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Population distribution of paramecia exhibiting galvanotaxis
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Abstract Stationary spatial distributions of a number of paramecia in a uniform
electric field were examined by experiments and found to be exponential. The
probability of their moving towards negative and positive electrodes and the
probability of their remaining stationary were also examined. Under the assumption
that these probabilities are uniform, an advection-diffusion equation was derived as
the governing equation for the number of paramecia and its stationary solution was
obtained. The values of the exponent obtained theoretically agreed with those obtained
by the experiments.
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The Kepler system supplies to Geometric calculation and Graphics
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Abstract: The software package Kepler supplies to Geometric calculation and Graphics
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Comparison with the Interval of the Proportional Character

by Digital Fonts and Handwriting -Hiragana of Vertical Writing -

Kenichiro KUTSUNA* Masumi TSUCHIYA**
*Graduate School of Natural Sciences, Nagoya City University,
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Abstract: Horizontal Line Interval of the hand-written character

is classified with shape.

As for Horizontal Line Interval, size had a rule by shape as a result of analysis experiment,
and it was shown that the mutual size was different by the number of strokes of the kanji.

Keywords: handwritten characters, balance, interval of the horizontal line
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WESBEDREEZL DUMAD =R A% (Plestiodon japonicus) 3= IR D 1S &

IMEBRRN. BXR &
BREMXFEFRESHRN HARTHEETERTIL/M4 880
E-mail:kosaku@dokkyomed.ac.jp

Ultrastructure of Skin in an Infant Lizard (Plestiodon japonicus) causing
Blue Tail Coloration
Akinori Kosaku and Kiyoshi Miyamoto
Institute of Medical Science, Dokkyo Medical University Tochigi, Japan
Abstract: Electro-microscopic observation of the skin of an infant Plestiodon lizard, which has iridescent
blue tail coloration, identified seven layers on the surface causing interferences to generate blue color and
epidermal melanophores beneath the layers, making the color conspicuous.

Keywords: lizard, skin, layers, epidermal melanophores, structural color
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RO E W 2 X 2 17T, BENPHET 06~07 um OZF 7 JfE, TOEFIZK 3 um
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tlERH S, HoBEOZF7 7@ (K 3) ZRBRLETHEIND &9 e BFEEE Ik
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KRCTTHETHNSN, RENOESZHETIZONELS D (FE1),

4. 7F 7 FRBOWERENISL B0

7 F 7 TREOBIT AT Z L B E L OO T LRI T B2 LD, HED
THEAITKROTHRMERC L > THLEEN RO NS,
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T nld T TOBIIET, FF D 158 W, dITEOES | m 1 TRE CREEAE, m=
0,1,2,.. 220, LMITWOFLEETHD, THAITIm=0D0K, m=1D 1 ROZNZENITD
WCTFHEEZFR L, TORE, £ 1LIORTEBY, 0RTIIRBEDHE 48 £ TIIPIEA 50 nm
UTFTHHIDEINTTOTHL 2D AT EAERCTH S, 58 HITBEE 70.1 nm THIL
WRlT 443 nm &2 FEEET 5, RIS 1 IROTFHAIE, 5 73 HOER) rIHE R TR b
560.2 nm OFFHEFEOOEAET D, —J7, 1025 VID 6 DR 5 TR EIE, 28I 8 ER
IZHV | AIHDLERTIIEA Th S, ZOTEAA L 2EEO T, KM@ o0,
fa iz RESERIS 2SR E CHET D 1O FHRICHE WS R Z2FY, AU THEERNL 8T
WHHDEEZHND,

P EOFFIZ L 2 TWaIE, RO =FR2 M ZFBRERICHERO L &R ZENE2035E0 [
LHEFIRONAIMEOEELERL —E LTV,

BWFFED =R N BT ARIEAR & LT TR 7o 72V 72 FHERY: A B IR L 5,

R1. VFVIBREEHBTHTHRDEEDEREETSHE

R No. SR O RFWDOWE Tt 1 RFHOWR R FH
I 24.8 156.7 48 52.2 48
I 27.4 173.2 48 57.7 48
I 443 280.0 =4 93.3 =4
\Y% 54.3 343.2 =4 114.4 EA
\'% 70.1 443.0 Ha 147.7 EFA
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[1] D.L. Fox, (1976) Animal Biochromes and Structural Colour.
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Red ROSE, Blue Rose 1/2 or 1/4 or 3/4 Mix Theorems
Hirotaka Ebisui
Oval Research Center 740-0012 Iwakunishi Motomachi 4-12-10

Abstract: We find some porisms of one theorem as the extension in Euclid and Proj
ective Geometry. But, We have seldom heard about Mix of theorems. This time,
We found Mix Theorem which is composed of mixing or combining each condition
of two theorems( Red and Blue Rose Theorems ).The ratio of mixing is 1:1 or

3:1lorl1:3 . Here, We report the diagrams of them.

Key ward: Rose Theorem, Projective Geometry, 1/2 1/4 Mix theorem

1. ZL®IC

LR, N7 OEHEY L), HE&MFPOEHREHE A L, £0%., DM
WEI2 DT OERER ST, TNT, 220%, RARATOEHE, ENXNTOE
BEMESRZ LIC L, 202201, BRds54K 202, 2O, ZO5M
MAE, BESETH, 72, RAUEBOHEMNBKVLSODZ EEROT7, ZDiE
BEEDIZHEN, 111 1,/2 720 THR<S, 3:11/4,1 : 3 3/4THRLD AT
SDEWNWHZEIZK SN, FOEBRODEAT I L ERET S

2. FNFEBFNTDOEH
I, OO EAT VT LAERT,

2008-7-14
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3. FNFGEBFNSTDIVIRTAT TS L
3.1 1:1 12 =2vyHOR%2E

2009-2-24

BATTS5L2 FEN—T7I v 7 ADEH

32 FxHF 3:1.1.4 &1:3 3.4 YR
33T A

BATTSL3 FFxti 3:1, 130&EH

4. HU

TR RROMEEEZT-T20, T2 AEERDD, 130REFELEINCLH D,
AH., fEHL, fErdbhd & v, MR AEEN, BbX5TLXL I,
ZIZT, HT, PC & CAD OHIERFHEICEHM L ET, PC & CAD 72 < LTIk, EAEIX
BV RMNSTETLEY, HOVBELEHITINET,

