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Historical Review on the Progress of Medical Image Processing
Part 1 When Did the CAD Research Begin?
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A Contribution of the Independence Support by Form

Tetsuo TOKUDA
Saitama Prefectural University,
820 Sannomiya, Koshigaya-shi, Saitama 343-8540, Japan
Abstract: From an ergonomic point of view, the living environment supporting the
independence of seniors and persons with disabilities is overviewed with relation to
form. Affordances being effective on promoting independence of those people are also
considered in the living environment.

Keywords: Form, Independence support, Safety, Ergonomics, Affordance.
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Fundamental considerations on deformation properties of
simulated structure of spider web

Takuro MORIYAMA
Anan National College of Technology,
265 Aoki, Minobayashi-cho, Anan, Tokushima 774-0017, JAPAN
Abstract:

Reasonable shape and excellent structure on mechanical properties can be seen in
nature. In this study, spider web was focused on. The structure of concentric circles
and spiral on weft of the spider web was modeled by two—dimensional frame.
Concentration load was applied to the center of analysis models on both plane and
out—of plane. The effects of the difference of shape and spiral on the deformation
properties of the spider web were considered.

Keywords: spider web, spiral, concentric circle, deformation properties
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FORMICAL SCORE and the form of the crystal system

Ken ISHIGAKI
COMA DESIGN STUDIO, 3-12-3 Nishi—Ohi Shinagawa—ku Tokyo 140-0015 JAPAN
Abstract:
Interpretations of the FORMICAL SCORE that applied the form of the crystal system.

Keywords: grammar, score, array, rhythm, proportion

1. FBHLERIZOWVT.

il X, [1] THRREZE 1T Thieb] OXETHD. LB T, EREL, BiioL
— N ESWTHERBEINDIAIBEDOREIZONEDL E, ZOBBRICEBLEY XA B R
—val R EOENEREZEIME LT 2 —b [2] R EDRBNHED.

2. SWFERE DR

SLWRG e O FEIE, 1669 AT NEA—EOERIE AL, BRRFELLTO
FERmFEDHEN LT, 7THOMSR (crystal system) : iy, FJ7, =), N5, #&F,
AL, =& oo, 32 0k (crystal group) 225, [3]

3. BEROBK, #HE, BW

BEROERIL, [1] THRARZE I, IR TE 2P ZEN LNV ORANEEE 5.

BEOLERELICEBLEZZNODOSEOERIT, REICALX OFEMELEENFERS &

ELOLCmo T e b THD. flziEehEEBTE, Toa=—7 ks

HELENA A=V TEDL, ATMBLESZITKBO X D ICHRFETE - 2452 B IS

SEWVWoT-BETHD.

LHLAALBRIZEBNTIE, 20X RN, BEESCZHAEO LD RIBEERSIT T
72, BEEHRS X MO L) &Ll LTOPHARNLEL TSI EHER
LT THLN, ZNDLOMmMBNFEELEREIICON T 57200 TR, RERERE L
L CHENDEME~EEFBRAICEYIAD DT, FCAZNLENT, RRELEAIZH XD
DTHD. oW LD, ZOREMEREICIE, WEERBMEOFWRFERN S
D, TP bZOMBNELRRBOWNF « i ZH > TWHREBOELNCHEZ D
DODTHDH., Znidfe s LHENFLOMER 2D A 9.

WTRICE BRI, MRS EOAREX, A mBRASbEy, 3L
BWHEHIERA WD, BEINMIE S0 by N EL LY, ToRRIC L Dk
DEICHR S LS, XAARERA A -V ER>TWS.

AN, BHROBERXO—fFlE L THYFEHL L TZofaE%s2Hx TRY LT
5T, koG E Y T < Gk L7z,

Tz, EOERCE2ET 2 — VA [2] OBE - RIEZ IR, @ H 2Bk oHE
J O DFR IR % R AT



SHEOY XA

Rhythmd4a0 | 4 4 '
12 13 2 7
1 8 1 14
HHDET 22— )L 1: 10 5 ;
3 16
Module Name : aProl6 Rhythm44a0R 4 4 1
) 6 15 1 12
Time : 16 (4, 4) X4 3 10 8 13
. . ) - 16 5 1 2
Proportion @ 1 :1.618 n . 9 4 14 7
Rhythm44a0R2 4 4 1
aPro16 4 4 1 9 16 3 6
4 5 10 15
1.000 1.618| 2.618  4.236 ¥ e - :
7 2 13 12
6.854 11.089 17942 20.030 iy i i i
46.971| 75.999| 122.966 198.959 7 14 4 8
2 1 5 16
321.916| 520.860| 842.7511363.571 13 8 10 3
12 1 15 6

1 @O gL (Fd RN TOL R L ENEERICE2HK.) v 27 (Bin)

