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Periodic five-way cylinder packing structures
Ryo Higashida (Chiba Institute of Tech.), Takeo Matsumoto (Emeritus Prof., Kanazawa Univ.)
& Yoshinori Teshima* (Chiba Institute of Tech.)
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino-shi, Chiba 275-0016, JAPAN

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

Abstract: We report that two distinct periodic five-way cylinder packing structures are derived
from periodic cubic <111> four-way cylinder packing structures.
Keywords: cylinder packing, packing density, space group, symmetry
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Homogeneous — Heterogneous Packings in Crystallographic Groups.
Takeo Matsumoto
Kanazawa University,
Private Adress :2-77 Tuchisimizu, 920-0955 Kanazawa,Ishikawa, Japan.

Abstract:

A sphere packing is an infinite, three- periodic set of non-intersecting spheres with the
property that any pair of spheres is connected by a chain of spheres with mutual contact.
If all spheres are symmetry-equivalent, the sphere packing is called homogeneous,
otherwise it is called heterogeneous [E.Koch and W.Fischer(1995) IT.Volume C,pp.654-659].
A homogeneous sphere packing may be represented uniquely by the set of
symmetry-quivalent points that are the centers of spheres [ cf: Crystallographic orbits,
T.Matsumoto and H.Wondratschek(1979), Zeit Krist. 150,181-198]
A heterogeneous sphere packing consists of at least two-symmetry-distinct subsets of
three-periodic spheres.

Some examples for crystallographic homogeneous and heterogeneous packings are shown.

1. XL®IZ

FEELEE, WRoT. RZRIZ X Y. homogeneous %5E, heterogeneous SRR &I
WHETER, BEEREEPNHBINIFE LD L, URIRELZZ L D08, BE
B e R LELET D,
2. homogeneous, heterogeneous & 1% ?
E. Koch, W. Fischer iZ IT, Volume C (1995) pp.654-659 T D& % 504,
ANy F 703, BELRW SRICANMEZ LIZEROROES LIZbDTH D,
ETOERN, JFANEMTHEL, O Sy 30 71354 - %2 homogeneous,
Z 9 TRUVOIIIESEAM « FELEE heterogeneous & =5, EROEE Xy %0 7 13ER
DL SRR A T 3 5, Fe B % ER homogeneous ¥ & > 714, cep, Fm3m, hep,
P6s/mmc @ 2 FED AT, i heterogeneous T 5, heterogeneous /N 3 > 7 1 ZERD
HL R OEE N D70 < & RIFRIIZEM 72 2 MO HEE TREIN D,
3. BREFEHRA Ay T
ERDZEEREE 72 % % 2 771 AL .Patterson, & J.S.Kasper (1972)[IT,Vol.Il,pp.342-354](Z &
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V. 1 2E T, Zhdanov notation % WV CTEIHHHI N TV 5,

N=2, [(1)|(1)|, D6h-4, No.194, P6s/mmc, O(octahedral void—symmetry centers), Z D/N < ¥ 7
TIX. BLIRERORN G IS Fo Mg, hexagonal closest packing of sphere TH %,
EROHPONLEIX, ZEE, VA a 7A@, FExFR: 2,d, 6m2 [6: Inversion axix:6 bar

=3/m]. SO X, 1/3,2/3,3/4; 2/3.1/13,1/14 TH D,

Z XX, homogeneous packing T&H 5,

N=4, |(2)|(2)|, D6h-4, N0.194, P6:;/mmc, S( sphere center—symmetry center), IT DFtikix = =
FTT, IEBLEIL, ANy 27T AR, Nowacki, i, FERZFEDOHIIERH 5,

EROWIMIEIZ2FE 2D, ZTNOOMEEEFEIITR 1),2) ODXHITh s,

1) 2 a 3m. [3: Inversion axis: 3 bar =(3,1)] 0,0,0; 0,0, 1/2 .

2) 2 d 6m2 [6: Inversion axis: 6 bar =3/m] 2/3,1/3,1/4; 1/3,2/3,3/4 .
N=2 /N> 7 LRI UEMBETHY ., £ TOERN—HOFEFREE TERRIND D,
N=4 /X % > 713 2 $L O Jis xPFRREC/r S 41, heterogeneous packing Toh 5, I,
I BEMNI DR IR X v 7 ( P6;/mmce, Cmem, P2,/m, B2/m, A2/a, P1)

(SN
“4=7C heterogeneous packing T& 5,
4. FEM Xy T
W. Nowacki (1948)i3. 54 homogeneous packings % %7, B. Grunbaum & G. C. Shephard
(1987) 3 #1712 4 packings /1 2 7=, 58 f&MH, 7 flT A mBOAEL 6 BUAL7Z208, #4079 L
HIEEE Ty (R - faAR)

p2gg-4c1[3,1] heterogeneous packing of ellipses (%, HlbkH 2PEEN R 5D,
e, p29g FEEEED 2 [B][aldREd g(/el ),g(/lel b) OXIFREEIZ IR TH 223, Bl
AU AEA T % 2 [BIElERE S FET D,

5. BT BEBoNTKHTAMRRE, 35 MbAMN., BFFL T3V,

Figure . Example pattern of

p2gg-4c1[3,1] heterogeneous

packing of ellipses. Unit cell is

indicated by a rectangle line.
Broken line:glide plane(line).
black ellipse:global twofold r.a.

white ellipse:local twofold r.a.

r.a. : rotation axis.

‘ global twofold r.a.

local twofold r.a.
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E-mail: matsu@rd.dendai.ac.jp

Animal-Like Building Blocks Based on Space-Filling Polyhedra

Akihiro Matsuura
Tokyo Denki University, Ishizaka, Hatoyama-cho, Hiki, 350-0394 Japan.