BEXR BEFHEHE “L2HEKER (NTOTEH) LHABOTEH (FZ/aooE
F)” s He3mBEORFEEY VAR Y T A, 20 074
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AR T ZE M) & FE TR T 2SR, £ o LoSERYOT ) — R
Commutative Lattices , Noncommutative Lattices ,and Their Infinite Dimensional Lie Algebras
ZWRE
ABRe EMBEIRFEUIZERT T 355-0063 HFERMRLTIEE 1-24-4
Takeo Miura
Advanced Institute for Mathematical Science,Ltd.
Email: t_miura@msg.biglobe.ne jp
Abstract : We consider a method of building Infinite dimensional Lie-Algebras both on commutative
lattices and on noncommutative lattices.
Keyword : Moyal Bracket, Noncommutative Lattices, AF-algebras
1. iXL®ic
ZRRK L1 AR 1 22 U IR AT T 22 AR T 5 A RBEE L £ oM MRBEEIC L VIR O R

NEART D, fHORY Clix OB TFZEREMETE S, KETT, BTFEM EOB O Moyal FHilX
X0 EBK T —REEBUN)RD N—ooT) B#p D, W8+ EOHETREFIZFE CHETHES,
2. K25 & FE nT ks - 22 ) OB

ZMEAREEORESCHESTHEEL, Mz Ls, WL THNILEEREZ —RETIMEME
L. BF&o< 51l ZoWBEz—oRkHDL, TOLICRYELFE C#E. HEETV. —oDRHA &
T 5, MO Y FiZ X Y | Hausdorff (48 X i3 Hausdorff i1 D722 0 #5218 % | JE Hausdorff
(AR R EA OBSICHET 5, LIS 1 &ReAZEmo, 1]icx LT, MR =fERrT5
(1) Hausdorff#fF+  o—o—o o o

10,1 o o o \/ \/ EREREL
o (XERR e \'/ (Cantor #£4)
(2) 7 Hausdorff #-+ E ‘ /|\. ‘I
[0,1] : . : - =X- I\
| AEE | I \ } jﬂu N }
(3) Fibonacci ¥ R
0,11 —_— b T 1;\5
@LEL ' = —— l \—/——--—-x— I .
S/L=t (3E4H) XM >4y L g BFORERS Bratteli [®
3. Moyal #HMA(x-H) L Y Lie {A% A8 <
3.1 Moyal fFMllXix V —R¥ETH 5. WA Moyal FIXTH 5, fitgh = (1/4n k) x

fdp'dp"ax'dx"fx", pHe(x", p")xsin(AWG(x" -x")+x(p"-p' 3+ p' x"-p" x"))
f,e 27—V xEWMTD FCRfgHADT7—YFHETHY, Moyal FEMKXE WYy TRT L

{{f,g}} ;, ;= F(m,,m,)G(n,,n,)2isink(m X A))K K =K m:y =(i/K) exp(i/k) (im; x + im, p)

(K, ,K,;1=(1/Ksin(k(n x m))K,, . k& Planck EEIH YT 5, KREM/D

{{f,g}} ; ;= F(m,;,m,)G(n ,n,)2ik[K,,K;] = F(m,,m,)G(n,,n,)ik(K K]

32. YxF LA F—K, OHRKT SUDREFRFIOTARRFC & 5R5,



3.2.1 EFMETOEHEG, Lie—REXNOBEEEIIHBE <Y "MV OED 25 —ERCRETHY, %

TLHEFHEF D Nx N /L Eiz SUN) % 4R L, ZEEEiX unitary,unimodular 72 Fi2® g h {75 TR T 5,

g NehV=1. 0 v =exp(dxi/N), hg=o ygh, ELFRIE J.=o Ngm' h™ CiES,

RERL I, 1=26n@a/MN)(m x AN ;,, , SZTK,=(0KJ, 2EHKT 5.
COEBIEW S =R ¥ —Th5, k=2/zN. Zh TITHITRHEIITO Moyal IEMA %8 7-,

322 ~Nro—XHEOHBE,

VyUy =exp2 iz N U vVysPylay=t y, SU(q N MEHRTH Y [2] 177188 M(2,M(2" ,0)=M(2 s s

ODEBEGR L RARICRIIMRBEFEEST D, I, ZWRL T, REBEKI ,, I, l=2isin(x ¢
(X AN, kBB, ZORFEFBOGTAROY =X LA ¥ —OHPE LIERRD, <> n—XR
TREMIBRTREBIZRIOTELOKEZED q, A0 1IZFBWENS, DY scaling Shd, —K
FEO unit Dtk c , THD, EFBRTXEMIN DO 1 I8 S, scaling 5, ZRIED unit D
KX 1 ChH 5, RREHFEO NI b o TRy u— @B Tk q, BAS. < LT RER K, =0/KJ ;,
k=27/q, CREIE, K, K;l=CiKGin(x « y (1/ay) mx K, , ##@5[2l, “hky, FEEEX
Moyal & 5858 T, Ak 5T Lie RO HBIME 2B = L 8%, HKROFETH AR
TH5, NITRO|TLLHLT, ~REMHELETOERRE CHREICHES F'—VROT STV T oD
B L EAREEE R L., ZhE2HEE T Fibonacei —%& e[ & L T4 — P50 Moyal {HIlXZ 1T, U
—REXELRODZLBRHED, DL EICEEE# LT EORIMER~2 L, Pimsner & Voiculescu 3%
HElis C*R%KAS AF REGCHE S D = & 278 LT, £ D% Elliott & Evans i Z O > D% K-k
DETHRBETHHZ L &R LE, Zhky, EWAEHE CHRUBKITH LTI, AF REGRH & £ ORISR
EEDI2AF REEMD LT, T0EBEITI. ST, LTFOZ EbMIMR X D, Tlde & iZAHF
7C C*REA~RHAT S HEE TE 5 LD XME VAL S LTS, F, Lizzi [41ILEH O TR ERED
deformation TR WIEFRMBTEOH L L TRy —X¥ A U 7 D%EMEZET T35, Topology 235
725 0T Lie RERIIFROFETCIIHERVWLEDERTHA I, BAIHKLZ LERLE,
4 FLo L HE

