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Limit Genome Distance revealed by dissecting a leaf of Arabidopsis thaliana

(RRERZ 7 WEEEE - 1 KD A XF R F OEOWNENCYT ) LR S D)

Deepti Diwan, Tongmyong Kawa, Miho Suzuki, Naoto Nemoto, Takuyo Aita, and
Koichi Nishigaki

Graduate School of Science and Engineering, Saitama University, 255 Shimo-Okubo,

Sakura-ku, Saitama City, Saitama 338-8570, Japan.

Abstract: Phenotype is governed by genotype (genome). We find the limit genome
distance within a leaf of Arabidopsis thaliana by extracting DNA from dissected leaf
portions and subjecting it to Genome Profiling (GP), an analysis of the DNA melting
transition of random PCR-obtained dsDNA fragments. Finally, clustering tree has been
drawn from the genome distances derived from PaSS (Pattern Similarity Score) obtained for
each fractional leaf, providing us with unexpected systematic genome-distances.

Keywords: Genome Profiling, random-PCR, genome distance,

Introduction:

Whole-genome studies that aim to reveal the genetic basis of phenotypic traits have
been greatly facilitated by technological advances in genotyping and sequencing and
have opened the door to a fundamental aspect of genomic variation that was previously
unrecognized. In retrospect, perhaps it has been revealed that genome riddled with
complex mutational events such as deletions, duplications, and inversions that are
difficult to model (Ref. 1). However, biological systems are too complicated and
sophisticated for us to know the whole of them even in the post-genomic era. In general,
the genome information as a whole is too heavy to deal with and needs to be subjected

to a compact technology like Genome Profiling (GP).

Methods:

In Genome Profiling, extracted DNAs from portions of a leaf amplified using random-
PCR and analyzed by uTGGE analysis. The coordinates (temperature and mobility) of
featuring points which correspond to structural transition such as melting of double-
stranded DNA and beginning of strand dissociation were normalized by use of common
internal references. These normalized coordinates were then used to define the Pattern
Similarity Score (PaSS), measuring the distances (dg) within each potion of a leaf (Fig.

1). GP can extract a sufficient amount of sequence information (Ref. 2) to identify
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species. GP has been demonstrated to be a strategy that identifies genomic DNA
without prior knowledge of genomic DNA sequences. The most interesting feature of
the GP method is that it provides more accurate and reliable identification of plants,

fungi and others at the inter- and intra-species levels than any other known methods.

Results and Discussion:

The present study is focused on analysis of genome distance within a leaf of an
Arabidopsis thaliana (Shiro-inu-nazuna). Here, we propose that there are considerable
differences in genomic distance within the dissected portions of a single leaf that could
be detected by Genome Profiling (GP). As shown in Fig. 1, intriguingly, the genomes of
all leaf portions are not completely identical but, rather, are different from each other
depending on their positions along the growth direction (Fig. 2). In this study, we could,
first, establish the individuality of the genome of each cell belonging to a single body.
The results obtained here suggest that there is a systematic difference in the genome
distance; i.e. positional difference which is by no means random, following the same
context formerly reported (Ref. 3), considering that the DNA replication should be
strictly controlled to be an ultimately low mutation rate. The genome distance between
two sections of a leaf seems to be far more larger than we have expected. As this needs
to be discussed by taking the effect of methylation of DNA into account, we will be able

to estimate the amount of limit mutation.

1 2 3 4 5 . . .
1 0 0.033 0.036 0.054 0.051 Flg.l Genome distance table fOI' each pair Of 5
2 0.033 0 0.052 0.051 0.053 . . .
3 oosel oo o oom ooml  Portions of an Arabidopsisleaf. de=1-PaSS
4 0.054 0.051 0.046 0 0.047
5 0.051 0.053 0.064 0.047 0
Fig. 2 Tree making of 5 sections of Sample names
an Arabidopsis leaf. Upper and L (U)Upper .
lower represent the distance from 2 (UM)Upper Middie o
the stem and upper is more distant 3 (Ahdde i
4 (LM)Lower Middle »

from stem than lower. o Lover .
References:
1. E.A.Kellogg, J. L. Bennetzen, Amer. J. Bot. 91(10), 1709 (2004).
2. K. Nishigaki, M. Naimuddin, K. Hamano, J. Biochem. 128(1), 107(2000).
3. Koichi Nishigaki, Shun Komazaki, Takuyo Aita, Yuko Miyazaki, Akiko Satake,
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Color and Structure of Bird's Blue Barbs Observed by 3D Laser Microscope

Akinori Kosaku and Kiyoshi Miyamoto
Institute of Medical Science, Dokkyo Medical University Tochigi, Japan

1. I XU®IT
HOMEZFFTZBHE LT T I, VI EEXBIOZ Oy 7 B3 b5 T 5D, Fix
IXSEM IZ LV WU I OPKOBIEZ L Cx7z [1] 23, AHKIC LAz N TOE
WEFGD Z N TERY, 22 CTHEL 3D fE L THREBIZEOTE 53D L—¥—
BAMEE (OLYMPUSLEXT OLS4000) # iz 2R a5 7- O CHiET 5, £/ 3D
FEAZOWTOFRE EEEDFE NI OWTEET 5,

2. B GE

AELE L7z U I 2 FEOMNE, BB (barb) A3l (ornithological rachis) 7> & il
DY 7 AR O T, PR D S BIZHIVVINPIEL (barble) 2AZEHTHED L 5 I2H
BERDBELE3/5FETELTWND. ZOFHDFTHEWIKETH D, PP A0 2/5
KV EDEHFCRD L, KROBLWLNEMT, ZOMSITIT/ NP4 Z Tvigu.
PIBT PN < HRTRLS BV, FEOPLOEANT/ NP LV RVWIKATH S, Ptk
/NP A D BR< EPEfHETIZAATH S, SEmcmT THAaALEZRBEIZHEH L T
<. Thbb, P IPKICELDN TR WS b HEBRZEL TS

