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Digitization and model creating of wooden joints
Kanta Ohwada & Yoshinori Teshima*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract. Based on 2D drawings of 20 kinds of traditional wooden joint, we generated 3D shape
data by utilizing a 3D CAD software. They were materialized as small models by a 3D printer. In
addition, we have created animations to help you understand the behavior of each wooden joint.

Keywords: traditional wooden joint, 3D shape data, 3D printed model, animation
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Development of new 3D jigsaw puzzles

Yuki Machiya, Yuji Ikegami®, Kenji Yamazawa®, 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
*RIKEN, 2-1 Hirosawa Wakou, Saitama 351-0198, Japan
*yoshinori.teshima@it-chiba.ac.jp
Abstract: Referring to the Ikegami's 3D jigsaw puzzle, we invented several new 3D jigsaw puzzles which have different internal
structures to it. It is possible to fill the space without any gaps by using both the regular tetrahedron and the regular octahedron. By
combining these, we successfully developed three types of new 3D jigsaw puzzles i.e. a 3D jigsaw puzzle with a regular tetrahedron
outer shape (5 pieces in total), a 3D jigsaw puzzle with a regular tetrahedron outer shape (15 pieces in total) and a 3D jigsaw puzzle
with a parallelepiped outer shape (24 pieces in total) . As a new mechanism to realize these three types of puzzles, we have newly
introduced circular tenons.

Keywords : Ikegami’s 3D jigsaw puzzle, circular tenon, regular tetrahedron, parallelepiped
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Nonlinear Finite Element Analysis for Pin-jointed Structures
Considering the Variation of Contact Status Around Joint

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

Abstract: The pin—-jointed structures are widely used for the deployable space
structures. The rotational degree of freedom at the joint is usually fixed by
pressing the pin to the hole in the joint by external forces after deployment. The
alignment error between centers of the joint and the pin could cause position errors
of the whole structures. In this research, we investigate the effects of the
alignment error on the position accuracy by using nonlinear finite element analysis.

Keywords: Finite Element Analysis, Frictional Analysis, Contact Analysis
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Four bifurcation processes of the period-doubling bifurcation
Yoshihiro Yamaguchi

Abstract: We know that there exist three different bifurcation types of the period-doubling bifur-
cation (PDB). Recently, the fourth type of PDB is found. Using the stability coefficient, we discuss
the differences of the four types (Types I, II, III, IV). Type I is independent with the equi-period
bifurcation (EPB) and thus is clearly understood. We regard PDB and EPB as a consecutive phe-
nomenon. From this consideration, the properties of Types II-IV are understood and the cause of

them is elucidated.
Keywords: Period-doubling bifurcation, Equi-period bifurcation, Stability coefficient
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Reexamination for Enhancement of Diffraction Symmetry

A BE, Takeo MATSUMOTO

IR R 222 Z 2% Emeritus professor, Kanazawa University,
Kanazawa, Ishikawa, Japan:

Private address HE : AJI &Rt LK 2—77

Abstract : We are trouble of not only the coronavirus but also the wild animals (including the tukinowa kuma
(= bear).Here in Ishikawa prefecture, 15 peoples have been wounded by Kuma.

We have many trouble and confusion to represent this study.

A.L.Patterson found three homometric quadruplets from the cyclotomicsets: n=16,r=8( full red circles) [Type-I,
Type-II and Type-III ].These are homometric structures. We discuss one type among three in detail. Each
quadruplet has a quartet. And a quartet is composed of four sets, related to compliment and enantiomorph, namely
Q, Q’, and E(Q), E(Q’). There are 4x4=16 sets for each quadruplet. In these sets, there exist the same sets, and
8 independent sets. This is certainly & FE$AVY, namely ‘gather ears of grain after the reapers’ or ‘glean the corn
that is left’.

1. XU, R aa U AVAOEMR, SRER T X —7 T A2 — A8 G2 B EHE, IO T
10 ASA RN TORE LB OGS (H OfmReb & e, AR T 15 NEEDNARE) | IFEREDIR
HLLTET,

BIF. flifd., TE, O RS2 LT, homometric structure (2 DWW TR T&E7~, Friedel ‘s law LA
EoETHE R TEST, BT HRo LR LS b, Zhbid, < AR THS M, homometric
FIRECHEIE L CTHBETL CE 72, 1RO B HES %2, M E Eo K4 T F (Circular representation)
F2DIZ, Patterson(1944), Buerger (1977,1978), Chieh(1979)5 D 5Eb &5, I FH TH 2,

2. 4 T homometric #1&. /7 FIE n 13 n=16, FERREELITES) = n/2 = (n—1) =8 ®

homometric #i& 3 #A 7 DHH, Type-ll IZ DWW TOFRRFTZ#HE L7, 4 H homometric 1% Type—II-

a, Type-Il= B, Type-ll-v | Type-ll- 6 T, I-HAMESHVAESEITIRF ORI A, A2 RESIEE, S5

IZ Type II Quartet HEC L7,

3. Vector set. fitifnD X, it gp G O Y E L, 8 BEHTESHOWGID, LU, fEa ORI S22 1354
Pl vector set ([ZIEBERAR I 5, MR D BRI, vector set @ ERICEREEI 5975, { Hosemann and
Bagchi (1954), Ohsumi(1972,1980,1981), Sadanaga (1978, 1986), & 7K ifi— : fifi it % 7w (1986 | i)
Sadanaga and Ohsumi(1975,1979,) Sadanaga and Takeda(1968) Sadanaga, Ohsumi and Matsumoto(1974)}.
Vector set @ Convolution 1%, S HMEDHY, Aix Th D, £/o, Iotx BT HZEITH | &ITD,

[f]—@ Patterson map & /R332 KF 7355 L. Homometric structures EFEEILA LI, [8]—D vector
set H DB I D FEAA) 7 vector sets X, Homometric sets EFEIEN D, {Buerger: Vector Space, p197. (New
York.}

WIS AT LOYE | BRI ONAE 272 Th XU, #ifidil 7 T 328 Z4A Zx(convolution) X, 22
72%,

4. Convolution, B-AA

Convolution theorem 37—V, xfRiG i ~DILHD /2N CTEHEREZRDO 1 OTHD, B ab &
%1 T Fourier Z#4, A,B Z#% 219,

ab DFED Fourier ZZ#iX, AB DEZIALTHD, FFIT a,b 73, 6 BIBORHIIILZR , AT AN 71 1E
(n=16,r=(n—1)=8, Type-1I) DFEMHIT. Type-lI-D a, B, v, § D 4FEL %D, Q,EQ), Q’, E(Q’) Quartetd
HHEFFO, AFF 16 FTEH3, Fl—EHIH 2 1T 2HY ML/t DI 8 FLR DGR EFLA, 7]
et EFICHBER L, X EF-ET ABUEROLDIT 2D, RO it b S BE L, BREE (22 RE)
pl 23, A DEIYTEE m3m #VEAETT VNEHTES, Unit cell , AL metric cell (%, SL7A cubic



89 2020 12 5 6

THD,
5. WERNEANZ#EE (o, B,Y, § ), 3 types (Type I, Type II, Type IIL.), n=16, r= (n—r) =8.

the cyclotomic sets: n=16, r==8
e # An invariant subset
s are connected by dotted
first two and the last two

. Three homometric quadrupl " u
rran'tirge.T} ?\clcmt of the distance lines are omitted for clarity.
for each quadruplet is outlined in full lines. Variant point:
lines. Examination of the open circles will show that the

of each quadruplet form complementary pairs.

6. n=16, r=(n-r) =8 ® 3 Types ( Type I, Type II, Type III.) D 4 WAREAN) 7HEE

(. B. Y. 0D FRIFEM & AZEEOBEYIHES. A.L.Patterson (1944) Physical Review,65,6,195-201.

Typel . a B Y &
4 21 1 4 1 2 1 51 11 32 1 2
21 41 1 2 4 1 3212 51 1 1
Type 11. a B Y o
4 2 1 1 31 2 2 4 1 2 1 3 2 2 1
3 2 2 1 4 1 1 2 2 3 1 2 1 4 1 2
Type III. a B Y o
3 211 1 3011 2 1 31 1 1 2 31 2 1 1
1 2 1 1 3 1 1 1 2 3 1 3 1 1 2 1 3 2 1 1

Three homometric quadruplets from cyclotomicsets: n=16, r=8. The arrangements can be represented
by the following ordered lists of numbers. 4FHE A F U 7 §§iE5(w, B, Y, 8),3% 4 7 (Type I, Typell,
Type IIL), n=16, 1= (n-r) =8 I2H (T 2 FIEMOHIET,

4 FE homometric structures @ 3 types DEARZFMAINETIHIT !

BE IR

Martin J Buerger (1959) — [Vector space ], (1976) Zeit.Krist.143,79-98.,(1978)Can.Mineral.16,301-314.
Chung Chieh(1979)Zeit.Krist.150,261-277.

J.E.Iglesias(1980): Zeit .Krist.150,279-285.