Abstract: We present three types of animal-like building blocks based on rhombic dodecahedra and
truncated octahedra. Some of the basic methods of connection and attachment of the blocks are shown.
Keywords: space-filling, rhombic dodecahedron, truncated octahedron, building block, animal-like
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V2L D W S A W BB E S 3 i 4y, BhE 95 W m R E D 2R S TnD, &6
2, ZOT7—METHIED 3 IR ~DIEEBITOI, FlZIE, Vot~ hh7 1], [A][2]. [
[31%., B 2T — 7 U7 28 M SR rTREZ AR DM ERR S TD, ZUBIF AR IC = Fe i %
ATFRIC LB CTh DD, A TlE, £ 12 mREUITE 8 mik& ) 2 FEOZEM SR L mikaHE
BEFEA L, A OG- & TIEEL D SRR OERSCW LN T A% BT Z LS CEHE)
WO DHISL Ty 7% 3 FIEE R LI-O TR T 5,

2. ER12EAZEZRAWN-OYY

W 12 HIRIT 2 SORHAFROESO LN 5 1 OERSR5M 1 DLHEARTHY ., IEFTEEEAN
AIEOEF G EL D, SRIARZH KL 9 OFfEA LT 7 ay 7% 2 FEER T2, Winb, X
2DINTEF GBI ZHMET, 5 DOZER 12 HERTOHLE 2= 0 O xy FhilZALE LT
BT 5. PROZER 12 HROHF.OIET By ORFAXEER DA O I[ZHY, ZDM G DER 12 %
RO HLLNT (21, 0, 0), (0, £1, 0) IZHDHET D, ZOFHFOSRD FFITh, x, y AL 12 317z
PEBICZETE 12 IR Z R A<EE TE5 (IS L FTOBOZER 12 mRO T L0 2 EEEZN2/2), 7
Ty A Tl SHISHFED 4 SEOFERE (+£1/2, F3/2, N2/2). (£3/2, F1/2, N2/2) (18 5 FIE) ([ F 2108
TR 12 RO R LEEW TS T 5, 7 uys BT, (2112, F3/232/2), (£3/2, £1/2, ~N2/2)I2HT
TICER 2 AREBE DTS T 5, 7avZ A, B® 3D EF A% 3 15577, AL BW b, A4
7R AR S 2EMEOH LR EZ L TVD (22T, #FRL CTIRhombic dragon | EFE5) , DX
TR L CiE, 7 a7 AT z B L OVERR y = +x, z = 0 [IxFL 2 [lE#EsFEE2S D, 7 a7 B
VX z BT L 2 BRSSP A B B y = 4x, z = 0 JEVIC 180 FERFRSEAETTDOT 1y 7 DG L
725, ZHLOMWEIL, 7ayrDOL 7 VE ELE, &R, MNLRFOJERMED S ST D035,

PIF, 7uy7 A B OREG EE T IELZOL OB T 5, ZORIEEL T, 9 DOZEE 12 KA
ALIZZNbOT a7 E R E T DR LT 20N (BT BB ZER 12 EERITRTRZE 2, &

y + (@ b -

1: 1 12 ik 2: 7 uyl EOREE R AT 3:3DEFET /L (a)7 v A (b)7 v/ B



83 (2017 6 10 -11 )

LA FTRES T D) ICE VIR E O R I B2 D, 2Tk, MR EI ATRER G & O M55 2 5,
Ty ABHIRDSE | K 4(a) DIk E TIEDN IS BEAR LD, ZIUTLEDOREADT 1y 7D (-1, 1,0),
(1,1, 0) DANR—RIZ, FOEADT 7D (-1/2,3/2,N2/2). (-312, 112, N2/2) DEF 12 HikEZ N2
TUBAL T A A DR b D ThD, ZOMmRAEET A7V 7R L 4 7oy 7T 1 EIOEEEN T

x5, X 4b)C 8 7 ayy TISES 2 JAKA B Z RS, 2 7 oy s ISEEOZETR O | CHEAET 51X
B2lod, DG 3 7T uy I FAOREEL /D527 T 2 T ay 7 AT EIE K] 4Rl (ZEDTY
HFICHE DTS TODINTRZDIER]) | 3 71y C 3 (B[RS BRIk &2 D 6% X 4(dhard, Btk
(2, 7 ay 7 ADBETATRERG AT, 7 ay VR LD e KBRE & L CTHRG LTl & 1X 4(e)lmd,

£ B WD

%] 4: Rhombic dragon 7 27 A OHRA 5 745 15

Tayy BIZh, DA - BEAETTERS LD, BRI OAAIZLD 22T 2 DO 1EEFEEEZ U
TRT, () 1 2DTayrd (0,2, 0). (1, -1, 0) DAL—RIZ $H 1 DDT YD (312, -1/2, -\N2/2).
(3/2, 112, \N2/2) 128D 3 12 FilkAHF AT %, (i) | 2DOT w70 (0,2,0). (1, 1,0) DAS—RIZ, §
91 ODTwId (-1,0,0). (0, 1, 0)\ZHDHZEE 12 HKETFHATD,

3. YNESEAEFRAWN -7 Y)Y

BITH 8 mRIXIE 6 MIELIEL DK 5 DZHETHD, REMEEE 9 DHWEER Ty r0
3D ETNER 61T T, A7 ayZid, FROY)TAE 8 HIRD 4 SOIE 6 A EIZENE YA 8 HR
FHEASLUTE 4 MARICL, SSITHEO 4 HFHOEASAREICYITE § miREfEES L TERSIL, 71
v7 A, BRI, BEENEOHLEWER DO IREZL D (Z£2C, TWild octahedra] EFE5) , A7y 73 2 [A]
Bl PR A D, 180 RS EHETD Ty 7D LD, ATy 7R THHGED 2 71
w7 DIREEIZX 7(a), (D), 22T FIRE7RGE D KR ICHE & Lok & B2 X 7(e)l T,

ol 1 L

X 5: YJTE 8 ik X 6: 7y rd 3D ET )L ¥ 7: Wild octahedra 7 27 Dk &1

4. FEO
ZH 12 HAREYITE 8 m{AZF A U= Bk O/ 7 oy 7 L IR B L T B4R L=, 7 a7 1%
FEOARM CTRIEL . EBRICHEN ATRE/R LA MR L=, Y HIZT /22 LR RBITHO TE THD,
AAFFE1% ISPS BHFE 16K00507 DBh %A 21 T{T-7=,

SE 3R

[1]Y. Watanabe, Y. Ikegami, K. Yamazawa, and Y. Murakami, “World of Scientific Puzzle Art Using Layer
Manufacturing”, Forma, Vol. 21, No. 1, 3748, 2006.

[2] Y. Teshima, Y. Watanabe, Y. Ikegami, K. Yamazawa, S. Nishio, and T. Matsumoto, “Development of
Teaching Materials to Learn Crystallographic Symmetry”, Acta Cryst. A70, C1280, 2014.

