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Symmetry of the periodic orbit appeared through
the rotation bifurcation of the doubly symmetric periodic orbit

Yoshihiro Yamaguchi

The elliptic fixed point @ in the standard map T occurs the rotation bifurcation (RB) and the
period doubling bifurcation. Thus, the doubly symmetric daughter elliptic periodic orbit p/¢-E
(0 < p/q < 1/2) appears from @ where ¢ is an even integer and E represents the elliptic orbit. This
orbit is named as the mother orbit. The mother orbit also occurs RB and the daughter periodic
orbits with the rotation number p/q : r/s (0 < r/s < 1) appear. The following results are obtained.
If the daughter periodic orbit is the doubly symmetric periodic orbit, r is an even integer. If the
daughter periodic orbit is the singly symmetric periodic orbit, r is an odd integer. The unicursal
diagrams of the daughter periodic orbits are constructed. Using them, the results are proved.

Key words: Singly/Doubly symmetric periodic orbit, Rotation bifurcation, Unicursal diagram.
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Iconography of Sofugan

Takeshi Sugimoto

Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Sofugan is the lonely crag in the Pacific Ocean. It stands 99m high above the sea level.
This crag is first discovered in 1675 by Japanese expediters, and then rediscovered in 1788 by
British travelers. Brits calls this crag Lot’s Wife. Sofugan is picturesque: it looks like a Spanish
galleon in distant view; closely it is a towering lava. Sofugan serves as a beacon for whalers in
19th C as well as US submarines during WWII. Today Sofugan attracts people enjoying sport
fishing and diving.
Keywords: Cartography, Mannerism, Hydrographic Survey, Marin Sports, Crag-Climbing
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Age estimate of Tagawa mounded tombs and location estimate of Yamatai
country
Susumu Ogawa'
nstitute of Spatial Technology, Toyo, Koto-ku, Tokyo, Japan
Email: ogawa susumu phd@yahoo.co.jp

Abstract: In 2018, the ancient tomb was discovered in Tagawa, Fukuoka. The length is 443 m, the diameter is
152 m, and the height is 33 m: the second biggest mound in Japan. Chinese history book, Sanguozhi reads
Yamatai country occupied 27 countries in Japan in the 3™ century by the queen Himiko. The locations of Yamatai
country and Himiko’s tomb are still unknown. From Sanguozhi, the optimum location was estimated the Chikugo
river watershed as Yamatai country. Moreover, two kinds of tombs became candidates of Himiko’s tomb.
Keywords: Ancient mound, Dating, Morphology, Sanguozhi, Spatial analysis, Spatial distribution, Watershed

1. Introduction

In the 3" century in Japan, 30 countries were recognized by China. Yamatai country was a representative of them.
However, the location of this country and Himiko’s tomb was still uncertain. The fundamental reasons were
Sanguozhi description (Chen, 280): the location of 8 countries was shown by the directions, the distances, and
family numbers. Most of historians judged the location of each country by only the directions and distances.
Nobody used the family numbers for the location of each country. RMS, normalized Root-Mean-Square error, is
the indicator of optimization for Yamatai country location. The optimum location was obtained for Yamatai
country with RMS. On the other hand, in 2018, one big ancient tomb was discovered in Akamura, Tagawa,
Fukuoka: the field survey by UAV showed the length is 443 m, the diameter is 152 m, and the height is 33 m:
the second biggest keyhole-typed mound in Japan. The diameter of Himiko’s tomb was described as 150 m in
Sanguozhi, corresponding to this tomb. Moreover, 30 mounded tombs exist around Akamura mounded tomb,
which are keyhole and round tombs and their shapes relate with the construction years. This paper solved
uncertain Japanese history in the third century, Yamatai and the queen Himiko locations by the optimization with
three parameters, directions, distances, and family numbers each country of Yamatai described in Sanguozhi.

2. Methods
2.1 Dating the ancient tombs

Ueda (1969) showed some important results for the keyhole tombs: The keyhole tomb dimensions, the diameter
a, the bottom side b, and the length ¢, have positive correlation between b/c and b/a and depend on the
construction year; three characteristic sizes showed integer ratios and categorized three shape types (Appendix
B).

By the list of the ancient keyhole and round tombs, two regression expressions were obtained for the dating of
discovered tombs. The types of the tombs were three: keyhole, round, and ellipse shapes and the dates each was
estimated to be built. The keyhole type has three sizes, the diameter a, the base b, and the length c, which are
correlated with the date of the construction (Ueda, 1969). The round type has two sizes, the diameter D and the
height H, which are correlated with the dates of the construction. Ellipse tombs were very few and excepted.

2.2 Location optimization of Yamatai

The estimated locations of Yamatai are two areas, Kyushuu and Kinki (Appendix C), based on the directions and
distances in Sanguozhi  (Chen, 280). Nobody discussed the family numbers related with population each country.
Each country has a family number, which correlated with the river watershed area. Each family has 10 a of a
paddy field and the ratio of paddy fields was estimated as 1 to 5 % of each river watershed, 2.5 % on average.

Family number = a - River watershed area/b (1)

where a is the ratio of paddy field, 1 to 5% and b is unite area, 10 a.

Three parameters, the directions, distances and family numbers should be treated evenly for the optimization of
the location of Yamatai country. RMS, normalized Root-Mean-Square error, was introduced as the indicator of
optimization for Yamatai country location.

DISa 2 (DIRa 2 (FAMa 2
RMS = \/(DISS - 1) + (DIRS - 1) + (FAMS - 1) @
where DISa: the actual distance, DISs: the distance in Sanguozhi, DIRa: the actual direction, DIRs: the direction

in Sanguozhi, FAMa: the actual family number, and FAMs: the family number in Sanguozhi. The origin of the
distances and directions was Seoul in Sanguozhi. Each watershed has the area with the location, which the authors
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determined by the biggest city each. The area of the watershed was selected the present area each.

3. Results
3.1 Dating the ancient tombs

Ueda(1969) categorized the keyhole tombs into 3types: A type for Hashihaka, B type for Nintoku, and C type
for Richu. Akamura tomb is O type different from three types. Nintoku and Richu were the 16" and 17" emperors.
Akamura tomb might be the emperors or the nearest master.

The regression line of keyhole shape tombs was next equation (N=38).

Year = 296.12-b/c (r? = 0.3049) 3)

where b is a square size and c is a total length.
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.

Thus, 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.

3.2 Location optimization of Yamatai

From the watershed areas, family numbers were calculated each. Finally, Yamatai country was estimated as the
Chikugo river.

4. Discussion
4.1 Two locations of candidates for Yamatai

Most of historians estimated Yamatai country would exist in Kyushu and Kinki: the former should be the Chikugo
river watershed, while the latter should be Yamato river watershed. These location estimates used the direction
and distance from Seoul in Korea as described in Sanguozhi. In this paper, the location estimate used the direction,
distance and family number with RMS. No historians recognized the family number depended on the river
watershed areas. The paddy fields distributed at a certain ratio of the total river watershed areas, 1 to 5 % of the
total. Finally, the optimum ratio was 1.94%. Most of the countries in Japan constitute of river watersheds,
therefore, the countries in the 3™ century in Yamatai alliance should be also river watersheds each. As a result,
Kyushu theory was accepted in this paper, especially the continuous theory.