FLDIT M IICHIC) LRANBETHVRVBELEEA, SHEE LIV L2RRET, Lizzi TO
Topology & KD Z & LS| EFRFIXI B, Rou—X¥ A V7N \ BOT 4+ )4~ HTBR
ICaBand, 26, THOKBTFEROSE L L ORBOIBEORNE? Z2H5 X THEZV, 2B, AR
HNEFHA ORD Matrix RBLOSYEOBH I TR H 50, CBRAILIR ? XRKOHL2MEE ATV 5,
BE IR 723 SU(N)Lie-Algebras & Moyal Brackets &% Rz &M L ¥,
[1]G.Landi, Lectures Notes in Pysics :Mongraphs m51,(Springer,Berlin, 1997).
[2] T.Miura, “Generation of Nonlocal Spaces from Moyal Brackets ”, 2007. unpublished.

T.Miura, BULLETIN OF THE SOCIETY FOR SCIENCE ON FORM, 23,1,2008,87-88.
T.Miura, Proceedings of the Annual Conference of the Japan Society for Industrial and
Applied Mathematics 2008,31.

[8]G.Landi,F.Lizzi,and R.J.Szabo,[hep-th/0309031].
[4]F.Lizzi,[hep-th/0610023].
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Chaos Synchronization Analyses
by use of a complex chaotic map with strong periodicity
Syuji Miyazaki and Kai Morino

Graduate School of Informatics, Kyoto University

Yoshida-Honmachi, Sakyo-ku, Kyoto, 606-8501, Japan

Abstract: Chaos synchronization is analyzed by use of a complex map with strong periodicity. Sta-
tistical properties of phase differences, sensitive and inhomogeneous dependencies of the relaxation
time on the initial point in the phase space in the vicinity of the synchronization-desynchronization
transition point.

Keywords: chaos synchronization, large deviation, phase space, relaxation time
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Packaging/Deployment of Parabolic Surfaces in Space

Koryo Miura
University of Tokyo(Retired). 3-9-7 Tsurukawa, Machida, Tokyo
Abstract: Designing of a large deployable antenna in space has to overcome the
intrinsic difficulty of simulating K>0 surface with patch of membranes that tend to
deform into K<O surfaces.

Keywords: parabola, packaging, space, tension truss.

1. KODEZzizteZ & ORER

B, K00 b, ol Z L idm EATRETH D, L LFTHLEAEIT.
ZOWVNOEBEZBEDOLDIZ LT NIE bRy, FHERBNAERE X250 X, BHE
10 A— Rv, BEEFEE 5mm (rms) OBEREBEDONNTR T T 7%, T<ELXDR
A ROBERIZHER T DN, BERahi,

ZORRICIE, 2L OT T FERHO S NRRESREZN, E—o B oMb
BT b0 e otc, TOREEZLHUT L2000, v 7V T T Uo7 FThd, V7L
W) DIEHF L LHRICHTWDETHY, 7V T E0nH5DITEDOY 7, Lz
T T EIEEDTOND I EEERT S, VT ELIBIHRIEIRT, U7 OMITAEe A
YXDA Y2 TCTCEEBHEOKERD Z LT, MWEOEKRZ RS S, LirL, FHU
TOHNEEZILST TBETHETONIN, 2FRFBRIZ K0 TH L0, B OROHIL KO
DR ZE L TWT, EARICHESESTSH, ZHFELRY, RITHKE/hmEIZES<AE
M E 2R oNobThHd, #-C, Fv VT 77+ T, ERROEREHZRTZTITIE,
R D) 7 EES LTk b,

2. Tension Truss &WHza k&S b
EFEFIL, NTRITT T T HENEBETEART O LVwWa 7 FEREE LT,
Zoarye 7 MIKO ZRIZES L,
* OIS BEWEESEO —ARO/NEICHE L, ENENNA Y v am e H&EO T
—TNTT—T NIy NEHRT 5,
¥ BREE . EROF—T A Xy b ET IV T a ryORBICTHED, TRENLDOY
a4y MIFIFEREFBIZ, F—7 A THHOFRICEBEREDENZ S,
INT,. T RCOASEEDE T —7 VR ES R0 ARBO N T AEEKRT 5, £72.
Ay vafil7 7y Mey, REBEIR, BImEzalld+5, fBRELT, KO0 OBY
HZ. K20 O=ZAEHETHEL L2 i b, 2O a2 ® 7 ~% Tension Truss Antenna &
H WX Cable Truss Antenna & K5, 8 HAA, ZTHET T FRETFICRND 2 BT
NSS4 AN



3. ERTEZHIHKELEH

EICEZD L, KOONEbLEIBPTEZDE, 77U 7T KO DEFEEZH W=D
WHLT, 70y a P 7 ATIEK0DEREH W LIl d, —AB~ORERE %
L, F—=7N0OEIZENE 3L, B RMEREZRSEITE, 270 @m0 EN S
LD ENDrolz, KO D ZEET 5EEE LT, K=0 DA k<0 LVEALTND
D7, Fig X, 7> a vy N IAT VT T HEBAT L 20K EEZRT, 7y bRy
M2 U T %y b2, WX A r—T VDX R ERY . ZORIKNT VT F Xt
ECHER SN D, Fig. 21, N2 T v a vy b IAT T TOHBEKTH D,

Fig. 1 Antenna surface formation

| Elastic cable ties

Rear net

Fig. 2 Reflector of “HALCA”

SCHER

Miura, K and Y. Miyazaki (1990) Concept of the tension truss antenna, AIAA Journal,
28, 1098-1104.
Miura, K. and K. Tanizawa (2000) Tension truss antenna: concept, reality and futures,

In: IUTAM-TAAA Symposium on Deployable Structures, Kluwer Academic Publishers,
291-300.
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A RBE R Pantanellium D5 EFRIZH LN FLOEFIFHR

WE % S B2 BRHRL | BREA L ATRMS BAET WME #°
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matsuoka@geo.sc.niigata-u.ac.jp

Mode of pore arrangement in cortical shell of Mesozoic radiolarian Pantanellium

A. Matsuoka1, T. Yoshinoz, T. Kurihara1, N. Ishida1, K. Kimoto3, N. Kishimoto4, and S. Matsuura®

1) Niigata Univ., 2) Toyo Univ., 3) IORGC/JAMSTEC, 4) ISAS/JAXA, 5) Tokyo Gakugei Univ.