[3] E)IRE, FUE &L, “/“Fﬁ’éfﬁ%@ﬁ'@fi%ﬁﬂﬁ(?)%%%”, 55 80 [AIE ORI T VAR A T DR
58, 5 30 &, 55 2 75, pp. 166-167, 2015.
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Abstract
HARFUZH DD [nlehb)] RSN TWD, A0 EEERES, 1B, mh-EZ20E, R0k,
Bri, fEMERIRIR, 728, HdH. DIV WZARERLE 57272, L2807 O b OIIET\V0 Ty,
HARNZ DX I T4 57 MARMREHANEFEEL TV D, ZOME T, HRRICBIT 52 OEEHEN L
Z O & YR 4 5 B @ﬁﬁ%f%étTi%&;%f%ﬁbtw&%sz
1. EXYOREDNE —
A WD GBI D R e 5ikk . Bl 21T, v~ U~ ROROMIEER, F— % — OBLEHE, Bk & 22 RORHY
B 72 R ERAE . 72 CIX T OEMICE A 7R/ F — T, DNA BEIC K > TEHEBEHICIRESL LD TH DL L EZ 5N T
EEN, BTLHE ) TRV ERNbho TE T, IHEEK FRIR RS RFBE MR 7e R %) 136k
F T X I HA DRAEED R & & BICHMIZKRE S R0 TIERL, DDA
RBE AWV IR L TROBAEO L TOL ZEEFHAL, ZNURUSIEECR & FEE
NI D WE OPEBR TR TE D 2 L 2R & kDT, EEHORE
RN SRR TRt S ) D 2 & 1d Turing Model & U CULHINBENHILT
W, ZOHBRIC K BB RBGEZFTIRTEDL LN 2 & THD
RERFERZBOT, " ] ‘
EEYOEHONRE— L) BHRTIE, TH80 (Finger print) b E7- L HDHIL  (Sleep radial Side) (Gimar
. BT i ThD, BAMICRERA ML AEZITDL L, BICTED e 7
A/b&Wiméﬁt%\#ﬁEﬁf\: WEBLZ T TR RERT T, 7T— 4
%m_@éﬁ%imﬂ%ﬁ®%fi<ﬂ%m<wt@mwmn Smith 1969) 3, # iﬁg Arch
T Z OREFEIT Kuecken, Newell (2004) 12 X - THEJE STCHR I, Mulvihill and Smith (1969)'" % 1 3178.

2. [RmESN] B3 vDHAN

KRS L1, RiEFE CELEINASSLED LB HTHD, TATEHOMHIIHV G- TLE->THE
B3 LAV, HEOBACITE AV, 3y A0k LN T TIENARVK (ZIEN 7 b RERIIE R 5) |
A& DRI N A OT L, BEALEREESIDOOVEVTHRES (LA U —F—F—REE) . M VE %K
T D E, KBENHR-> TP BEHZR, HiIkHDRAT
FERM A > 2 REBE IR E VD bORFES TN, RERE, =
DREEN DA > TS HERUDE I IChH D2 &% B
EEV, WERD THLRZRW, O BHEGEEIZHEWTH
T (R0 Yy apRATOLETEELE L LBELES
LRBBED I | ETHEICHEITOL S ISR A, £ 5 ClEA
FE LTV LD ICRADIETTHSD, 20 “KEE” 1259), XY ADHED LA U—J3, 3=, K
TR R FHOR TS D=V AR—T BT OR—T EF VA8 5 BT E TF
PR e v BLCWEZLiEhEMmbA TR, ZOBGIIEIEL T 50Tk

“ <. WIEA—EEBCIRE LT3 2 L AR LTNE0ER, TOREE

s i Z LTV BEAATETENTHS,
!{\

&
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ZOFELHED LTH, —kRIIHND Z&138v, BTFEEDOLIITHFN TR Lo TWHEm & £ 5 TR
AN ZHEIZHEND, ZHUT—RRITHRND L0 b, 20X IR G (RE—EDRMHT) Kiuf
ENSSTEDNOTHD, WSS AH> THIUTERAETHRE L TG TE 5137 Th o, 20, 20D
LMz & ZFIREIIRERIZDOLDE NI DT TH DL, (F7 h— T4 7 —REE)

3. FFTAREE [<Hbelbr] OELEF
AEENT, 77TV T U LFD, TRBAMESTEE, 2 Rt AN
NAMERI LT 012> T LE 5 BIMAE T 7T 245 & IR.5,
Zo A H) =0 Wi HRKXET TSI AFRAE NS, N o
PR HEET % ST B B ORI (FERIZ(L LA ) SEEE;ZEESSSEEEE
DEARELD L RSN - OB A, R D
TR OFER S = OFRRIC A B L FHERE TR e fith o
CTOENBOETHERL Zh
ThD, EHDHIND3O0E GREE. L. B 3k 25585
B BIZITEAKA (0 LY BIENEEOA) OFT, KARET2ETE R
Bl KR ESTE T ATHREARNAAE . LY EARSH, oM
I EVERE L, REIELZ T v 7 F ¥ THEEEREIZ2 0070, BALORE G [F]
U & 5 2B TR 7= b DONETEEML AR E < poT, ENELRT<
7% (BER), A4 %S RICEH A ERTICERZ B CELZMT 5 & H
ST CEI AR KX L R DHDTL AL NB X HFE B, LV BRILAB Y. &8 Tree U L
®) MK ERS,  EHSICELTED 5 VI BiRb 5, —AOBEI AR S AR b O % B
B2 L o5 L BAUCIEAS B 78, I HOBE B X ZRT D L35 L. FF % 7 F % g 4 5 - T HkEAS
B 5, (EIREHER) ShbOREEE T 7T ARRE & IT5,

0 [V] Line

4, Mullins- Sekerka ¥4

ST, 77 72AGT I<HE2 b)) RERHAE DD, EHFEWEDN, KOREDEANRIZTTF ¥ 7 F %720
TRIEZEMBRNENIEAPEZ 25, BRIZIZIDKETHLH, HotkoTlo & TAITKL T2 RAE I 5 &K
FERHEZ D08, MATZE ZAITKIFAWE ST D EREMHITIL LAY T 5, 2EV | R 2 WE SE 512V
AMIZEZADIEH N, REENOETHERNCE S, 20X 8hRIE. MAEZ w5, S CIEREAME
KRVETFRT L, < o2F#HW, MATITHICHANREL 20, WHIK L, KofF&0F 0, ZOEEX
TARLY G HREND, ZOMRITHMEL L TOELICT 200822, 777 ARELEL 6T ZEI M
FoT, LI ERWHURTE ENRHDOTHD, fHRLTHADE, 2O OOMPEOHVES L AT, B
DIELEDWENRELDOTH D, 9 LT, MmEEICIIFAORLENELDLDOTHD, B, KOGHIZ
X, BHEESN (EHREHBT LX) 126 BXFERHLDOT, ZOZ L EKBLTAAENEND L5225,