4. FEREDMRR
IO ORREDOMRIROZERMER, BREMICTEMORRZIT) Z LT, FEiEx R
BB
5. BbViz
HWMEYE, HHRT VA LTo Bl - BREOES ] 21X, FEEEmEm 72
HCORERHDIEAD. 72720, BiRO X 91T, ERMHEHRO b OREE &S B R
SHEFAKICES LRI X 28R, BABREE L COKGESEHERT S Z &
FEEL V. EZINICIE, EHRBELE L TCORFMEER > T, UYRTHIN, WEHM
R AMRICERMBHAE 2D TH RV, A H LT 2 MR8 RITH D REESC
WEMAERNH 2 NE D, £, TOREPEMOIWOFT L 2 DRV ITHBWT, [E]
DENEALT D Z LT HVBRNDOTHA). RAELRIEEERTHD.
B3 IR
[1] A (2013) TTEORF2EE] 28, No. 2, pl90-191.
[2] A HME— (BRE), W OPE—BR (B) (2012) Tv=bAEO ERHE M, f#, plb6-163
[3] mARM— (fW) (2003) I/hi=bH ol FLFE, p211-226



SURCTI LT WOR$EEE §29% F15 (2014)

RV VRN FRAROME LTHE LN EREBORK
LS
HOPERFFE T 285, T 350-8585 5 & IR )11k i fisi H: 2100
tyoshino@toyo. jp

Paths of Maze as a Solution of Equation of Potential Flow

Takashi Yoshino
Toyo University, Kujirai 2100, Kawagoe 350-8585
Abstract: We obtained the solutions of mazes, the paths from entrance to exit, as
the solution of equation of potential flow. The procedure consists of four parts:
1) construction of maze, 2) extraction of the network structure of maze, 3) obtaining
a numerical solution of potential for a given network, and 4) calculation of potential
gradients. The results show that our procedure works well.

Keywords: shortest path, maze, potential flow
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The Launch of an Interdisciplinary Study of Tactile Conception of
Three—dimensional Forms represented by Origami-models

Shozo ISHIHARA, Tetsuo TOKUDA, Toyohiro HAMAGUCHI, and Toshiyuki Ishioka
School of Health and Social Services, Saitama Prefectural University,
820 Sannomiya, Koshigaya, Saitama 343-8540, Japan
Abstract: With a view to exploring tactile conception of three-dimensional forms
of Platonic solids represented by polyhedral skeletons made of Origami, an
interdisciplinary study group has been started up by the members specialized in
education, crystallography, mathematical science, occupational therapy, brain
science, and human engineering. While the objectives of the study are mentioned,
some activities which have already been done in the first year, 2013, are reported
in the present talk.

Keywords: tactual conception, three—dimensional forms, Platonic solids, polyhedral

skeletons, Origami-models
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Surface contraction causes a rectangle to be twisted
HONDA Hisao
(Kobe University School of Medicine, RIKEN CDB,
hihonda@hyogo-dai.ac.jp)
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ITlusion in Depth Perception of an Image with Transparent Light
Ryuji Takaki

Abstract: The problem of depth perception has been investigated for images with reflected light. There
are two factors for producing the depth perception, the parallax of both eyes and the fixed idea of how
3D objects look. The object to be presented in this paper gives an image with transparent light, which
seems to give a confusion in parallax of both eyes, hence we perceive its depth differently ways
according to its postures. Its image is produced by the use of a plastic polarizer sheet deformed to a
circular tube and cellophane tapes pasted on its inside surface. A mechanism of this illusion is
discussed.

Keywords: Illusion, Depth perception, Polarized light, Cellophane tape
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An Investigation of Floral Organ Numbers of the Petals in Angiosperms
Takeaki Iida
Pattern Dynamics Seminar House, 7-9-25, Asamizodai, Minami-ku, Sagamihara-shi,
Kanagawa, 252-0328 Japan

Abstract: An investigation of floral organ numbers of the petals for 4287 species of angiosperms
was carried out with the reference of “New Makino’s Illustrated Flora of Japan (2008)” [1]. It was
found that the floral petals of angiosperms are classified as bimerous: 0.1%, trimerous: 14.2%,
tetramerous: 10.4%, pentamerous: 48.1%, hexamerous: 10.6%, heptamerous: 0.1%, octamerous:
0.1% and unidentified: 15.4%. As a result, the floral organ numbers of the petals for angiosperms
are interpreted by the “optimization principle” of the interactions among petal organs.
Keywords: angiosperm, floral organ number, petal, interaction, optimization principle
1. X ®HIT
Ltk T 2 4O E: O, QMR itk , OHEL -, @HEL~ (L) DEFRD
B, WA ORIZEL > T, —EOHEAT 2,3,4,5,670L) 2b->To, DY
B FR =7 (BRER L) TIE. BAEN —ELR> TV LN, #rMYyritam
DEREE D L& THM) (BoWE) EMATWS, 2& xIX, Lo ExHlT 5
AHOREORITFLEALOBTFRHIT 3 OME, MHEALEN 3 (3HM) THoHZ L
WHIDATWD, —FH, BEENFERTIE, &EOBITEARICIT S 8. BHEAK
N5 (BHEME) THLIN, ZOFTHEMICHLRWD, 2,3, 4 22N ENEAEE T D 28K
PE, SEMEBICAEMEOEFHED LA ONTWD, ZOWFZIE [ETHE B AREY ]
(2008) [INNT /R SN TV D 4287 D EZEFE CTIX7e W H AR B AT 2 8 Y o185 o ik
ZOWTHAL, TOMRZERZLLLDOTH D,