H.Iwasaki(1972)Acta Cryst,A28,253: (1974)A30,173: (1975)A31,S6

T.Matsumoto (1975)Acta Cryst. A31,S6., Matsumoto, T.Kihara, H.Iwasaki (1974)Acta Cryst.A30,107-108.
A.L.Patterson (1944) Phys. Rev., 65, 195-201., (1939) Nature 143, 939-940.
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Manhattan distance to antipode of Wythoffian polytope

Tkuro SATO, Jin AKIYAMA
Miyagi Cancer Center, Natori, Miyagi 981-1293, Japan

Abstract: An algorithm for Manhattan distance from a vertex to antipode via edges
of Wythoffian polytope is established based on the combinatorial enumeration. For
example, the distance of n—lattice polytope is counted n(n-1). The correctness of
the algorithm is re—confirmed by symmetry invariants derived from characteristic
equation expressed as a linear combination of Chebyshev polynomials.

Keywords: Manhattan distance, Wythoffian polytope, characteristic equation,

Chebyshev polynomials, lattice polytope

FEOHRE

TAYT7%EKT, 1EEHLZ VX 2HEEL EOT7 7y NRKTEAORE D IZF CIRET
LESTTEDLM —HREZRETHS T, 3 RITICBITDHT T b Sifk - 7x AT AR
LT, MRTETIHERLEMEER->TWSE, 22T, VA Y 7EBEOM
HIERIE L EZMARDLDTHRERDN, TOAT v T HERODDLBEEE 2D,

BAEFERXZAWVWCRT vy 7H# &2 H x EiF 5 (1],[2]

4 Wbl ETiEsz EFIXREEC 2200, WEENKRTOVMTIEH DA, EZRED L
AKEEOEMIC L > TEBRINLA2HOEA AR EE XS5, An BEOEA FREAILEH 2
Chebyshev Z Iz Un(1)=0,Bn B D Z 11X 5 1 f Chebyshev ZH Tn(1)=0 |Z/7%&
. Un(x)=sin(n+1) 0 /sin 0 ,Tn(x)=cos(n 0 ),x =cos 0 TH DN 5. EHHIZ An B [EH A A
2 =cos(in/(n+1)). Bn BEDOREAE L =cos((2i-1) n /2n) %155 Z &N TXx %, Zi % Petrie
¥ h LHEBEY m 20T A=costmz /MO TEZRT 5 & EF N h=n+tl,
m=(1,2,3,*+ + + ,n), Xm=nn+1)/2 & h=2n, m=(1,3,5,*+ *+ +,2n-1), Em=n2, Z I T,
A7y 7T Em= nh/2 THEX LN 00, RMPEAIZED AT v 7 HIZUITH/\#E A T 6,
REFSL T IINEETIE 9. 6 RocD1{3,3,3,3,41(1,1,1,1,1,1)D A7 v 7T HIL 36 L7225 Z &R
b (X 1,2), TNLUANOHE EH T D L. H3/H4 BEDOEA 5T Chebyshev ZH A D
A 1 WRAES 210 2Tn(1)-Un(1)=0, =1+ 5)/2 1273 S ., Petrie 0 & 85413 %
NZ1 h=10,m=(1,5,9). h=30, m=(1,11,19,29) 252 b, K#F 20 12 HIKL 4
WIED18,3,51(1,1,1,1)D A7 v FHIZZE N 15 & 6012725 (X 3,4),
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BERZAVWCAT vy 72 x L 5[3],[4]

WIENEL RDHICONTIA Y 7EMKD wireframe KIS NELE L. 6-7TRIT &
H72% & blackout LTLEI Z 0220 2), 20X EEKEZHNTAT v
THEBZ ETLZ L IRETH D, WYNCHED - BRAEEZE LT, @Y e man b
@D solid BMEXKBELNNIE., ZNNE2HWTAT v 7 EE2HB 2 LT AZ EBA[REL 725,
HCTRZDEDITEEN 2 H 2 LY, REELTRZ2WEITRbRE#REZMK VT
HOMINA A=V FBEST 2)2 LIk T, e 2T, BPLHEKED T v 78T
{3,3,4}(1,1,1,00 054, 6 (H#%kx EF) 46 (VA Y 7 RAEDOT7 v &> o) =12,
{3,3,3,4}(1,1,1,1,00 0 4. 8+12=20. {3,3,3,3,4}(1,1,1,1,1,00® A . 10+20=30, FIFHHY
BRIV n RIEDK T ZHEDOAT v 7T n- DT/ D 2 ERNbh b,

AR

INT—HBDOUA Y T7LZRED AT v TEHEMMPNIE X BT 52 ERARBICR -7z, KD
&80 IV N, 20X 70T XATHEZ EFEITH> &, 3 REZiHkD A
Ty TP ARTERED AT v THB GO, TN HAT L E 5 RCERED AT
DTENEONDE Vo EESEIRBEIECR STV ERNBOLNY WL TR,

X 2

B E B

[1] Coxeter H.S.M.: The Product of the Generators of a Finite Group Generated by
Reflections, Duke Math. J. 18, 765-782, 1951

[2] Coxeter H.S.M. : Regular and Semiregular Polytopes II1. Math Zeit, 188, 3-45, 1988
[3] Ishii M.: On a General Method to Calculate Vertices of N-Dimensional Product
-Regular Polytopes. Forma 14, 221-238, 1999

(4] AHEA : ZWRICFEZRED Y Y v FET U o ZICET 2098, 5 RS20
3t httpst//repository.kulib.kyoto-u.ac.jp/dspace/handle/2433/181359?]ocale=ja
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~F=; BRFH- - REZKRLT D7ZHDDOF
WEAZ T, BERALT T, RERILx, SFPHREANS, FHIES
T EWREALFBEILS RS 769-1501 F I = 20 8 W7 He #i ok 2621
@R FE LI R RBE R EEY T EE 910-1193 & RACESFRTIR M T & H 23-3
§ TN KRFESE (E B E B FHEIE 761-0793 7)1 AR H A = ABT# 5 1750-1

E-mail toslat]numahara—hifuka. jp

Ticks ; The Form for Longtime and Massive Bloodsuckers

Toshihiko NUMAHARA ¥, Kiyo NUMAHARA T, Yasuhiro YANO#*, Masato TERANAKA §, Meiji ARAI §
T Numahara Skin Clinic, 2621 Hijidai, Toyonaka—-cho, Mitoyo-shi, Kagawa 769-1501 JAPAN
*Department of Medical Zoology, Faculty of Medical Sciences, University of Fukui,

23-3 Matsuoka Shimoaizuki, Eiheiji—-cho, Fukui 910-1193 JAPAN
§ Department of International Medical Zoology, Faculty of Medicine, Kagawa University

1750-1 Ikenobe, Miki-cho, Kita—gun, Kagawa 761-0793 JAPAN

Abstract: Since October 2012, we have removed over forty ticks from patients and
identified the tick species. Ticks are arthropods that suck blood from animals and
humans. They occur around the world and are important as vectors of a large number
of diseases[1]. Feeding may last several days or up to several weeks. Hypostome and
chelicerae constituting the mouthparts show saw tooth appearances. The majority of
ticks in the family Ixodidae secrete a cement substance anchoring their mouthparts
to the host skin. An unfed female tick can suck host blood several hundred times the

body weight and fully engorge.
Keywords: Ticks, Hypostome, Chelicerae, Cement substace, Engorgement

[v4= Ticks] (EH; EFRERBETHRMTHTS =)
RO~ Z =OFEEIL 2010 FORETBI6 Fl L I, mH O IXHARE
VA =L LT 46 fFlEFIFELTWS[2], vF=HBEIREFROETO
AT —VNFERMETHY , Lt OB THRIFENZ THEL S

NHBHRENE T B [2] [3],

R - EE R MM - MR

Ok - ENE, PAAM - IR

[gam Engorgement] (£EE ; famREND<T ¥ =)

W (RVIZPEIN O 7230 H & &1 R & o i % 48 W R < Wk
T5[4], ~Z =135 B DR IT AWM Uk, pkh
TIHHEBEOKRAFOMKEZ %M L5, EXR(IET D, v
=N EIE, S~ ET, OFEHEELZLTEBY ., Kil
bl EmRSE L LN TE D [6],
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[OFH Hypostome, #k# Chelicerae]

WA AP IAXT T~ X =Kh Dok G 2 R7,
DEIICRALEITA TR, THO ., B/ M/
WHRICHEG L TIRE ) 7o TWnWd, FARKIIEmMS
kD 7R O EREFBHMETETCH DS, FPKITH
REREWT BN, N AT A b Bk 72 B (8
A AZANE) T, CER[2] (5] &S B ICfEm L 7=,

~F =B TR EEERBICHAL, BfzMESETHELYU VR 2], A FAICISEE
WROWERZEHY ., BELENODOF =REZREIZL TWD, ALRE~Y X =K% 5 EH
F4BTHFRLHEEERENZENTIT],

