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Naming scheme of polyhedra to represent arrangements of atoms
in materials

Kengo Nishio
National Institute of Advanced Industrial Science & Technology. Umezono
1-1-1, Tsukuba, 305-8568, Japan

Abstract: Polyhedra are ubiquitous. For example, when we look at materials at the
atomistic level, each atom is surrounded by neighboring atoms and the neighboring
atoms form the vertices of a polyhedron. In amorphous materials, in particular, atoms
form a variety of polyhedra. Some polyhedra may be highly symmetric ones such as
icosahedra [1,2]. But most of them are non—-symmetric ones, and are nameless. Since
names are a fundamental tool to identify and distinguish objects, the lack of names
of polyhedra is a serious problem in understanding how atoms are arranged in materials.
In this talk, as a solution of this problem, I explain a method to give names to
polyhedra in such a way that their names instruct how to construct them from their
building—block polygons [3]. The method can be generalized to higher—-dimensional
polytopes, and provides the basis for studying structures in any dimension.

Keywords: polyhedron, polytope, representation,

(FiFR)  ZHEEITWTZD L ZAICFELTHWET, BB 2 FL LT 5 &,
ENENORFIIEERFICL o THRYVEENTOETN, ZOBER XL mEROTE R
R L TWET, FrliZ, TEALT 7 AMBIOR 1, Z2REELRER2ZEHEZE> TOWET
[1, 2], ZOHICEZ+HEO LS ICHHEO BN ZHAELEENTHWETR, ZOMmo
FEAEDZHBITHPENMELS . Z LT, ARIORWEZHEETT, x5 a7 L XAF
% ECARNLE CHREARNLER T, ZHERICARDET VX, MEEZERT 270
WO %9 ELEMT L ENTEERAL, 22T, ZARNLZEHEEZE LT L7200
AR LD X O AR ESZRIRICE 25 HiEEE 270 T, R#EE TIEZOHEEHH
LETBl, 2OHEFARTU EOZIEICHILET 22N TE L0, HiEE2H~5
TeODERNRFEL R 2 £7,

1) Journal of the Physical Society of Japan, 73, 627 (2004), “Confinement—-Induced
Stable Amorphous Solid of Lennard-Jones Argon”, K. Nishio et. al.

2) Physical Review Letters, 111, 155502 (2013), ” Universal Medium—Range Order
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Classification of 3D Acquisition by Structured Light Methods and
One-shot 3D Scanning of Moving Objects
Ryusuke Sagawa*, National Institute of Advanced Industrial Science and Technology
Hiroshi Kawasaki, Kagoshima University
Ryo Furukawa, Hiroshima City University
*Central 1, Umezono 1-1-1, Tsukuba Ibaraki 305-8568
*ryusuke. sagawa@aist. go. jp

Keywords: structured light, correspondence problem, one-shot 3D scanning
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What determines stability of symmetric periodic orbits?

Yoshihiro Yamaguchi

Abstract. Stability of symmetric periodic orbits is determined by the configuration at which
the two symmetry axes intersect. Using this fact, we obtain the necessary and sufficient con-
dition for the dominant axis theorem to hold in the area preserving maps.

Keywords: Lozi map, Symmetry axis, Symmetric periodic orbit and Dominant axis theorem.
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The birth of Newtonian mechanics and the analysis of the inverse Kepler
problem by Jacob Hermann
Justin Aska WELFARE , Sachi YAMAGUCHI, and Takeshi SUGIMOTO
Graduate School, Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Isaac Newton (1642-1727) solved the direct Kepler problem: given the first and second Kepler’s

laws, find the physics of the universe. His method of solution is geometry with limiting operations. In 1687
Newton publish his treatises as ‘Principia.” There occurred a conflict nominally between Gottfried Leibniz
(1646-1717) and Newton: who invented ‘calculus’ first. Leibniz’s ranks accused Newton of not solving the
inverse Kepler problem: given the inverse-square laws, find the orbit. Jacob Hermann (1672-1733) is the
first to solve this problem in 1710, although he made mistakes twice and hence reached spuriously the right
conclusion. His treatise includes the Laplace-Runge-Lenz vector. Hermann, augmented by the Leibnitzian
calculus, could solve the said problem.