Keywords: Pantanellium, radiolaria, pore arrangement, X-ray macro CT, layered manufacturing

[FL®HIC
HBRZIIFENRET a7 « AT — a3 (CS) EWIHHIENRSHS. 200044 H 1 HIZ
BFLWCS & LT, TEORFEMgEE & —) BFAELTZ. 2D CS OFEERIIIE 7 L— 771,
(FHTTZ T N TA—TThY, SRIOFEELNZEDHERA L N—Thb. FTHEGEY L
WiE7Z70 7 hrbnd, BLERDAF—/)VERE T CHIETOIMIRICERL, Znbax 2%k
BRI EHRELZRRE LoD, TORFFIIZE S ICHER (FATF AT —LT A F)
OFEZBEET 7oy =7 eBALTWA] [2] [B8l. AV evcs MEmEhSH 570101,
e - GO KO BRBUNEWE O A EMEICHERET 2 2 E N AR THS. X~ A 71
CT il & MEEIEIZ LY, MBUROERET NV EER LT Z Lz o0 TEIcHE Lz [4].
AN, ERETNVOBLEICH EOWT, HAERMBUR Pantanellium OIVEZRIZH BV DH kAL
DOECHIFERZ B SN LD THET 5.

Pantanellium DEBEVEFEMBEREERETIL

Pantanellium 1%, HFAERFN 7 AMLICHEL, AlLETERELILHBADO 1B THD. K
BRI, BILOHHERIROIEZR L 2 KO Z LS Z L TRES T b s, EHRON
MNZIZ S HICHEE S, WEREINE® L 2B SEEOMNE— LDBEET 503, SEIOH
HTIEAN RV, AERIC A DN D BILOR, B OLE, MIROR S, ot/ &0
FEIZEZRIZ L VS OB SN TWD. Pantanellium M HIR-ET DR ZEH D, K
BITPAERICRATIMBERO—HETH L E VA D.

RGO REIZREDOBILRL, W, EENE PSR X > TIThivd. Pantanellium O]
FZOWNWTH, MO RRZ2 BN D 25 BB O TOEFHMEEGREZFIHT 2 B0,
i ALOTEIR, SRR B D3 FLOFIE X OBALOENZ DWW TIE, BB G bE%
HAHZEIETEDLN, EMRBIRSOEEZEET 5 Z L IXNE CThH 5. Pantanellium DFEEFET )V
%, FICHLHOPLHFANGEIETHIENTELD, BILOBIRZ b ONCZ O A IEMEIC
WzxDHZENTES. Alvl, Pantanellium \ZJ&3 2 HE R 1 EKIZHOWT, EIEET L2



THETZ T 72, RBOBEHIZOWNWT, Z0O X D IZFEMREIIROBE N R SN DRI D
TThD.

Pantanellium D ERIZH BN S FLOEES

Pantanellium D5 LI%, AE%IC 55270 L TEAIT 5. 1 DX D IR 2 K E X,
52Tk ALOE R VIZHOWT, BILOBBB LS AE L 6 AIEOEEEZR T DL, T
FLO L OIS, F5 X0 bAENICH 2 FOFNOMEGDS, MIZHET 2% la KILL T\ 5.

3+7+7+7+3 = 27 (GEILOKBEK)
2+1+6+1+2 = 12 (580K
1+6+1+6+1 = 15 (6AFOMAEK

BRI H LN DRAILORENT 27 TH D, D
R, 5MAEN 12T, 6 AENISETHS.
fif 2 B TR FLIZ S TH Y, 2O 5AF L
1HD 6 AENL > TS, IERED T RERD 3
FNE, WG 7TEHOBRILN LR S TWS. 4 B
O REEE < H5N2iE, 6 OS5 AaE 1 |
D6 AMENRALND. ZTOHEFRT 25T 1 ED |
5L 6D 6 AEORILNDD. D LTI,
5A L 6 AEOELIX, ARBEHEICK L TRFRIZZ
STWNWD., BBREWT L2, £HTLHE LTEE |
ENTWBPEIZ T 5 HERWL 6 A, F
I ORGFE S b 9 77 ORRRIZ 2> T, D &
W, SEERE RO I > TESIT S .

X1 X#~A 2 nua CTHiléBEEmEIC
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Geometry of pore arrangement in cortical shell of Mesozoic radiolarian Pantanellium

T. Yoshino', A. Matsuoka?, T. Kurihara?, N. Ishida?, K. Kimoto®, N. Kishimoto®, and S. Matsuura®
1) Toyo Univ., 2) Niigata Univ., 3) IORGC/JAMSTEC, 4) ISAS/JAXA, 5) Tokyo Gakugei Univ.
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Geometrical optimization of solar cells arrangement
in a photovoltaic module
Kei Obinata, Yasuhiko Takeda, Naohiko Kato and Tomoyoshi Motohiro
TOYOTA CENTRAL R&D LABS., INC, Nagakute aza-Yokomichi 41-1,
Nagakute-cho, Aichi480-1192, Japan

Abstract: To realize low cost production <¥10/kWh necessary for popularization of solar
electricity utilization, many efforts for R&D on possible low cost solar cells employing thin films
or organic substances has been paid in recent ten years. Although the importance of the attainment
of a higher energy conversion efficiency of each solar cell is indispensable, there may be another
approach to get higher efficiency photovoltaic modules by geometrical optimization of plural solar
cells. We demonstrated that obliquely arranged plural cells can possibly give 15-50% increase of
short-circuit current density by computer modelings and experiments.
Keywords: Solar cells, Geometrical optimization, Energy conversion efficiency, Short-circuit

current density
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A breathing lung model by Origami
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Development of scientific solid models:
Importance to observe substantial models in your hands
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Developing the mobile robot using only 1 D.O.F. actuator
Teppei Toyoizumi*, Shogo Yonekura, Yoichiro Kawaguchi
*The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo-to, Japan

Abstract: In this research, we developed a sphere-shaped mobile robot that can
generate multiple behaviors by using only one motor. The robot can generate the
translational motion and the rotational motion by controlling the mode of the motor.
The motor itself acts as an eccentric weight during motions. To generate multiple
behaviors, many vinyl tapes are mounted on the surface of the spherical body. The
rotational motion occurs by an interaction between the external world and these vinyl
tapes when the sphere is vibrating.