[EA> 8 Cement Substance)] T ; CHR[2][5]% & & (Z/EH
BLIg~O A g ORI & RRFIZ, MEREEkoE A b
MBEEEAL, TKRE) & THSR~5REH) Z5E
AL TWD, 2O, MERRE S ILR B ORI %
Xz DL OYWEN WS LTS [5],

20124 10 A, F—FT2a—7 (KREARKRED
AoRRIERE) SIET T, BENICLOPFUN LD~
=BHREETV. RFATETAXRBERD ok, D
EHEBE I Y AXRT v F=ThoT1[7],
(i)
[1]Ticks ; Vector Control — Methods for Use by Individuals and Communities. © 1997, WHO.
RIEY =FX#E. SHEL. &fF 7. BHIED, 2% @, JLkEfE (2019)
[3INIID [ESZEGEMF e (v & = — R MITERLF~FMAR 2 & £ T). niid. go. jp
(4] TARR L AZMD ), VL b TR WVWHE Y 9 KEF KINCHO, www. kincho. co. jp/gaichu/
(5]t WHFl, B2 ; ~ &% = QLT &R EIR, bFEED
Vo150 No2, pl119-126(2012)
[6]Chapter 5 Integument and ecdysis by Kauman WR, [Biology of ticks] ed.
Sonenshine DE and Roe RM Oxoford Unv. Press (2014)
(TIBFERE., BELT, RERIL, SFPEAN, HHIE;, ~F=4E7 3 X0,
567 IRl A AR R SIS (2020 45 10 A 31 A, mfadd) kv
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BER Y522 - AL ERE
FREARFE LR ZORERBEE O Grading DR A

T35 BAl", T8 &
“E RS R e R ER RS T R
020-0066 = F UMM LH 1-4-1

stereopathol@tiara.ocn.ne.jp

An attempt to Histological Grading of
Squamous Intraepithelial Neoplasm
in the Upper Aerodigestive Tracts by Cluster Analysis

Ryoji Chiba, DMD, PhD *
Akira Chiba, BS in Information Science (Complex System)
" Department of Pathology, lwate Prefectural Central Hospital

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

Abstract: In human pathology, intraepithelial squamous cell carcinoma and its precursor lesions in the
upper aerodigestive tracts have been divided into mild, moderate and severe dysplasia to squamous cell
carcinoma in situ by microscopic observation. The authors attempted to re-examine the structural
changes through their process of pathogenesis and the possibility of quantitative grading, using image
processing and numerical analysis of cellular arrangement.

Keywords: Squamous intraepithelial neoplasm, Digital image analysis, Nearest neighbor clustering, .

wE
ANRJFEEICE Tk ERGER RO BEFRF Lm0 R WA s LN 2 BT 2 WE L L TRE,
hEEE, SEORRIEME X EENE, OEOEERBZKALRIN TS, ThoDREICET S
HBHEE LoZ bz MlBoE W » S5 ERIMT 5 2L 2l a7k,
MK E ik
43 Bt DG & L CT"Atlas of Head and Neck Pathology' @ 1t 35 Xt E o BIE K & JEE IR B R 0 7
ZVEREFEH L7, Image] ZAVWCEBRFLEMEoOZEOBELEERZMEB L, oiccnd D
AIREHEEOWEN 2 7 2 2 =W 2 e RS L2, MG hAET -2 0 KEEEO e 2 2T
LEAEK L, A2 — v ZIEH ORIE ERJE D8 2 — v b HOERET L 72,
(RS
EH O BRE BB mICHICEEZTI KB LR -y BR LN, ERNES X CRBK
WEDDAICELIEED 2 i3 e — 27 OIRK O AP L P X 2 — v R O IEH 2> b O 380 b
oo VIARAX—HOBERPE A7 L2 =V inHTIFEEERT LI TCHENICKS
grading D A[REME 2SR T 7z,
Xk
[1] Wenig BM: Atlas of Head and Neck Pathology, Third Edition, Elsevier, New York,2016.
[2] Kruskal JB: On the shortest spanning subtree of a graph and the traveling salesman problem. Proceedings of
the American Mathematical Society 7(1): 48-50, 1956.
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Quantitation of Cell Shape Using A New Al Image Analyzing Tool
Ryoji Chiba, DMD, PhD*
Akira Chiba, BS in Information Science (Complex System)
* Department of Pathology, Iwate Prefectural Central Hospital

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

Abstract: Recently, application of artificial intelligence (AI) to the extensive fields of science is remarkable.
The progress in scientific research on form using those techniques is not exceptional. The authors have
attempted to automatic detection of the contours of biological structures, which has been conventionally
difficult to perform, with use of Al-based segmentation. As an example, we present our trial in the
quantitation of nuclear shape of thyroid follicular cells.

Keywords: Cell shape, Al, Trainable segmentation, Watershed algorithm, Thyroid follicular cell

b

HERZOHEIH~OANLHEDISHICIIEREZI LW O D 5. 20 X5 kiS5 3 4A MO ED
FiersThBlshcidawy, SE, EH5 Al A TRRRNETH > 2L EEEOF O BB %R
H, Zo—fle L AOFRBER FROKBREOBENLORBEL TR L 2\,

MR LA

H & fEHT 7 7 b Fiji(NIH and LOCI, University of Wisconsin)!'® 7 Z 7° 4 -~ WEKA Trainable
Segmentation! % H > CAEMKMB O L FBEMBEA T ~ £ VER(H&E $eta, JR{EE 400 £5) 2 5 #fa&
D AWML 2. 1556 W 2W{&% Photoshop T/ L — A7 — v ic &L, BRSEKEGY — 1Bty
H L 2. FHE{&RIC 2\ T Fiji ®“Analyze particles” command i X Y fifldak o miE, AE S X UCARE %
FHEL 72, BoEZR Y OB ZERICEAL TiZRIiL Y Fiji ® Watershed processing/*1ic X % fHIH 5> & 0 %
Lot 247 o 72, e P HIRIR o IR AR IE (FA), #BAMBHT), N+ FviiE(GD) s X gl A Lo
& (FVPTC) 1T o 72 BAEAL D Bl % LA IR 3.

i

e

1RAIC X 2EROBHEHEO/BECTH 2. KHEBLEEO XA ICET 28 E0KEEFICID
MhaEnws L —ofEge L hTn 3,
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Tth O w®
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o’ CJ
5,%° 9 g°
* & O

2 “Watershed” processing ICL 2 EHE L7707 4 —ILDHE|
2 1% Watershed processing I X 2% 7m 7 4 — Vv o5 HOMERCcH 2. B 2wy 12 8 o 56

L7EE LTCH Y T v I NTwWB I e nh b,

i ¢
s -

EGGEEN

® 4

FA: follicular adenoma, FVPTC: follicular variant papillary thyroid i HT: Hashi thyroiditis, GD: Graves disease.

3ERAIL e ERBRBEE O BB

2500
* é @
i 1500 o
] KR
1000-{
500
FA E FVPTC " Graves | HT | gATORF
Histological Type Tukey-Kramer(OHSDIRTE
0.05

1o

Histological Type Tukey-KramerOHSDIRTE
0.05

M4 BRBROSHREOREE(L) EBARE(T)OSH
FrElofE R, FVPTC & HT 0% (F# 19.8 um?) it FA 3 X ' GD(FH 12.0 p m?) I LR L THEICK
EnZ b ot. MEEOFHMTEIEREL I IEL2E PP KEL, FVPTC & HT T/h& 72l
5, bbb FABLUPGD CHIRL CH» L2 THNZABEBEL L AR A LN, #
AN AEEERELONE D o 7.

Circularity
te—et{ 4 f it

Xk
1] Fiji-ImageJ: https://imagej.net/Fiji 2020-11-08 f & .
2] WEKA The workbench for machine learning: https://www.cs.waikato.ac.nz/ml/weka/ 2020-11-15 B &.
3] 3 ElkE A TH ]« https://www.vector.co.jp/vpack/browse/person/an04027 1 .html 2020-11-15 &,

4] Preim B, Botha C: Visual Computing for Medicine Theory, Algorithms, and Applications Second Edition.
ELSEVIER, New York, 2014.
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4D alveolar model and COVID-19 pneumonia

Hiroko KITAOKA
Dept. of Bioengineering, Tokyo University of Agriculture and Technology

Abstract: COVID-19 pneumonia is an acute interstitial pneumonia due to viral infection of type II
pneumocytes located on the alveolar wall, which produce the pulmonary surfactant. Although it has
been believed that the alveolar wall is thickened in the interstitial pneumonia, thickening is an optic
illusion of the folded walls of collapsed alveoli. A 4D model of the alveolar structure reproduces

the alveolar collapse infected by the COVID-19 virus.