2. BTHEWOFOBEMICEAT IFAESE

PeFHEY OIE O F M AREE . KL, (B R, BER. mER, MR)IIRR I, ZOM
HETEic, 70—V RY—2Z LTCHELE, LOLENE T CIHAECE D2 Y
DEBIEOND Z ERbolz, & 2 THAE B AEYXE (2008)[1] IZi#isnTWnD
BT REY) 4287 Tl & G~ MBI R STV 2 8 O SCEESCHR AKX OFEM 2 & Bk 2 4 E L
Too BETHEMITZERMERH O | FEIZ K o THEESCHETE A & 5 MERE B AR & 2\ T R [R) 4% 23
DL, DL AIEH D0, EFRORWEILFIE R EN2FHEE (4287 F) D 15%E< HH V|
K12 B 2T TRIEFOBENHETER2WVWEARLIELIED -T2, 20 X5 2GAIX
HIEART & T HREMBICANT, R, 2L (4287 ) @ 85% T 5 3588 FHO # -4l
MOEFOEMEEHETHZ LN TET,

3. T HEBHOHAOEEORAERRE

1B R B AR W) X8 (12 g 8 X Bk ME A3 8 C & 72 3588 TR T-HE W DL D 3K
EHEOBOMGRERT, 282 RN 6 (0.1%), 3 %M 3 FIED 609 FE (14.2%), 4
Bk 4 FpAEDY 447 FE (10.4%), SEMES FAED R S L < 2061 Fi (48.1%), 3 Hik 6 AL A
455 F (10.6%), 7 %Mk 7 LN SFE (0.1%), 8 Mk 8 AL 5 H(0.1%) & 72> T 5,



FoH
2500 <
2061
2000 +7
1500
1000 7
| 609 40 155
500 17
R T T T |o—
1 2 3 4 5 & 7 8 TEFOK

M1 BHENUECTEX-HTFHEY (3588F) OEFOKLEDOE L DR [2]
4. BFHYOEFOKMEICET B ELE
WA O AT T BHF L TH T ICERBE, TR T b TRV, RIICHE
TIETEEHLT, fhrlcX, B BRARVEZRESY, tER2T2E0RBZENSE
DHRBREMZRIBIC, B2 FOMIZL T, ERPEEREOBREDOELITISE L,
EREOEKE R IET D L, 2RI RDLDHERO/NSWIEEE KT D, EFETHE T
MOGE, HFEROWRF R EDORE RO DK 21T R-T /I 2LREE LTHEND,
ZORFEEIEL BB LD EAMUNBIEIS, AL AEFR. BEL -

it L= [ L AR (whorl, LT 2l (0 A) LIT5) T

BT 5, Y
1991 42 Bowman S v A X F X F & fioT, B8< « fEF - ST %
HEL AL~ o ET DM, 300 F#E A, B, C 28 {if{&%} P

BT 5oL aBRL, ABCEFAERBLERL varxr VAN S
AFET T IFHOEERFERTHY . JOMOBAER (EH 5 S w80 7
BH) TR, K2R T LIS, BRSNS, B - R H e
LR L~ B0, M AERAIA L TOFL T, T
FORMBTICEREGZHE, HOIMUMNEG, 28« RN - HEL
N HELN DB T B X D ARERIEBTER L TL b,
CNLOEREDOHMEE LT S L. HOBERRKICITHE
GFEE A B, C AMELTWAZ ERDMY ., - ORETFHOM L EE
HADET, BN iR - RELAR LR OHTHERRIE S T w
TWBZERHAL M ENT, L LB HHROBRLEMEIZ LD et -
IO RBEFICLsTHIBE SR TV DO+ STy, X2 EF0H(whorl)
OB, ERBOMEEHEEET 5L, R1ICRT L9 7%

T L IR DRER NI T X 5 = & 2B 80 b3+ 5,

2E Bk
(1] ## @ KRS, KIGR4r, &l 1=, SAMABE [ B Ay ] bt (2008)
[2] RERE [NF = Z A F I 7 R XD OIEF O BNEMNT(4)] 7 Reports of
Pattern Dynamics”, Vol.7, No.1, 10— 24 (2013) ISSN 1881-7076
[3] Bowman, J.L., Smyth, D.R., Meyerowitz, E.M., Genetic interactions among floral
homeotic genes of Arabidopsis, Development, Vol. 112, 1—20 (1991)
BWEE COMRICAERRIME L ZH N ETHNEARNE = A F 7 AFRE A N —
O F UG E R L, B O SO L, GER RZ I L & FE O/ LTI 0 A B REH L 720,



DUROY LT ORSFREE #5298 %15 (2014)

TIVX AT ADORBEIEE BAROEK
A
PRI RS - T221-8686 A i 43 )1 X S 46 3-27-1

sugimt01@kanagawa-u.ac.jp

Archimedes’ Quadrature of the Parabola and the Takagi Function

Takeshi Sugimoto
Kanagawa University: 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama 221-8686
Abstract: Teiji Takagi praises Archimedes for his rigorous quadrature of the parabola. This
quadrature is the method of exhaustion with infinite triangles. Takagi introduces a continuous but
non-differentiable function. Actually Archimedes’s quadrature is an extension of the Takagi
function, and so Archimedes had a close encounter with fractals.