Keywords: Newtonian mechanics, Leibnitzian calculus, Laplace-Runge-Lenz vector
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Reaction-diffusion Algorithm for Segmentation of Sinusoid and its Application
B, I HE#ERRR 2
Hiroto Shoji', Kohtaro Yamada?®
'R SZE R R B B LR RERL T, PR L S P R - A E B
Kyoto Prefectural University of Medicine,
2 National Institute of Technology, Anan College
*shoji@koto. kpu—m. ac. jp
Abstract: each hepatocyte contacts with

In hepatic lobule, which is the basic unit of liver,

hepatic blood vessel, sinusoid, which form three-dimensional (3D) periodic network patterns.
Confocal laser microscope (CLM) images are used for observing 3D images of sinusoidal endothelial
cells, but CLM image alone cannot detect 3D networks of sinusoid. We propose a new approach for
image segmentation based on the Turing reaction—diffusion model. We here applied this method to
test groups of steatohepatitis related to metabolic syndrome and their controls. Significant

difference was found in the spatial scaling parameter. Therefore, this approach may have the power

not only for image segmentation but also detecting the periodicities of patterns.

Keywords: Reaction—diffusion, Turing,
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Art Creation by Applying Mathematical Analyses
Ryuji Takaki, Hisatoshi Yamaoka

Abstract: Two artworks are exhibited, which are created by applying computer graphics mathematics,
especially analyses of complex functions, and by combining them with calligraphies. The motifs of the
artworks are taken from Haikus by Buson Yosano, a famous poet in Edo era. One work “Nanohanaya”
is a combination of a graphical presentation of solving complex polynomial equation, developed by a
mathematician Prof. Bahman Kalantari, and a calligraphy by Takaki. The other work “Fijihitotsu” is a
combination of a graphical presentation of mapping of complex numbers, developed by the second
author Yamaoka, and a calligraphy by Takaki.

Keywords: Computer graphics, Complex function, Calligraphy, Haiku, Yosano Buson
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Change in social recognition of the Itoigawa Global Geopark on the
basis of questionnaire to university students from 2009 to 2015

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

Abstract: The Itoigawa Global Geopark was established in 2009. Questionnaire survey on the
geopark has been carried out at a classroom in Niigata University since 2009. Results of the
guestionnaire revealed that about 80% students belonging to eight faculties do not recognize the
existence of the Itoigawa Global Geopark in spite of continuous efforts of the people concerned.
This tendency does not change in the last seven years.

Keywords: Itoigawa Global Geopark, questionnaire, social recognition, students
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Playing cards of Radiolaria

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

Abstract: A set of playing cards using images of radiolarian skeletons was prepared for enhancing
a degree of social recognition of radiolarians. This will be utilized to advertise the 15" meeting of
the International Association of radiolarists (InterRad 15) held in October 2017 in Niigata, Japan.
Keywords: radiolaria, playing card, InterRad 15, social recognition
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RADIOACTIVE POLLUTION PATTERNS FOR FUKUSHIMA NUCLEAR
POWER PLANT BY APARTICLE MODEL
Susumu Ogawa and Keisuke Saito
Nagasaki University, Japan

E-mail: ogawasusumu@nagasaki-u.ac.jp
Abstract: A particle model expressed more actually than atmospheric diffusion models in
Fukushima.
Keywords: atmospheric diffusion, DEM, GPV, RADAR Amedas, SPEEDI

INTRODUCTION On March 11, 2011, the Great East Japan Earthquake brought the
earthquake and tsunami in East Japan, and Fukushima Daiichi Nuclear Power Plant became out of
control, finally worldwide radioisotope pollution occurred. Atmospheric diffusion of radioisotopes
was simulated by SPEEDI and various methods so far as validations and reproduction. Tokyo
Electric Power Company presented analytical results for radioisotope emission estimation, and most
of estimates for the accident and examinations for simulations are still calculated continuously. In
this study, pollution simulations were carried out discretely using a simple particle model.

METHODS Most radioisotopes were emitted from Fukushima Daiichi Nuclear Power Plant by
hydrogen explosions, vent operations, and leaks with pressure increase in the containment vessels,
and they are assumed to move with concrete debris in hydrogen explosions or aerosols in the air
using a particle model. In this study, pollutants were assumed as a particle with a diameter of 0.01 to
0.1 mm in simulation. Horizontal velocities are the same as wind speeds, while vertical velocities are

Stokes equation as next.

_ DZ(Pp‘Pa)
Vs = e 1)

where vs : falling velocity (m), r, : particle density (2650kg/m3), r, : air density (1.225kg/m3),
m : viscosity coefficient (1.8x10-5Pas).

The judgement for deposit used elevation values. From this, over Abukuma Hills the advective flow
state of radioisotopes was examined topographically. Each calculation was ended when each particle
fell down and flied out of the calculating area. Used data for the analysis were shown as Table 1.