Keywords: interstitial pneumonia, ARDS, type Il pneumocyte, pulmonary surfactant

ZL®IZ

2019 4 12 AICRETRA LM a o 7 0 A L0 ARG EIE, B < BHICHEFRPIZIED -
f:o SRR TH D E M amF 7 A /L & (SARS—-CoV-2) Xz & 5 [ 11 B fifi f b 5z 4 i |

WCRATDHZECHEMEMEZEZ L, EERMW AL (B S50 E R, Acute
Respiratory Distress Syndrome, LL F ARDS) ICEH L®O D, A 7N P A )L A JEYL
WK TAEUDIMRIT, 1ZEAERHRT DMERGIC L DMK T, COVID-19 sk & 1%
DIFERREL BRI D,

VB PER R IZIBE N RIEIC L > CTIRET DMk E S Tnbd, L, filaiEnZl
IOA T TBETDHZEITEMERTH > THLHINMWICRAIGEEZ O T, [filgEEo o= )
&wwﬁﬁ X7 D (b L <R — RO R 5EA0L) O BRILHRG 2 A G btT

SonHwmTH D, /E-i%i2oo4$ & 4D €5 v (-@19’331}{—7») B RS
L., MoOWREEZEMT L7010, HROBMEELE ZANEBICI > TEDOLIICER
THNEERTDH <E7D>EET&>Z> EEELE, LT, F'Eﬁfé‘ﬁzﬁmx% ARDS T fifi ful B >
JEEENTWDAT AT, B LZMROBENRITY B TWDIATREZBRMRLZL DO TH
HEFELE, LrL, Z00FRITEE IS, FRILME MM % & ARDS I2B9 %
Mol BEZHTMOMTHZENTERVEEIZ, COVID-19 DT Iy 7 ZHIZTLE-
oo ARTIE, EFMEO 4D HEEIZOWTHBI L, Z48 COVID-19 12X > TED L HIZ
BT 0%, arEa—XETNVERVKET LV THIT D,

Jifs 4D ET L

fifaoE X, LIZLIET FUyoREIZZEX NS, 7 R OO EHmHIZERONT N
&I BN LEREXOEEIC I EOMEASNTHND EWS A A=V Th D,
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L2vL, EEEFXEZXOBECZEOMBE/BO LTS, —REDEAEEVIZEND D
DOTIERL, BOWBIZBIENFFE2HERTNDIA A=V THD, NEOMEEEIT 2 KT T
HDHMN, MiEREEEIX 3 KRIE T, 612, BRKIZE->TE< 4 RTHEIEETH D, PEIEIC
A ORH L #iC ﬁékFE%%TTkgﬂl@\& D EFREMD LD, Ml [E
Ckolc, MIGERICL> Tl NE &, EX2HLANRTS (K1),

A BE—fififg B: pIkffiEE C: EMFEEMEE

IR EE]

ﬁ - . o

1. fifafg&Eo4pE5 0

FE oo FRICBITDMBEERD X =X A

Al L7z & 912, COVID-19 7 A L A (X T B fitifm b R e i kY3 %5, T Bt e b Bz At
TUEMY—7 7 7 % NREA - WS D, ir—77 27 %0 MNMIffREREZHO T
WIENIZ AL, ZORERNDEZR T IELHEERDH D, OO, UA L ADKYIZ &
D, Wit—77 272 "B RZLIMRITREEDOHEMZE > TEMT D, TOBREE
WOMET LT 2127 T, K31T 10 3mDMiFEEET /L OWE T, ili 0D HHL R A W 4
WY T 5, BHL T ERsMEEN, 7EWVIKOBED L HIZRZ 5,

FH (%) 100 i
Y—I793
BREETIZED

" 20

D | AmoRER
I |
RO PROOMRMKKE &

(RBOBR)

2. frYMMETIVICKEMEER S SaL— 3y K3, REETIVICKDMEER OMBBIERSIaL—ay

’?\%‘%ﬂr - %i;g;

50 % TLC 20 % TLC it ey A Rt

Bbvic

INET, BEFOMBOERIZOWTIMAEICIE U THEIZE T 5 2 & BRI
BEINTEY, BIROBLIZOWTIZIZFEAEEBINT I o lz, FlikomREEAR
(I E X D320, RIS IR FICHRSE ST CT BRI L Eh & N2, Z ZITHER DO MR 255
B> MDD D, 4. BAMRGEENTR I XXX, Filao FiROFHEELZIEL
SHEL, VANABERICE S TRELEMY—7 77 %> MERRZ M O IREIEZ BT
HZ L ThDH, HEMOXMIT, EHEOBMAT o T [axX =20 X720 T)
(https://ameblo. jp/hirokokitaocka/) & ZBE W=7 X7y,
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Parastichy pairs for Sunflowers
Riichirou Negishi!, Kumiko Sekiguchi’
! Research Institute of Science Literacy, 6-15-7 Kamishiba-nishi, Fukaya, Saitama, 366-0052
? Saitama Institute of Technology, 1690 Fsaiji, Fukaya, Saitama, 369-0293

Abstract: Parastichy pairs are found on series of sunflower seeds. The two numbers are determined by
applying the Discrete Fourier Transform (DFT) method to the seeds distribution, and the ratio of the two
numbers indicates the order of the distribution.

Keywords: Sunflower, Parastichy pairs, Discrete Fourier transform, Fibonacci numbers, Order

1. VEDLYDFEDERY

O FEDb Y O L D2 D #UT Parastichy pairs & L THIDIL, ZOENT 4R T v TEEed
T EMNLH LK BIER & T E 7o (Turing, 1952), FEEO O FE LY OEe D X7 ¢ A > FHIC
OB LERDIRWVGANRH Y, TOBEWERG LT,

2. V22 L—23VI2&BHEERETO Parastichy pairs

BREEZ ST DY I 2 L—ra O, LERE TOAER Y IZK S Parastichy pairs (X
— AL ENT= T 4 BT FE(G)IT 72 D (Negishi et al.,2017), Fl ZIEXBHE N 137.4°TIEK 1a D5
A& 720, SMAI S L —3EIE T O Parastichy pair (X H R T 76 & 131 35T & %, € D 2 # 3 Discrete
Fourier Transform (DFT) O HETE—Z7fEE L TRETE S (K1b) . ZOFET IV TORGAMAIE
BAEE ¢, n & HDRAEZ (1, 0 )=((N-ntro)’, no )&V, N=2000,7=0.1, p=0.7 TRDH7=, LEH
JE T D Parastichy pair 2 8137 1 AT v FEE)TIERL bz 7 4 BT v FHGII 25D
M—EATHY, —ETORENR—EThHIUT2HITEM L DFT IZ X DERD—ET 5,
. 76 131

Power(aub. unit)

bbb w

0.0 0.1 0.2 03 04 0.5
Spatial frequency
a) B 137.4°T? 2000 sio3Af b) DFT O /1% THRIE S 4172 Parastichy pair

1. fEEREICL2ESMMY I 2L — 3 & DFT OfEHE

3. U EHY D Parastichy pairs
20 IFETEOVEDLY TH Y, X 2b IFFED S E % A B> TRIZR LTe, X OSMAIFEIR
(FEW 7 L—) TOHMIZ X 5 Parastichy pair |3 89 & 144, HfEfEK RV L—) TIL55 & 89
MEHETE 5, [X2b OFMAIGEED B HLY HY L7z 400 /50 DFT O HiE% @A L7-#ER 23 3a Th
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D, =7 ZETALEDICa YR a—arEiiliz, 2R a— g VRIS
¥nm— v//Fﬁ%z%: 1:1 Tz &b Tffi-7-, [FEEIC L THREITED 300 A0>5 O DFT O
BRK 3 ThHsH, M3axarR) a—2a B LSRN 2 B — 7 e LT85 & 142,

3b 5156 & 90 NENTENEE TE 5,

4. FEH

DFT %#ff~>COEb v
DFE 530 % TR,
Parastichy pairs & < DX
AMAITEER 400 £ Cld 142/85
=1.67, FEEEk TI% 90/56
=1.61 BWENEIKRE D,
IOk HE TR
L CRFE 7= 144/89=1.62
BLO89Y/S55=1.62 &\
RN AN X RV NN AN
%, TOHBFAMIZED
TR E HOBRY

DH A2 KRBT
%708, DFT Gl i iagt 2
EEICFH R LTS & D
AHD, ZDD, Hoy
HRRFIZXI 95 DFT (D
i R T A REm I LT
Wb EEZLND, WET
XZ DOm0 FE Y O
MR EIEHERN TS
(Negishi, 2019),

R W 0.lm
a) YT OEDY b) B> 2L E (SMA 400 A5 & ] 300 A7)
2. RIEOOFE DV FlE7 DN EFFE
85 142
i
N‘ l P' l h
Wmh ) h”;mﬂ“ i 1 | il
I y‘ml
0.0 0.1 02 0.3 0.4 0.5
Spatial frequency
a) SMAI 400 ;RO 7 —Y T ZEHEGIA) &=L RY 2 — Sa i RO
0.0 0.1 0.2 0.3 0.4 0.5
Spatial frequency
b) Hf# 300 fLOT —V A HHIKR) L AR 2 — Ta kRO
3. Mt =V la R a—ay
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Fermat spiral+ golden angle= phyllotaxis of sunflower

Tkuro SATO, Jin AKIYAMA
Miyagi Cancer Center, Natori, Miyagi 981-1293, Japan

Abstract: By putting dot sequence (rn, #n)=(n"1/2,2xna) with a parameter o« (0, 1)
on Fermat spiral, some interesting geometrical effects, for example, Fibonacci
number spirals with uniform distribution, are produced around the spiral center
if and only if « is related to golden angle. Such a property is based on Delone
set and it is considered optimal arrangement of phyllotaxis of sunflower.