5. STeODEHTOE DD “Dieh”

WAWART— A% JTehs ZDIENICH, R, 26 bLREL, HEHAAOAH ., KEAREIIEH LD
ENRELD, HAWZ LI, 2O —AT 1 LI EFRITER L, 2  FEOX2WIZ2FRR1H-
T, ZOZONKEHRE> T, BT LREERTWD E NS Z L7, BiEIZE, ZBOEEZEL T TOE
R, VAV =T =T —AREETDES), FTITARLERENRHY | #%EIEL, VAV —T—TF—REZET
DOFRMERS), CTEFR EFmIEN) RERHD, Z<OF FELHE) NZOXH7 vy 7V 2 TEHATWASZ
EVLIEFICHBEY, SEIORETIE, ZARIBREEEBWTHE 2N EB ST D,
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[METEY | EFHROFE
N ZFET
METEVEE, T920-0919 AR 4R TEFET 5-7

mariya@kagatemari. com

Traditional Forms in “Kaga Temari’

Takako Koide
Kagatemari Maria, 5—-7 Minamicho, Kanazawa—-shi, Ishikawa, 920-0919

1. METFHFYIZOWNT

METEY X, MEAFTHE 3MREE, ATEAELA (4FF7F) oL A~ MHIFEID
FHREOBROBKER (YFE3F) PBE AN INTETICHF - TRKoNTZORBED Exb
NTWa, METEY ORFBIZ, FLICHREZANTERRBLILIICR-sTEBY, [HEMRN
BL<BL] # BL<HD] hT T, BEDODBWVWERL LTHLEITNALTWS, 2O L5
LIRNE CHICER 2> CTREZE2EERD D, REORBRRICIZ, + 8O M R
D DOHEREN B D,

FEVIZELZELBBEIL—Y EbL,E Dk,
HARATELLENRLEZbDEE DN S, EEOHE,
BYNTHMBAE L FH E VD 2 &S EE LN
WEDOEZDIEST-ONEEY EabhlTnd, i
ST, WUDIEIBEHTEITFTZVENLEZY LT,
EREOWENESTGAE LD, RSB TR EOKRL D
WEE~SMAONMF~EIEN > T oo &
bivd, ILFRRICIEARBOR R ENE R T DI
NT—IZIENY, & oA L LT, DWWz
DT LTlEEND L ooz, KIEFMRIC
A TILAFV R ELTHEHEL LTCEHEORARLSARY, ZOHKEEF-HEIELoh T
7o —HTIEBHMEE —FBICfonD, BAERWIIHE N LT, b T~E%
TR T olz, BEMLLRCELVWLEMELTEDOELIDAREIN, ZOEVF
NEINERELICER LT,

2. MEFFYDHEYA

AN S RN O )

gD VIZHEEM DOy b EEL

JE DA A& & <

AR O ERTHLS 2D L HITEL

W 2MMEREZE L TEELRRS, L EFOHREZEL
FERICE DY CE&LTHEIY 255

HE D OERICORENNDLEOMET D

BRENPND

CESNCNSGRCNTRCNG)
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3. B ENMNY A
Btk o< 2720DEADOE Y FE LT, UTFTO3SHEENRD 7,
[HEARD 3 FE¥H]
O 10 %%y
@ 8%/ DM AA b (8K)
(AR TE 5 6 mIK)
@ 10 %55 D #L A4 o (10K)
(AN TE S 12 HIK)

OF 355 @8K @ 10K

iz bk 2 &N HY T8, ZO3HEMNERDEY FT, TN HEICHSLLT
D, RL27Y, MAEDLELY LT, BRxRERZLR > THEET,

[10 %5 o HiE v D7)
DO AV —THloTCdMEEmMEZID S
@ REExE 10HESICE&RTHORS

(8% DAL EDHIE Y DH J5)

@O bkl & B2 )
TRExZ AEST D
L& BFFE &2 D
e)

@ b L A D 72 o
VT 8 4y o it E
&35
@ FrLwvdbsi, EICH LWVEEHe L CRRICS ST 5
@ RV OBHFHTEHES L THEMR, 8N AZ 3B TOBMHEHNEEFIZHR-oTND

[10 %5 D/ AE b oHE v oM 5]
@O Jk i & F M &2 P

10 %5753 %
@ &2aCTo##HOM
23R X 1/100+H J&
X1/6=a &5 &9
@® @ ©

2, JRE O % B

S5, F AL

~EARENT, WICED O 5 AKEmB~E)T
BrLnAbts L iz R T 10 %095

Q@QFMVIKLTETOBMHEHN 10 FE0EINDETITY &, 10 Z50OMAALENE
| AR

® @
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BRERROXMFEOR 2 BBFEICISHT 5
A
FARUE S KRB E U/ &I T B AENT 4-1-1

shumats0@gmail. com

Application of Dialogue Form of Traditional Art to an Automated
Dialogue System

Shu Matsuura
Tokyo Gakugei Univ., Faculty of Education., 4-1-1 Nukuikita Koganei Tokyo
184-8501, Japan
Abstract: This study extracts an expression pattern from the Noh play, such as the
sequence constituting of conflicting dialogue, dialogues expression of concluding
proposition, and narrative of whole story

Keywords: Dialogue, Noh play, Humanoid robot

1. 1FC®IZ

HH, BFEEA 2 72— R LTEGERAT Y a— NV EmiET HNA— " —Chholz
D], NMZELEZ bbb T A v T7x—ALlrotz0 2], ERHNL ., &5V ITRRR
FBEDORH L LTI TAZA LIIEFRRGRRALRIT T D70t a—~ /A &
DIEHEN LB BIRH L TVD, 56, IRV 2 2@ U CAELEOHEERZREL, A&
ANEDOKFLEENT D, NLHEZHNWT, L0 ARTHE T 2256 ENERS R
TW5, EETORFECITABSEAER I AT LTHLIF vy FAR Y NOBREMNEL L,
RFEEAE T =R LT —ERAHENELROOH D, NTHEEZHWI-ZHBEEED
BB MO TWD4], —FH, ALHMEICLILTEL, AT, 2Ry hOFESHIED O
MERWTEHERR[ROERBT 52 &N TE 5 [3],

BHEROFIEY ORLL, HM CTEXDRITEICL D | FRAISILEH &2 B L7222
5. R2FICEARE - — KRS, BIFOHY 2672067, WESCRIOWNERTD - T
FELTWRNWEGLDIZS WA, HUELMAE RLHIZZENRVICHDRH L EXITREZDLD D
DODNBDLDIESH, NIWCEFEEAERT D eV IEICER AT LT, mHMICZT
RN TELEERFTOHLY FIIBEICRDEZANKEVD TIER WD,