4.2 Himiko’s tomb

Sanguozhi described Himiko’s tomb had a diameter of 150 m. This statement suggested Himiko’s tomb would
be a round tomb. However, most historians and archeologists supported Hashihaka tomb in the Yamato river
watershed. This type was a keyhole tomb. In Tagawa many tombs were a round type. Therefore, true Himiko’s
tomb might be a round type. Onzuka tomb was a round type with a diameter of 150 m, corresponding to Sanguozhi
description. Moreover, the construction year was estimated to be 307430 AD. The location of Yamatai was
estimated in the Chikugo river, while the location of Himiko’s tomb was estimated in the Onga river. Both two
rivers are neighbors.

5. Conclusions

(1) Two gigantic tombs in Tagawa were estimated in 307 to 399 year AD with an error of 30 years, corresponding
to Himiko’s tomb year. Both tomb diameters were 152 to 264 m, corresponding to Sanguozhi description.

(2) Three parameters in Sanguozhi, the direction, distance, and family number, determined Yamatai country
location the Chikugo river watershed, and rejected the Yamato river watershed with the optimization of the
location. Therefore, Hashihaka’s tomb was also rejected as Himiko’s tomb that most historians supported.

(3) The location of Yamatai was estimated in the Chikugo river, while the location of Himiko tomb was estimated
in the Onga river, which is a neighbor of the Chikugo river..
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The Voronoi partition of the spherical surface by using Python

—An analysis of distributions of natural resources-—

Takayuki Hirata and Hiroki Takada
Department of Human and Intelligent Systems, University of Fukui,
3-9-1 Bunkyo, Fukui city, Fukui 910-8507, Japan

Abstract: The Voronoi partition on the spherical surface is carried out by using
Python. One of the strong points of Python is the existence of various useful
libraries. 1In this study, the Voronoi analysis for the distributions of natural
resources was carried out by using SciPy library.

Keywords: Voronoi partition, Python, Spherical surface, SciPy.
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[2] “FHPFESE : Colaboratory TR %% L & 9 —Python @ SciPy 7 A 77 U Zfli -
TARr /A58 - RORFREE % 36 & 5275, 89-95, (2021)



93 2022 11 19 ~21

EE - K@ - ZEICB TR0/ ( BEERE (1)

MR IESE
VIAEHECERASE AT - A EEUR, T 190-8562 HUAHRSL)I TkET 10-3

*tanemura@ism.ac. jp

Reconsidering Voronoi Adjustment Methods in the Plane, on the Sphere and
in the Space (II)

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

Abstract: Voronoi adjustment methods were successfully applied to many phenomena by the present
author. However, some details of the methods were remained unpublished. In this lecture, the details
of the methods themselves are presented especially for the two-dimensional Voronoi adjustment method.
Some cases for the pattern of small number of points are newly presented.

Keywords : Voronoi polygon, Voronoi polyhedron, Settlement of territories, Center of gravity method,

Contiguity mean method, Vertex mean method.

1 ([EL®IC

LI a v a— R THRDZITEMBO REEZFERT S 2HELT R/ Akl 2RE
U, BxDnHZIT>TETWVWS., LALARVSUEIDIHMZE T, FEZOEHDIZOWTIEH £ 03
WARLTI RNz, 22T, EEOYYRY Y ATELIZEMTORE /) 1 HEEZDOVWT=Z20FkE
BIERUT, HEMRE U -8ER, [AREEOE] (center of gravity %) WEEDHLE 2155 72D TH
5 Z a7z [4]. SENFEEIZE T B RAMSAMRE 217, RMOFEEZ/RT &I, T2 HWTHKR
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Geodesic arc arrangement on a sphere

Norihisa Yamasaki, Ikuro SATO
Gallery of Wooden Polyhedra, Hagi, Yamaguchi 758-0141, Japan
Miyagi Cancer Center, Natori, Miyagi 981-1293, Japan

Abstract: Geodesic domes are built up by many architects. They were an approximation
by line segments and not an exact geodesic. As an application of spherical
trigonometry, we designed exactly geodesic arc polyherda. In this talk, we will
introduce possible application produced by the geodesic arc, equally or unequally
partitioned into 3 parts. Introductory examples are stacked up by hard material (MDF)
without hobnails. If made of flexible material, they will be developable and
collapsible. Is such a topic newly coming or interesting for the Fullerian?

Keywords: geodesic dome, Da Vinci dome, arc polyhedra, self-supporting structure,

developable and collapsible
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Magnetic resonance surface scanner for the nondestructive
noncontact inspection of voids and fractures in heritage
architecture

Nakashima, Yoshito
AIST, Higashi 1-1-1, Tsukuba, Ibaraki

Abstract: Nondestructive and noncontact methods are needed for the detection of voids
and fractures hidden in walls/floors of priceless heritage architecture. We
developed a magnetic resonance surface scanner, allowing to estimate the sizes of
water—filled voids and fractures 2-14 mm beneath the surfaces of walls and floors.

Keywords: cultural heritage, fracture, magnetic resonance, nondestructive test
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Z2i R DK Gy FIE . HALRFREIYS 72 0 O REE A LY KE W T (¥ 3), BERILINE S

ii@i‘l@fﬁﬁlﬁ‘é (D F VBRI A E VY, X 4),

ZOXDIT, BB ORERIT — X ITZERCBII N T v T ST K OBGER) O
(RS #XKBLTHWH0T, 207 —#% EFRESHHTENE, A A—Y 7 T5C
L BT A XRRLBA AR &V ) RPN RETRAID Z LN TE D,

3. ENER
ﬁ%biﬁﬁ%ﬁu\%%\im®ﬁﬁ3§%&9%0)\2@@%&%“@[&“%%/;\% IBWT, M20k
5B Y TN ONT, WG - I RO E (bAHWITRZIOIE) 2K

L. 22OZE{Y A4 XOHEE (H 50 %ﬁ'JF‘ﬂ‘%Dd@@?’Em) ERHBTCNVWDLLEZATHD, i#
T, COERNEBROBRZEROICLA— R LI, £, K1 OYAT ATHRRR
SLEPERRE Tlde <, IREETHL a7 ) —F « TAXALREDLA L TTDA LT
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A study on rhythmic electroencephalogram

during cognitive function evaluation
Kuwon Sumi?, Taiyo Hodani!, Koki Nakane?, Hiroki Takada®, Kikuo Ito*

!Department of Mechanical and System Engineering, School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

2Advanced Interdisciplinary Science and Technology, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
3Department of Human and Artificial Intelligent Systems, Graduate School of Engineering,
University of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan
“NeuroSky Co., Ltd., Nihonbashi OK Bldg 3F / 7F, 1-11-1 Kakigara-cho, Nihonbashi,
Chuo-ku,
Tokyo 103-0014, Japan

Abstract: According to the previous study on future estimates of the elderly population with
dementia in Japan, the number of patients with dementia has continued to increase and is expected
to increase in the future. Thirty-four healthy subjects voluntarily participated in this study, who
aged 19 to 85 years. We measured and recorded their Electroencephalograms (EEGs) and
Electrocardiogram (ECGs) during cognitive function assessments. Each band power of rhythmic
EEG activity is estimated to investigate the correlation of the bio-signal with the evaluation score
in the assessments.

