granular particles
may form stripe patterns perpendicular or par-
allel to the vibratory direction for a suitable
choice of parameters. Influences on the above-
mentioned phenomena are analyzed, when the
diameter or the mass of the granular particles

is distributed.

Keywords: Granular Maxwell's demon, Gran-
ular clock, Aggregation phenomenon, Brazil

nut effect
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A simulation model of infectious disease using random walkers
Toshiki Aoki' Hiroki Takada®* Takayuki Hirata®
'Department of Mechanical and System Engineering, Faculty of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
Department of Human and Intelligent Systems,

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

Abstract:

Simulations of infectious disease are carried out on square lattice. Two states of agents ar
e used in the simulation: i.e, infected, or not infected. Two parameters that are the streng
th of infection and the duration of infection are introduced in our model. The phase diagram
is obtained by carrying out simulation.

Keywords: Random Walk, Pandemic, Square Lattice, Smulation, Python.
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An analysis of the map information by using Python’s SciPy library of Voronoi analysis

— Voronoi analysis of the territory of landmarks —
Kazuki Nishiural, Hiroki TakadaZ2, Takayuki HirataZ2

University of Fukui, Department of Mechanical Systems Engineering,

Faulty of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
2University of Fukui, Department of Human and Intelligent Systems,
Graduate School of Engineering,

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

Abstract: Voronoi analysis of landmarks on the map is curried out. The Python’s library of
Voronoi analysis, 1.e.: the library of SciPy, is used for constructing Voronoi diagram. The
convenience stores that are belonging to major franchise organization are used as landmarks.

Keywords: Voronoi diagram, Delaunay triangle, Python library, SciPy

1. EC®»IC

Python 1, RIHFO S B CoOETER T 0 25 LSETHS. Python OEMO—2 1%, 74
TI7VDBTKELTNSBE I L THS. 22 TlE, Python TO» 2 3R EMEERNOI 4 7 7Y
SciPy Zoh o> T, Ku /) AfEfixs lixo/z. K ED F7 v F~v—2DKnm /7 4K (Voronoi
diagram) Z {32 2 21ck b, v F~—2DhbI V2B ko7,

Fa AR, FHECHLSOPDORPMET S L &, ZOFHHND KD E DRI HR b IL W
PICEoTHEILTCOL2KTH S, 72, Z2OREOZLxrn ) fpEIL ). BEINZM
ZARua A Ko A (generator) £ 72 X AEKITE FFY, FAu/ fROKHEEZ R /7 4 8K
(Voronoi region), & u ./ A fHBOEREZ R v / 43(Voronoi edge), 3 2L DR w / £ fElS
BHET Z %K1 /4 fi(Voronoi point) &\WwH 0L F72 BEEEL ZAEFREZER TSRS &
T F o4 —(Delaunay) K% i & & AT 2. Z RSN ALE2EALERO &% Far—il
(Delaunay edge) & \»5. ZTZ T, fERL7=Fm /2 4 KICX > T, HIHIC X > THEMHK D 7%
DX ZEIwmT 5. 61, HEBRELBR I ¢ 500 HEIHICb ERT 5.

2. fRT
Tua /) AREEHCC, av e ffizilz. 2ol FETH, mth, AEFETm oW

32



91 2021 11 13 ~14

B ERLE L2 10 kio#iHIch 2 7 v AL T v olfiExsitme LizRe 7 A K% ER L
7z.

Ar ) AROERFIEZHAL X 5. FFEEEL ARz HRECTORE, Frx—N%
F3 5. Fut—do\EEFHESENLRe ) A0IChH]-50T, BME_EHEZIIVT WL
ETCARB ) ARER CENTESL, Ae/ AKE Fer—XiE, BOBERICH 3.

Z 2T, PythonZffH L CArw /) A K%Z{EKT 5. Python D 4 75 Y SciPy i & % Voronoi
AV v F, voronoi_plot_2d XV v FZH W52 Kua 458 %2ifTwiz#lilOLE T2 & L,
REOMEBEZFHIIL CEFETRLE. 2 LT, 2o 2THle L CEBUCRA L., 29 LTE
B L7zAm s AR%ZK 1 ICRT.

a) b)
120 et 120
100 el _‘/‘/' 100
n
80 '.‘ - 80
. |
(=] B0
40 40
20 20
0 T T T T T T o T — — T
o 20 40 60 80 100 120 o 20 40 B0 80 100 120

120

100

" ® & w @ 1m0 1
1 27 vALv7vontitra s f5E, a) FEHEIEL, b)EHH&ITEL, o4d
BrikiEd., ks, BEOBREV R Fe ) A 5ERER TS ZE TR LTW 5,

FEROT — 2@ L7217 v AL TV EHET 2 IS IRk FELLSY. AT
BRI 7 v A L7 v DIEEIE Y, M1 OETH7291CH 2 MUl 2 © A3
IGLWwWeEFEZ NG, WHIHTETELCEL CiE, BHFRFEITHERAL T 2Rn /7 4 2
NS, BN EEL 2D ADIEE v, Z D070 FEEHES < 375 06378 51 BBl & A A 0y = BR
fHEICHET 2 L L w2 b5, ZAdEm&FELICO W, EllixaEETO RLEsE &b,
JESIEII T TH 5. 2D, HKRPRET7RELICHE ST NI weE 2z o5, FHERIC,
FAET BIESHICOWTHEETE 3,