Keywords: Method of Exhaustion, Continuous Non-differentiable Function, History of Science
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Regular and semi-regular polytopes have DNAs.

Ikuro SATO, Motonaga ISHII, Jin AKIYAMA, Sin HITOTUMATU
Department of pathology, Miyagi Cancer Center
Abstract: The configuration of proteins is determined by DNAs. If we can induce
DNA-analogs by which forms and shapes of semi-regular polytopes are uniquely
programmed, it will be possible to determine their metric (k—face number and volume).
Induction and interpretation of DNA-analogs are successfully completed. We will
introduce genetic approach for the metric determination of semi-regular polytopes.

Keywords: semi-regular polytope, metric determination, genetic approach
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DESIGN MORPHOLOGICAL CHARACTERISTICS OF A TRADITIONAL COW SADDLE
IN THE YAMAKOSHI-MURA NIIGATA-PREFECTURE

)

U Kitamura Yukiko, Tauchi Takatoshi®, Terauchi FumioV,

Kubo Mitsunori”,
1) Chiba University, 1-33 Yayoi-cho, Inage—ku, Chiba—shi, Chiba
2) Nagaoka Institute of Design, 4-197 Senshyu, Nagaoka—shi, Nigata

Sakaino Hiroshi?

Abstract: A cow saddle that has been kept in the Yamakoshi—mura Niigata Prefecture was
investigated in a 2012 seminar at the Nagaoka Institute of Design from the viewpoint of design
morphology. The saddle is placed on the backs of cows. First, the material and mechanical images
of the saddle were structured intuitively by using the DEMATEL method. It was clarified that
one of the basic mechanical properties of the saddle was structural flexibility. Therefore,
geometrical 3D data was measured by a 3D digitizer to investigate the structural characteristics
of the saddle form in relation to the flexibility. The measured 3D configuration data was
translated into IGES type data for dynamical simulations using a finite element method simulator.
As the result of the simulations, the saddle form seemed to be a dynamical optimized shape that
was intuitively made by human hands without rigid dynamism theories or material mechanics. The
form had been repeatedly revised for daily use and longevity. We suggest that the form of the
traditional cow saddle also shows high reasonability in the relationships between form, material,
presumed usage, and environment

Keywords: Cow Saddle, 3D-confoguration, Flexibility
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Consideration of Periodic Tilings by Convex Pentagons

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

1‘%%' Griinbaum and Shephard @ Tilings and Patterns T/R SV TCWAHRERZFAH L, A MAE
CRDEMB AN T RERT D, EORRE, RFIRTHDIMIAIE X A VIED REIC

ﬁfubf EDXIRTENRDLLDINERNTD.

F—U—F: LA, 2407, BBV T, A0, ZAVED

1 [FLHIC

Pl ZBRESLERY RSHEORLS T2 AR —FEONEZAR (ZOoLH>bD%x
(WA Z AN EMESZLICT D) OMEL BHEETHELZ, MEZABX A VIED MEE
FES. ZOMBEIZBEWT, IMEMAEOGETIETHHER L Ty, BE, MAAEX A VX
14D typell T I TWD N Z LSRN E D DN THEE L TV [2,3,4,5,6,9]. ¥ A
U TNOEBED2ODMEATEN HNZHENIDDOTEL S D WX DDLE2EEFITA S &
IR A, TOMBAFICL DX AU T edge-to-edge & FES (X1 R) . MMEAEX A
DB A Y 7L, edge-to-edgee & & Z LIS (non-edge-to-edge) D HEMMRIEL TV
5. BEHD14Dtype® 9 5, type 4, type 5, type 6, type 7, type 8, type 9D /D72 < L H Bl
WRTIMAAEZ A VL, edge-to-edgeZ AV U TR AR TE D, 708, type 1£72ldtype 2

WWERT A A NVERWTZZ AU 71E, —#KIZiEnon-edge-to-edge T/R I 4L TV 5 723,
¥R 72556 1 edge-to-edge # AV U VB AR TE D [6,7]. Fx L, edge-to-edge¥ A U > 7 %
AR TEDMEAEY A VL, BEIODO14Dtype® 9 H DD type® ENNZIRT I L 2R LTz
[1, 8].
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T DR EAEMRTEDIMHEAILZ AN Dtype DML, &5 TiERV. RIFFETIE, BlIIRS
NTWAREREZFIHL, BURM SN TWD 14DtypeDREN X AV v T OMWE %:F.HEL
M HATEL A VIR REOMRRIZHEIT TED LI ITHREZED T NEBEZDH.
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LEDOMHAERLT AV TRICHFET D) . K1 Dtype 30X A U > 7 NOMMH AT D
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DHFINT, ZOEIRRALFAV U TOHAICESETHDOT, 24V 2 7 OTEROMEIL
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ERNWFET D, 22T, AV THICEROMAWEE XS, WHIZH Ao % 1V
YT DEROBEWNIZS 2 X A NVOETEISTEE, WHNIZH D BEEEhO X A VO EW
WIZHD XA NDETEISTMEDN, rood LELAICENENNET HHE, TOX AV
YIIEHROVEERES D EF . ELTEOMENG, MEARFANCL LAY A
YU, BMUVEEREEO X AV T O—EICEEND.