Keywords: Delone set, Fermat spiral, golden angle, uniform distribution,

phyllotaxis

MO E

BED A& 9 2 s OMEBEN —EE R DL GHXI ) 2> > — &Ml r L= (—FREER) v o 2o
DEERME Z W2 THEA % Delone £H L VO, il EOREEOLA. Y& r OMLED
AR CIHOREGHDPOFREROEEOMR LR EL IHOREEL LS RAD
LFEVDOZLTHDINDE, BERIFZHFEVREREMZHITRNVLIITATATITEHEIN
TWAZ iz ’n, +7bb, Voronoi fEMOBEBNIZIF—E T, e~V IUDOIEFICLE -
THROLIFEORWEELEXDHZENTEDL, £2AT, [11IZLHiE Delone A TR
DIENY 2 HOZEMIICK LTERDO D DHFMOME T, EEERN T2V E ) R
DINRTETOWE TH D, FEBE. M TIEZ 0 X 5 R RFTHINCIRE S AL R BB & Kk
RIEWIEEET TS D, LLBRNDL, BMEDODLNK DV Z O~ T VIIFELRY, 2
T, ZZTIEHRICLEN ST, Fermat HHA FICEE SN AH O TFEAMATTORED
BN IZOWNWTHEIT Lzw, BUF, &l d « TR,

RO R FHOEA

[a] Bernoulli 5# A : r=a” 0

[b] Archimedes 5t A : r=a 0

[c] Fermat 5 A : r*2=a0

Tix, BET2METOMBIZIRSNOEWEEZNENIAL 2D - HRE - k25,
ZOXIRHERENIL AL b T Y ORFETElal & BN LI LIFIRRIE NS,
RELOJRIKIZm # & 6 ¥4 5 A« Fibonacei HHAEWIBIATHEEND O EEbh
D, TNHIERIERFZFE TH- T, ENLKHADEVFITITHRYBEZ VAL TH D,
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Fermat 5% A LD HF|
FHEAEFE(rn, 0 n) TERINDENEE 2D, B rnll oW TlE, n*l/2 DA —%—Th
% Z L) Delone EAILR D120 DONHESHETH D, Z 2T, (rn, 0 n)=n"1/2,27na), o
O,DEEx25, ZOLHEAE Fermat HH AR DD, rm=n1/2 [ THEHV D n S0 EEn
MR OMIZEEFNRTWLZEEZERT S, —H, WA OIn IZOVWTIHERKTHLZITT
TRt 5, a=1/7=[0:1,1,1,1, -], a=1/7t~2=[0:2,1,1,1, -] & &, JFH
MIECORBEBRENGOND(X 1), 1/c+1/t22=1 X0, —HFRBEEEIY - 7 R
DICEERT 2 720 CTHEICABERZREN TR, £/, EBXbFHE, A5&X8H, £
XIS ELEBARFAWIRXDLDLZELEANEND, T Fibonacei HH A & MIEH
LFTLATdH % A3, Fibonacei HHA DR G HBE RMEEIX S SMO—FRETH Y | L L4+
DATELNIE AR = T2 EFZLVWRERH S, a=7-3=[0:7,15,1,292,1, - -]
TIEHFLERIC 7T A, BB 113 A(K 2), «=e-2=[0:1,2,1,1,4,1,1,6,1,1,8,1,+ « | TIELF
DERIZ 7 AR, BB 71 AOLEANRBENDS (K 3), ZibiE 22/7,355/113 3 1 D,
19/7,198/71 7% e DIEFIZ L WAEELLUIZ R D57 TH D,

X 1 X 2 X 3

=3
Fermat S8 A & Bl AE 137.5° BNiE NS & FE AT — R AN MMNHE T 25 =
LERR LT, BWEk o T T 2 ESHITR D Do < VIR T 228, A EEGT L oI E B
WIERNTHD I ENRIAO—FRMEICEEL TV, EEHRICHH LT, ERiETiEdH
LEBB RN o THESHEROHDENT XTB LV/NEWIZ LA Delone AT D
72O DA %ﬁif%é[l] a=e2 TIHERIZKEWEHDENFET 5729 Delone

apl
hu!

ELHITIE R SRV, NHEBEBEMABREEZBEVWTCT T 1, 2 2 Fa=
mgsamﬂg--]®i9ﬁﬂ IRB XN AEA1T Delone AT D, BAKRNG .,

HERETOHEBTFAOELS ZTFHEERERL TH PHIRNET, M2 RnwoTho,

B E

[1] Akiyama S. : Spiral Delone sets and three distance theorem, Nonlinearity, 33(5),
2020, https://dx. doi.org/10.1088/1361-6544/ab74ad

[2] Lord E.A., Mackay A.L., Ranganathan S.: New geometries for new materials

R EMR - B - BSRE 132 m oo KT BRI, 2019

23



89 2020 12 5 6

MENDOIERKREKEEZE 2 5
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Aniso—sphere packing in a cylinder
Tkuro SATO, Jin AKIYAMA, Hiroshi Nakagawa
Miyagi Cancer Center, Natori, Miyagi 981-1293, Japan

Abstract: Arranging equal-sized spheres (iso—spheres) at vertices of Boerdijk
—Coxeter helix (BCH), the packing density in a cylinder is 50.7%. After deformation
of regular tetrahedra of BCH, it is possible to build up periodic helix and arrange
two different—-sized spheres (aniso—spheres) at vertices of this helix. In such a
configuration, how much the packing density is measured inside the cylinder?

Keywords: Boerdi jk—Coxeter helix, periodic helix, aniso—sphere, packing density,

closest sphere packing in cylinder

FEOHRE

BCH (Boerdijk-Coxeter helix) |, EMHEAEN SHEAKICER LR UATLKIETH D,
Boerdijk (X2 DO HLHADTEAICZFE U KE SOREZEE L-HENERLEHEOBELZ Z5 1L
TWAI[1] . ZOHETITRAMNICITRBDIRLILS KERBEBELZIEDL Z LN TE 50,
RIBH 72 22 M AREE T 50. 7% & BEAMNCIKME TH 5 (M 1), £72. BCH O U Ak
arccos(-2/3)=131.8° THV . Z ik = OEFRELE /20T, FEFAM - ERE R E2 5 2 5,
Thbb, ENEAROEBEZERICHESCLTH LEARNCN -2 REK ECHANER
HZ EEF R, LaL, EmEzEL LA SE S & FME (B 135° ) - FEFRHIME (F):
HEA) ELOLEAMEEIEL LN TEDL[2], 2NLOLEAEEICIT RO RS
STHEFOREZMET L2 LN TELIN, ZORBEEEITONEZETHA I N?

FERBHOSREALAINOEA

ZL OEPOIEITHOFVIZHHFAERH L IOV TND, TS OENE LIZE
BROVAEILDICHETHEMOENLELTHHN, Ky, BEZE-STLEI 2D EW
DB REFIEFEIZ LR o TV D AL 2/ ¢ 2~137.5" (n OEEHEEALE) /e DT,
SBHEAZEBICH N LTO ETOERE X VERDL I EERY, LAL, HHEAD
NNz 2r alTDHE REKROHDICENT o ZHFHEETHY AR5 A,
Z XX Fibonacei £k O & ok &k o721 1/3,2/5,3/8,5/13,8/21, « + « TERIND Z
L 272 % (Schimper-Braun @ ¥EFH]) . Z D4 EF1L — 25D Fibonacei & O TdH 5 H»
51/ IR T D Z 127250, bIFMEPICB W TIEENN - FFRMNZ XBT 5K
BHEWIIenwEEZExzbNnNDb, T2 T, - -

24



89 2020 12 5 6

AR - ERHONERE L EABEROEE

(a) IEPUTE R D 1370 Z i (IE = AT 2 # & 50 = AT 2 Mo b 72 2 VU )

(b) IEPU AR D 1 #1800 %f 32 Z i (530 =M TETH 4 A h B 70 % 55 1 WU )

(c) IEM mEA D& % 33 2 i (2 FEEH O 5530 =M JE w0 & 72 % W )
EME R ZETE S E 3EEOMEAE (a), b), ©ZHWT . ALAAR —EDLEALELHE
HsE5(H 2,3), TLT, ZhbLOLBMNEERLEAMELZ KRS LT, RKESDFL
WIFEH OO D5 WVIERE SORMRL 2MBMOREZBEE L. COZERABHELZHFET D,