AT U ITFHPEET 26% (U oy 77 —CHR) N—~ik (FA47
Ua— g7 oE=r L) 2 1R Lk S8 70, D% 2. 5% 7V H— LT VT A K
2 K, R A A I U A 2HERHID 2 EEEZ B IR o722 & /) — /I L0 KL EE %
Tole, b—V—BMEIIERITIRRER P CHA L, BIBLB 21T o721k, BAREEL
AL Lz, ZOMOF AP FERIZAT > 72,

3DV —HP—BMEILa 7+ — I NFEREM A, 7 VT RELE &I AT
XHZLICE Y XY HDOESMREE R BT Z HINTHY L v X & B8 S8 3 Dl 3 i
SND, PRETAEDE 2% L THRBBISRIC LY AR BRTE 2,

3. FREPROWHMEE

AR CIAEAIL I E M K 28I Th > 7o 7o O FEZER BRI K 0 P ol
7RO L N EOERTIVRT I ENTE R o7z, A, hUEILELTEXFOD
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RGBT LM < o o AT & BT L7 & 2 A X 0 BRI 2R P O F T & T kg

AT L LN TE L, K 1ICEh U B O rTHEDEE N RS, X 2 120X T
NDOVER L —F —BMEHSR 2R T, Z OREHS OMMEREIINRMEZ B 22> TE
M& S EMTHEIE L 7ot & AR OBIEE R TH 5, TEMMTUS EMIC K582 T
FBEROEIICRZTEAREROZHEEREEDFICAR L DIREERREINATEY, 2
DL HEEFEE RN REO M ZHBE L THDHHOLEZ LD, TOME, M1ITREh
HEDTHAL T LI R b FaER"T LB BN,

N EZXFOFEMICBNTH B U I FRROZE RIS D OO EHET H 2
ENRTED, LY EX X TIEURIOB M L 288 TIE I — 5 Ic LA R
VOPEERHER SN T RN ZHUCOWTEE R ABENNETH D,

7% 7 OEIWNE CIEPIREND D O AR S TREESENEE L T, i
IIATSH (2005) [2]DOPREE FICHFET DA 7 = EROBAIMESNIC X 5T b
WY HRERD D,

PUboZ Emb AUt L) B X X0FEOITAENLRZEAERESE L ORI B
ENTARVPRMEEICHK L, 7 Py 7 TIEPERTE F OIS cEFalERT D
EEZOND, ARV VRGN O OMEANFREAIT T + =7 AfEEIC X DT
N5,

K1 HUEIPEOHFEORA X2 RO 3D Mg

SCHR

(1]  /MEBRRI =R .0 U¥ I Alcedo atthis DGR TEORFEESFE V.27, 120-121
(2012).

[2] Kinoshita, S. and Yoshioka, S. (Ed.),(2005). Structural Colors in Biological
Systems Osaka University Press 351pp.
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Two different proofs in Milinda’s Questions
Y.Yamaguchi (Teikyo Heisei Univ.:Uruido-Minami, Ichihara, Chiba 290-0193, Japan)

PEg: FREZDIHEWLIHIERE, FEBEL VI EZ2RTODOFIEEEZ 5 L)
TERDET 5. BIEDREHZ XV & v NEEH E M, BEDO 7L 3 X LWEEHZ A ~
FHREBH EFESS. 246 DFREHIC O W TOMEDE WD TS Y U FEDRw ) 2BV T
P A D .

F—I—K: I) Y EDM, FY S v NEFH, £~ FIYEEH.

"R S EOMNV (1] IFFICHT 2 AL EEX Y vy AETHE AT Fu R L
AV F&: ISV UFE) LA EEF— A —F L ORIEZBL7-bDTH 5. %
EVoTH IV VI EDEMIZOWT ==& 25t 0)ETchs. T2
Y EDORIG IRMROX Y Sy NEME A v FERORRZ R T EELERTH S.
DT EESFZAREROEIEIZ T4V FEXV T YD, E2o T 5.

HETHBMI I THERICET 22—k - =2~ v OEH 2] 2L 72\,

EBE  “XOUGBRIE MO L) IC 3ot
(1) AFXRR HE7 /Y 7 %)
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(3) IR 75 %

C OEFITRE L T 1980 4FAVER A IC Burau 174135 3] 23 1990 ARG 12 BREg 5L [4] 23
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IEDRHN =Y FrE—2 52 TS N5DTHHTH %

gz fiodRz e, YUy EIF TEE) ILowTa—2Y vy FINAREKRTO T
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BOEZAZDLDBHIUL, TNEFCEEL TSI W, CB2HE 7HED)
F—HE—FDEZ : KE L, RIFAIFEICE>TEET, FRIC X > TEET, Fffilc
XFoTHELBEVWLDTY.
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Facility Location Analyses Based on Intervening Opportunity Model

Osamu Kurita
Faculty of Science and Technology, Keio University
3-14-1, Hiyoshi, Kohoku-ku, Yokohama, 223-8522 Japan

Abstract : In this study, the stochastic behavior of consumers’ dropping by road-side shops
is analyzed using the intervening opportunity model. The model is applied to formulate the
mathematical problem maximizing the sum of the numbers of dropping by customers under
the condition of multiple facility location. For the case of uniform trip density, the optimal
facility location is derived as each interval of the facilities is mutually equal.