2. 1 U 2 %fah

TITIEH, HERESFETEHRLST, HEFEE2HELLI O ENZHMCEER L ITH2NT
WHBREEZ H[5], REAETOHEZBICBW T, #HANIT., MEHFEMADOH UG 28T
HZ LT, REETHY 2D LEAMESAEFEMEOR ENFEBITE L LEHINA TS 6],

REIL., ERRHUICRROEZR ThoTmHE, BERICLOEFRLEMEEZRAEL TRDO LN
oo FRICHIZRBETIE, VT 2D UX LT RAGEEZMVIE L, KZITHGEOFEIC D
NTEEZBEBNENOWRENREVYON, YTHRHEZES TN EWVWIHIEANSZL N,

E<HONDPKRDOBELZFIZET ., MEEHDTERAT 5, PKEEDTTELREA D &
THAHREIL, RABRFZNT T, ZHUIEIRADOLDOTHLINLIICET L2, %
WroHBEE DOHWTEIT, EEINZRMGEORD L ndHD (D), 0%k, 7T ORADLIE
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ZUXROHFEL THOHELRNORFEOE TRED, TOHS TITARE L KA & OXSLEIT 72
<V RABFPORWED X ITRSIIHRITNTH LIS grb e < BDHATHRIZ
LTERNDEWVILMEETIR VT EIXORTAEVOREERL CGEOND M, Z LT,
DIEREE-T L ZATHIRRICENI B D, HIFRIZEEDLB - THRIZT T ORANIFIFEOAT
b, BOIFFELTERICHUENTREBIZZDN), FHOM TIERGFFEEZELREL, 7
DEMICEENRON, T &V XFOMGELIMY 5O T ONEICERNE D,

IR O TIEHBEIEXIRADNROREICRD , PRKEZERTROVICRADOEL LT
MLWEFHA, W ERDLEIDIIAMETIELEWVIMED) BdH D, BT & U X T
TFEWVWRBLERAPPKEE L > TRIZHMZ O 2T HERBROILD W), 2% HGE
W EHENTEEEDOHRKLRIZOWVWTELILD (N), 2 Z TR LHEH O D & DR E
HIN BN TENER > TS RADOH S TEREH S 2/ TATHBRF) L2,

AEPEENTI IR BRI 2B TR O D, B Lo To/NB/NT S ARESBEIZIEREN T TV D
DxERZDT, MEFILOMBEZE S LT 08, PIZEHZHR I TLEI LWINETH
Do XMEEED TIIB LR ZENENOE NS ZE0E 9 D), TOMENEGE-> T, EbH
HETHVEMOERLERD, LW IOMmAEE/NTOHRHTENDETELAM ., Thx
FCHIEE DY, ACRE—H o L X ITIFABRAEL N TRV, LIBD OB ZREV, /NTIC
KL THER=FT2FERN ToND, T2bb, T H5ERNEmE>T, ZHEOXN L%
BATLOFIZENLEVIZ T = ARNBY, ThAB#BTEVWT RSN, Zhaxd
THIFEDN 24 DRIBEZWFE LD TH S,

KESE B EE (D) =N B WIS X D2 EEA~DO 7 4 — B AL DIFEOEE O M) —»% b
DFFFEEFED (N) O D /NZ — 3 VT ZRERTANIC RO L T 2HICIEM 0 IR LR E
nNbd, 20O, BENPOWMBLLEERADL I RN —IZLoT, —2O/NFEEEF -T2
mA>< DdhiFohs,

ZONG—rEbta—~ /A FLEOBTEVWCENT 2L, VTO0KEt2—~ /AR
WZhT, VX EHEL ANMPHEYT LI ENEZONDL, D TIEIIFNLDOREEITT TN
RINERNTINET Do MM MmBEZIRR LA 2. MO L L TIZ"AiIsB"® A & B &4
LTHIAS Z&icT 5,

3. BbVIZ

I ThoTmZREN, TGV ELDL, HOMMENE X T, ZEARISCWIED S AHE
o E RSN DA, £ IR BRRILOFUNAEEZIK S TND DO TIERV D,
235 SR
[1] vAR& >, https://robohon. com/ (2016)

[2] SR B 7 ¥ F o Ma Ry b - "a b NEDOHMAMFENICET LR AARrRy PR
Vol.29(1) pp.31-34 (2011)

3] aXa=F—Tzaruairy 4 Uk A, http://orihime. orylab. com/ (2017)

[4] Wu et al. D A% L&A NTHAE, SHEAHRTSE 22 BIFERRKSREE R E
pp. 306-309 (2016)

[6] AMJINFER, A TBRNT L — A EFEDOTE ] ORI FREE Vol. 31(1) pp29-30(2016)
[6] J. Davis "Dialogue, Monologue and Soliloquy in the Large Lecture Class” Int’l J. of Teaching and
Learning in Higher Education, Vol.19(2) pp.178-182 (2007)
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On the Tendency of Writing Kanji and Kana

in Non-Kanji Learners
Kenichiro KUTSUNA

Prince of Songkla University, Faculty of Humanities and Social Sciences,
Department of Eastern Languages, A Muang Pattani 94000 Thailand kenichiro.k@psu.ac.th
Keywords: kanji education, non-kanji leaners, Japanese education, SHOSHA-SHODO

1. F

FEETE OHIRICB T, [T & I FHOKZHEEAE L, YA EORLI
WHH A LFOEZHFE, BT - DREDFEOFTEOME OLBEMEICOWVWTHTHEL., H I
WHHAFEDOHARBRIL~ODEERR, TOEZHEICOWNWTELE LT,
SHOBAROHE X, WIEHEUMIIC, BAREIZTEID, OB RLAROET /2 & —#@ b
EFRETHEETL, BO50VERELCVRTAERL2VVEMICH D, LL, TOEARNAR
i, Pl I3 E0/HL R FER POV TN EROEBERETOREIC 1T 57
DU EORLGTCHEENE Vo, VWb EXH IOV TII/NERTEET LD,
AT O MR T/ N FERAFENICITbA T Rd N2 b, FEFOENRKE S MENE - -,
FLEBEROP T, FFIZ TELL BT oW TEETIEHBEREFTICHEDHEIT.
R CIREGEN Z2EMICHAREZEEN T I 2O, REFEEZ2HEL TV DIERGFEET DM,
INETIE— ANDBENETOHEB A H 2 570, HEAHEMETLIEHEOLRLD R, XF
WOWTOHMM#HEZ L OFIFERICELL, FLEXFROVTOETE#R D XFTHEICH
EMRHBELZ ., 2F 0 XTFOEBHRENICOVWTOREIFEFICHMERZNE S X5,
COEIBEBEOPT T, MISHECTCOEBN LR LTFTOFERICOVWTHERFREIT O HA.
Bl ZIXFH L WIET~OEMARZRET S22 13, AAOERTIIN#ETH Y . FEEFTE TO
FENFFIZ LT Wz, S EIIFEFE M~ O ELITHEN, fHEEZITO 2N TE O T, A
TEDOMEMMIZONTELRE LI,