BRI bEAEEEDIL A

Y RITE M7 2 O B AR (super—coil) Z1E-> TV 5, TDOX I BRMBOHEA. @ik
DO BCHZICH L CZOHEEZBERETHZ LN TE S, BHICESVWT, HEWNIZEBW
THBERNEDDHEREHETDIE, ARITTHNIL23. 7% TH LA, 5RIL T 8.96%IC
THEL,TRICLL BT 1% RMICR D, REERZ S ICHBERO B IToRkLo & X 012X
W5 (EHEILD paradox), MRTLEB TH>THL I DL I REBHIZAETHILN, D
REeBBL, BT 203 LV,

N
B9 ¢ ILIAD  umwe
ER © B0 Y

2IMHFRROZEFD =AEFESEEBOT. BNTLS,

B E IR

[1] Boerdijk A.E.: Some remarks concerning close—packing of equal spheres, Philips
Res. Rep. 7, 303-313, 1952

[2] Lord E.A., Mackay A.L., Ranganathan S.: New geometries for new materials
HR EiE - AR - BAFEE (X7 oo RO EREM 7] LB, 2019

[3] Hurley A.C. : Some helical structures generated by reflexions, Aust. J. Phys, 38,
299-310, 1985
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A Dialogue System for Post-Game Consideration using Shogi Al
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: Shogi is one of most popular board game in Japan. By appearance of arising
new young star player Sota Fujii, a lot of attention to shogi has being attracted. The
number of amateur shogi players has been increasing. However, there is no established
method to study shogi efficiently. Most amateur players aspire to be a good shogi player.
In this study, the dialogue system of post-game consideration was constructed by using
shogi Al

Keywords: Shogi, Dialogue System, Artificial Intelligence

1. IIC®I

§ERED T T o R KO B AL RESER &N
HEIICIRo TEL BT D21 T ERIC 4ﬁ%ﬁfﬁﬁ77/%ﬁmbfwé
ASBBFEAOREML TN Z RSN D,

P L — v — B (FE ) 2 RITT 720 OB RA 2 R TE O — S IR AERR N B 5, K
HE X, MHRBICkEE E I L TFORLELZRHNT LI ETHD, e Lo%t
RIZE I ICKIET, BERIIT ~F 27 DRETHIThbATWD, £72, FFHUESE 24 72
oA —Fy b EOXFYA T i F ¥ v N TCTRAEER AT O BN o> T ol

AL, 2 TO7 L —Y—2MlRIZITZA 2D Ty, flziE, 7L —Y—o0
AD#m@%%ﬁﬂmfi\ﬁ@f@ﬁﬁ%ﬁﬁ%é#mﬁwo??yFKiéﬂﬁ%ﬁ
ARECH LN, BEOHEBENELW D, FFLTH7L—F—0n%0, KIFETIE, )
DEEEDEETOT L —Y =0 EORDICERTE 5, BEWATT O EEy 2T
LEBETLZZLEEZHMNE L, REOR LELIEE)CEM T2 M D202, B AL 2
AL, 7o, 7L —Y =D EEKZITVLT 0N E O 72 GUIL 2 RUET 5,

2. MHOBBEREITZARE L RAT A

KEE AT L LT, aryBa— XL ANHEaIa=r—var2TE5L0ICL
VAT ATHD, BEOHMKTIE, AMOXIICHBRFEOLICHIETDHZ ENTE
RN, FDTED, FFEDH AT DIZZEFITT HMGES AT LANELABINTND,

AFETIE, 2—F—BNERELERmEICOWT, aa—F—ft fm BIlcoken 5883
%\A%ﬁﬁ%b%TP%ﬁ%ﬁbﬂhfﬂTi5@%%VX?A%@¢?50i~$~
O FIZ O N BB X ZRT O, LV EfERFmOR LELLEBEORELF
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DUSNDGEAF 222 TNIE RO, TNLEGD DI, [ AL 1T L 2 HEGEMET 2
FIRH LT, MR 2175 2 & C, iR OB EBMETE LD D) L EEOBES
FEEDZENTE D,

ANHEIRBE L LT WRBLE L, TTRLT W, [DFE LR 2 ED R ORI % i HIZ
RTEEOZLTHD, ZhiE, BARNMEE OB PHEY 1 N TH O D A ER L
el toxROMH L ESBIC L CER LR, E0, HEOPLENXEFE Y AT A
ZIEMATED L0, BHHEOEBMRZ2 B2 2MEELAM T, #x 5 RiEmikix., B
T, HFEoHAss, B, BiEo 458 LT,

KEEV AT A TIELTO 2 2O FIE TR AT 5>, Q2 — V=0 FE L2t 2 ocic,
ETOHRLFIZOWVWTUSELZEKT D, Qa—F =2 OEBMIARZFF> TV DHA
AR A hh oD BT A o TV R WIS S IR A3 L - RICEAER 2 15D 5,
REEV AT LD T7 e —F v — &KX 1ITRT,

3. MTE AT LDEE

ERL L 725 v AT L2 212RT, ®MEEY AT LML DA Tlx, =2 —F =21 E
L7eRmoRE, HHLFORLEL, MOBEMFREL AMPEMBE LT WVWRIEEZRL X T
ST 52 N TERL, £, RO O M OMMN TE 5720, FlLHE
DN T VW AT Al o7z, Lol Bkax RERHSOERIEICE S W IRE L E I fE
KT D ENRTERMNoT, TDRH, BRE - BIENE R > THE U X 5 RGBS AR
SNTLEIEWVWOMBEANE T, 2L, [MEEVATL2E2EHT 52— —DEF X
—2aryDETICORN->TLEI L LIV,

AW TIE, SO )M BICE ST DA T 2 D X5 v A7 Ak L AT 215 H
LCHRET 2 Z a2l Blz, ABRDPEM LT WE D 2 RB AT ANT2IRE T, FH
AT IZ X 2 HEEMAT OFE R & NFIDERR L7 SC 2 2B 10 L TER L7, Zhid, W& X
WY AT NOIERE O OBMEE LA SN0, fERELI OV DomNT L —F—
FEA LIS Wb Ly, S%OMEIT, T4 —TF—= T EIFEH LT, AMSHL
WERHEZEDTISEXEERTHETH D,

B 1:XEE AT LD T7a—F % — | X 2 @ XFEE S AT o)
5 TR
[1] LR 24,
< https://www.shogidojo.net/>(2020 4 11 A 11 H).
[2] & ERhfES A -,
< http://live.shogi.or.jp/ryuou/>(2020 4£ 11 H 11 H).

27



89 2020 12 5 6

MR EE 2 AW A == — VRBEIXEICE T 5415

FATMORET Y BRETE 20 sPARSEAS 2, L B 3, IR IRt 3, TR MRS 2, i e 2
TR RZ LMW S 27 2 LFF, T910-8507  f& W@ H i 3-9-1
2IEH R PR TR GE S 27 A T910-8507 1@ A& H: i 3-9-1
34BN K PIERER ¥ —, T467-8602 4 15 2 i i (X Fa FE AT 521178 1 % Hh
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A study on support systems to diagnose Meniere's disease

using statistical machine learning
Rintarou Sugie!, Hiroto Maekawa?, Kouki Nakane?,
Meihou Nakayama?, Ryo Okazaki®, Takayuki Hirata?, Hiroki Takada?

! Department of Mechanical Systems Engineering, School of Engineering, University of Fukui

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

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

3Good Sleep Center, Nagoya City University,

1 Kawasumi, Mizuho-cho, Mizuho-ku, Nagoya City, 467-8602, Japan

Abstract: Many cases of sleep problems may be caused by Meniere's disease which is an internal

ear disorder. However, there are not many studies focusing on the causal connection between sleep

disorders and the vertigo. In this study, statistical machine learning was used to analyze

electroencephalograms (EEGs) during sleep, and remarkable differences could be found in EEGs

between Meniere's disease patients and the controls.