Keywords: dementia, rhythmic electroencephalogram, cognitive function evaluation, mild
cognitive impairment (MCI), clock drawing test (CDT)
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FXERLELHED, OHDS-R ER/IINAME MEFMA S — VDA 7V —=0 77 A MK
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Relationship between Concentration EEG and Facial Expression

Yuya Usami', Kohki Nakane?, Yasuyuki Matsuura?, 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
2Department of Cross-Cultural Studies, Gifu City Women’s College,
Kitamachi, Gifu, Gifu 501-0192, Japan

Abstract: Facial expressions play a major role in human communication. In previous study,
nonequilibrium states in electroencephalography (EEG) have been observed with emotional
changes because of the close relationship between facial expressions and emotions. It has also
been shown that brain waves change with degree of the concentration. We hypothesized that
there is some relationship between facial expressions and EEG. Therefore, we measured EEG
in situations with different degree of the concentration and investigated their relationship.

Keywords: Electroencephalography (EEG), Blain wave, Facial Expression, Concentration
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L7, fRlc, L LT, 3 oMo, LDERE L OEREOMmBGE NE - fiskL -

(£1),

e

M1 7Y=L (FHE) X2 2w (V7 v A

fRKR BRI, HEICTRELE T 5,

£1 FEB7a ban

TV —RA N (LR

A2 FEHR (M - DA XD RZ

34y 15 47 35
2w (V7 v 7 RE)

A2 & FE UM - DB - RIGWAGRE) ¥

34y 15 %y 15 73
B E IR
[1] A. Mehrabian, “Silent messages”, Wadsworth Publishing Company, Belmont, California,
1971

[2] P. Ekman, “Telling Lies:Clues to Deceit in the Marketplace,Politics and Marriage”, W W
-NORTON & COMPANY, New York, London, 1985

[81 &7 FH#, “WEOBEL Mk —AERFIHE XV &7z E o B -/ 6,
\Vol.43 No.9, pp. 554-561, 2002
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BRARBTREIITAIN X T RREDDOIP—RYIEDEEE
FATHT AT 1R RS 2
VHOR SR P HE . MU/ G R T E RN 4-1-1
PHRA KL PN ORI AR K PG R 2-22-1,
FOL SRR RFERFEGCOHE S FREE A IER

shum00@u-gakugei. ac. jp

Why critical thinking happens in opinion exchanges
-Interacting with a robot

Shu Matsuura'!, Katsuhiro Goto®
'"Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita Koganei, Tokyo 184-8501
*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.

Abstract: The use of a common expression tool eases changes in the insight of self. However,

the exchange of thinking with a machinery correction system suppresses oneself. Caring for

the machine will instead bring about a change in the inner self.

Keywordsi Generative Critical Thinking, Expression tool, Robot talk.
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HOEIET 5, ZOHCKOMHAERNZBET 5720
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2. EEH D OMIEM

X7 (GCTDEF IV

BRI GCT OFIIC LD EBRAEE BB OMN LD AR 5T, GCT D 2HETH D [
By — L) & T%tEE OmMENCT OFEICHKLETHALAZ LA RLTWS, HHEY— L
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th & B H Pantanellidae BHREX R D EERL B &R L

wE B 5 B2 Axand gAEF
1) FHBRZE, 2) BEKS, 3) () MEEMEERME 4) EFk

amatsuoka@geo.sc.niigata-u.ac.jp

Morphogenesis and phyletic evolution of Mesozoic radiolarian Pantanelliidae

A. Matsuoka®, T. Yoshino?, K. Kimoto3, N. Kishimoto#*

1) Niigata Univ., 2) Toyo Univ., 3) JAMSTEC, 4) Setsunan Univ.

Keywords: evolution, Pantanelliidae, radiolaria, shell, X-ray micro CT

[FL&HIC

Pantanelliidae FHE, HAR N U 7 AA8 I HBLL, Alfd T E TFA6E L 72 Spumellaria B /%
BT, e NER L ER A EZRE b OO B LB HD (K1), £< D
Pantanelliidae B} UL, FilA &6, £ OHUTE L~V D3 FEOIERE & 72 > T % . Pantanelliidae
B 21X, 3 >R, 727> % Pantanelliinae #iE}, Capnodocinae #iELFS & O Vallupinae #f#}
MEENTWD. X fivA 27 m CT Hilr & &EBIEL#EH L3R BB mric ko,
Pantanellium OBICROEMEN K E < HERE L5 (1] [2] [8]. AHiE T, BHA0732 & Mgt
EFEARIC L 0 I LTS & 2 HG L C, Pantanelliidae B # M O REIRL & RiftHE(LIC
SOWNWTCawm UD. ARFZEIL, HiaKFaT « 27—y gy [TEORZNEY s 24— Bk 5558
FEBR LRI ZE D —E TH 5.

Medullary shell Cortical shell

Polar spine

b

Pentagonal
pore frame

A

Connecting beam

pore frame

1 Pantanellium DEAEE. o0 WEEOBEE, 45 BB ROBH, RO
M GR) 3L E AT L 2 EO AR (F) NBH65.
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X#~<4 - 0CT fHiffLEREREDKREDERA
~ U 7 FURE ORI 5 L AHN 65007 OFHAEIC L VA ST AT 0B %
HLHWe X~ 7 nm CT #iff L &Rk Z i L= /Abﬁﬂﬁ £V, Pantanellium JE1Z->\W\T
DEHMRREL RS 5 2N TEX D LI ko, AERITA SN DBILOBFIEMEN S, £
ERBEFTRBEOELE O b, BIEE AL D LN TE D, 3 DONATGRILEA DFER 2
DD S - A DOFRILOFIEIL, BRI Ny X —R— VOB TH D 32 L0 D7
WIZ EERLTWS., BEROEEMNE FHMEEE LSO CHWrd 5 &, Pantanellium J&1%, F4&E
LA D T & ) i b A R T e B X 6D,

Pantanelliinae EEERNAEER D K{HIY G R EFEL

Pantanelliinae HERHKEEC R OHEAGIL, U 7 Z2kdHi, P = TPt IO o ZhdgriticiE 2

S>TWA[4]. D KHEE(LIE Capnodocinae RO/ IZIZFYS L, kU 7 ZfkdHr D Carnian 1% ]
WZELTWD. Vo TPt OZREEZEL, Zartus, Trillus, Pachyoncus @ 3 J&7JS Pantanellium )&
MHFIET 5 Z & TRESIT s, IROKERIE, ¥ = T/HHIC Vallupinae HFEF373BET 5
Z LTRSS 54 b, Vallupinae #iEN O HIZIL, Protovallupus, Mesovallupus, Vallupus @ 3 J&7)3 i€
MAZNEXR MBS 2L 2RO B s, AHALICASTHDE 4 KL EO TR A &> Cecrops
J& & Cana J&7) Pantanellium JE)>HIRAET 5.

B DX, RRERO/NHFE AT BRI L — VOEIEIZ LD ZERL 5 D0,
Capnodocinae HiF} 2 FFE-O 1T 5 Bk D 2L, Vallupinae HiF} 2 FH# 517 % cortical collar DAL
WZIE, BRANRIERIEZRN—VOERLZLELT D, ZNOOERDOERIZHD AN =X LEH
LHIENHETHD.

Xk

[1] Matsuoka, A., Yoshino, T., Kishimoto, N., Ishida, N., Kurihara, T., Kimoto, K., Matsuura,
S., Exact number of pore frames and their configuration in the Mesozoic radiolarian
Pantanellium: an application of X-ray micro-CT and layered manufacturing technology
to micropaleontology. Marine Micropaleontology, 88—89, 36—40, 2012.