2. FEFEMKLEEFOZH RN

AL FEOEMEMBNNy Z—=—RIZHDH TV R F T« Vo7 F7—K¥% (PSU) %4 %
K GICHEZIT- T2,

AL, FAXLF, HBOINVE VY LAXLFEFOND 44 OREXFEH N TRELT S, Y
Ny B—=—I%, A AT LHE (LAY L) O L — ABREZ O MO, ¥4 XL F%
LoD, vV —@ICHWLND VY U 4 XF (Jawl) BERR EICRFELNL TV S,
L L, EFERHERBE CTIEIIAXLTERELTHEIDT, Vv UV 4 XTFTORBITEHRL TRV,
AALTFIEA AR TOI A= AT, KT VTUROXTFTORGE SND T T —7 I —
XFEEBEONTZLEEINTEBY, 77 ET7 XFICHWR, TAL7 7y hERBRIZEND
FIZRTLT D, RIEHAIZ, 80% RN~ L — A, BV IIXAREFEANN 10%T D THDH, #E AL
16 PO BEL TR E2IT>o TWVWT, BEEERICEF LT, PEOEIE O L
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Form Comparison of the Face and Muscle Expressions between
Thachi and Yoshimitsu’ s Animal Sculptures

Jian Wang, Mitsunori Kubo
Chiba University, Yayoi—-cho 1-33, Inage—ku, Chiba 263-8522, Japan

kunoichi99@gmail. com

Abstract: Two 3D forms of animal wood carvings with the same motif which were
accomplished by Ihachi Takeshi and Yoshimitsu Goto were compared, aiming to
investigate the differences of basic expressions between the two carvers. The compared
objects were contrasted according to the the distributions of the normal vectors of the
polygon mesh. As a result, Thachi’s form is confirmed to be with an anisotropic

distribution of the normal vectors, while Yoshimitsu’s form is shown to be isotropy.

Keywords: normal vector, anisotropy, isotropy, linkage clustering
Introduction

Thachi Takeshi (Thachi) and Yoshimitsu Goto (Yoshimitsu) are the Japanese carvers
of Edo Period who were famous for their historical wooden carvings as the wave of
sea, dragon and animals, and their works were widely distributed in Chiba Prefecture.
We compared the forms of their sculptures in animal motives including two head parts
of the lion as the decoration of the architrave (Kibana) [1] in figure 1. This
comparison could be considered as the parallel case to validate the conclusions in
the former study [2] that the surfaces of Thachi’ s sculpture tend to orient to several
certain directions while the surfaces of Yoshimitsu are confirmed to be orient to
directions in variety.
Method

The polygon mesh objects of
the sculptures are generated
from the photos in Autodesk
Remake [3]. We retriangulated
the polygon mesh to produce a
more uniformed tessellation
constructed by equilateral

triangles to contrast the

difference of the distributions d |
Work of lhachi, Oyamaji Fudoudo Work of Yoshimitsu, Zenrinji
of the facet normal vectors. We

Figure 1 Wood Carvings of Kibana Lion by Ihachi and Yoshimistu
projected the initial points of
all facet normal vectors to the center of a unit sphere, therefore the density spectrum
map of the terminal points on the surface of the sphere could represent the degree
of the concentration of the facet normal. Then we analyzed the terminal points by

linkage clustering to investigate the isotropy or the anisotropy of distribution of
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b) Density Spectrum Map of Yoshimitsu's form 22-Linkage Clustering Result

Figure 2 Comparison of the Average Density and Cluster Acreage between lhachi and Yoshimitsu

the facet normal.
Result

According to the density spectrum map on the unit sphere we could confirm that
the facet normal of Thachi’ s formmainly concentrate on the two poles in high density,
while the facet normal of Yoshimitsu spread in two wider areas, and the maximum density
of Yoshimitsu is 85. 3% of the maximum density of Thachi. From the result of the linkage
clustering we confirmed the locations of the clusters including top and second top
quantity of the terminal points fit the density spectrum map well, therefore the
boundaries of the high—density areas on the map could be defined according to the
shape of the cluster result. We confirmed that the average densities of the top and
second top areas of Thachi are much higher than Yoshimistu.

This comparison indicates that the distribution of the facet normal of Thachi tend
to be anisotropic, mainly orienting to 2 directions, while the facet normal of
Yoshimitsu orient to directions in variety, for the acreage of the top cluster areas
are wide and the densities are relatively lower.
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Phyllotactic spiral and Tetrapak milk

Tkuro SATO, Hiroshi NAKAGAWA (Gallery of Wooden Polyhedra)
Department of pathology, Miyagi Cancer Center, 47-1

Nodayama, Medeshimashiote, Natori, Miyagi 981-1293, Japan
Abstract: The golden spiral is often observed in the phyllotaxis of flowers and
leaves. Its torsion angle is 2z /(1+¢ )=137.5° , which is near to that of Boerdi jk-
Coxeter helix (arccos(-2/3)=131.8° ) and far from Sommerville tetrahedral prism
(120° ). The phyllotaxis is insufficiently explained by a hollow—tube model.
Analogously considering such two examples, we will designate a solid model herein.