Table 1. Used data for calculation

Data Data name Spatial resolution
Wind data Hourly atmospheric analysis data, GPV 0.05°%0.0625°
Precipitation Radar ~AMEDAS 1kmx1km
DEM Digital national land information, altitude and slopes, 3D grid 1kmx1km

RESULTS The objective calculation was started from the time when hydrogen explosions

-12 -



occurred on March 12 and 15. By a particle model, pollution state on March 12 was estimated as Fig.
1. Particles emitted by an explosion on March 12 did not seem to approach west of Abukuma Hills
by the effects of winds and geography. Over 3000 m by the effect of westerlies particles were
transported to the Pacific Ocean and did not affect inland pollution. On March 15, it was rainy
northwest of Fukushima Daiichi Nuclear Power Plant. In this calculation, particles that entered rain
grids fell down on the ground, but they continued to travel in the rain clouds. Wet deposit continued
on the ground through the trajectory of particles. As a result, radioisotopes flied over Abukuma Hills
and approached the west slopes of mountains. Particles lower than height 800 m were estimated to
deposit wetly as Fig. 2. The spatial dose was very high on March 18 and 20 by east to south winds.
Therefore, using a particle model, advection calculation was carried out as Figs. 3 and 4. Fig. 5
shows the total advection calculation results of radioisotopes on March 12, 15, 18, and 20
overlapped with aircraft monitoring results. In aircraft monitoring results, the most polluted areas
fitted very well with flying traces on March 15 and 18. From these results, the pollution on
northwest of Fukushima Daiichi nuclear power plant was estimated by the leak of radioisotopes and

their movement.

Fig. 1 Pollution on Mar 12 Fig. 2 Pollution on Mar 15 Fig. 3 Pollution on Mar 18

CONCLUSIONS Advection calculation for radioisotopes using a particle model does not
request any parameters, while an atmospheric diffusion model uses parameters. Although a particle
model is a simple method, the overall migration process for radioisotopes was estimated. Pollution
on northwest of Fukushima Daiichi Nuclear Power Plant was mainly by emission on March 15, 18,
and 20. Pollution of Fukushima Daiichi Nuclear Power Plant was limited because diffusion of

radioisotopes was controlled by mountains with altitude 500 m to 1192 m.
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Tilings that can be formed by Convex Pentagons (Rice1995)

SUGIMOTO, Teruhisa

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

Abstract: In 1995, Marjorie Rice discovered an interesting tiling by using the convex pentagon that
belongs to both type 1 and type 5 in convex pentagonal tiles. We have discovered new tilings by

using the convex pentagon of the tiling discovered by Rice in 1995.

Keywords: Convex pentagon, Tiling, Tile, Marcia P Sward Lobby tiling.
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Convex pentagon that belongs to type 1 and type 5
A=90°,B=E=120°,

C=60°,D=150°,
a=e,b=c=d. €D c

Tiling of type 1
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The 15™ InterRad (Niigata in 2017) and Science on Form

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

Abstract: Thel5™ Meeting of the International Association of Radiolarists (InterRad 15) will be
held in Niigata, Japan in October, 2017. The Society of Science on Form is one of co-organizing
associations of the meeting. The main theme of the InterRad 15 will be “The evolution of marine
plankton since 500 million years ago”. The purpose of the InterRad 15 covers not only research
field but also educational and outreach ones.

Keywords: InterRad, Niigata, research, education, outreach
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Three-dimensional study to put a rectangular bendable member on top
of one another
Katsuhito ATAKE
Katsuhito Atake Institute co., Itd. Omotedai 15 Tenpaku-ku Nagoya 468-0068

Abstract: This study shows a method to almost cover various curved surfaces without a gap
by putting the diagonal of the rectangular bendable body on the side of the polyhedron.
Keywords: dome rectangle polyhedron
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Form Analysis of Historical Woodcarving by Polygon Surface

Jian Wang  Mitsunori Kubo

Chiba University Graduate School & Faculty of Engineering, Chiba University
Abstract: The study aims to determine the basic styling preferences of the wooden
carving sculptors . The existence of ‘Imaginary circle’ hidden in the wave of Thachi
and ‘Imaginary sphere’ hidden in the dragon of Yoshimitsu are detected. According
to the result of k—means cluster analysis to the normal vectors of all polygons of
3D models, ‘Wave styling by 2.5D lamination’ and ‘Dragon body styling concentrated
on mass are proved to be the styling preference of lhachi and Yoshimitsu.
Keywords: Normal Vector, Laminating Form, K-means cluster
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A separation method and product by the three-dimensional
recoghition of the plane image

Hideo Suzuki Hirohide Suzuki
IsshinTasuke Co., Ltd, 4-23-3, Midoridai, Kashiwa-shi, Chiba

Abstract: show it while being a plane image as if there is a three—dimensional thing
and let it is hard to let the other division Zone invade it from the running traffic
division Zone and do it and am a method to let an accident decrease sharply and a
product.