Keyword: 1 D.O.F. actuator, sphere-shaped probe robot, vibration
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3D reconstruction of surface of developing cerebrum of cynomolgus
monkey fetuses by surface rendering

Kazuhiko Sawada', Xue-Zhi Sunz, Katsuhiro Fukunishi®, Masatoshi Kashima3,
Hiromi Sakata-Haga4, Takayuki Sukamoto® , Ichio Aoki® , Yoshihiro Fukui®

1Faculty of Medical and Health Sciences, Tsukuba International University, 2Regulation Science
Research Group, National Institute of Radiological Sciences, ° Shin Nippon Biomedical
Laboratories, ‘Department of Anatomy and Developmental Neurobiology, University of
Tokushima Graduate School Institute of Health Biosciences, "MR Molecular Imaging Team,
Molecular Imaging Center, National Institute of Radiological Sciences

Abstract: The present study examined the 3D reconstruction of the cerebral surface of
cynomolgus monkeys at embryonic days (EDs) 70-150 by the surface rendering. The surface
rendered images reproduced well the cerebral surface morphology. The timetable for fetal
sulacation by these surface rendered images was good agreement with that by MR slices. The
results reveal that the surface rendered images are useful for investigating the normality of the
sulcal development of the monkey cerebrum in the 3D.

Keywords: MRI, macaque, cerebrum, surface rendering, fetus
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Four-dimensional regular polytopes made of Origami
Koji Miyazaki (Professor Emeritus, Kyoto University)
miyazaki@yf7.so-net.ne.jp

Abstract: Each of 6 kinds of 4-dimensional regular polytopes is made of a kind of
3-dimensional regular polyhedra. Almost of these regular polyhedra becomes to show
irregular shapes when they are projected into 3-space. In this report, the faces of these
polyhedra are made of Origami, and they are assembled to show projection of 4-dimensional

regular polytopes.

Keywords: Four-dimensional regular polytope, Origami
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An Approach for Microstructural Pattern Design of Materials

Zhiming Zhang'", Shuichi IWATA?, and Junjun Jia’

" Department of Systems Innovation, School of Engineering, The University of Tokyo, Japan, Tokyo, 113-8656
Email: zzmsunny(@gmail.com

? The Graduate School of Frontier Sciences, The University of Tokyo, Japan Chiba, 277-8563

Email: iwata@k.u-tokyo.ac.jp

Abstract

By taking advantage of calculated data, Many properties of materials are largely influenced by the
microstructure pattern of the material which is determined by the growth dynamics. Understanding the influence
of various control parameters on the growth dynamics is therefore of great practical importance. This research
introduced the direct and inverse simulation methods of pattern design. In addition, we used the direct method to
investigate the mechanism of pattern growth dynamics.

Keywords: Microstructure pattern; pattern design; Simulation model; Inverse method; dynamic growth

1 Introduction

The formation of microstructure pattern is a critical important process in a wide range of phenomena in
science and technology. Such behavior is exhibited in the solidification, crystal growth and metallurgical
processes. The pattern formation and components of the grown crystal, spar, etc, are the results of the
competition of the temperature, surface tension, particles interaction, particle size, composition, and so on, in
diverse systems. As a result, many of the questions concerning the formation of microstructure pattern have not
so far been satisfactorily understood. One possible way to solve the above questions is to use the computer
simulation to bridge between a set of patterns and a set of models described by algorithms and parameters. The
objective of this study is to

2 Simulation Design Procedure

In this research, we developed the computer model to simulate and design the microstructure pattern.
Computer simulations allow a molecular-level analysis of the interaction among nanoparticles which is difficult
to observe in the real experiments. The design procedure is show as below.

Models by

Model/ Parameters

direct methods Patterns Pattern

) 4

Modification

Formation Analysis

Feedback

Fig. 1 the direct pattern simulation and inverse pattern design procedure

This is a circular design procedure. Firstly, the modified simulation models including the traditional models
are used to obtain the formation patterns, and then analyze these formation patterns as the design requirements.
The simulation models before are modified by using the pattern analysis results and then the characteristic
parameters related to some factors (such as temperature and particle interaction) to influence the microstructure
pattern are introduced into the simulation models. Through a systematic variation of the simulation parameters
and changing the growth mechanism, this inverse design solution can be used to investigate the morphological
transition of the microstructure pattern affected by the influencing factors. To facilitate an efficient construction
and a comprehensive exploration of the internal relations between the microstructure design and computer

simulation models, the database is set to record the relationship between the simulation model



parameters/mechanisms and the properties of microstructure pattern.

3 2-D patterns and mathematically derive theories

There are many kinds of significant 2-D patterns that can be observed in nature and our daily lives, such ad
snow, metallurgy, vein, and so on. Various mathematically theories and models have been developed to draw
these patterning processes showed in the bellow table:

Table 1 2-D patterns mathematically derive theory and model

Mathematically derive theories Property, characteristic

Crvstall b Describing the arrangement of atoms in solids, with the
stallogra
v grapiy property of symmetry and regularity;

Can be proposed to about 90% of the patterning processes in
Nature both in Multi-D and 2-D;

LPF

Using the particle diffusion and aggregation dynamic to gain
Growth Model )
the required growth pattern;

Giving a representation of the size and shape of the whole

)

Space fillin
P g molecule, showing how much space each atom occupies D,

This research uses the growth model to design the microstructural pattern. The typical diamond-like pattern is
formed using the anisotropic dynamic growth mechanism based on the direct anisotropy model as shown in the
below Fig. 1. The methodology is to make the sticking probability direction dependent. This is achieved on a
square lattice by taking different sticking probability P, and Py on the x-axis and y-axis direction. In this case,
the pattern description factors, model parameters and dynamic mechanism are show as below table.