[2] Yoshino, T., Kishimoto, N., Matsuoka, A., Ishida, N., Kurihara, T., Kimoto, K., Pores in
spherical radiolarian skeletons directly determined from three-dimensional
data. Forma, 29, 21-27, 2014.

[3] Yoshino, T., Matsuoka, A., Kishimoto, N., Origami Reconstruction of the Cortical Shell
Structures of Radiolarian genus Pantanellium from Planar Graphs. Revue de
Micropaléontologie, 67, 100423—-100423, 2020.

[4] Pessagno E.A., Jr., Blome C.D., Upper Triassic and Jurassic Pantanelliinae from
California, Oregon and British Columbia. Micropaleontology, 26(3), 225273, 1980.
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2023 ERHDOMERALSF —
AR e BH O OHEKR?
LR KRR T O R SE v X — . HBT X AR 2 O R 8050

amatsuoka@geo.sc.niigata-u.ac.jp

PR AEA A =D T v g UOREEAE, ERE XK HET 9-10

2023 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 2023 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 2017 in Niigata (InterRad 15). Radiolarian
calendars are expected to enhance a degree of social recognition of radiolarians.

Keywords: radiolaria, calendar, 2023, InterRad, social recognition

ETC®HIC

FIRAD B L o 2 — TR D2 0 R S
NHT0, B ER> TWDXEY O FRE
JE R G D DI EWIfFS LS. 2028 R H
DBBHR A L Z—IZONTRITT 5.
BEgBALVS—

TR L A — X, 2017 FEICBRE S T2
15 [FI[E BE i i 9842 = (InterRad 15) % 'H
T 5 HMT2017T FHPRIEES N0 £ 7,
InterRad 15 OF&7 v XD 1>& LT 2018
ERNA A=Y I v g UAREMHICK D IERS
Nl BERL DR L X —BERR S T,
F v MRFEEOH BT, I 22— 7T A« EJE7R
&“T“%Eéﬁﬁﬁfﬁb?ﬁbﬂfb\ém

2023 FEH A L v X —I2iX, ~ U T S EE D
Eﬁfﬁ%ﬁﬁ%ﬁﬁ&%ﬁ%t%@ 5 BB T E S H
WHNTWS (K1), 7“/1[27k$@&“’6‘i“/7’“/

: S —— e
X R

[1] 20 & - KIMAESE (2016). BORFSHE 81 EIY U RY U AR THE, 17
[2] Matsuoka, A., Tomita, Y., Yokoyama, H. and Ito, T. (2022). Proceedings of InterRad XVI in
Ljubljana 2022, Radiolaria, 51, 67-68.
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AERETF D SLAREHT DBA% 1T
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FHETERSE T EEEFAIRRSRE T275-0016 THEEEFEHHEME 2-17-1

Development of three-dimensional teaching materials
to learn wooden joints II
Mayo Asou& 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 learner understand the behavior of each wooden joint.

Keywords: traditional wooden joint, 3D shape data, 3D printed model, animation

1. IXC®IC
PR B F o X2 TE AR DX, M A2 8ET 2720 Tl M s
M ~D I DIRERLAADHTDO BLHERL, AfHASNTBEOEL S b TRV BIRZEND,
L L., fEFRoth 0 oA & #1720 TR T 2 2 LT Ch 5, IEREIC 521013/
BRd 5 & RO, ALIC X5/ ORWEIE B TIERV, £ 2 THA I, AEkFEHR
DTV HENGIRT — 4 OIEKFB L 3D 7Y v ZIC L W BRIERZ B 2 72> TV A[1], Al 35
7202 20 FEFE O /B 2 ERL L 7= D¢, #iET 5,
2. ARIEMETF OHRIBE R
2.1 AEHFOT X NLT =1L
CAD Y 7 b (fusion 360) ZfEH L T, {EHAZRAKEM T O TR E#E STV 5 2 oG
Tz i, ETRIH O 3 RTTEIRT — & 25t LT,
22 3D 7V AT DHERE
WL 3D 7'V & (AFINIA H+1 3 £ O AFINIA H800+) % L7z, 58 L 78 $HE ABS
BIEZMEA L, BEY Y F130.15m T, L 20% TAEITFEMR(L LT,
23 ANEMFOREAULE T = A —2 3 1k
AWFIETIEHT7212 20 D 3 ek T — % 2B L, FEERLEITo72. S HICHTFOE)
EEUHTHHOT = A= a VEER LI, BITIZ, 20 EEOT VX ABRT —4 (KD
FEM) & FRETROBEE (ZKOLM) 27T,

B B

FEENT SRk E EORE FoHTEITEENRE
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T E BRLME B VBN RIE]E

Ak E DA e ZMGE A E BrEEs

e
; z | H

o EHNIBEREHEET HEARKRE S AET RN E

mé’biﬂ‘ﬁ)&% L?I‘F’q’}ﬁé Eﬁﬂ/tﬁi%ﬂé'ﬁf% AIEhEminE &

AN

T o

BT |t & KRS E FEHTHEE X

AR E R4 42 D HFE A

BEICIR

[1] RFHEKR, FIREHELE, RERFOT V2 AL L BRRYE| JEORES VR YT Lk
TP RatE, 5-1 (2020) pp. 1-2

2] BifEzsB), TIXfE ALoMFL A0, F—2a%, 2016 4
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Development of three-dimensional shapes that periodically fill space II
Riho Okada & Yoshinori Teshima*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract. In this study, we developed four new space-filling shapes (sheep, hamster, sparrow, and
squirrel). The first shape (sheep) was designed based on a hexagonal prism. The rest of the shapes
(hamster, sparrow, squirrel) were designed based on the truncated octahedron. Our nontrivial
polyhedron can fill three-dimensional space completely.

Keywords: space-filling polyhedron, tiling, tessellation, M. C. Escher’s regular divisions,
crystallographic art

1. iz

72 & B 72 < HO R < F 3WOL(LB) DR 2. ZEMIFHERIR LV 9, 2 RoTCEmE)ICIHB W
T, A7 U FDREZE M.C.= v ¥y —E, FEOIEASGEIE WS | 1 DDFOXIE Tk % fR
2R KHO RS FTEREREZ LR LI, =y Uy —OVHEKE YT — M. 3KITITHL®
THZENARTH D, ZOLHefBEiE LUX BIED R 21 A Ebo T o1 2 [3],

FEROD R 4], BILO&[SRENRS DL, T OIEERRZEHAHEBRNELT — b L
THREINTWD OO, BURITE BRI T e, RIFFETIE, IEE 2222 mEPIRIC

KD efidh 7 — FEAWET 5, 2ok, fmTEME LTOEEL®H D, ZILHLDIEK
Tk 2 F R U 7= R fih > THWET 5 2 & TR S BE ORI >N TRB T 5 2 &
Nk D,

2. BFl-ICHR L= FEEBIR
AWFGETHIT- 1 4 FRFE ORI FTER A I Lz, 1 DHIX, NAFEEZEICLE FE Ths (K
1), 2081F, MHE2HZIEIC LT INLAZ—] T, SEHKAET 1 OB 72 55
Kk chsd (K2), 3 2HIE, WENEER 2 HE2EIC Lz TR A T, *hSmaEnLE
FIERFR R NARIER TH D (IK3), BITE/N A 2 8l OBAE I X IE S RS & ESATZERED 2
WY PNFEL, ZOMIKBIRITIEANAGEEZ R Lz, 4 2B, SITENEAR 3 EE2RKic Lz
T2 T, EARHTHLN, Wmslia kL, BHCERIEELRTHD (K4), TITEN
AR 3 8 OELRE (ZIXIE T TR & IE N A TGEE, W OERE A3 22 38 Y DOFF 6 18 0D BFE(EL,
Z ONARTERIT T O#ERE 2 8B O—F AR L7,
AL CTRAZE LIS RIR, W EZ A L, EHZ2ERICElORT, £, [F)]
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[1] N Ao UBEEM, TRy >y —E HDRRRREZE O (2006)

[2] FHRFIE [y % —DkaD O S E ~ ] WAL (1983) p.82~83: BIEFIMEIZ X 5 [l
[3] Watanabe, Y., Ikegami, Y., Yamazawa, K. & Murakami, Y., “World of Scientific Puzzle Art Using
Layer Manufacturing”, Forma, Vol. 21 (No. 1), (2006) 37-48.