BEMLNTWD, MEARY A NVIILTIREETESNY AV T E2EKRTED. 22
T, 140type DM AL A NVBAERTE D, FtypeDRENRZ AV 7 (ZThbiET
TR Z A ) 7 ThHD) &, BIUSREN TV DO EHREED Z 4 U > 7 OMWE % |
LTERELEMREEZHRNT5.

type 3 type 6
A=C=D=120", A+B+D=360",
A=2C,

a=b,d=c+e.
’ a=b=e,c=d.

b
E [S

e/

A\C D, A
d
B . C

1. "MHEAEX A L Dtype 3L type 6. X Dtype 3D % A U > 7 |Enon-edge-to-edge T, type 6D ¥
AV v 7lTedge-to-edge TH 5.
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Species concept of living and fossil radiolarians

Atsushi MATSUOKA
Niigata University, Niigata 950-2181, Japan

Keywords: species concept, radiolarians, living, fossil, intra-specific variation

1. [XC&HIC

A2 LEOXIICHELE DT D2000E, EWFEICE > TARENZMETHS. {La4EW
EWOLAE L, TEXAHRVBAEYOEEZHEH L THOETLIONLEE LWL, LR
5, AR L VRESHAWEEMIC OV T, —RIICIE, RENRTEX S OHERELZ R
LfF72 . BIAKE RO OFEH b A BB O ORFRIC O TR, ZOEWE IEHH
T 5. SHOMEOFIHEIZ O TH 5.

2. BAKRBROEDRH

T by bEBICE, ABICAERL TWA BB EMELZELOTEDLIZENT
XD, FICIIEAEE AR DBEBOBENEENDONEETH S, Kb E A Tk
BE LN D72 b0, MERBRT27-OICITEMBEBRELBEL TENL ORMEZERT S
Z LT D BB OSAE X, BIERUSND, I ORMCITEI N B TE 5D T,
IEAIZHARTHEZ KT 5 EITEEICZ . L Lans, SAKERIZOWTHRED
RN NG AN D D, BB r — A%, KIS E > TERABEN TN, &ERE
DBELOLWHATHD., EMEAo TRIZTICLTEIRKHIRREINDI LG DS
V.

BAMBMMEZBE L TV D EHFURBEOEKICHEY 2R b 5. MIEHOFER -
BHRECTEIRR LS 2O BB R OHEEICA DI L0 b LT, ZEENE D
B2 ZROFGEHIZRWEERTHD. 20X 2l Kk%E Z Z CTEREREREK L ISZ LITT
5.

BAKBBROLS, BREROAACTE 5. EEE, BEEZTIEIHRY OFEIZONTHT
EFEIRF R ITORTWS., 4%, ZOHFEOMENESLICED NS ETHREND.
PR R ZRET DRI, D FEVMTFHORFHIIB N ERET L5 THA .

TERERIIC K BIB D 72 WEIRE £ C, DA FORBEENRRD V) FRLEES
N5, BFENEEAR LD EITLTCWAELRDOEE, Z0O LI 2RBICH HFEOT RN
WMINTBY, Bt & LT Tn s, BEhizon T, Rk EZERSh Tk
A



3. EEMBBEDEDRH

A R OHGA1E, MORHKICEL TAHHTEL20IIRIBRIET THL. st
R S ITREMIIC R 2 DR VWA D, FIZITWICEERERND L0 T, (bafEaeii#Hid
HERCIIEEOHHAN RINDIRETHDL. LR DL, AR INDHEEICHENE A
DIIZONVTOFLEN RN L b Z N . OB L ZESEDTDITmA BN B 503,
B ZETFTWE T ARNETL2EOERNATRELE WI DI THL RV, Xy, HFEHE
DRER, Wi, BIRENREICHIKET S, —RKICE Wb b DX, HEOHIEEEITE
AR OZETHER S LADBEWVWI ZETHD. ZhIL, FEENRREZBEIIELEF
M2 EEZ b OEERICHS O MAENEX, Mo LR 2 LItHER’HH724A5. b
LD E, WARMNBAFIELRWEL L, ORISR ER 72 BB R EZRIT 2 2 & TR
BICEEL W, Lo T, &I ESICDODE > TARZEREFICRLI D2 2720,

4. BHYIZ

PLEICIERTE L 90T, BUARE R b A iR & T, BB % s. 3%
SHED B Z EIEE L LTHE B WAL AKB RO, iR EiE o 2RI X0 FEH3 M5
INRTWVEMICH D, =& 20E, TARD Pantanellium g (K1) &2\ T, Ehe
ERBITHERLZ N EITWV AW E b 5T, 80U ELOENEH I N TS, B
Z oL EAEBEOBEBO R DERICHIORAL 25 2720, FIIZ ULFEH L 7R W2E5R%8
BARS LEEEZHIFERNLZDTD5720THAH. BAEKBBRIC O THEEESORH %
B, TNE LA RBRICEETS2E W A —Y Ry 7 AR FEZEHATLIZ XY,
fbAE R OB EZHEL L, BEAITE TN ZERRODLNTND.