Table 2 The diamond-like pattern and growth model parameters

Simulation model | Pattern description factors | Model parameters | Dynamic mechanism
Anisotropic model | X~N°,  Y~N"  Y/X~N% | Py, P, N ... DLA, RLA
XHFY~N, Y/X~X ...

After model modification and parameter fitting, we
can use the inverse method to design the pattern
formation with this kind of characteristic shape.

Fig. 2 Anisotropic fractal growth pattern

By changing the parameters and growth mechanism, this application can be extended to a variety of
aggregates found in nature.

4 Discussion and Conclusion

Adopting this kind of simple methodology, we hope that it will provide a useful starting point towards a more
complete understanding of the relation between the simulation model and the pattern design. In future, the
models integrated anisotropic surface-attachment kinetics, surface diffusion, nearest- and next-nearest-neighbors
interactions will be developed to simulate and design the grown pattern.

Reference

1) Robert B. Corey and Linus Pauling (1953): Molecular Models of Amino Acids, Peptides, and Proteins.
Review of Scientific Instruments, Volume 24, Issue 8, pp. 621-627.
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Study of bendegrity structure - advanced type of basket knitting

Katsuhito ATAKE
Katsuhito Atake Institute co., Itd. Omotedai 15 Tenpaku-ku Nagoya 468-0068

Abstract: “Bendegrity structure” is named by author, and it is turn over shape of inside out the
tensegrity structure by R. Buckminstar Fuller. Bendegrity is an integrated body that subdivides the
bend power while it is an integrated body that the tensegrity is resolved the structure to the tension
and the compression power. It is possible to assemble to various shape with small kind of parts
that is a similar to tensegrity, and because of the tensegrity structure usually has corresponding
tensegrity, it is possible to use it as an easy simulator of the difficult tensegrity.

Keywords: bendegrity tensegrity Fuller architecture knitting
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Symmetry of the Bat curve family
The Bat curve which was devised by Dr. Fushimi, has some interesting charac-
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Creation of Computer Movie with a Help of Natural Signal
Shinji Sasada !, Akane Kurosawa !, Mai Takahashi!, Yuuka Tomita!, Ken Ishigaki 2,
Yuuki Kuramochi 3, Ryuji Takaki 4
1Japan Electronics College sasada@jec.ac.jp, *COMADESIGN STUDIO ishigaki@arsnote.com,
3Komaden Co. Ltd kurasan@sb.dion.ne jp, 4Kobe Design University jr.takaki@iris.ocn.ne.jp

Abstract : A new method to create computer movies is proposed, where signals including fluctuations are
extracted from natural environments and used to control random motions of objects in the movies. As
examples the scenes of snow fall, fall of blossoms, fall of leaves, water wave near a coast and motion of
aurora are created. The effect of natural signal is discussed based on its spectrum.
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Transformation of Proposition VII in Book I of Newton’s Principia
with special reference to the adjoining figures

Takeshi SUGIMOTO

Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Newton’s Principia is a difficult book for modern readers. One of the reasons is loss of
knowledge on Apollonius’s conics: this will be solved elsewhere in the near future. The original
text is written in Latin, which is another hurdle. Translation of scientific documents needs special
care to every words, equations and figures. One of the symbolic errors in figures of Principia is
found in the one adjoining Proposition VII in Book I. Scrutiny of the figures in different editions
and translations leads us to two findings. One is transformation of the figures made by Newton
himself: this revision results in extensive use of this proposition in proofs for other propositions.
Another is a mere error made by a craftsman engaged in an American edition of Principia in 1934.
This error propagates to several modern editions of Principia in Japanese (1971 & 1979) and
English (1999).

Keywords: Principia, bibliography, propagation of errors, lectio difficilior potior
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Science on Community Phenotype

Shuichi Iwata
Graduate School of Frontier Science The University of Tokyo
5-1-5 Kashiwanoha, Kashiwa City, Chiba

Abstract: Creation of a better community is realized through a process of interactions among people
and environment/nature, which results into each phenotype as a urban/rural landscape. This
phenotype can be described simply as a regional landscape, as a topology of a community with
respect to connections of people, value, mass, time and space sharing, as a set of indices to describe
regional business, sustainability, culture, and as dynamics of human activities and so on. In this
series of public lectures, different approaches to co-create our own community are introduced,
expecting follow-up discussions and actions by the audience to make this Kashiwa/Nagareyama area
better for everyone.  As a proposal from one coordinator of this symposium living in this area,
KATACHI may play an important role for different people living in the same place as a common
language to communicate, where universities needs to create universal information commons for its

regional society to evolve.
Keywords: community, landscape, phenotype, shape, co-creation, KATACHI, information commons
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Message from Sign and Massage of Sign
~ Sign-system in Environmental Design ~
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Sumiko Imai
Sumiko Imai Design office/ Graduate School of Frontier Science The University of Tokyo
3-16-10 Higashigotanda, Shinagawa-ku, Tokyo/ 5-1-5 Kashiwanoha, Kashiwa City, Chiba

duospace@os.rim.or.jp

Abstract : Sign-system requires a holistic view as a design product, namely, harmonization
as a part of each landscape, cognitive aspects as a carrier of messages for safe and smooth
traffic flow, effective emergency guides for the case, 3R(reduce, reuse and recycle) and
economy. Two examples are introduced to massage this design product for better design
getting more commitments from society.

Keywords : sign system, environmental design, traffic control, emergency guide
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“What s this. ..?” Interpretation of an uncertain shape and community formation

Yukio Ohsawa
The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656

Abstract: The interpretation of an image may vary for different viewers. According to our
experimental cases, the structure underlying the simple shape emerges from the communication of
viewers, and a consensus comes to be obtained shortly after the emergence of dense clusters of
viewers sharing common interpretations.

Keywords: Interpretation, communication, human relations, empathy
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Structuring of Artifacts and Value Creation

Kanji Ueda, Nariaki Nishino
Research into Artifacts, Center for Engineering (RACE), The University of Tokyo,
Kashiwanoha 5-1-5 Kashiwa, Chiba 277-8568, Japan

Abstract: This presentation describes structuring of artifacts and value creation,
referring to the emergent synthesis. The function of artifacts is realized by structuring
of artifacts, but artifacts not always create values even with high functionality. Value
is created through interaction among artifacts, environments and humans. From this
viewpoint, value creation model is proposed, and research examples based on these

ideas are shown.