[4] Teshima, Y., Watanabe, Y., Ikegami, Y., Yamazawa, K., Nishio, S. & Matsumoto, T., “Development of
teaching materials to learn crystallographic symmetry”, Acta Cryst. A70 (2014) C1280

[5] BIIRE, FIEEIE, [ZEEZED R IVLAAROBIE ], 5 80 BIEOMFEL VAV Y A
T 2015 4F 11 A, EOREREER 30-2 (2015) 166-167
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Development of three-dimensional shapes that periodically fill space 111
Yuuka Kashimura & Yoshinori Teshima*
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract. In this study, we developed four six space-filling shapes. The two types of roses were
designed based on the cubic shape. Hydrangea was designed based on the parallelepiped shape. The
tomato, duck and cat were designed based on the rhombic dodecahedron shape. Our nontrivial
polyhedron can fill three-dimensional space completely.

Keywords: space-filling polyhedron, tiling, tessellation, M. C. Escher’s regular divisions,
crystallographic art

1. iz

ZEMFE X, 1S L <X 2 FEL EORIRZ A e m & massEd 5 L 912~ B
M7 ERAHORSELBIROZ ETH D, /-, 1 FEU LoZmkZm & ma#EwT 5L 9
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2. EF 12 mEOM SO RE
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12 K1 ~3\ bR 556026 MEAZHE L, ool LT X 2177,
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AT THITACERFE LR &2 LU T ISR,
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TR L EBRHRADIT—2 O ESEIL, I 7=V 72X s THER LTceD, —2DR UE
KR EIZZe> TV D,
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b~ b ZEEREERLIONORIBEAEEZERICZL, M~ MEET VLT D772 ZEH I ER
A2 BAFE L7=(IX 6),
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T 72 22 FEE TR 2 B 56 L 72(1X 7),
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(1] BFE, TR LW BiaraR#E £2019) p 61:7 2 # /b S 7 22 ]

2] FHEE T=y v —Ofah Ol E~ ] #EtE (1983) p.82~83 : JIEFIEIZL D THH)

[3] Watanabe, Y., lkegami, Y., Yamazawa, K. & Murakami, Y., “World of Scientific Puzzle Art Using Layer
Manufacturing”, Forma, Vol. 21 (No. 1), (2006) 37-48.

[4] Teshima, Y., Watanabe, Y., Ikegami, Y., Yamazawa, K., Nishio, S. & Matsumoto, T., “Development of teaching
materials to learn crystallographic symmetry”, Acta Cryst. A70 (2014) C1280
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FhE425E55 30-2 (2015) 166-167
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Development of three-dimensional teaching materials
for learning mechanism
Gaku Imi & Yoshinori Teshima*

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

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

Abstract. The 19th-century German mechanical engineer Franz Reuleaux directed the design and
construction of a model family of mechanisms (over 300). Currently, Cornell University in the
United States owns the largest number of models, and photographs, etc., are published on its website.
In this study, we selected 13 types of Reuleaux mechanical models and designed digital shape data
corresponding to them. Furthermore, by materializing them, we have developed three-dimensional
teaching materials that can be touched and learned.

Keywords: mechanism, teaching material, digital shape data, additive manufacturing,

three-dimensional model
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[1] “The Kinematics of Machinery; Outlines of a Theory of Machines”, F. Reuleaux (Author), A.
Kennedy (Translation), MacMillan and Co.(1876), 642 pages
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Carbon allotrope molecular model proposal made with SP2 (flat
triangle) and SP3 (regular tetrahedron)

OAkio Yasoshima
SSDS  Symmetric Tonoshima 2-19 Mikuni Sakai-City Fukui Pre. JapanSP@

Abstract: Express “chemical bond” with i—-gami. The construction technique of this
is the addition of the chirality connection rule to the = Sonobe unit origami’’. This
module can be used to build basic units for SP2 and SP3. This subunit can be used
to fabricate carbon allotropes “graphene,” “carbon nanotubes,” “fullerene C60” (SP2)
and diamond crystals (SP3). In addition, SP3 was able to produce fullerene C80.

Keywords: chirality connection rule * SP2 « SP3 « carbon allotropes * fullerene C80
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Evaluation for the influence of daily changes of organs on treatment
effects during CT—-image guided proton radiotherapy and research
development for adaptive treatment

Yoshikazu Maeda

Research Institute, Fukui Prefectural Hospital Proton Therapy Center,
2-8-1 Yotsui, Fukui city, Fukui 910-8526

Abstract: Proton radiotherapy uses the physical selectivity to irradiate concentrated
doses to the tumor with sparing healthy organs. To utilize the selectivity efficiently, it
is important to develop an image-guided function that precisely places the tumor
position and detects changes of surrounding organs during daily treatment. The proton
therapy center at our hospital was the first in the world to install a computed
tomography (CT) scan in the treatment room and perform CT image guidance as
clinical practice. In this work, by utilizing accumulated daily CT-images, we study
actual dose monitoring, surgeon support technology by automatic generation of tumor
and peripheral organ in images, and adaptive therapy technology based on actual dose
data to perform safe and effective treatment.

Keywords: proton therapy, anatomical motion, image guidance, deep learning
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[1]Positioning accuracy and daily dose assessment for prostate cancer treatment using
In-room CT 1image guidance 1in proton therapy facility. Med. Phys. 45(5)
1832-1843(2018).

[2]Effects of organ motion on proton prostate treatments, as determined from analysis
of daily CT imaging for patient positioning. Med. Phys., 45(5) 1844-1856(2018).
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sparing rectal doses based on the daily CT images during proton treatment for prostate
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Verification of the effectiveness of herbal saunas
using steam humidifiers
Daisuke Nakajima!, Keisuke Tsukamoto!, Takayuki Hirata!, Hiroki Takada'
"Department of Intelligent Systems, Graduate School of Engineering, University of Fukui,
3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: Recently, saunas have emerged quite popular, particularly among the young generation. Hence,
the past few years have been called a sauna boom, and mist saunas developed for home use have become
quite common. In previous studies, the efficacy and effectiveness of mist saunas have been discussed. In
this study, the effectiveness of herbal saunas equipped with steam humidifiers on the human body was
evaluated by measuring bio-signals such as electrocardiograms, electroencephalograms, and stabilograms
before and after exposure to the sauna.