Primary spine

Cortical shell

Primary spine

1 Pantanellium J& R & Z OFAAL D 4 B
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Development of Visualization Software for Rolling Objects

Akihiro Matsuura® Kento Okuno? Yusuke Yamazaki®
! Div. Information System Design, Tokyo Denki University Ishizaka, Hatoyama, Hiki, 350-0394
2NEC Fielding System Technology, Ltd. ®HIMACS, Ltd.

Abstract: We present visualization software which, given a fixed 2D object and an object to be
rolled along the fixed one, visualizes the rolling and the loci of a point on the rolling object. The
software is used to make geometrical simulation of tempo-spatial patterns rolling objects make
and to actualize the objects as visual instruments for geometric performance.
Keywords: rolling, geometric objects, visualization, software, manipulation
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HLODEER D IZONWTIEELS LM ENITORTWD, FIloTr —< & LTk, 17 it
EHER SN RERTHENS Y, BENOAMEATH25M40 T T, ZAMEzE RN ES
TOHEDORERE THBENY A 704 FHBRTHLIZENLX—A B, =a2—FUbHIZ
Tomraniz, 4704 FEBIZER EZANELTENS & EOME LD SO &
LTHELND (LB, W50 MEROENY OREZ D), TOMOKEOMEE TIE,
M2 oM OSE (L7213 E) EE2EmA 5 & mALHOE EO SO E L To (N)
YA 704 FHBAEONS, MONMS OB EZEGNS & &, B0 EOBNIX
PR EPRIE, M, YA 7 a0 FEER, BRERSEH 2 2RI 2 MBS Mo T
B, HEOWHESE~D TS bE -,

Fxld, bOOENY ZNOBIEZHBLE TEBRL THWLI R T7+—I 77— MIEH
L. BRESCHBONE THEEDO R — L 28508 L THZEM Y — 0 2R B OB, EH
EAT-> C&72[12]l, 2O LX) EEORE LT, BREZHHET 2 M4 (musical
instruments) | NIEEH OIH A7 BAEIC LD FREGENAEREE CHH Z L OHEL T, &
EHE O H BB LD BN R RN v E 42 TR (visual instruments) |
EIESZ L 295, RBFZETIE., bOOERN Vi #EE 2 FH L7057 58 oAl H & ATFE 72 <
Z—rOEEEHNE LT, FHRKFEOEN Y OB R HALNEERY 7 b Y = 7 % B
Lz, BUIRO Y 7 b0 =7 Tk, Mo, A, MilELZHEGE TEHET 2 XIE L [EER
T HREEVER L, X OESOE-CEEGE X EO SO 2 sk 22N TE 5,
PREEELE LTHERKBIZOWTIE Yy hoRBE L TEEL @& 2 Hikl 7,

2. EAYTRIEY 7 b 7T OFEME EER

A Y 7 i Processing TBAJE L. Processing2.0b8 TENMEZ MR L T\ 5, E7RfEREIL LA
ToO®EY ThbH,
(i) BAKE L ZNE2MAETTKEOEMR Y O Ak

RV BT, ‘Al “TEIN=AET. “BRAET. FBBRAT. ‘Ml FEKKTE
EXOMAREHE L CEEXE, MM E L TRE L, BEXEZAAICHE S5
TENTED, HEIREEDRE, G LA, HEME EOEERORBR LR TH D,
IhboiEEHWT, ER EoMoEEE, MosE ool olEfs, [ oshE Eo g
Sy DEERZ FEAT Lol 2 X 1~ 41273 (K3 K4l2Hs T 2o MERIEL12,1:1),
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Aperiodic 2D pentomino tiling by self-similar substitution method

Y. Watanabe***, A.Minoh** .. Y.Ikegami*****
*Chia Institute of Technology 2-17-1Tsudanuma Narashino,Chiba 275-0016
** Interdisciplinary Institute of Science, Technology and Art (ISTA)
2-5-28 Kitahara Asaka, Saitama 351-0036
***Institute of Physical and Chemical Research(RIEN)
2-1 Hirosawa Wako, Saitama 351-0198

Abstract: Quantity of the information for research of aperiodic tiling except quasi-periodic
tiling is not so large as that of quasi-periodic tiling. Author shows one of the substitution example.
that is a "pentomino tile" which is made of five unit squares. First generation of a "pentomino tile"
is composed of two original pentominos and chiral two original pentominos .

Keywords: Aperiodic, Self-similar, Tiling, Pentomino
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Crystal X-ray Diffraction Transmitting from Torahiko Terada to Sho6ji Nishikawa
Riichirou Negishi
Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama, 369-0293, Japan

Abstract: X-ray diffraction by crystals is frequently used to elucidate structures for a single
crystal, DNA, proteins, and so forth. Torahiko Terada devised concept comprehending x-ray
diffraction as reflection, and Shoji Nishikawa continued after Terada and developed a method to
use a space group, which was a starting point for a diffraction crystallography in Japan. This paper
reports the methodology from the field of science on form's perception.