Keywords : intervening opportunity model, facility location model
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Packing in the commuter train.
Tomofumi Nagareda, Hitomi Nagareda Takeda, Hitosi Tujita, Yosikuni Nishio,
Munekazu Yamasaki, & Kohei Tanaka. Department of Pathology, Hashimoto
municipal hospital, 2-8-1 Ominedai, Hashimoto, Wakayama, Japan

Abstract: We tried packing in the miniature of a commuter train with a rubber
miniature of my upper appeared figure and packing in the same miniature commuter
train with the rubber columns. The total number and the number of both the
miniatures in the peripheral zone touching to the wall of the same as chair’ s
distribution in the practical commuter train is more than those of gathered chairs
in the corner of commuter train. The pattern of packing in a commuter train is
adapted for Euler’ s network formula by drawing a line between contact columns.

Keyword: commuter train, rubber miniature, contacting sites, Euler’ s formula.

Introduction: We had calculated the frequency of all compactly contacting sites of
193 times. Mostly contacting sites are 5 in 173 times, which are chest, back, one of
shoulder and two sites of the other shoulder. We made rubber miniature models same form
as my body of the overhead view showing, to reproduce the condition in the crowded commuter
train. The first step may be one person surrounding by 5 persons, and the second step
may show each 5 person is surrounded by 5 persons, and so on. If all contacting sites

" and whole appearance is

are five, this total number is shown in the Formula:1+bxX
shown as diamond shape. However, the inner shape of commuter train is not diamond—-shape.
Then, we tried to make the miniatures of the commuter train with the same pattern of
actual distribution of chairs and also the other pattern of gathered chairs densely at
the one corner of the train, and packed with miniatures of my upper appeared figure
And more generally, we make the rubber column instead of my upper appeared figure

Method: The miniature of a commuter train, my upper appeared figure and a rubber
column: The actual data of a commuter train: 18160 mm in length and 2500 mm in width
of a commuter train, and 3000 mm in length and 570 mm in width of 6 chairs, 1000 mm and
2000 mm in length with the same width of both two chairs. The size of the miniature of
commuter train is 4.128% of actual size. My upper appeared figure is 4.128% sized of
the same as the commuter train. The rubber column is 12 mm in diameter. The two patterns
of distribution of chairs in the miniature of commuter train are ‘A’ pattern and ‘B’
pattern. ‘A’ pattern is the same as distribution in the practical commuter train and

‘B’ pattern is gathered chairs in the corner of commuter train.

Result: 1. packing in the miniature of a commuter train with a rubber miniature of
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my upper appeared figure: Total number of rubber miniature and the number of contact
sites; 2,3,4,5,6 and 7 are 512, 0, 11(3.1%), 91(25.5%), 213(59. 7%), 37(10. 3%) and 5(1. 4%),
respectively, in pattern ‘A’ , and 508, 1(0.24%), 23(5.6%), 113(27.3%), 213(51.4%),

63(15.2%) and 1(0.24%), respectively, in pattern ‘B’ . The number of peripheral zone
touching to the wall and central zone not touching to the wall are 155 and 357,
respectively, in pattern ‘A’ , and 94 and 414, respectively, inpattern ‘B’ . 2. packing
in the same-shaped miniature of a commuter train with the rubber columns: Total number
of rubber miniature and the number of contact sites; 4,5 and 6 are 510, 14 (4. 0%), 89(25. 7%)
and 243(70.2%), respectively, in pattern ‘A’ , and 450, 12(3.5%), 98(28.5%) and

234(68.0%), respectively, in pattern ‘B’ . The number of peripheral zone touching to
the wall and central zone not touching to the wall are 164 and 346, respectively, in

pattern ‘A’ , and 106 and 344, respectively, in pattern ‘B’ . 3. Euler’ s network

formula: Euler’ s formula is V+R-L=1. V shows the number of intersections in the network.

L shows the number of lines in the network. R shows the number of enclosed areas in the

network. In our work, the number of columns is equivalent to ‘V’ . The number of the
line between contacted columns corresponds to ‘L’ . The number of the polygons made
with the line between contacted columns is suited to ‘R’ . Of packing in the miniature

of a commuter train with the rubber columns, V, Rand L are 510, 762 and 1271, respectively
in pattern ‘A’ , and 450, 721 and 1170, respectively in pattern ‘B’ . A: 510+762-1271=1
B: 450+721-1170=1

Both the two pattern are adapted for Euler’ s network formula

Discussion: The total numbers and the number of miniatures in the peripheral zone
touching to the wall are different by the distribution of inner chairs. The pattern of
packing in a commuter train is adapte d for Euler’ s network formula by drawing a line

between contact columns.
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Feasibility of Electromagnetic Characteristics of Ideal Cantor
Media By Transmission Lines
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Abstract: We will show that real microstriplines with more or less energy loss can
mimic the electromagnetic wave transmission characteristics of ideal Cantor media,
which are meta materials, up to the 3" stage. Focusing on the amplitude enhancement
effect of the ideal Cantor media, we find a parameter range in which real

microstriplines reproduce the effect.

Keywords: Cantor, meta material, microstripline, transmission line, energy loss
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Spiral of Apple Peal and Development of Regular Polytope Il

Keimei KAINO, Haruki CHIBA and Hikaru ARAI
Sendai National College of Technology, Ayashi Chuo, Aobaku, Sendai 989-3128
Abstract: A curve of apple-peel is a central-symmetric S-shaped spiral half of which is the
“lituus.” Apple-peel developments of a regular 24-cell and 120-cell consist of three and seven
small apple-peel developments respectively. The central small developments have flat and zigzag
figures. The other small developments have S-shaped figure on their own spheres.

Keywords: Apple-peel development, S-shaped spiral, regular polytope
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Divergence Angle of Chinese Cabbage and Uniformity of Composed Points
for Simulated Spiral

Riichirou Negishi®, Kumiko Sekiguchi®, Kazuo Takahata®, Hidehiko Yamada?
Saitama Institute of Technology®, Meikai University?