Keywords: Golden angle, Boerdijk—Coxeter helix, Sommerville tetrahedron
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MM TIERETAICONTECHEDIHEOENRKKRIZRD L HIC, EEEITH)> ELE
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TLEIMNLTHD, EOREL G- T AT 360X1/(1+¢)=137.5° L 3hbd, Z
DAL 360° %2 1 ICHEEDE LI L DT/ TWT [HeMA LFERD,

2. EMNmEAEIZLD KL HEA

ENmEOmEmZ#EAS L CE=ABELY 2R NTHEEZIELZ LN TE S, IEMN
R SR B 8 Al Boerdijk—Coxeter helix (LA F B-C helix) & FEIEX 4L, 2 U A
arccos(-2/3)=131.81° OMELHEAZHM <, TORENMITEIL D72 | Eik 2 IR
IR L LTHEMMEICR D 2 &idRn,

3. mEET NS VY v I\‘ET/M\
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4. Sommerville D% MERIZ L DKL H A

Sommerville DM E AKX 3L DE X[2,V 3,V 3]0 %0 =M A KD 72 2 % m ik
Thd, ZOMNERIZITHE CHERA 222 M FEENE (reptile) (TR J&BH X D o FR 8 &
VN9 double duty RMEENH Y, T M TNy AP BIEGT L XPRTIELT 5 EEWITH
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XNbd, 775, Sommerville WEAIZEM AELEHUEER CH-> T, HAN 4 HA
DOFEEF D 1(60° ,90° )IZeb X H12, EMEERD 60D HLA4BOEI E@ES, NEER
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Fusion of Traditional Forms and Image Projection

Ritsuko Izuahra, Nobuto Yamauchi
Kanazawa Institute of Technology

Abstract: City of Kanazawa promotes the regional activation. As a part of this promotion
activity, we held the projection mapping event at Tsudumi—mon in Kanazawa Station four times
from 2013 to 2016. Tsudumi-mon is symbolic construction of traditional culture of Kanazawa.
We aim to create a fusion of the traditional forms and the advanced technology images on
Tsudumi-mon.

Keywords: projection mapping, regional activation, traditional forms

1. & -8#M

JEREHTRRBH S IV RIR DR OF T2 liRb WA Z HINE LT, SRR T8 Ymyz /v g
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e g2 U e — AR OME O TR E N TV 5, BYRIEMMOB LW TR BT EE)
ERUNTEHDOENICRE E NS, EHICHTTT Ty FREMIEENT DX S SREYNTH LT
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7Y aYRYEYINEBITES, ZIT. [TEM) ORZ2ED LIEMGEBIZTTS 2ol X
D& S HRBEEZER U, Th0E, BTIROMIME IS EMICE DR TG ZIED . ZNnT
NOED 2N T Tz BIZR, MMOEEDEWZTEN L, MENICOHREE 22T LT =

23



83

(2017 6 10 -11 )

®1 £iRER T&M) TRy vavvevbELy

A= a VRBZMA S EICK> T, MiEORITEREZRBI L, £z, HHPICBVTE, KT
NOREEIC X > TH U ZHIEZOHIBMCHN L EEZ A A—VERETELICK D, HORITEE,
VREZG [T R ED T REZ Ui, MGERHZT KT 52 & T, EMOARDEORHEZ IO E
HMUIEDOMN ZIRZ DT EMNTE T, SETHFEHZUNA., THRZEKBHAZERL TVERL,

5% 3k

1 LA, BT T SIRER T8 B 2H\ER Ty 2 /v a vy EVTORE, HATY
A VEREO3EEF KA, pp.520-521, 2016

24



83 (2017 6 10 -11 )

EICR2BRED-L Y
DARJCTE, FEH 52
TIERTE, TENMEXIRER 1-33

mkubo@faculty. chiba—u. jp, aued@faculty.chiba-u. jp

How to make a natural surface of the Elastica form of Winnowing Basket

KUBO Mitsunori, AUED Akira
Chiba University, 1-33 Inage—ku, Yayoi-cho, Chiba
Abstract: A morphological analysis on the KIZUMI’ s winnowing rice basket, which has been
handed down in KIZUMI district, Sousa—city, Chiba Prefecture and has been designated as
national important intangible cultural heritage, was carried out. As a result, it was
confirmed that this form seemed to be governed by the characteristic curved surface that
consisted of the restoring force of elastic body of the bamboo—beam—frame and the planar
basic shape which was a knitted sheet with sliced bamboo fiber and wisteria skin. And,
we tried to remake the form with some familiar materials as an educational good.

Keywords: morphological analysis, winnowing basket, curved surface, elastic body
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Figure 1 Forming process of the KIZUMI 's winnowing
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Science Origami: Origami-models of Paul Schatz Solid and Kaleidocycle

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

Abstract: By making use of Science Origami, a method for building three-dimensional structure
models of crystals and molecules, Origami-models of Paul Schatz solid and kaleidocycle have
been constructed of tetrahedral skeletons. It is exhibited that sharing edges with each other,
tetrahedral skeletons are connected by inserting a stick of paper string at their vertices, and a new
and easy way of constructing three-dimensional models of enantiomers, mirror images of each
other, is introduced.

Keywords: Science Origami, Paul Schatz’s solids, Kaleidocycle, Tetrahedral skeleton, Chirality

174 KA 7 01i%, 6 HUL EoBEoNmEE, B2 La L TV 7RI LT
LoT, Vs oERGMARE S L CNmAEz RIS 2 N TEET,

Alal, BRI OO FIEEEHA L T, WHEEOFHE#ESE (A7 hy) OHEREZKET
B L. T4 YA 7 0ERTIL ey oYK R]IOIFTVRET LD 2 ML ZHIEL £
L7z, 6k, BEIAETH A7V b rofERicid, BEoICHEEoBEER 2B | B
HMEEEL TWE LN, BRI 2O OTE S D2k THERET 22 LIck - T,
2N OEEGEE XY AL— AT A ERHEE L,

ENEED 27 v b 8EE L CRIELEZDIA R A 72000 kET V(K1)
L BBRAONEERSMHESER L THIELZ SUL - vy v S EOHF VTS L (X2
(a)-(c)) ZIESER L, VA = A0 #D FEDEGIKR O ST IRREE T T LHIEICE LT
WaHZ EERLET,

(a)

(b) (c)

1 T4 RSA K2 R vx Y SROIT Y REE T
JDP Y KET L

%3 SR
(1] TM.C.xyyy= hIAN IAINV], P VA« Yy bva A8 —fhZE ., Bovzy « ¥V 40" v (2002)
(2] TEREoORFZERFI B, FoRFESHEE, S EE (2013) 564 —565.
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Models for periodic structures of cylinder packing
Ryo Higashida (Chiba Institute of Tech.), Takeo Matsumoto (Emeritus Prof., Kanazawa Univ.)
& Yoshinori Teshima* (Chiba Institute of Tech.)
Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino-shi, Chiba 275-0016, JAPAN
* yoshinori.teshima@it-chiba.ac.jp
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Enlarged Skelton Models of Radiolaria
T. Nakagawa (Chiba Institute of Technology), K. Kimoto (JAMSTEC),
A. Matsuoka (Niigata Univ.) & Y. Teshima (Chiba Institute of Technology)*

* yoshinori.teshima@it-chiba.ac.jp
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ERTEHIRT—4. ERT—A~THL., FREL/ A XOREETO-. EELEERT—4 26 BHAOR. 21 @K
NEREIDT YV AERANTHERLT,