Keywords: mist saunas, bio-signals, electrocardiograms, electroencephalograms, stabilograms
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A feasibility study to evaluate the writing instruments

with use of bio-signal

Keisuke Tsukamoto?, Shinichi Murakata?, Yasushi Komatsu?, 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
2PILOT Co. Ltd., Hiratsuka, Kanagawa 254-8585, Japan

Abstract: We have preferences in cognitive processes through perception, which influence
our biological responses. There is no exception for writing utensils, and it has been pointed
out that people have preferences in cognitive processes through the sense of touch. In this
study, we conducted an experiment using Electroencephalography (EGG) and subjective
evaluation to investigate the effects of preference for mechanical pencils on the responses.
This study investigated the possibilities regarding the design of instruments using bio-signal
and their evaluation.

Keywords: EEG (Electroencephalography), preference, biological responses
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Recognition of multiple piano music genres by machine learning
Kael, Kameokal, A [H %k 2
1:Fukuoka Internation High school
3 Chome—18-50 Momochi, Sawara Ward, Fukuoka, 814-0006
2RI HEEEKX
8 Chome—-3-1 Kokuryocho, Chofu, Tokyo 182-8570

Abstract: We have investigated the capability of Mathematica machine learning process to
classify piano sheet music and audio based on the genres of modern, baroque, jazz and
classical music. A total of 80 sheet music image files were classified without clear distinctions
between classic and jazz. 80 clips of audio files of jazz and classical piano music were
classified with 93% accuracy. Classification of 40 clips of classical music and additional 40
clips of baroque audio files were classified with 100% accuracy. Lastly, the machine learning
process was found to be incapable of correctly classifying music audio files when the input
was mixed with all four genres of music.

Keywords: Machine learning, classify music genre

Recently, advances in Al technology have enabled Al to identify multiple types of simple
sounds. In this work, we have investigated the capability of Mathematica machine learning
program to classify the genre of music based on audio data as well as sheet music image data.
Music is one of the cornerstones of humanity. The classification of music into genres is
generally based on music techniques, culture context, and the emotional responses solicited by
the spirit of the themes. Therefore, there is often significant subjectivity in music genre
categorization. By challenging machine learning to classify music genres, we hope to yield
insight in machine learning with the level of ambiguity and subjectivity inherent in human
emotions and decision making.

The first step of the project was acquiring the data sets which would be inputted into the
program. 40 image files were acquired, with each from a section of one piece of classical
piano sheet music. Another 40 image files from jazz piano sheet music were also acquired.
Audio clips of piano playing the corresponding sections (10 seconds in length) of the sheet
music were collected, totaling 80 files with 40 from the classical pieces and 40 from the jazz
pieces. The image and audio files are classified with their genres, and this data is entered into
Mathematica’s machine learning program to learn and to perform subsequent classification on
its own. Two tests were conducted. First, the program was asked to distinguish between the
images of classical and jazz music sheet files. Then, the program was asked to distinguish
between the audio clips of the classical and jazz music being played on piano. To further
investigate Mathematica machine learning program’s ability to identify more similarly
sounding music pieces from different genres, the audio files of 80 more clips of baroque and
modern pop piano music, 40 from each genre, were acquired. The machine learning program
was then asked to label among baroque, classical, and jazz music. Lastly, the clips of modern

39



93 2022 11 19 ~21

piano music clips were added in the mix, and the test was conducted with modern, baroque,
classical, and jazz audio files.

The tests revealed that the machine learning program was unable to differentiate genres
between classical and jazz sheet music image files at all. In other words, Al is unable to
discern the differences of patterns in written music. When audio files are used, the program
was able to correctly classify over 90% of the classical and jazz music clips(Figure 1a). The
next trial comparing baroque, classical, and jazz audio clips showed that the program was able
to differentiate between baroque and classical music but failed to distinguish between baroque
and jazz music(Figure 1b). When modern music audio files were added to the mix, the
program failed to correctly identify modern music from the rest of the music genres.

As the classification of music genres are largely based on music composition structure
conventions, applications of improvisation, and diverse treatment of music materials in
melody development, rhythmic feel, and dynamics, it is possible that the machine learning
program can only base its classification criteria on some more obvious differences but fail to
discern more subtle differences. For example, the distinctive “swing” beat in jazz is easier to
distinguish from the classical music. The relatively consistent conventions that govern
decoration of a melodic line in baroque music gives it characteristic effect over classical
music. On the other hand, the machine learning program failed to identify modern music
because of its diversity and flexibility.
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Our project proves that machine learning programs such as the one developed by
Mathematica has a future in the field of audio identification. However, they are still yet to be
made effective in considering multiple criteria that encompass distinctive and subtle
differences. Further improvements of this project may include adding more data points to the
program, using longer audio clips, using full sheet music, using deep learning process, and
using other musical instruments to enhance the recognition ability of the machine learning
program.
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Elucidation of Structural Colors of Forpus coelestis, Pyrrhura molinae and
Lonchura oryzivora by SEM Images of Cross Sections of Feather Barbs

Tsuyoshi Ueta!, Midori Ueta?, Rie Hiratsuka® and Gen Morimoto*
1The Jikei University School of Medicine, Division of Physics , Chofu, Tokyo 182-8570
2Tokushima University Faculty of Medicine , Tokushima 770-8503
3The Jikei University School of Medicine, Division of Biology, Chofu, Tokyo 182-8570
4Yamashina Institute for Ornithology, Abiko, Chiba, 270-1145

Abstract: We made herbariums containing feathers of Forpus coelestis, Pyrrhura molinae and
Lonchura oryzivora (white Java sparrow). The keratin making up the feathers has almost the same
refractive index as herbal oil, and the feathers without pigments or structural colors look
transparent. From observation of these, it was found that a feather of white Java sparrow does not
have any pigments and structural colors, while feathers of Forpus coelestis and Pyrrhura molinae
show blue and green structural colors, respectively. In this study, we investigate structures of the
cross-sections of feather barbs of these birds using optical microscope and SEM images, and
elucidate the cause of the structural colors.

Keywords: Structural color, Bird feathers, Herbarium, Transparency, SEM image
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Advantages of Plane Filling by Anisotropic Reaction—-diffusion
Algorithm
Hiroto Shoji®, Ryo Iwamoto®, Kohtaro Yamada®
#Kwansei Gakuin University, Gakuen, Sanda Hyogo, 669-1337, Japan
"National Institute of Technology, Anan College, Tokushima, 774-0017, Japan

Abstract:

system with anisotropic diffusion to obtain scaled patterns, checker board patterns

We have developed the algorithms utilizing Reaction—diffusion (RD)

and hexagon pattern that are the basic patterns which constitute a plane—filling
patterns. We explored pattern formations not only from spontaneously equilibrium
value with small deviations but also for noisy or defective patterns or partial

patterns that formed patterns.

Keywords: Turing Pattern, Anisotropic Diffusion,
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Abstract: At this symposium, we report a wide variety of activities Rikuway has accomplished since
established in 2017 and explore a guideline for our future activities through discussions.
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Brain Image Resolution During Character Learning

Kenichiro KUTSUNA!, Yoko HONDAZ?, Hiroki TAKADAS3
1Faculty of Humanities and Social Sciences, Songkhla 90000, Thailand
2Faculty of Education, Kamakura Women’s University, Kanagawa 247-0056, Japan
3 Graduate School of Engineering, Fukui University, Fukui 910-8507, Japan

Abstract: In Thailand, a country with a non-Kanji culture, we experimented and discussed
the environment for learning characters. In Thailand, there are many mistakes in Kanji
characters, but this is due to the adverse effects of incorrect use of ICT equipment. We
confirmed that character learning efficiency can be improved by increasing character
resolution and character recognition.