Keywords: Plane image, Stereoscopic visioni, safe, Separation, Stand out
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Analysis on the Time Process of Visualized Mutual

Commenting

Hirokazu Kawano", Shu Matsuura®

)

YAttached Setagaya Elementary School of Tokyo Gakugei University, Fukasawa
Setagaya Tokyo 4-10-1,

?Tokyo Gakugei Univ., Science Education, Nukuikita Koganei Tokyo 4-1-1

Abstract: A collaboration tool for iPad was used for students’ mutual commenting

on the results of group experiments on plant growth. A concentration of commenting

on the particular groups was found in the earlier phase of the activity.

Keywords: Elementary school lesson, ICT, Collaborated learning, Mutual commenting
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Making models of Cambodian cultural heritage by using of 3D technology
Ryunosuke Uchida, Keisuke MIYAMOTO and Yoshinori TESHIMA *
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

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

Abstract: It is very significant that the shape of the historical spot is preserved as a digital data. We
generated 3D shape data of historical spots in Sambor Prei Kuk in Cambodia and created 3D real models
by 3D printing.

Keywords: miniature, three-dimensional technologies, 3D, 3D Scan, 3D printer, photo scan
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Generation of Geometric Patterns by Space Curves
Katsumi MORITA
Faculty of Music and Arts, Sapporo Otani University
Higashi 9, Kita 16, Higashi-ku, Sapporo, Hokkaido 065-8567 Japan

Keywords: geometrc curve, geometric pattern, space curve
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The analysis of the electromyography and the body movement of Kendo

Daisuke Nishihata, Hiroki Takada and Takayuki Hirata
Department of Human and Artificial Intelligent Systems,

Graduate School of Engineering, University of Fukui
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Keywords: Kendo, Electromyography, Wii Balance Board, Body movement

1. FC®IZ

HRES &M EERERN DD, ANEOFEER O TH AR —7 | TMmBRR T
DERBAEPITOATND EZEZ DML, AETIE, AR—Y DO P THLHEZ KRR
MU HFELVRS MIIEMHFO—KIZRDIROONTEBFTICEMHICYTLH I L2 0HE
LINDREICEREH T,

TR 24 FEDOHERFICL Y REP T ERREEEOMLERR LT, ZDT0,
RERRORNBEEDRREZHA DLW IRMNRZEL DT & LlhoTo, RilEZ AKKK
R L TWRWHEEBENEEICE LK RIEZ A D70, BAENRBEENLETH D,
I TR RRBRE RBREOH LI EOEVWEHEXLELOBE ORI G EELT D,

2. WEEFENT X Wil R — R X 5 A EEEH

FE R 6 4, RITERER 6 FFLL EORBRE 6 4, 5t 12 42 HBHE L Uiz, EBIL,
KB EFH(WEB-1000 : HAXE)E NT 2 Wii AR — FUERR) A2 H 7= [F R A2 1T
ST, AHENILLTFE D 2 >0 %17 - 77,

« N U A Wii R— KO ETHEZ OIREET 60 BV EF IE

c RF U Wi R— RO LT HEMEEZ1T 5
WZBORDOEE FIZLEROSDERELFROENR —H EIC25 L2, EAOMEILE
WZSL12%2F5, £/-, EROHIZENL, AROBELZE2ICHITARVE I ITHERL
Too WBRFIZEIM N ZF-E, RLEOFEOEZNGIEDY 2175 X 5 xR Lz, sHUERAL
A B A, A b EEA . AR . A RBRELR . A ORBR ZEEM . 25 WENE A & ot
G K i B X & FL ek L 72 (Fig. 1),