Keywords: Meniere, Machine Learning, Variational Auto Encoder (VAE), Gated Recurrent

Unit(GRU), Polysomnography (PSG)

1IXT®HIZ

HE, NEEBO—DThHDHA=x—/L
TN E~ORMIFEE . FFICHN Y K fE
DRETH RS TWS s TnD
M, ZD—J7 A = — L |5 I AR R 228 -0
JEERE 72 EOMIRIEELZ KT 22 6%
VENLOBFBREL RS TR, £
ZTCARMZE TR, ERFFIZCBITD A =o2—
R R ) iR At - A e PN oY WANAY
A7 2 = FEL TV D EARE LTz,
fEHHR L O =2 — LR ERE O M
. Wt RIEEAR T A D TIRIR T~
NI, DRI e Z RN FAET D 0
ZRRAET D,

28

2.5

ARWFZE TR D ML, 4 d Bl K7
MEARERE v ¥ — T 100 o B (35 mn
5 85 %, N 50 BT A == — LR E#E) % %F
G ZAT L7z Polysomnography(LL T, PSG
REYOBREK RO SN, 7Y
> 7 AP ENL 500Hz TH D, T v v R
T4F v XNV ThD,

MEAR IR L2 351 D Mz IZ B W T, e & &
A= — LIF A L ORICITRE DA HELL
AT h . R RER, BEEE, AOHERLE
BROBERENPEBEZRITLTWVWD Z ENE
A HND, &I TARMZE T, HatAIEEAK
B O —FfiTH D Variational Auto Encoder
(UL, VAE)BTZ W T, 7T — & 2 (KK
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TEAEHOIAALTE, 2L Bl oo E R
EOX ISP HBEHE A THER T2 Z &0
TE 5, MEIRIFOMEEE &5 Kk b RFR
| ETHRENBEND Z BN, £
TCIEDOER EORELHL BN,
D &b, VAE @ Encoder &
Decoder 21, ?;fag AR T £ ke x
TeFF LEURIVICFE 21T O 2 LA TE 50
=2 —F V%Y NU—27 O — MR
T& % Gated Recurrent Unit (L ., GRU)M
L EHEORBERADLDZENTED
Convolutional Neural Network (LA ', CNN)%

7

DEEINTZ T T AL OFLE A, Jensen-
Shannon Divergence (LA T, JSD)S1Z v T
RRFE L 72, JSD 1 =2 D43 A7 [ o FE Ll %
RTHOT, 0206 1 O TREIN, E
DN LR DHITD ., & O OFRELE
T @ W e S35, F 72 Support Vector
Machine (L F, SVM)I&1& W T, EDOFEE
DIEEE TG — BN TE DO TR
L7,

IO ORGER RE b LIz, Bl L7e”
TABMDO/AADO~—V g RIZT 5 &

RHEIWCHWSD Z & T, BRY| EICH D N, RN T v o RNV T —Z D

e 22 FICHN DM A2 T 5 Figl), Yo7V TEMRLEEKRD, HEEET
) L TIRRICICHE O IAENT- &L £ TIVDHRER AT o T2,

DWITTay h L, A= —)LJF & s FRKROBLZITHEHE TCORE LT D,

FHD2HODY TAZEGET DI L ailAh

ch ch

input © | output

encoder sarn'pling deloder

Fig. 1 RFEOET NV

B E R

[1] Lopez-Escamez JA, Carey J, Chung WH, Goebel JA, Magnusson M, Mandala M, Newman-Toker DE, Strupp M, Suzuki M,
Trabalzini F, Bisdorff A (2015) Diagnostic criteria for Meniére’s disease, J. Vestib. Res., 25(1): p.1-7.
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Mathematical design for high-pass filter
during measurements of tracking and free eye movement

Hibiki Sakakura!, Hiroto Maekawa?, Rentaro Ono?,
Akihiro Sugiura®, Takayuki Hirata?, Hiroki Takada?

! Department of Mechanical Systems Engineering, school 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

3Department of Radiology, Gifu University of Medical Science, Seki, Gifu510-3892, Japan

Abstract: Biological signals of eye movements are contaminated with noise. Cut-off frequency in
the band-pass filter to remove the noise is often determined empirically. We herein focus on the
high-pass filter to find the nonlinearity of the system to control the eye movement and evaluate the
cutoff frequency objectively. Five surrogate data are obtained from smoothed time series data of
the eye movement. Translation errors of the surrogate data were compared with those of smoothed
original data during the tracking and free vision, respectively.

Keywords: High-pass filter, Cut-off frequency, Eye movement, Surrogate data, Fourier-Shuffle (FS) method.
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On nonlinear analysis for temporal changes of Electrogastrograms during

exposure to fragrance
Keita Ichikawa!, Eiji Takai2, Takahiro Aoyanagi?, Yasuyuki Matuura3, Humiya Kinoshita4,
Takayuki Hirata!, Hiroki Takada!
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4Department of Electric Information Engineering, Graduate School of Engineering, TOYAMA Prefec-
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Abstract: The olfactory perception depends on subjective sensory evaluation for the digitization.
However, we have found a trend in studies of objective evaluation for olfaction using the biological
reaction in recent decades. We have measured noninvasive electrogastrograms (EGGs) and estimated val-
ues of the translation error to evaluate degree of determinism in the mathematical model of the EGGs. In
this study, we also examined whether values of the translation error depended on the length of the sampling
interval. We have succeeded in findings of remarkable changes in values of the translation error due to the
exposure to the fragrance.

Keywords: Electrogastrography, Nonlinear analysis, translation error, sampling interval, Fragrance

1. FCdIC

IR PIERE S L B ). 200 OFMOBUELZ & + o RBINEHTICEH > Tw 5,
L#Lﬁi\%bﬂﬁﬁwiwﬁﬁ-i%ﬁﬁ%ﬂmttﬁﬁkiw%®ﬁﬁ®gﬁ%ﬂﬁ
DR ENTVL B[], AFETIEZ DS B, ERENZHERICEH L, BRBZICHESH
B NY — v DIRIEE Z 2 2 72012, IERIEMRITICH O 2 KB R IO WTHET L 72,
2. Jitk

B 1, NEIRE B LAE RS X OWILEEIR 2 B S LWHFEEE BN 8 4 (B
%Eﬁ%:%l%i(WSE)%ﬁ%ktkoW%%ui$mu%%W@®ﬁ%%+ﬁﬁﬁ

. HEICTREERR, 7B, Km%i@#ﬁ?kiﬁlﬁﬁ%ﬂﬂﬁvz%AI?@&
A%ﬂ%&?%ﬁnm TEEDORRZS7-(H2019001), FEERIZEHE I N7 EBREICTLE

32



89 2020 12 5 6

K& L OHEXOGHIZ1T > 72, MiilEs & OHEEIC 74 A REMEEE L (Fig. 1), MHEMZIZT
Bk L7z, BRI ZNFNREDO R 2 NI 7 DB L EBIRHOA -7 E O X
D% 3 D (ABED A, B: KR, C: miRE) HE L, Ny F7— LI TEBEE D S0 5
5 cm BEL7 OB Z [E5E L 72 (Fig. 2). MAOZEHZBH T 20 2MOFHIE., o2
T 20 FEDOFHIZ 7> 7, ¥, WEZFRZ S TICHIE L 22l % &8 4 Rlogk
HWE, WMHY X L0EEZ2EE L fro7, o, WHFIRBERL /2,

Fig. | EBEARHAIE Fig. 2 ERES
ol HENR eo:BEXK M F—RNE

3. MM
HENTI, BEEDANDOESRIMESE 2 RET 572012, EBTHE 0.015-0.15 HzD /¥~
SR 74 V8 % L 7e, MIERLG 3 506 20 5tk &, 23 701405 40 53150 17 731H
DWW, ZnZhEd 7 — ) 22827 BEKIO IR FREEHSTH 5 2.4-3.7 cpm 12
HHLUZRIBl. 2OFRTOE—=7REEE X =7 BB —li2HEHH L7, %
7o. JERMESRNT & LT RRINT— & EREZE T ORGRINT — 5 926 206 25l § 5 B8
ETIVOMERADMEZHE L 72, FIZZ 2T, BERANY - ONHELE 2] A 57
12, MERRZE DT IX AR AT D\ THIERES L 72,
4. ik
4. 1 JAwE b
HEMO E— 7 FIEBUSNEEE & LT A OBRRIFO ARG RIS L 72, § - 220
DHELTIE, A ZH VB TIIARICEML, ¢ TRARIGED L, =27 DS
7 —ffIx, WHEFEER L LT A, B, C TXTOBRERICE W THRICHEML 7, §i -
OB T, ALCTIFHREICHML 7,
4. 2 FEEmEbT
FERIEIENT DR RO MO VT, FRHTOWE L T2,
223 30k
[1] Bl R30(1997) EBEHl & A BURE DX, H AR RERFli~~ 258, 56 18, 5175 p.37-42.
[2] Homma S, Shimakage N, Yagi M, Hasegawa J, Sato K, Matsuo H, Tamiya Y, Tanaka O, Muto T,
Hatakeyama K(1995) Electrogastrography prior to and following total gastrectomy, subtotal gas-
trectomy, and gastric tube formation, Dig Dis Sci, 40: p.893-900.
[3] Kreier F, Yilmaz A, Kalsbeek A, Romijn JA, Sauer-wein HP, Fliers E, Buijs RM (2003) Hypothe-
sis: shifting the equilibrium from activity to food leads to autonomic unbalance and the metabolic
syndrome. Diabets, 52: p.2652.

33



89 2020 12 5 6

TUENTTREY U LK DBER 3D ET VORBR
kOB ArEgsE L Rk g2 RAE T
VEILT A AR S L e T ERE — T H 8-31

* yoshioka@tsm.toyama.toyama.jp
PHIR R FHLIMIE ORI FHTE Y v F— HIRTTE KA 2 OfT 8050
S RS T A AR TR R T 17-8

Projection of radiolarian 3D models using digital planetarium

Tasuku YOSHIOKA!, Megumi TAKENAKA'!, Atsushi MATSUOKA?
and Naoko KISHIMOTO?