Keywords: crystal structure, X-ray diffraction, reflection concept, space group
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What is the Pentadron?
Kenji MAEHATA, Ikuro SATO, Hiroshi NAKAGAWA, Jin AKIYAMA

Image Mission Inc.
Abstract: The pentadron is named after ultimate pentahedron. He was born in 2008
as an atom reconstructing every kind of parallelohedra of Fedorov, e.g., truncated
octahedron, rhombic dodecahedron, elongated rhombic dodecahedron, hexagonal prism
and parallelepiped. He may play a key-role of phase transition of lattice between
FCC and BCC. We report the episodes of his birth and the reason why such a convenient
solid exists in 3 dimensional space. He is now on sale traded by Image Mission Inc..

Keywords: Pentadron, parallelohedron, Fedorov, phase transition, lattice

[1] T2 EEKIT 2 Fary gEZnbTETNS

FEAE 2 1 9 ELI Z LB MOLNTWT, FEEE, T MRS EE L TAHRRE
BFELTWD. fifha 7T —~ T 2MEORIZIE, VW TW3RITHEmEOHIZ2 30
FHGFET D2 EEINTH LN, BRA/MZIEZREZZVLOTERLDLZ OO L THD N
H5THDH. 230EHICEL2 1 9MEHICE L, ZhATLARYoKiEZn, 2 LAKREZI
WTHEE T2 ELSDPDLHRATHLI). Lok TnamAWVERERIZR S, WObLFF
EOEDOMEHEENENDL DO THDH. 22 THND RIS T 5 AREN 2B E X7
A V7 VHEIREMIEND SO THDLR, FITBET L7 T3 RLEMEED ST L
DTEDLE CETZHEE) o TWnD.

PATZHARIZOWTOHE 1 OMEIL, FTENETORENRLLINTHLN, v 70
fEEFE 72 Fr 728> 7TC, 5HEOYITZmE— — LGk, 6 A, EF1 2mEE,
EZEF 1 2K, YTESHK - — L2V Z EREHINATHS (1 8854). Zhnb5
FEOKBIT S MEOELEEK (77 b ifk) EEE<mbnTniann, bty
FUREICEETHILLEEZLNDIHMUTHS. TNTIEE2ORBEITMMIrEND &, F
EZTNOE AT
[Q] fEE~ N2 mEE AT,
TRTOYITLEIKEZNED 720,
ZOREOF/ NIV 2 ?
[A] B2IFEIREZLICT1) 2%, ZOMEEIEITLHEECT 7 40 VEERS O
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Origami—-models of Crystal Structures

Shozo ISHIHARA
School of Health and Social Services, Saitama Prefectural University,
820 Sannomiya, Koshigaya, Saitama 343-8540, Japan

Abstract: Since 1990, it has been demonstrated that constructed of polyhedral
skeletons, Origami—models of crystal structures represent regular repetitions of
atoms, i.e. periodicity, vividly and intuitively, and it should be remarked that
they show atomic positions and coordination polyhedra in a crystal structure at the
same time. Recently, it has also been revealed that octahedra sharing their faces
and vertices represent a quasiperiodic structure of Penrose Tiling by making use
of Origami. The remarkable properties of Origami-models of crystal structures are
summarized in the present report.

Keywords: Origami-model, Crystal structure, Periodicity, Quasiperiodicity, Penrose

Tiling
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Crystallographic structures generated from cylinder packing
Yoshinori TESHIMA *, Takeo MATSUMOTO, Yoshinori WATANABE, and Tohru OGAWA
*Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan
*yoshinori.teshima@it-chiba.ac.jp
Abstract: Packing problems are an important aspect of crystallography. In particular, sphere packings have
played an important role in improving our understanding of crystal structures. Although cylinder packings
have not received as much research attention as sphere packings, they are also important for the same

reason and have been investigated in the fields of both science and engineering.

Keywords: cylinder packing, periodic structure, six cubic <110> directions, cubic system, tetragonal system
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The Consequences of a Reflective Self: Visceral Perception and
Somatic Sensation

Hamaguchi Toyohiro
Department of Occupational Therapy, Saitama Prefectural University School
of Health Sciences and Social Services

Abstract: Somatic sensation can be localized precisely, whereas localization of
visceral sensation is vague, possibly reflecting differences in the pattern of
somatic and visceral input to the cerebral cortex. Here, we are discussing that
cortical specialization in the sensory-discriminative, affective, and cognitive
areas of the cortex accounts for the perceptual differences observed between the
two sensory modalities.

Keywords: Brain Activation, Visceral Perception, Somatic Sensation
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Aperiodic 3D tiling by self-similar substitution method using solid unit

Y. Watanabe***, Y.Ikegami*****
*Chia Institute of Technology 2-17-1Tsudanuma Narashino,Chiba 275-0016
** Interdisciplinary Institute of Science, Technology and Art (ISTA)
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Abstract: 100 years have run their course since the Novel Prize for physics was won to
Max.von.Laue in 1914. UNESCO determined that this year is “International Year of
Crystallography” as a 100th anniversary from the first discovery of X-ray diffraction of
copper sulfate.We introduce history of X-ray Crystallography in the Institute of
Physical and Chemical Research(RIKEN).

Keywords: International Year of Crystallography, X-ray diffraction, Max.von.Laue
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Displaying the Patterns on Spherical Surface Using WORLDEYE

Takashi Yoshino
Toyo University, Kujirai 2100, Kawagoe 350-8585
Abstract: We demonstrate displaying the patterns on spherical surface using WORLDEYE,
which is an educational toy produced by GAKKEN. This toy projects the 2D image to
hemisphere. We show our method of transformation from spherical data to 2D images
and examples obtained using the method.