Abstract:

We investigated a number of sunflower seeds spiral, and examined a relation between a deflection
angle for the simulation and an angle of two successive leaves. The deflection angle is estimated
between 137 and 138 degrees at which leaves are uniformly dispersed more than at any other
angles. In addition, we further analyzed a uniformity of the points’ intervals when the angle is
applied to the rectangular filling.

Keywords: sunflower seeds spiral, deflection angle, divergence angle, filling
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Acquisition of three dimensional structures
inside a jewel beetle wing using micro X-ray CT

Naoko KISHIMOTO
Setsunan University, 17-8 Ikedanaka-machi, Neyagawa, Osaka, Japan
Abstract: A jewel beetle has iridescent colored forewings. The color comes from multilayered
structures of wing epidermis. This paper shows three dimensional structures inside the wing
acquired by using micro X-ray computer tomography.
Keywords: Jewel beetle, micro X-ray CT, structural color
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Auto—determination of Pore Number of Spherical Radiolarian
Skeleton from 3D data
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Abstract: A method for auto-determination of pore number of spherical radiolarian
skeleton is proposed. We approximated the skeletal structure obtained from the micro
X-ray CT to a set of lattice points on spherical surface. Using the set, the number
of pores and the geometry of them are determined.

Keywords: Radiolaria, pore number, Skeleton Structure, Pantanellium
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36-40, 2012.

X 2:a:H ED 3D 7 —4 (STL), b:3D 7 — X |ZfEMT
FER A ERTREE.

— 37—



SURTILFRE 28 1 (2013)

2ERE#IE o v arwy U7 oEHH
A, = B s BRI SE. AR
RS R B R Rk
RS /N T B AT 4-1-1

shumatsO@gmail. com

Use of Projection Mapping in Class Rooms

Shu Matsuura, Tetsufumi Mikami, Takumi Shigihara, Narumi Yumoto
Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita, Koganei, Tokyo 184-8501
Abstract: Projection mapping is a display technology, in which the images are projected
onto the irregularly shaped surface of the real objects. The 3D transformation and the
motions of objects are perceived through visual illusions. Using this technology in the
classrooms, students can share the vision of augmented reality and spatial visual effect.
This will be effective in the explanation or presentation of function of the objects.

Keywords: Projection Mapping, Illusion, Classroom Activities
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System of Design Education Based on Scientific Experiences
Ryuji Takakil, Katsuya Ouchi2, Shinji Mizuno3

Abstract: Authors’ attempt to construct an educational system for students of art and design is
introduced. This activity has been made since 2004 by Takaki, and since 2009 with cooperation of
Takaki and Ouchi. The third author, Mizuno, joined recently for cooperation in developing software for
this educational system. In this paper, the whole structure of educational system is explained, and
some examples of students artworks are shown as results of this educational activity.

Keywords: Design education, Scientific experience, Natural law, Sustainable design
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The Origin of Tenshin Okakura, the Artist without the Paintbrushes:
His Schooling in English and Chinese during Yokohama Years

Takeshi Sugimoto
Kanagawa University: 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama 221-8686

Abstract: Tenshin Okakura (1863-1913) is the actual founder of Tokyo University of the Arts. He
is called the artist without the paintbrushes; that fame tells us he is not a mere curator but an artist
in his heart and mind. He was born and bred in Yokohama where he had been endowed his primary
education in English and Chinese; this study is the summary of the facts and the legends about his
younger days (1863-1873) with his mother’s funeral data published for the first time.

Keywords: Creativity Literacy, Immersion Learning, History of Art, History of Yokohama
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2D Index Estimating the Complexity Degree of 3D Hepatic
Sinusoidal Structure

Hideo Shimizu
Department of Pathology, Shonan Astugi Hospital, Nurumizu, Atsugi,
Kanagawa 243-8551, Japan

Abstract: A two—dimensional index was proposed based on Alexander duality theorem
to perform rapid structural analysis of the three—dimensional hepatic sinusoidal
network. The index means the number of sinusoidal profiles in a given area on a single
tissue section.

Keywords: Hepatic Sinusoids, 3D Structure, Complexity Degree, 2D Index, Alexander

Duality Theorem
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Numerical Analysis of Body Sway on Viewing a Stereoscopic Film

K azuki Yoshikawa®

Fumiya Kinoshita®
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Abstract:

Stabilometry has been employed to evaluate this equilibrium function both

qualitatively and quantitatively. Generally, it is thought that a transverse direction and a

lengthwise direction are independent on stabilograms, and the Stochastic differential equation

system is proposed as a mathematical model which body sway. However, a long stereoscopic film

viewing correlation was seen by the agitation in the transverse direction and the lengthwise

direction.In this Study, we examined the temporal change of an body sway viewing a long

stereoscopic film.

Keywords: Stereoscopic Film, Body Sway, Stabilogram, Stochastic differential equation
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How does the local communication of ant type swarm robot work on

searching the goal

Hiroki TAKAI, Syota HARA, Hiroki TAKADA & Takayuki HIRATA

Department of Human & Artificial Intelligent Systems, University of Fukui,
3-9-1 Bunkyo, Fukui 910-8507, Japan

Abstract

Swarm intelligence has been attracted much attention of researchers in various

fields. To design swarm robot is difficult because of too much degree of freedom. The social

insects, such as ants, are good examples of sophisticated autonomous distributed system.

Therefore, a cooperative behavior of ant colony give us a hit in designing a swarm robot. In

this study, we modified the local communication

of our ant type swarm robots using

TinyH8/3694F. we discuss the possibility of local communication by carrying out the

experiments using ant type swarm robots.
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Comparison between the autonomous distributed control and the centralized
control in the target search by swarm robots with ZigBee

Yoshinori Masuda, Hiroki Takada & Takayuki Hirata
Department of Human & Artificial Intelligent Systems, University of Fukui,
3-9-1 Bunkyo, Fukui 910-8507, Japan

Abstract: Swarm intelligence has attracted much attention of researchers in various
fields. A swarm robot is one of the autonomous distributed systems. Swarm robots
achieve the complicated task that the individual member cannot complete without
cooperation. In this study, swarm robots equipped with ZigBee module are made.
Wireless communication gives us new future of swarm robots. We carried out the
target search experiments by the swarm robots.