- 30 -



a) A6

AS

A4

Fig.1 7L A—&VE > Eiby SiFAi#E, a)&if &z WEB-1000 D 2 — R L A7 L X —
HEM(T LV A—HFE Yy H), )T LV A—ZE Y DO DI ALE., ALABEES . A2)4f
g T EAM . A)A KR EAM . AM)EFERERS . AS) iR E . A6)AEEIEAL . A7) fE1E
. A8 KIRIE A,

a) Y(cm) 20 - b) Y(cm) 20 -
10 10 -
1 0 ‘ 1 1 1 ] L 1 1 1 1 1 1 ]
-40  -30 -20 -10 10 20 30 40 -40 -30 -20 -1 10 20 30 40
X(cm) 10 L X(cm) L
20 L 20 -
Fig. 2 /NF v A Wii 78— FOFHU A B 45 5 7v 72 BRG] (x i oo+ 75 /) & IR 7 I 2 72),
a)ff§ Z DIARFET 60s Hirlk S W72 D HLENFE X, b)HE 2§ 1L Ke s D BE 2 A B & TOHE T H

ES MO BELBE ZERGDELK,

3. fEHT

FTH BT TIE, SO R E RIS EIL ORI E TV, RO,
BAL DI HS W T, AHXHE T & % % MVC(Maximal Voluntary Contraction : #i Al & L)
o EZRE LT, REBRE ERREOKEITo 7, EOBREOMATHEREICITELAD
BBENEEE 2 £ DT RIIE LSRR OMBIOA B ERE R I EEREEZ iz, 7.
FIHEIERFOE LB OV TIESERE O T LICERGDLELZITVWHIAM R 2 AT
(Fig. 2).

4. &0

HLOBFEH CIEIRRBREOBMOFEEN O A RBERENA DIV, REERE 1T L w3
DNV EERENREONTZLEZ D, o, RHEHERGFH CTIIRRBRE & &
B e OMTCTIETROFHRNOHEEREN AN, RIEOITHEEORE I B LY
THREOBEEREHNE VDL TWSL D, BRBREIFIEFO ML —=0 700 ARE EFL
TROHHZEZ TWDDEEE R D, EOBEGFNTIIE LB OATHEIC LY FEE
BBDHIENTET,

-31 -



gs8z20ognouooogn

Vial—varvhrbERVRERET HHTE
WEF—BS, BOAES, WHIESR
B ET K, T369-0293 &4 i 7 3 1690
negishi@sit.ac.jp

Novel Method to Determine Parastichies through Simulation

Riichirou Negishi, Kumiko Sekiguchi, Masaya Uchida
Saitama institute of Technology, 1690Fusaiji, Fukaya, Saitama, 369-0293, Japan
Abstract: We calculated parastichies in sunflower seeds and pineapple rementa using Fourier.
The parastichies for the seeds and rementa were simulated. We found that as imperceptibly
changing the divergence angle, Fibonacci and Lucas sequences alternately appeared. In conclusion,
it is effective to apply Fourier transform in calculating the parastichies.
Keywords: Fibonacci, Fourier transform, Parastichies, Pineapple rementa, Sunflower seeds

[ZLC®IC
I<monTtnwskoslice~rv I ofETIEmRE S
HARIZTHE R Y, Z O 7 b i (Parastichies) (XX 1
DN RT EIICRICE TR DN, —APT =
34,55,89,144 L 7 ¢ AT v FEINIWSHE DB L, —
ZOWREEREZYI 2L —3 3y (L% SEE)
IZX DR HE A R USRS,
KBl bEARERE > THZ DI LIER
D%, NSRAEZESRENEL oo Hd
DEHLICIFFITATE 2, T ZTHR YA HEEIZ
T 2 FIEN B2 S, wilE] (2014) TiXHEE
Wa & Ll 20WeM ¢ =270-1r)[FIETORFEEZ®E LT,

A E

FEEFYIab—va rTCHLONESRBOEREZLL O X 51Tk 7 — ) &8 L <
KD, SEE TIXMEZED (rp+1,0)=(h+n"p,ng) TR E L n LBHETRE D805 %
AT 5, n=1000 OHFE, MHEEEIT FFT 24E L T2 ORI FEICL D, 4EE 256
RERY, FREAEIICONVWT 22U FOR Y 2RO 7 MOD@,27) DA ENAIZIE %, A
M OZLBEIE 2 2 D 72 OICH RIZOWTHIE 4 RETOREMAZRY, Ko7 8EANZH
VT Mathematica ZFH L C— kit — U = ZE#24T5, AT v Tk & BT
A (B PREE) CHES% 1 & LM n LEESCHRE D AEEZ (1,0)=0"p.ng) &
XHRIZ S BLERIBRIZ KD 5,

mR

Jean(2009) 1L E AL L 72 B2 LB ICKE T 2 R VAR 1 O L HITRDTWD A,
BN EL o 2B A EZHR L TV DT TIERY, 207 -V BB FEEZFHLT
FHHLc#E RV BAEK 2127 T, REPREZL ot abED TE L LR UELR Y KAt
BUtz, 72, PEESCAEA 100000 £l 2> CHEBMICHETE D2 L 2R LT,