Keywords: WORLDEYE, spherical surface, projection to hemisphere

ZRFAHRSE LTV % WORLDEYE 3Bk FICERE LN Y — L 2 KRR CXLHEHATH
. ZOBLEIE, USB AE VITHRAF STV D F i mE =@l ¢ L < 1 HDMT 567726 D AT
EYERMICHEETHENTED., MERSCADORMSLREKICEBR L EHRE, #HiEmE L
TOHRTERLEHHEE L THERRTDHIENTEX LD, TOMEIEE . LirL, Z
DFEREEVER L TV DB T, WORLDEYE OFiESHK—LX—V[1lIcTEFn X HicL
TT—=ZZERTIE WD D] LW HIFRIZRN. 22T, ZTORRTIE, T—F0O1fF
BT & E OVERE 2R3 5.

AT — 2 DO T = ~OEBIIAT VAR OXTITHI ZENTE S, LLFTIER
(x, y, z) (XHAERm EOEEEZEL, (X, V) Z20@EEB EOMERT. 220, x2+y2+
z2=1, z20, -1<X<1, —1<Y<1 T&»5.WORLDEYE O SHEBENRHZ 572720
WY 72 R Z2 M ELFIT L TR R NIE R b 0o 7. BEIORITOME, LT
DX THoThHdrZ Ehbholz.

X=2x/2+2z), Y=2x/(2+2)
Ho(x, y, 20 EIZBOLATWEAT 2DEBR EOR X, V) 28252 LICXoC, 8kmT
— XD T — X ~OEWNPA[EEIC 2D, 72720, HEHEN n BETHDL LD REBE
ﬁfbtu\iﬁ/\ I, X & Y I LTESBIIEREETEHZITOLRITNIE R RN &

WCHEETD.

A [E1X,  WORLDEYE D JE O Rt~ Al & LT, i L CTi&H 7 Turing
Pattern OFRHIFERE (2] 2 KB T 2Fm 2 HEL. BRESLTIE, Z0flz b &2 L TH
B OFE LWHIERE BB L.

23 3Tk

[1]%:8F WORLDEYE, http://www. gakkensf. co. jp/worldeye/

(2] 5270, AR, Bkl LD F 2 — Y v 7« X% — U ORI I, T OFREREE 28(2),
156-157(2013) (¥ v ARTY U A FH)



SURCTI LT WOR%4EE §29% 15 (2014)

PLARBLFE (AR) B IZ & 5 AR ZE HE O e
TR, AR
SURUSE 35 K SRR 1 IR 30
SRR/ G T AR AT 4-1-1

tucchy040405@gmail. com, shumatsO@gmail. com

Possibility of Improving Collaborative Learning by Augmented
Reality Teaching Materials

Shohei Tsuchida, Shu Matsuura
Tokyo Gakugei University, Faculty of Education

4-1-1 Nukuikita, Koganei, Tokyo 184-8501
Abstract: Augmented reality replace simple markers placed on the real objects with
virtual objects in the output scene of the reality. These virtual objects are programmable
and can play in the reality. We created a teaching material of a simple ecosystem
simulation using virtual plants, insects and birds to form food chain. Participants
played roles of this ecosystem by handling AR markers. It was suggested that the students
were motivated actively to participate in the virtual ecosystem.

Keywords: Augmented Reality Technology, Collaborative Learning, Classroom Activities
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Creation of a Learning Content of Making Mazes Shared through
Tablet.

Shohei Tsuchida, Shu Matsuura
Tokyo Gakugei University, Faculty of Education
4-1-1 Nukuikita, Koganei, Tokyo 184-8501

Abstract: A maze-making activity was practiced in a bth grade class of an elementary
school. Groups of 4 students created mazes by drawing walls on a 8 X8 square lattice,
and share pictures of them via a iPad-Webdav server system. Students solved mazes of
other groups’ mazes, and discussed the way to make mazes more difficult to solve. By
reconstructing the parts of the maze in a collaborative way at the same time, a more
complex maze was made in a short time.

Keywords: Augmented Reality Technology, Collaborative Learning, Classroom Activities
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Development of crystallographic teaching materials
Yoshinori TESHIMA*, Yasunari WATANABE, Yuji IKEGAMI,
Kenji YAMAZAWA, Shinsaku Nishio, Takeo Matsumoto
*Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino, Chiba 275-0016, Japan

*yoshinori.teshima@it-chiba.ac.jp
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Origami—-models of Crystal Structures

Shozo ISHIHARA
School of Health and Social Services, Saitama Prefectural University,
820 Sannomiya, Koshigaya, Saitama 343-8540, Japan
Abstract: Some Origami-models of typical crystal structures, e.g. face—center cubic
and hexagonal closed-packing structures, are exhibited. It should be noted that
owing to a wide variety of colors, Origami—-models of crystal structures represent
the periodicity, the repetitions of atoms, in a crystal, vividly, and that it is
possible for most of students to grasp the properties of the three-dimensional
structure, intuitively, after they make Origami—-models of a crystal by themselves.

Keywords: Crystal structure, Origami—-model, Periodicity
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