'"Toyama Science Museum, 1-8-31 Nishinakano-machi, Toyama, Japan
Faculty of Science, Niigata University, 8050 Ikarashi 2-no-cho, Niigata, Japan
3Faculty of Science and Engineering, Setsunan University, 17-8 Ikedanaka-machi,
Neyagawa, Osaka, Japan

Abstract: We held an event to project radiolarian 3D models into a planetarium dome with a
digital planetarium system. Form and scale of radiolarians have a high affinity as a dome image.
Projection of radiolarian models into planetarium dome is expected to raise interest in radiolarians
and dome architecture.

Keywords: digital planetarium, dome screen, radiolaria, 3D model, 100th anniversary
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Morphological features of Jurassic radiolarian Unuma echinatus

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

Abstract: The middle Jurassic radiolarian Unuma echinatus Ichikawa and Yao is characterized by
a spindle test with spine-bearing longitudinal plicae. Longitudinal plicae are common in Mesozoic
and Cenozoic radiolarians. Unuma echinatus is a rare species that possesses longitudinal plicae
with stout spines. The morphological feature of plicae with spines is a unique combination
through the 500 million years evolutionary history of radiolarians.

Keywords: Jurassic radiolaria, Unuma echinatus, longitudinal plicae, spines, Osaka City
University
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Shape analysis for black rain in Hiroshima
Susumu Ogawa

Institute of Spatial Technology, Toyo 3-1-5, Koto, Tokyo

Abstract: On August 6, 1945, an atomic bomb was fallen down on Hiroshima city. An fire ball fired
this city with victims of 166,000 and black rain polluted the victims. From an aerial photo by B29, the
shape of black rain was estimated and fitted with the victim testimony.

Keywords: Atomic Bomb, Nuclear cloud, Spatial distribution, Wet deposit
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Astronomy Toys for the Transit of Mercury: Exercises on 11 Nov 2019
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N—=27 T, IRIZHEE LV Solar Scope (T X W BIE L7, BE%E
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Exercises by the rare astronomical observations in the summer of 2020

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

Keywords: Meteor, Conic Sections, Comet, Conjunction
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ES R A EmAE, S CEIN SN KRB BATH DL L2 R, (202047 A 13 H),
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3D fractal tree created with modular origami plus chirality

Yutaka Yasoshima OAkio Yasoshima
SSDS Symmetric Tonoshima 2-19 Mikuni Sakai-City Fukui Pre. Japan

Abstract: A figure called a “fractal tree” is made by repeating the operation of
two branches extending from the bottom on a plane and branching into two again at
a certain length. The same operation has been realized in 3D. I will explain in detail
how to assemble. We will also discuss whether this solid meets the fractal
requirements by comparing it with cases such as Sierpinski gaskets.

Keywords: fractal tree, 3D, Sierpinski gaskets, fractal
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42



89 2020 12 5 6

BT 5, (figure7) ©& @OTHHL
HORICX TR EERT D, T
Dl BEOPTY B 3 ARK# 2D DN
R25HEH927b, Z0O3IKROKEDH
DHT, D 3ODIE =MD ZE [ M
T% 5%, (figure8) — (figure9)
WO DIZZNEHLT 5, (figurel0)
fElR. SR E L TR, EX3AEE I E4mENRELND, E
K3fAfEEAX— L LT, E3AEOEmICIE4 k%

ALEVDOEABED 3 >OMEICFNFNIEKR 3
AIEEZHEA LR, E3AEOEM A2 K LK
- KT TAFY ALY IR TEL, &
L BEICIS U T, AT A ER3ARAEAENRT, B
| BT AHMER O TEH AR, EERICKEY KT

ZENTED, ZODWEM THERBCT VX, ik
D X5 72 TE R EENTEHENTREIND 2
MR L&Y (figurell) ¢ ZnZHL=%
E (figurel2) B !

3. Y AVEURE—DHRLr v b EDORE (figii STO)

LIE=ZAREAET S, 2. EZAFROKLO P REALWVICHEATTE P ROE=MAF
ZUIVED, 3. E=MAKICH L T2 DFIEZERBIZHEY KT, LEFLOFIHEOFKRET
EOLREN Y 2V E AR —DH Ay N ThDH, (Wikipedia L V) EV 27—V KT
FAXZ VT 4 CHHETH3ID 77720 ) —ICEH LT, ZO#HZXL L TRBLT S &
U ECAROZEMERET .2 . EVa— b 2KEETY 27— 0RO HEINF LA
THA LT, symmetric THFEZR TIE=AKOZEM] % 3{EKRT 5.3 fEk S TE
A OZEM) L T2 OFNEE BERICHY KT,
4. 737 ZNVThHBREDDEEDORT

O WMAefEEIIAFELRY, OB (AF) Ths, (BoBHOM/N=E— (1
S0 1) ZEDTTETCND, OFBELRBFEORVIRL TELNDS, @ABRFICEZL D
DD, @i MH 2% FEO FETIEIR A 2N 20 TRE &)
T FIZE o TR D207 7 7 ZVIRICITHEE TE R0,
5. 2EXR
O77 7420 (BEBRTFIATITV—) /
TRA Ty at—/RE AET

(BRFY - BRBEE . BB EI74 770 —) 75740y — (2KIT)
@https://ja. wikipedia. org/wiki/%E3%83%95%E3%83%A9%E3%82%AF%E3%82%BF%E3%83%AB
@ FL R MBS/ — b https://hr—inoue. net/zscience/topics/fractal/fractal. html

AA&&,&& IS
TAXFRT 4T LD

43




89 2020 12 5 6

B 7 —2Wima— FOREZHR
EEE BE WEE B IR ILKR

end@prf.jiyu.ac.jp s11127@std.jiyu.ac.jp kawahara@jiyu.ac.jp
BB R S T 203-8521 ARRUHER ARUARE K T [ BT 1-8-15

Human Imagination Effects of Color Arrangement
in the Color 2D Code “loTCode”

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

Abstract: QR 2—RZH EBEDORYNDEE TT FAUNIEEE LRVN L THDH. TDi-ba—R%
HT—AbT BN A TNAEN, KEFEE T, HF—a—FDOBAERAIC O\ TERT 5. Rl
DAL IT @) 2R 28 BT D 1oTCode % K12, BHARITHBITEHT—a—RoF HEEZR 5.

Keywords: Color Combination, Colored 2D Code, IoTCode, Impression Evaluation
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Various motions of charged

fine particles in an AC-trap
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Syuji Miyazaki
Graduate School of Informatics,
Kyoto University, Yoshida-Honmachi,
Sakyo-ku, Kyoto, 606-8501, Japan

Abstract: An AC trap is a device, which is
a ring-shaped conductor with radius about
15mm connected to several hundreds or thou-
sands alternating-current source and confines
charged fine particles. Preceding experimental
studies found regular and chaotic motions for a
few particles, and an irregular motion near the
center in addition to pulsating motion of the
outer shell for large number of particles. The
latter may be called a partial melting state.
Some experimental results are reproduced by
a mathematical modeling and numerical anal-

yses in the present study.

Keywords: AC trap, Paul trap, chaos
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Anomalous transprt of
ion channels and on-off
intermittency
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Naoya Nakane and Syuji Miyazaki
Graduate School of Informatics,
Kyoto University, Yoshida-Honmachi,
Sakyo-ku, Kyoto, 606-8501, Japan

Abstract: It is proposed that anomaous trans-
ports of ion channels modeled by granular dy-
namics is derived from a mechanism of on-off
intermittency, in which a particle is drived by a
temporally periodic forcing in a spatially peri-
odic potential.
Keywords: lon channel, Anomalous transport,
On-off intermittency, Granular dynamics
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The shape of air and water that children imagine.
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Abstract: The purpose of this study is to examine how children describe the volume change of air
and water with temperature. After confirming the volume change in the experiment, the child
illustrated the inside of the air and water. The children evaluated each drawing and chose the one
that best represented the changes in air and water. An analysis of pictures drawn by children
showed that there is a tendency to personify them in order to explain. It was also found that while
water is often expressed in the form of round grains, air is often expressed in the form of clouds.

Keywords: critical thinking, weight and volume, illusion, science education.
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Science Origami teaching materials that support the formation
of three-dimensional concepts of solid bodies V,

Introduction of 3D concept by making use of active touch
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820, Sannomiya, Koshigaya, Saitama 343-8540, JAPAN

Abstract: By making use of Science Origami, a versatile method for constructing
three-dimensional models made of triangular units of Origami, exercises without
visual instruction for solid geometry are proposed. It is suggested that active touch
would be preferable to visual aids for intuitive understanding of solid geometry. It
should be noted that the teaching plan, 2020, has frequently been being changed
because of COVID-19, Coronavirus 2019.

Keywords: Science Origami, Origami-models, Active touch, Mathematical Science,
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