Keywords: optimization, path formation, swarm robots, swarm intelligence, wireless

communication
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Comparison of the algorithms in target discovery experiments with chaos and

random walk by swarm robots
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Fukui 910-8507, Japan

Abstract

The autonomous distributed systems were investigated in various fields. Swarm intelligence

is one of autonomous distributed systems. Swarm robots have attracted much attention as a

system with the entity in swarm intelligence. In the study of swarm robots, collective action of

social insects, such as ants and bees, give us a hit to design swarm robots. Here, the robot's

searching algorithms are discussed.

Keyword logistic model, swarm robots, target search
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Construction of the Kendo Teaching Support System with Kinect sensor
-Pattern recognition of Men strike motion of Kendo-
Jun Goto, Hiroki Takada, Takayuki Hirata
Department of Human & Artificial Intelligent Systems, University of Fukui,
3-9-1 Bunkyo, Fukui 910-8507, Japan
Abstract : The purpose of this study is to construct the Kendo instruction support system. We constructed

the three-dimensional body motion measurement system by using the Kinect. The stick pictures are

constructed from the data obtained in the experiment. We discussed pattern matching algorithm of typical

three Kendo body motions, i. e. Men, Kote, Do strikes.

Keywords: Kinect, Kendo, Body M otion, Pattern Recognition

1. IXC®IC

Microsoftf: @ 47— 24 25 Xbox360 D A 777 /3
A AL LTR3¢ S 7zKinectix, V72 A LT
O ZWRITALEFRINAIRETH D, Kinecti X K%
Eotc A —BDANTNNA AL LTRHBEINT
IR TH Y . DR THOEREE 7 Z R IehiE
FHISEE S E R ShTuw Bl

AWFFE T, Windowsf OKinectzEH L., &
RIEBFH S 2T AOBE, JSHERMET S,
Kinect D Ff> = RoohrEaHIRRI X, AkD HRY
THOLHREL ST —LDASTNA A LW
IV HEID IR E LA ORIRY > 7 ET
NWELIEAT VR ETIVE LTOZRICLE
FHUAERETH D, T OFEMAE AL, FIRES
DFHH KOFE O 21T 9,

ERRAE LD O | HEERIZ 31T D RIE D ME
iz b0 REE~OBELREE>TWNDHZ &
D6 AR CIXRINE O FT B IALBIED G 21T
S72, KinettD L DT X &) B2 BBEHE
TORELBIAENTZD, VAT DOV T
LTV,

2. KinectiZ & 5 E&hF#l
2.1. Microsoft#E 8K inect

Kinect (X RGB 7 A7, IR T vy =7 4|

TRIMER A A Z | fRIAE~ A 7 B I TE D,

INHO'YNL A AT EGRIER EEEHRE
PIRFICEUS 95 Z E B A[RETH 5 (Fig. 1 ),
F 7= Microsofttt gl s s VY 7 hy =7 %
R+ LT, A\MOBERKEBR(AZ VRV B
TyXU R AREE 2D, T OFERER W
52 2R D Kinectl I B 722 =R e E G 23
WHETH S,

f
- famtk~A 77 LA

Fig. 1 Kinect ® &, >t >4

2.2. Kinectiz & % EBhZHH

Windows F @ Kinect Z VN CiEE)FHI 21T -
72o EBROMAXIL Fig. 2 (R, BRBRA (I3
TR0 [FT]] TOFH LIAREEEZTHO®
Too TARSEBR I ) Z W dHll b 1T o720 L
75>L Kinect D1ED AV kv DD S M EE

RS RDZ L EHMERTH LN TE L, U
Kinect 78 F & BAT & 23[R UATJ) 2 i & 585% L 7=
HEEZXD, ZOEANLFENCIZ TFT]] T
DF BIAREMEE LA L7z, Kinect OI1EHE 3m @

— 54—

(2013)



MBI, REEOFEOHZ 1D, i H,
INFFTS L T B 21T e 5, 2L ENoO@EEE
Kinect IZ X 0 i L, BAfIEEA 1+ 5 2 & C
FHNAAT 5 A, A, B2 S AT
I ET HLIAZEIED L OB LT WA
T,

@ ) 2%.,

© «,K

Kinect (d)

- 3

Fig. 2 EBROAERIK, SEROALE % (IZRT,
PR OB OFHHIREO ) X % (b)~(DIZR T,
3. T HLIAHLEMEDH]B

FHAICHES L2 BEAE T — 2 s BT HEfED &
WEIEZ D, HROIZ, EET — X N BH2ARTTAT
4y 7T TF v —ZAEMT D, Kinect TIX20/8D
JERE S — H N D AV b TV EER LT
5B (Fig. 3% MR), AFEBRTIE, REOF HIALE)
TEDOBEWDRHLTNE NS Z b EADTFIC
HEHLAT 4 v/ 7 F ¥ —%2/ER LT, Kinect
I =RITTOFAINFRETH DO HimS D
X-Y ., ML BITEDOX-ZERTAT 4 v 7
JF v —%{ERTHENTE S,

XY PEE TR LTZAT 4 v 7 B F ¥ —T
WBEADTFOHMEEZBNOMRT DN TE
5(Fig. 42M), ZOAT 4 v 7T F¥—»0bH,
AHEbOVOFOBIITENEZHRTHZ L
NTEI HREICL > TEVDORE ZIILDS
N, T HEFOFT & U B E ML EIC T <
5D Z NI BT (Fig 5 ),