Keywords: character of Japan, character education, cognitive science
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Prototype of a simple structure

with a rotary opening and closing mechanism
HORITA Kaede and ONO Satoko
KINDAI University, 11 — 6 Kayanomori, Iizuka City, Fukuoka, 820 - 8555

Abstract : Regular ventilation of indoor spaces is necessary to prevent the infection
and spread of COVIDO-19. The objective of this study is to create a simple
building that can be ventilated in a fun way. Therefore, we produced a simple
building with a rotary opening/closing mechanism and describe the results

Keywords : computer morphogenesis, a simple structure, a rotary opening and closing

mechanism, prototype
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satoko@fuk. kindai. ac. jp

Study on Computer Morphogenesis of Truss Structures

by Applying Cell Growth and Cell Division

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

Abstract : This paper aims at morphogenesis of truss structures by simultaneously
applying not only the cell properties involved in plant cell proliferation
but also cell extinction (cell death). As a result, the shape of the truss
structure could be created by eliminating the members with minute stress

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

strain energy

1. B

AL TIE, MlaDORAESCKEREDMEOMEE ZIHT5Z8I280, @EMSEMEEA AT
HZEERELTOS. BT D) T, ISR MR OMEE 0SS, ML OB FE I h 5 o
PEBEZIGHT 52828, FIAREICLABREOREAILICOWTHE L. TOME, KiFET
B2 TCWHEREAIE FIER, MAMEICLIERE O EA LN THLIZEERB TEL. — 7,
N7 AERM OB R T, BIREZAIA CTERWIENHBA L. £, MO I )50 fd D
PEE LIS L COenia, HIBEEEL TV O T A= L X — O B MR VRLIZH o7,
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2 . MERIAZIZAWSETIL
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3. MEBAIATHL-HODOT7ILI) XL
3.1 MBEOBHEICAILHLBHTILIYXLA
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(a)step 0 (b )step 100 (¢ )step 4000 ( d )step 12000 ( e )step 20000
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Geometric phase for a rotating disk

Takuya Matsumoto, Hiroki Takada, Osami Yasukura
University of Fukui, [Bunkyo Campus]
3-9-1 Bunkyo, Fukui-shi, Fukui 910-8507, Japan

Abstract: The notion of the geometric phase is ubiquitous in physics. It could be
understood as the physical realization of the holonomy in differential geometry. This talk
addresses a very primitive toy model, a rotating disk around another fixed disc. We show
that the rotation angle of the rotating disc manifestly exhibits the geometric phase.
Keywords: geometric phase, geodesic curvature, holonomy, Foucault's pendulum, angular
momentum

[MERE) ROLSREEEEX LS,
EEOELS CEENZNEN a,b THB &K
5122 DOMER A,B 11353 . IR A % KE
ECEEL. AR B [FKEHEEBERER
FTLSCEMEES, BERE—EICHES
feEFE. AR BAEIRADEDDEBB S A B
ER<EEL, TOMBICR>TERET
3, COCE. ARB FAEEGELTNS
RESHM?

(BRZE] EEX &L UTIE. BR B DOEEA .
A=2m (%+cos,8)

T5X5N%. A% 118 2na/b (X. AR B HAAR A DHBEZBS I (CEN > EIC
KDEEATH D, GlE 2H 2ncosp (. AWRBEEMNARADEFDLDZE 1AL E
CKDEFS5THD. ABETIE. FIELEREZ. TNEN (B8] & Q%] F/z(& T
AR ] & [RAZNAE] EIFATRRT D, FlRBEEE LT, 2 DOARDFE a,b
MELUWEZOEAE A=2r(1+cosf) ERD. TBIC. f=0DEE(FA=4n EIRDH
WMBIE2MEEITDZEICIRD, F=nDEE(FEA=0ERXDAMR B (XEER LRV, .
2 DDOAMRMNUDTZD EERD. AR B AEIE TERVEE(CHE T D, f=n/20D&EE
(2 DOAWIBEWNWCEETHD., A=2r/ROTHRBIEITE 1LET D,
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(BED—fig{t] CORMBO—MtELT. AWM B DRIABHA—ETEFRAL. HIRA &
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BDIBZEEERALD.
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Wo BBRRYDAERICEENTZHEIBOEBEZA_EITNE, A, +4A_=4n DX, FTEFEEDOKE

2ma A_—A,

A=
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B, (EHER[L]D

(HEBEITIHBHUBEZRGEGDH] COROERT DARDIEE (L. IBFRWIBD IR THE AL RS
HICERITD BAENME] ZDFELHBATIBEE 2 DEE (Toy model)(Cid> TLY
. BIZIE. UTOMEBHUXIRICHITDEAFENMABE. DlEid 2ARER B UHRFEN
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54



93 2022 11 19 ~21

BEBRBEHE & g RIABERGOBREIZ DWW T
KMARBELY, W Y, B E Y
1) g B EE R R R AERE A, T 501-3892 g LR BE T T - R 795-1
2) IR RFRE TEFZER, T910-8507 4@ H W8 i St 3-9-1

asugiura@u-gifu-ms. ac. jp

Relationship between complex sensory stimuli and theory of
causes of VIMS

Akihiro Sugiura, Kunihiko Tanaka', and Hiroki Takada?
1) Department of Healthcare Science, Gifu University of Medical Science,

795-1, Ichihiraga—-Nagamine, Seki, Gifu 501-3892, Japan
2) Graduate School of Engineering, University of Fukui, 3-9-1 Bunkyo, Fukui,

Fukui 910-8507, Japan
v

Abstract: In this study, we conducted a verification of the effects of visually evoked
postural responses control on body motion, eye movements, and subjective evaluation
of visually evoked postural responses. As a result, only the eye movement theory
showed the same tendency as in this verification experiment.
Keywords: Visually evoked postural response (VEPR), Visually induced motion

sickness (VIMS), Galvanic vestibular stimulation (GVS), Optokinetic nystagmus (OKN)

1. XL

MR F T IX B EE 7R 3 SO R KB (&R — B8, RN L EMR, IREKGEB)HGR
D|EINTWVD. ZOFTEREA B RmIIAFENRREER THL EEZLNTEY,
BEOBREBIIATISNAERICFENRD D5E, BEOERER L L THEATE VR
BICksD &%, RIERPEHBET 2D THD. —F, TNENDOFERTLHRDOBEHRIZONT
X, BEWICHHEIND Lo b o, REMRERICEELZL0FOKIGE LT,
T M R B G (VEPRs) O 35 M A OB (Vection) EFFIEN D D ONRH 5. 4l
M RB X R0 2 E0MBERRT 2 L& X, BEBORBICER L2 B8 A OB
RRRETH2LOTHD. Bl O ITBAAE OB D A 72 VEPRs X° Vection 23583 5
HEIZOWTHRAEERZE L T, LN FIFICHT DEERETH Dl HENEZ R
L, SHICEDKIGOHIHEZ 8 U CTBREF G HE T 5 REtEZ2 =~ L7z,

AL Cl, VEPRs O HIHH 23 B AR B 4 12 RIE T 2B o MEr L L CINm A (B2 B
b ECEME) & AN ITE TV =y 7 FiEERSHIE (GVS)) I X 2 §ilil % 22 AT
W, B REDFE, IREKEENI X OWHEE O EBLGET A~ LIE TR IC O W TEBORIEEZ T -
7.