Keywords: Artifacts, Emergent Synthesis, Value Creation
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Toward the Phenotype Science

Yoichiro Kawaguchi
The University of Tokyo

Abstract: Originally, Art had a close relationship to science, and it was quite natural that
sense was deeply connected with theory. There were few artists, however, who succeeded
in the fusion of science and art. Leonardo da Vinci has a rare talent for this fashion,
because of his deep insight into the outer world and his visual sensation, again the
meaning of our relationship to the natural world. It seems to us that art is a highly
desirable means of embodying “the chemistry of science”, the new problem with which we
are now confronted. Moreover, there is a method of creating living things and/or nature
under a quasi-reconstruction of the laws of the natural world. This method, which
approaches the observation values as closely as possible, will continue for a long time
hence. This is to pursue why materialistic shapes and colors exist in this transcendent
sphere, which includes the natural and the cosmos. The enlargement of those realms of
existence will certainly render a molding cut off from the framework of earth or mankind
possible. It is no exaggeration to say that Phenotypic Science will have to take up the
challenge of experimenting in such invisible territories as essential elements of its future
mission. Phenotypic Science is not satisfied simply to surpass a spatial phase; it must go
beyond even a time stage. Perhaps we ought to construct Phenotypic Science so that it
will push out in a wider sphere the viewpoints of artistic materials which can surpass the
various genre divisions of the separate actions of the human receptacles like seeing and
listening.
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The Method of Archimedes

Takeshi SUGIMOTO
Kanagawa University, 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama
Abstract: Archimedes is known to use his physical tool and conceptual experiments for method of
mathematical problem-solving. It is written in his Method: seeking for the volume of a paraboloid;
he uses a lever and the equilibrium of torques to obtain its volume is half the circumscribing
circular cylinder. This motive is used to manufacture the 3D mobile.

Keywords: Archimedes, Method, mobile, history of science
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Folding 4-Space Regular Simplex around Its Incenter by Using Origami Model
Keimei KAINO, Naofumi YAMAO and Kuniaki YAJIMA

Sendai National College of Technology, Aobaku, Sendai 989-3129

Abstract: When a triangle is flat-folded around its incenter by using the incenter theorem, all line

segments are brought into coincident with the base. In the same way, 4-space regular simplex is flat-

folded around its incenter. We will show this fact by using an Origami model.

Keywords: 4-space regular simplex, flat folding, incenter theorem,
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Touchable solid models of science and geometry:
Importance to observe substantial models in your hands

Y. Teshima *, Y. Ikegami, S. Oouchi, T. Ogawa, T. Kaneko, A. Tanaka,
T. Nakano, M. Fujiyoshi, A. Matsuoka, K. Yamazawa, and Y. Watanabe
* yoshinori.teshima@aist.go.jp
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The exhibition of CG using the Bat curve family

The Bat curve family has some interesting characteristic on symmetry. I draw
the CG using the Bat curve family. Please enjoy my works with some attention on
symmetry.
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Pneuma

Boon

Abstract:

"Pneuma " is an artwork of videos and photographs of the bubble shapes obtained by
blowing the air into thin oil. The air bubbles reveal actually the different pattern
whenever it i1s blown. Being aware of the bubble flow as a primitive symbol of a life and
natural rhythm, it will provide an opportunity to tune and ease our mind and to delve

into ourselves.
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TR Tes & el LT TR REEHIMEZE T X, AR R AR 00 FR a0 4 AT I VL RE A oD G RS FE
WCIHBERRA NS 5. & 2 CARBFZE TIL, ZilEMEA FLH Globorotalia orlentalls RAN T AN
— AL LT, XBMCTIZL-THLNDIWIEEG L = RITEREEHRD &I EMER LB O EERKE
WREDOFRNNT A —F 2 HZ T H-OOFFEK T 77 LAORBEEIT- 2.

A ElE G inflatainflata & G. inflata praeinflata @ 2 {E{& D LA AEAR % vy 72 (Figs.1A,3A). CT
G FoTHRon2WER TRONBBELZBIET 5 &, RERICHNMNIZZEHE Lz nLxICFE T

WETHET 2HEVWNE L, PCPEBMEA/NS WAL Rk THEEZIT LD ENS
E@%ﬁ BN 2 ODOBEANTICE W TSI E &7 % (Figs.1B,3B). Hemleben et al. (1977
Journal of Foraminiferal Research, 7(1), 1-25.) ® XK 12, B &H 2 (T —&k A KL & kAR L)@
OMICHEEOEWER D EET LI ENRINTEY, WMiBGBONE LHNEZ DT HIREEE
TAEWERBICL2BERMELELOND.

FEEAILBRFIERKEICE B 2VWEREEZMAML TN Z &AM 51, Ginflatainflata & G.
inflata praeinflata TiXM&ERICHHIM L T <. %%)5 =& o EOALE (Figs.2A,B,4A,B) & 1K FE
(Figs.2C4C)Z k7. FHOHLED X-Y FEHEZIIHEEDO O EFERIY 720 OEFEHOE N EZ R
9. T/ b, G inflata inflata ® E.O A ZFEATZELEIZNAE TH 5 O IZxt L T(Fig.2A), G.
inflata praeinflata ® Z X H AR EZ 27 5 (Fig.4A). Z ORI, Maiya et al. (1976; Progress
in micropaleontology, New York, American Museum of Natural History Micropaleontology Press,
395-422.) 73 F5 4 L 7o e i TE R D BRI DB NS IS T 5. —F5, X-Z Fifn &k 5 T Il o #iE
OB EWIZR D 572 (Figs.2B,4B). Z D & & DIEEZLICE W TRD H T 5 i fKid
JEDEH DWW, ZOMMEEET ANLHDL L, BEEROWEME L TERILTES.