Z-XFEHTIHAEADTFOESZ Eb R D X
VIRAT 4 v I BT F ¥ —%ERTE 5, ZDRA
TAVITEITTF =00 EBVEBALEOLELD
FOHEIENEMHER L, @I HRHIIE, £
TTIEYD TALTWADIZ L, /NFEIT S, T
HFFIZIIRIOICIEY TALTWDDEMERT S
ZEMTET,

Fig. 3 Kinect 23 MER T 2 27 v b T

LY

L
Fig. e X-Y EHTER LTZAT 4 v v 7 B F v —

( 3 . (0

a) (b) s 0

Fig. 5 T B D VOO FOE X DiE, ()T
Hy O/INFH B, @R B,
4. RREXEE S AT Hh~DI

REFRE SR Y AT A~DIEH & LT, ARk
FATLIHEOENZRESELZEDTES
VAT LERETDH, FHIITR L Z EMTE,
FHKDVRFO ORI DEN, FOHEND .,
HIRFIZ & OFT HEMED & HIl C X uid, R
DRFE~DEANZFEIZNEHODTIREE R 5,

5 ¥¢8®

KinectiZ L 2EEFHRNIERH O A2 U4 % H
WiE—varFdy I Fy—p LT L,
FENETHIERWZ E8bnsM, L, Bt
ERIITFERICE—Vardy I Fr—5 Wz
BHEWO BN D, T OREIZIER LB B
TOXEY AT AA~DISHANR AR TIZ RV E
EZZim L CE T,

Kinect Z# W23, B, AFHH, i
FHOITHERBND Z EDB RN, FTHKD Y
FEOFOBESOENEYD FALEEOLEADFD
HiE 70 & E N ENOFT HEMEDSHIBIFTRE/2 1E &£
DFER BN, T ORI BRIRFIZHIBI T X 5
VAT LD EITo T2, A%, Kinect DFFME
ZHIEH L, VAT AOBFEERIT T,

7. BEICER
[1] b T > P2 2 il 2012 4E 8 H 5, CQ Hikiitt,
pp.52-53, 2012

[2]http://[www.xbox.com/jp-JP/xbox360/acces
sories/kinect/kinectforxbox360

[ 4 #, fth, KINECT for Windows SDK 711
T I T CHfm, BT AT L, 2012

[ & E, ALEICB T D 5 EE) O & E
BN X D B EE O E &b, @ RPERFPE L7
WFZERHARE S A T A TR I E 5, 2012




SURTILFRE 28 1 (2013)

T a— VERERICR T DN ED B EAS —

WIHER, Ao, FEMEE
I RFRFE T FRMEE S A7 A TR HI . T910-8507 & R @ ki
S 3-9-1
E-mail: takada@u-fukui.ac.jp

Stabilogram Pattern in Seated Posture with Alcohol Intake

Yuta Fukui, Shinichi Taniguchi, Takayuki Hirata, Hiroki Takada
Graduate School of Engineering, University of Fukui, Fukui 910-8507, JAPAN
Abstract: Alcoholic load causes a decrease in the cerebellar equilibrium function controlling
the vestibulospinal reflex. In general, it is able to adjust the degree of simulative effect on the
human equilibrium function with alcohol intake. The study included 7 healthy male subjects
(age 21-23 years). We grouped subjects by the activity of the alcohol dehydrogenase.
Stabilometry was performed on the subjects while they were in the sitting position 5 min
before, and 5, 10, ..., and 60 min after the alcohol intake. Heart rate on electrocardiography

and breath alcohol levelwere also investigated. We found characteristics in the
alcohol-induced changes of time-course of the sway values for each group.
Keywords: Body Sway, Alcohol Load, Seated Posture, stabilogram, ECG
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Shape Recognition of Plane Convex Objects Using Constrained Delaunay Triangulation

Sadayuki Abe Kenji Shoji Hiroshi Mori Fubito Toyama
Utsunomiya University
7-1-2, Yoto, Utsunomiya-shi, Tochigi 321-8585;

Abstract: We present a new technique for recognizing plane convex objects in digital images.
This is a technique that focuses when applying the constrained Delaunay triangulation to
point-group on edges of the objects, the number of triangles which every side don’t match an edge
of the objects. An outstanding merit of this is that it is robust to contours riding noise.

Keywords: shape recognition, constrained Delaunay triangulation
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Observations of brain morphogenesis and its abnormalities using MRI

Yoshihiro Fukui', Hiromi Sakata-Haga', Kazuhiko Sawada?®

!Department of Anatomy and Developmental Neurobiology, University of Tokushima Graduate
School Institute of Health Biosciences, *Faculty of Medical and Health Sciences, Tsukuba
International University

Abstract: The aim of this study was to observe the developmental process of the cortical
convolution in cynomolgus monkey fetuses and explore the potential for detection of
developmental malformations in the rat brain using 7-tesla magnetic resonance imaging (MRI).
The surface-rendered images reproduced well the cerebral surface morphology. The results reveal
that the surface-rendered images are useful for 3D investigation of the normality of the sulcal
development of the monkey cerebrum. Observations of the rats with developmental brain defects
using T,-weighted MRI showed severe brain malformations such as anomalies of cerebellar
foliations and the enlarged ventricles. Volumetric analysis based on the MRI slices revealed
significant changes in volumes of some brain regions in the brain-malformed rats. Therefore, ex
vivo MRI of the rat brain is concluded to be a useful tool for detecting gross malformations
non-invasively, and for quantitative estimation of the volume changes in each brain.