2. Fi

I BB P R MEE B2 ORRE 57 LT, B4R b ONC PR 1 R 2 e

W 134 (20-25 5%, BME 6 &, LtE T A)EAMBIICER L. BINEICiEe L SRS
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I TR & PR E N ZENRIE 2N 2 7=, B85 OIRAT 100 cm OALEICHEE LT 42
AU TFOWRME=FT, HREAKE L TEHOERENT X LIALE L, T X TOEREKN
A BRI 0.25 Hz CTEZKERICEE LT 284G 2 B0 I TRE S .

RENHENCIE, RENCEDL S A OERKEH & VS ORFEZ TN E AT 2. KENCE D
LZHOE#EH T, MBOBZZARALHECORBZE#RNICHBELTLL 2. K
2 GVS 1, BREMICHATEREICERIEZNZ 2 Z & T, PRI TR NS ZN
ZH5HETHY, BROKE SRV, 7/ — FANCHEBRCINEE K255 Z LN T
L. ABEOFERTIE, SRS OIALA T E LT & [E C 0.25 Hz O IERHEEED A
MEREZR W, BRMEOBREIL, FAZOmA PR AIZETFTVWE, KEiZ2HARE L&
WHEERA L., Z07®, 2MBETLICRR2ERHZEE 75 (0.15 mA - 1.4 mA).

EBT o b a iz on i, HERRIM, RENCRD 5 B O HF L OV EE E SR
L, ZME LR DIAF T EEORIEL T Z i 120 B EHE L 72 ((a) B
HHEE D Zx, (b) GVS WALAH (VEPRs & GVS DALFAZN ), (¢)GVS EALFE (VEPRs & GVS O ALAH A3
[ L), (d)E&SALFE (VEPRs & AREhE R OALAR233) , (o) BEFNANLFH (VEPRs & R EhE 7k D
MABSE L)) . BAEFEERT, REGESR L OHIREHE 2 B IC ek Lz, IRERESC >
WU, RIESSTE A B U7 IRERGEB) FHRE & (7 s T3EARED) 2 AW CKEF Mo
IRERDE & % 500 Hz TRoek LHRER O M 3~ U 7. FERBEFRIC OV i, OB
TE A E (P72 T 348 2 BV R E DL E (CoP) & 20 Hz TRidk L 7.

3. REBIUER

[ 112 CoP HFRHT — & O AT OFfE R ZmT. K 2 ITITREGEB AEE O b
ANTTANSREBESNTEREORREZRT. BEEMEI ORIEIL, Mg oI CGVS WAL
FH < BERRIENIAH < GVS NEAZHH < EFRWMNIAH OIEFICKE S ol —F, REOHR
X, GVS WifZAH < GVS ENZAH < EFRNANIAR < B AFHOIEFRICKE < ko tt.

WAZ 3% 112 5 FHEH O MRGIE % B AG B R 23 BLAL SO0 3 W BN NE AL A1 1 U 72 EAL #8 Fn oo i SR
BT, BENMELS RDIEEHVWRTWI AT THL I EEZEWRT D, GVS WLM> GVS
NEAZFE> BEFRNENLAR> B> BB O &, DIEICERDENLT N E W I FERICR -
2. ZOIEMFERNS, ACEBEHEE T L LAMEEOIE D BRENLT <, ADIEEEK
HDLITPHNRLTUVMHA AR I TW D, BEFWRKERO 9 b4 R OMRGEFER & [F T
B2 RS-0, WEESHHEGOALTH - 7=,
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BEDFH GVSHIE GVSIRfI BisIRLIE Bk BREDH GVSHAHI GVSIA{IE BHIRLIR Bii¥ 8
sk p< 0,01, %: p < 0.05 * p < 0.05
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R 1 BAREROE IR S BL 03 O AT RS 0 oD A
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	a03 小川進
	Age estimate of Tagawa mounded tombs and location estimate of Yamatai country
	Abstract: In 2018, the ancient tomb was discovered in Tagawa, Fukuoka. The length is 443 m, the diameter is 152 m, and the height is 33 m: the second biggest mound in Japan. Chinese history book, Sanguozhi reads Yamatai country occupied 27 countries i...
	Keywords: Ancient mound, Dating, Morphology, Sanguozhi, Spatial analysis, Spatial distribution, Watershed
	1. Introduction
	In the 3rd century in Japan, 30 countries were recognized by China. Yamatai country was a representative of them. However, the location of this country and Himiko’s tomb was still uncertain. The fundamental reasons were Sanguozhi description (Chen, 28...
	2. Methods
	2.1 Dating the ancient tombs
	Ueda (1969) showed some important results for the keyhole tombs: The keyhole tomb dimensions, the diameter a, the bottom side b, and the length c, have positive correlation between b/c and b/a and depend on the construction year; three characteristic ...
	By the list of the ancient keyhole and round tombs, two regression expressions were obtained for the dating of discovered tombs. The types of the tombs were three: keyhole, round, and ellipse shapes and the dates each was estimated to be built. The ke...
	2.2 Location optimization of Yamatai
	The estimated locations of Yamatai are two areas, Kyushuu and Kinki (Appendix C), based on the directions and distances in Sanguozhi  (Chen, 280). Nobody discussed the family numbers related with population each country. Each country has a family numb...
	Family number=a∙,River watershed area-𝑏.                         (1)
	where a is the ratio of paddy field, 1 to 5% and b is unite area, 10 a.
	Three parameters, the directions, distances and family numbers should be treated evenly for the optimization of the location of Yamatai country. RMS, normalized Root-Mean-Square error, was introduced as the indicator of optimization for Yamatai countr...
	RMS=,,,,𝐷𝐼𝑆𝑎-𝐷𝐼𝑆𝑠.−1.-2.+,,,𝐷𝐼𝑅𝑎-𝐷𝐼𝑅𝑠.−1.-2.+,,,𝐹𝐴𝑀𝑎-𝐹𝐴𝑀𝑠.−1.-2..                      (2)
	where DISa: the actual distance, DISs: the distance in Sanguozhi, DIRa: the actual direction, DIRs: the direction in Sanguozhi, FAMa: the actual family number, and FAMs: the family number in Sanguozhi. The origin of the distances and directions was Se...
	3. Results
	3.1 Dating the ancient tombs
	Ueda(1969) categorized the keyhole tombs into 3types: A type for Hashihaka, B type for Nintoku, and C type for Richu. Akamura tomb is O type different from three types. Nintoku and Richu were the 16th and 17th emperors. Akamura tomb might be the emper...
	The regression line of keyhole shape tombs was next equation (N=38).
	Year=296.12∙b/c (,𝑟-2.=0.3049)                          (3)
	where b is a square size and c is a total length.
	The regression line of round barrows was next equation (N=85).
	Year=59.57∙H/D+454.13(,𝑟-2.=0.2463)                      (4)
	where H is the height of the tomb and D is the diameter of the tomb.
	Thus, 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 3rd to the 4th century, which corresponded to the Himiko era, l...
	3.2 Location optimization of Yamatai
	From the watershed areas, family numbers were calculated each. Finally, Yamatai country was estimated as the Chikugo river.
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