™
89/144

X1 e~V UDOHEDHELR)Y LHEA

-32 -



ReFeFED

#£1 BFAEICK-oTEARDHELRY P
YIal—varyrhbo

ﬁ%ﬁ%%7~9i%@bk Al W
i - N F:<1 2 3 5 8 13 21 34 55> 137.51°
RIS L DR Y DA B L <1 3 4 7 11 18 29 47 76>  99.50°
B £ g1 i<3fj<%<iﬁbe G: <1 4 5 9 14 23 37 60 97> 77.96°
AL AR CX S, BER S <1 5 6 11 17 28 45 73 118>  64.08°
01°T b 2T 5 &l b %% <1 6 7 13 20 33 53 86 139-> 54.400
B B S A B <1 7 8 15 23 38 61 99 160>  47.25
(E3575 AT Do 2 5 7 12 19 31 50 81 131--> 151.14°
X 3 1% S E & TR N <2 7 9 16 25 41 66 107 173> 158.15°

#,, n=100000 D 354 T D J
WER 4096 KA XFRIZ T —
VxEWHB LR TH D,
BRI T Ry FH
H (B B3, JR) 72T
SNAEH (h B, #&) <
Zofto¥F (3BH, &)
LEENTWD Z &R
TE 5,

W 5440
47.25

B 2. BAREIC K-> TEARICEALT 23822 0 5

120 144 233 377 610 987 1597
100 | 89

5 80 |
J& 60
40
20 |

1364

11311220

0 500 1000 L 1500 2000
3. SELEIZI T 5 BE ¢, T ai%k 100000 £ TOHZR Y %K

vV YOS Ty TV Oh a BNyl ab—2a VO RIZBWT, M EEE
D7 — Y ZEHFIHTHER Y BAEFE LR, HECKET2#E RV KL LTOT 4K
T FEINSCN DI DD — %7 4 BT > TSN 2 BEICHRTEZ, ZO/BRND
S OBE RV EIENERFTEIHEAICIT 07— 2 EBmOFENAERLEEZLND,
Ll OFLE LS OE WL 28 e D FICHO N TS BRET 5,

BF1E2(2014) - JEO R F 4255, Vol.29, No.2, pl54.
Jean, Roger V. (2009): Phyllotaxis, Cambridge University Press.

-33 -



gs8z20ognouooogn

Wt AT —a T VE Y XA GrowCut DRI
TR EA
PEERIT A MTZEFT 3056-8567  ZKIFIR-D IXTHH 1-1-1 FREH 7
nakashima.yoshito@aist.go.jp

Introduction of GrowCut, an image segmentation algorithm

Yoshito Nakashima
National Institute of Advanced Industrial Science and Technology
Central7, Higashi 1-1-1, Tsukuba Ibaraki 305-8567

Abstract: The ‘GrowCut’ is a simple but useful digital image segmentation algorithm
using cellular automata. The brief description of the GrowCut technique and examples
successfully applied to the segmentation of sand dykes induced by the earthquake
liquefaction are presented.

Keywords: GrowCut algorithm, Image segmentation, Sand dyke
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Development and Evaluation of Three-Dimensional Models of Earth
for Tactile Learning
Y. Teshima'*, Y. Hosoya', K. Sakai',T. Nakano®, A. Tanaka®, T. Aomatsu® and K. Yamazawa*
!Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
*National Institute of Advanced Industrial Science and Technology (AIST),
*Special Needs Education School for the Visually Impaired, University of Tsukuba,
*Advanced Manufacturing Team, RIKEN Advanced Science Institute,
*yoshinori.teshima@it-chiba.ac.jp

Abstract. Three-Dimensional tactile models of Earth were constructed for the visually impaired. We
utilized exact topography data obtained by planetary explorations. Therefore, 3D models of Earth by
additive manufacturing possess exact shape of relief on their spherical surfaces. Several
improvements were given to models to suit tactile learning. Experimental results showed that the
Earth models developed in this study by additive manufacturing were useful for tactile learning of
the globe of the visually impaired.
Keywords: tactile 3D model, additive manufacturing, topography data, visually impaired people,

globe with exact relief
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