Keywords: MRI, brain development, macaque, rat
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Comparison in Degree of the Motion Sickness Induced by a 3D Video Clips
Yasuyuki MATSUURA!, Hiroki TAKADA?
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Abstract: It is generally explained to the public that accommodation and convergence are mismatched during
stereoscopic vision and that this is the main reason for the visual fatigue and visually induced motion sickness
(VIMS) caused by 3D viewing. We have devised a method to simultaneously measure lens accommodation and
convergence. The aim of this study was to (1) measure the severity of motion sickness induced by viewing
conventional 3D films on a liquid crystal display (LCD) and (2) compare fixation distances between
accommodation and convergence in middle-aged subjects while they viewed the abovementioned 3D films on
the LCD with repeated measures. We used the simultaneous measurement device to characterize 3D vision. Time
courses of these fixation distances and their distributions are compared while they viewed 2D and 3D video clips.
The results indicated that after 90 s of continuously viewing 3D images, the accommodative power does not

correspond to the distance of convergence.
Keywords: Accommodation, Convergence, Visually induced motion sickness (VIMS), Stabilometry

1. Introduction

It is generally explained to the public that, “During stereoscopic vision, accommodation and convergence are
mismatched and this is the main reason for the visual fatigue caused by 3D. During stereoscopic vision, while
accommodation is fixed on the display that shows the 3D image, convergence of left and right eyes crosses at the
location of the stereoimage”. According to the findings presented in our previous report [1], however, such
explanations are mistaken. However, our research has not been recognized in the world. This may be because the
experimental evidence obtained in our previous studies, where we did not measure accommodation and
convergence simultaneously, was not strong enough to convince people. We therefore developed a new device
that can simultaneously measure accommaodation and convergence.

Watching 3-dimensional (3D) movies, though, can produce certain adverse effects such as asthenopia and
motion sickness [2]. It has been considered that this visually induced motion sickness (VIMS) is caused by the
sensory conflict as a disagreement between convergence and visual accommodation while viewing 3D images
[3]. Thus, stereoscopic images have been devised to reduce this disagreement.

The objective of the present study is to (1) measure the degree of motion sickness induced by viewing a

conventional 3D movie on a liquid crystal display (LCD) in the measurement 1 and (2) compare fixation
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distances between accommodation and convergence in middle-aged subjects while they viewed 2D and the
abovementioned 3D video clips in the measurement 2. In the measurement 1, we quantitatively measured body

sway during the resting state and exposure to a 3D movie on an LCD.

2. Material and Method
2.1 Material and Method in Measurement 1

Ten healthy subjects (age, 23.6 £ 2.2 years) voluntarily participated in the study. Three kinds of stimuli were
presented in random order: (1) a static circle with a diameter of 3 cm (resting state); and (11) a conventional 3D
movie that showed a sphere approaching and moving away from the subjects, irregularly. These stimuli (1) and
(11) were presented on an LCD monitor. The distance between the LCD and the subjects was 57 cm.

The subjects stood without moving on the detection stand of a stabilometer in the Romberg posture, with
their feet together for 1 min before the sway was recorded. Each sway of the center of pressure was then
recorded at a sampling frequency of 20 Hz; the subjects were instructed to maintain the Romberg posture for the
first 60 s. The subjects viewed one of the stimuli, that is, (1) or (I1), from the beginning till the end. They filled
out an SSQ before and after the test.

2.2 Material and Method in Measurement 2

The subjects used in this study were two middle-aged subjects in their thirties to forties and four young
subjects (age, 23 + 1 years). The spherical object appeared as a 3D video clip located at a virtual distance of 1.57
m and moved toward the subjects to a virtual distance of 1.19 m in front of them. We asked the subjects to gaze
at the center of the spherical object for 60 s and measured their lens accommaodation and convergence distance

during this experiment.

3. Conclusion

We have reported that the VIMS could be detected with the total locus length and sparse density, which were
used as analytical indices of stabilograms. We analyzed the severity of motion sickness induced by viewing
conventional 3D films on an LCD. The nonparametric test revealed that viewing the 3D film on the LCD
significantly affected the body sway.

In this study, we also compared fixation distances between accommaodation and convergence while they
viewed 2D and 3D video clips. Measurements were made using an original machine, and 2D and 3D video clips
were presented using circular polarizing filter system. The results indicated that subjects’ accommodation and
convergence were found to change the diopter value synchronously with to the movement of the 3D images
when viewing 3D images. However, the lens accommodation is not consistent with the convergence in the
middle-aged after 90 s gazing at 3D video clips. Hence, the inconsistency between the lens accommodation and

convergence might not cause the 3D sickness but the visual fatigue.
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Abstract: The three-dimensional imaging technology by using X-ray micro-CT device has
a great potential for analyzing microstructures of plankton skeleton (radiolaria,
foraminifer, etc.). The latest results achieved with a high-resolution micro-CT are
exhibited by pictures and enlarging models.

Keywords: plankton, microstructure, micro—CT, 3D imaging technology
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The way of geopark in the eastern Toyama prefecture
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Dancing doll” Zubonbo”
Kiyoshi Kudo

Pavilion of handicraft science—toys
1104, Nakano—2chome, Fukui 918-8186 Japan
Abstract: Zubonbo doll, made in the Edo period, would be surrounded by folding screen
where a fan would be used to make it move around and dance as if it were fighting.
It will be shown how to make cheap “Zubonbo” easily.