ZE R
[T EFED : 2biXY ofBEE T A-Fu /7 A K2 b OFFR L AM-, pp.2, H3z2HK (2009)
[2]SciPy https://www.scipy.org/

33



91 2021 11 13 ~14

IBLDSF —  REFILVPa—F2Fo-REMK L 2 DH
7 BIH 5 - P 5
fEHRFRZERE LRI RGE S AT A THHIK
T910-8507 AR T L3I THI-1

“nrkmrkw@gmail.com

A construction of the multiplication circuit on the IBM’s gated
quantum computer and its evaluation
*Noriaki MARIKAWA and Takayuki HIRATA
Graduate School of Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui,
Fukui 910-8507, Japan

Abstract
A multiplication circuit on a quantum computer is studied. The calculation of
multiplication is carried out by using the real quantum computer and the emulator on
PC. We evaluate the IBM’s gated quantum computer by comparing with the emulator.

Keywords: quantum computer, multiplication circuit, Q#, emulator, IBM.
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A study on form of the distribution

in radial motion during the peripheral vision

Daisuke Nakajima', Yoshiki Itazu?, Takayuki Hirata?, Hiroki Takada?

'"Department of Mechanical Systems Engineering, School of Engineering, University of Fukui

2Department of Intelligent Systems, Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: Some elderly people feel that their vision has become narrower with advancing age,

which many elderly people feel while driving their cars in particular. Radial motion of the young

was herein measured to compare that of the elderly while viewing a 3D video clip in peripheral

vision and tracking on a sphere in the video clip. Velocity vectors in standardized data were

calculated for each vision, and their histograms of the young were compared with those of the

elderly. Chi-square tests were also conducted on these distributions. In this study, we have examined

whether it is possible to mathematically discuss the characteristics of changing in the radial motion

with advancing age during the peripheral vision.
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Towards Improved Discriminant Analysis on Rise Testing Using
Machine Learning
Hironari Sugai?,Yuuya Usami2 Takayuki Hirata2,Hiroki Takada?
1Department of Mechanical Systems Engineering, Faculty of Engineering, University
of Fukui
2Department of Human and Artificial Intelligent Systems, Graduate School of
Engineering,University of Fukui
3-9-1 Bunkyo,Fukui,Fukui 910-8507,Japan

Abstract: In recent years, extending healthy life expectancy has become a major issue of our
aging society in Japan. Nursing care for the elderly should be required by their joint diseases, falls,
and fractures. Above all, the falls and the fractures are caused by deterioration in lower limb
muscle. In our previous study, rise tests were conducted on the healthy young. Using
Convolutional Neural Network (CNN), machine learning was conducted for image-data extracted
from the motion trajectories of each joint. Discriminant accuracy came out to 96.2 percent.
Enhancing resolution of the image-data, we verify whether the discriminant accuracy is improved.
Keywords: Machine Learning, Convolutional Neural Network (CNN), Image Processing, Human
Body Recognition
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On the possibility of simulating I-guided Electrocardiogram (ECG) using adversarial
generation networks
Tatsuki Kawai', Kouki Nakane?, Takayuki Hirata?, Hiroki Takada®*
'Department of Mechanical Systems Engineering, School of Engineering, University of Fukui
’Department of Intelligent Systems, Graduate School of Engineering, University of Fukui,

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

Abstract: A sufficient amount of data is required to perform machine learning, however, depending on the type of
data, it may be difficult to secure a sufficient amount of data. In particular, medical images are difficult to obtain
because they contain information that can identify individuals. Although there have been studies on generating images
using deep learning, there are not many studies on generating the time series data of rhythmic pulses such as
electrocardiogram (ECG) and electromyogram (EMG). In this study, we use an adversarial generative neural network
(GAN) to generate the ECG data.

Keywords: Generative Adversarial Networks (GAN), Electrocardiogram (ECG), Deep Learning, PTB-XL,

Rhythmic Pulse Generation
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Construction of Training Systems Using Virtual Reality

Kin Tekkou?, Keisuke Tsukamoto?!, Usami Yuuya!, Takayuki Hirata!, Hiroki Takada®
Department of Human and Artificial Intelligent Systems, Graduate School of Engineering,
University of Fukui,3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: It has been possible to experience augmented and virtual reality by the development of
head-mounted displays (HMDs) and video technology. Also, it has been reported that a therapeutic
method combining virtual reality and treadmill exercise is effective for rehabilitation for
Parkinson’s disease patients. However, the mechanism of the motion sickness has not been
elucidated, which induces unpleasant symptoms such as headaches, vomiting, eye fatigue and
others. The aim of this study is to develop training systems that can reduce sensory conflict and
degree of the motion sickness with the exposure to 2D/3D video clips on a screen and/or HMDs
while running on a treadmill.

Keywords: 3D images, AR, VR sickness, visually induced motion sickness, Biomedical effects
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