! . § 0
0 100 200 300 400 500 600 700 - s - a0

Fig.2. G. inflata inflata o J¥ fiE § JIl % H
A BEELO XY (EMNmTEE) 777, B: ?Eﬁ/bm X-Z (i 00 e 5 )
Fig.1. G. inflata inflata @ F# 5% 6 5 75 7, C:G.inflata inflata ® = 5 - (T*ﬁ@? 7 7 ,C ORI L WIE B3~ 7
A B2 NE QI TE (spiral side) B )9 % i@ 5 1 E 7 E 14 BHEF S, BEHITFH L ZEEARBEZRL TV S.

W mew s w B

f

ata praeinflata o J& fg it I 46 S

A o XY (BEEWERE) 277, B: EEELO X-Z (U6
7“77, C G. inflata praeinflata ® = 3 - W’Fn@f? 7,C OREEHITH L WWIE2 S I
REREHFS, METHILZREERBEERL TV S.

Tig.3. G. inflata praeinflata o 5 £ 55 5
A B E R iE (spiral side) B : )% & il A 1 i E 4
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ALTRDHNIFIN, JEE 3 mm~4 mmOBRORE AR Ao, FZEfE CThD, K
IR CRNT 5312, Kk (A IRV ETG U

= X1 1E4:Breathing Cube
2. AT VBB, HERGR R C B reathing Cube

—37) 184 nmDHZEONTIFAR (Lk JEEH T 184*184 mm, T A 1% 184*176 mm, {HE B 1% 176*176 mm, JE=4mm® 6
KM 5725) %, 1190 JE (1K 2-a) | 1220 £ (1% 2-b) | 1260 JE([X] 2-¢) D 3 DD F 2D mmiRE CRERLIZ, THEEh
(ZEREEG L TIY ., IDNEEKRED T T M D18E)397 3 2 5, 1220 £ (B 2-b) OfEIZIE, FH T
TEMDOZAT L B ZA T INEIOIU TN, WO DRENG, JiEE2MAlE A C, #£EDMAlE B THY,
BT AR @ﬁ‘@”&)ﬁ&ﬂ%’c THDMDZA AT DA EHERTED,

(b) FElmaE 1220 F (0) FeERsE 1260 £
X2 ZEOENTRETHRNA NI

(a) ﬁfﬁ@# 1190 J&#

3. SEBRI T A 0%
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4. BPYIZ
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AT A QIR V7R s )
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X3 VEih Breathing Cube fEREN—X)
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Making Devices that Exhibit Images
in An Introductory Mechanics Drill Application.

Kimitaka Amano1, Kounosuke Kawarasaki1, Satoshi Waki1, Taiki Hoshiz, Tomoki
Iwayamaz, Hajime Fukushimaz, Shu Matsuura’
1Tokyo Gakugei University, 4-1-1 Nukui-kita, Koganei, Tokyo 184-8501,
2 Tokai University, 317 Nishino, Numazu, Shizuoka 410-0395
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ARWFGE TR 72 KFO S FHFRENNCBEE L2 NEORIRER KU vz FIREO
PC OFT A7 by 7 ETHBT 22007 7V r—v a2l LTS, KTAZ Ky
T T TV = a i, BEHAZLO R ARMBEOER, FIAEORED N L IERH
E. BIXOZOGE, EOH N EORAKRELAKZ D, o, MEBRELZ L LICLE
BME ORI ETIZ, FRUALZTEOMMEHEE, BZLOHMED 2 DOMEE TOREAME
ITW, Wt 2RO BEMEL+ETCEZI LT 5, FLEEHHMONE EO 72N %
AL LT, FIAEOBMOMELZIT S Z L 2R A TWD,

2. MAEELERESMOEREHE
W O RS o 257 A TIE, 1 RIT
N I R R 3/ Ol - AUl [/sics Practice ooz
¥a2HET, FEABEL LTI ARG D -
DT VWDOT, K7 7Y r—varyThE
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fblLie~wy 7R REZHHL, 2N v
FEOFLFKIC Y & O < PR ERAMIE 2 A%
REPICEVERTRRTLHZET, AED
DR L FFRARDL O 53 A1 & B S TR EHAO VKRR () L NEBEER ().

BERAETH D, o, FUI AL LR
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Ontological Consideration of Traditional Unit Structures of High School
Chemistry
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Topic Maps (¥, FHakfi&EZ il L, 2z BB RER & BLEfMf i 57290 IS0
FE AR TH D1, HEHE2FRTEFRIL, Topic (FE). Association (BFH) B LW
Occurrence (HH) O3 5Thd, ZOZHEIRIIH L TENENICREEEXRT HZ LNT
X, ZOEESTEA Y brY—[2] LS,

AT, FEHENHEBZE EZRAENN OB ENICET 2720 O A E R OB
ERERABFEL LTS, FARFIZ, YIFEBEORBEEEILL > CTORBREOHHKE
BEAM T RN OB EEMEHEONDS web ETO T T v FR—2DTbHEET, 26D
HAZH T & L C Topic Maps #8H L T\ 5,

AT, PHEHAE. FICESEERERICBIT2ILZE 0o migEE s £E T 540 b
nY—DERERALD, IHIC, ThEadb iz LT RO RBEITHRZ TomiEkid s oM
FEE R VI e

2. BRHBECTOL L b —DiEH

fbFdr b v —HEIChHI-> T, MEE, WEMEE, WEEL, bFEREDRE
HORMHEAEITW, TRNENONETRE vy 7 BMoMBE#EEEZ R Lz, ZOME#EEIC X
DHFBONBERNER SND, 20O X5 fEEbic kv Mo RmEB A EREIND, —T7,
Bl X TS OFFERICE LT, BEORELZIET H72DICHWLND pHIE, T9
R CLTERINAIWMETH D, HRETEHFRMKISOFE OEIZ pH NEAIND
N, HMiEEEZE2LE pH 2R MEOBEOALL LT, BELRCYEREEHEMES Y
THMT AN, LOVMERRB#HELLLOLT O BN, A bay—DfFHIC
KUV, LOVEERBBEIEHNAREICRDI LD EHFFIND,
SCHk

[1] Wik ThE vy 7 ~> 7 AM] HACERKKS IR (2006)

[2] R PE—E T4 bu P —T%] 4 — 254#:(2005)
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Construction of A Trans—disciplinary Topic Map Extended from “Dissolution”
Subjects in Chemistry.
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