Keywords: zubonbo, Edo period toy, dancing doll
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Counting of diatom shells in the Sawane Formation in Sado Island, Niigata Prefacture

Yuuri Sakamoto
Niigata Daiiti Junior High School

Keywords: diatom shell, Sawane Formation, Sado Island
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Image of “Itoigawa” from questionnaire survey on the Itoigawa Global Geopark

Haruka OHKOUCHI, Atsushi MATSUOKA, Niigata University, Niigata 950-2181, Japan
Keywords: Itoigawa Global Geopark, questionnaire, image, recognition
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What is a Comma-shaped Bead? ~Its Origin and Changes in Forms~
Fujio FUJITA

Former Director of Center for Archaeological Operations , Toyama City of Education,

2,Gokurakuji,Kamiichi-machi,Nakaniika-gun,Toyama-ken

Abstract : Comma-shaped beads symbolize periods. With regard to their origin, I have
proposed a theory that they are the imitation of fangs judging from their oldest
forms (in the latter stages of the initial Jomon Period). Their forms became diverse
in the late to final Jomon Period. The stylization of forms began in the middle
Yayoi Period and the representative forms became the symbol of royal power in the
early Kofun Period. The forms and materials of comma-shaped beads differ from
period to period. In other words, it can be said that “each period decides the forms,
materials, and signification of comma-shaped beads.”

Keywords : imitation, diverse, stylization, period, symbol
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Exploitation of forms for popularization of geoparks
Atsushi MATSUOKA

Niigata University, Niigata 950-2181, Japan
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Geotourism in Itoigawa Global Geopark

Ko Takenouchi
Fossa Magna Museum, Ichinomiya 1313, Itoigawa, Niigata

Abstract: Geopark is a beneficial tool for regional development by making use of
the characteristic natural and cultural resources, such as the landform, rocks,
animals, and plants, as well as human history, culture, and tradition in the area.
Geopark as a system includes promotion of regional development based on the
integration of three fundamental elements of geopark activity, 7I.e., conservation,
education, and geotourism.

Keywords: Geopark, Itoigawa, Geotourism, Regional development
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&#65532; INTERNATIONAL SYMMETRY ASSOCIATION

FROM:

7 April 2013&#65532;&H65532;Gy€+Srgy Darvas
Chairman of the Symmetry Festival 2013, CEO of the
International Symmetry Association (ISA) and
Laurence I. Gould, Chairman of the Executive Board
of ISA

TO: Those Interested in the Many Facets of Symmetry
We are pleased to invite you to the International
Symmetry Associationl (ISA)

Symmetry Festival 2013 during the summer of 2013 in
Delft. SYMMETRY FESTIVAL 2013

Delft, The Netherlands 2 — 7 August 2013

The conference website is

http://symmetry. hu/festival2013. html where
current details of the conference — accommodations,
registration, etc. — can be found. The program is
very interdisciplinary with potential appeal for
those in the creative arts (including painting
music, and dance) as well as for those in the
sciences. Of special mention is that the ISA
Festival will have two Nobel laureates giving
Keynote addresses. One of those addresses, by Sir
Harold Kroto (Nobel laureate in Chemistry) pertains
to buckyballs — and Sir Harold will also be leading
a hands—on workshop where participants will
construct models of such symmetrical structures.
The other address will be given by Professor
Gerard ‘t Hooft (Nobel laureate in Physics) who
will be speaking about symmetries in particle
physics and the recent search for the Higgs boson.

(A& : F% B shumatsO@gmail. com)

In addition there are Community Events and local
Excursions. Delft is a lovely small Dutch city where
the famous painter Vermeer lived and worked. We

already have a very extensive program put together
(as can be seen from the conference website) and
have gotten a lot of interest. The conference is
being hosted by the UNESCO-IHE Institute for Water
Education in Delft.

Address: Symmetrion

Director: Gy@+Srgy Darvas PhD; H-1067 Budapest, 29
E@+Stv@+Ss St. 4/1 Bank account: K&HBank HU24
104050045048555749531021 http://symmetry. hu; Tel:
36 1 302-6965; E-mail: symmetry@symmetry. hu
&#65532;&1#65532; &#165532; &#65532; Logo:

F. Farkas Tam@+!s

Now we would like to give you some background2 of
the ISA (from Article 1 of its formation) :The name
of the organization is the International Symmetry
Association (abbreviation: ISA). The interest of
the ISA covers any interdisciplinary
inter—cultural study of various aspects of symmetry
and related concepts (e.g., proportion, rhythm,
invariance) in science and in art, technology, and
design (in short, “symmetrology”). The
Association’ s headquarters are in Budapest. The
address of the Association is that of the Office of
the CEO. The ISA has, for many years, produced a
journal, Symmetry: Culture and Science.3 It is
currently in its 23rd volume. A sample copy (which
contains Steven Weinberg’ s keynote lecture) can be
obtained from

http://symmetry. hu/scs_online/SCS_23_1. pdf The
ISA has many distinguished people associated with

it. And they come from different countries around
the world. There are two Nobel laureates, Steven
Weinberg/Physics and Dan Shechtman/Chemistry who
are Honorary Members. One Nobel laureate, Leon
Lederman/Physics, is on its Advisory Board. And the
ISA was fortunate to have had Yuval Ne' eman as its
Honorary President. The CEO of the ISA, Gy€p+Srgy
Darvas, has also been responsible for organizing
the ISA Festival summer meetings. He is the person
to interact with if you would like more information.
His email address is darvasg@iif.hu

If you decide to submit an Abstract, it will be
accepted for review at the new deadline of 22 April
(this is a date extended beyond the one announced
in our website). However, please submit your
Abstract as soon as possible before that deadline
Any abstract obtained after 29 April may not be
printed in advance of the event.
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We look forward to your reply soon and hope to see
you this August in Delft.

With Best Regards, “Gyuri” GCy€+Srgy Darvas
and “Larry” Laurence I. Gould

l1International Symmetry Association leadership:
http://symmetry. hu/ symmetry/isa_leadership. html
2International Symmetry Association information:
http://symmetry. hu/ symmetry/isa_articles. html
3SYMMETRY: Culture and Science — Table of Contents
at:

http://symmetry. hu/scs_online/scs_online. html
&#65532;&#65532; &#165532 ; &#65532 ; &#65532;
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