XL®HIZ HHELGBRT—2%AL. 3DTYUATIUARERZAEEL, FhoEHEOHAEISE
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X#CTIRE AR OMILR 26 E{A%E X#R CTEE CEBEMITRAREAEFT A D ScanXmate-DF 160TSS105)
THbd, BIEICKEYRBO-ZRTHBET—2D—HlZE1 IR,

ERTMKRT—20OHE XBRCTEEIL-THEONZRRHET—2 TIFF BX) 2E&HT—42
STLER) ICEBRLIZE. /A X(BHEROEBEERTELGABEEDOFTELLD)DBREEITS. FTIX
THET—2%EHY T+ (Imaged) ZRAL. =ZRTMKT—4 (0BI x) (CEHR L. SSICHIOEH
Y 7 b (NetfabbBasic) TEMT—2 STLER)ANEEHR LI, REICSTLIFEEY 7 + (Magics) &M
WT/ A XDBREZFTVD. BRT—42 (B2) 2&-,

BRDEY LtHROERT—2ZRAVVTHEEZERL, SERERTTHEEE. 3DT)UA
(MakerBot Replicator 2X) ZfERAL. ERHLE (K3, K4,

BEICER  [1] Y. Teshima, A. Matsuoka, M. Fujiyoshi, Y. Ikegami, T. Kaneko, S. Oouchi, Y. Watanabe, K. Yamazawa, Enlarged Skeleton Models of

Plankton for Tactile Teaching, Lect. Notes. Comput. Sci., (2010) 6180, pp.523-526

[2] Fig, 28, EL. Ax. 0E. [FAREBOMLABREDOFFEI. FeLEBOMEL VROHI LTI, 2016 F6 A. #Hat =t

1 “kelEr—4 I 3 EAEA e B35 21 fER D F R
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Production and application of protein models
Kiyohiro Osada, Gota Kawai, and Yoshinori Teshima
Chiba Institute of Technology, 'Faculty of Engineering, *Faculty of Advanced Engineering, 2-17-1
Tsudanuma, Narashino-shi, Chiba 275-0016, JAPAN

Abstract: We designed and made 3D models of protein complexes as teaching materials for
molecular biology and biochemistry. The models assisted students to understand the structure and
interaction of proteins.

Keywords: 3D printer, Protein, teaching materials

EMBRE S LUV TS 27-01201%, RS FONREEEZHHE L, = oMt
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AL > TIEIERERE D TONERER ZER L, EaRFERICBIT2#ERTIEAL
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K E LT IE, 7V X7 vAF RMREROBERE TTELERFICB W LG
DREINTZHLDTHDL, TRV 7 MU= 7 Toh 5 UCSF Chimera ZFIH L T STL 7 7
AN ~DEWEIT, BIAMEFEE D Replicator 218 (MakerBot #H81) % ffi f§ L CHEAL %
TERLL 7=,
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BO3O0KE (KIET50 1) 2FTNTENRLL640MEITER L, 20X X7
EREHEOY T a=y b (1) PoRRDHEZEERTHL. M3 THE, 250 7a2=y}
NWHRD _BIKZ L RIETHD PurM Z U0 Bk, “8KE LT (L) BLOHERKLE
LT (F) ThZRERLEZ, 2L 0EAITWFRHEHEBICH o0 09 <, A%
BIOSFEWMFOERZICBWTCEAEDOHMBETRD D720 KEICES. > TWb,
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A review on so-called "principle of equal distance
at the Kamo-gawa River"

Ryo Yamafuku' ®, Yamato Ueno? ® and Syuji Miyazaki**
1) Hyogo Prefectural Nagata Upper Secondary School,
2-5 lkeda-tanimachi, Nagata-ku, Kobe-shi, Hyogo, 653-0821
2) Kouyou Junior & Senior High School, 127 Ohta, Wakayama, Wakayama 640-8323
3) ELCAS Kyoto University, Sakyo-ku, Kyoto, 606-8501
4) Graduate School of Informatics, Kyoto University, Sakyo-ku, Kyoto, 606-8501

Abstract: It is known that different geometrical structures of phase space in a classical
system (for example, "islands" indicating periodicity and chaotic "seas") correspond to
different statistical properties of energy-level spacings in a quantum system.
Characteristics of level repulsions and attractions are reflected to a function form of
probability distribution functions of level spacings. Such spacing statistics are also shown
in a human behavior. It is often said that couples sit evenly spaced apart along the
Kamo-gawa River, which is a first-class river in the Yodo-gawa River System that flows
through Kyoto City, Kyoto Prefecture. Statistics of such couple spacings are analyzed by
actual measured values. Not alone couple spacings but walker, runner and bicycle traveler
spacings are considered.

Keywords: Microwave, Plasma, , Energy level, Level statistics, Quantum chaos
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Spectroscopy of plasma induced by a kitchen microwave
Yamato Ueno™ ¥, Ryo Yamafuku? ® and Syuji Miyazaki*®
1) Kouyou Junior & Senior High School, 127 Ohta, Wakayama, 640-8323
2) Hyogo Prefectural Nagata Upper Secondary School,
2-5 |keda-tanimachi, Nagata-ku, Kobe-shi, Hyogo, 653-0821
3) ELCAS Kyoto University, Sakyo-ku, Kyoto, 606-8501
4) Graduate School of Informatics, Kyoto University, Sakyo-ku, Kyoto, 606-8501

Abstract: A mechanical pencil lead or a dress pin absorbs well electromagnetic wave
emitted from a kitchen microwave as an antenna, both ends of which emit electrons. They
ionize surrounding gas molecules and microwave-excited plasma is produced. Statistical
properties (level statistics) of energy-level spacings of spectroscopy of this plasma are
discussed. It is known that different geometrical structures of phase space in a classical
system (for example, "islands" indicating periodicity and chaotic "seas") correspond to
different statistical properties of energy-level spacings in a quantum system.
Characteristics of level repulsions and attractions are reflected to a function form of
probability distribution functions of level spacings. From this viewpoint of quantum chaos,

energy spectra of the microwave-excited plasma are considered.
Keywords: Microwave, Plasma, , Energy level, Level statistics, Quantum chaos
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Spectroscopy and level statistics of

hydrogen, helium, neon and mercury low-pressure discharge tubes

D, 2)

Yusei Maeda and Syuji Miyazaki*®

1) Kumamoto Prefectural Uto Junior and Senior High School
Kojo—machi 63, Uto, Kumamoto, 869-0454
2) ELCAS, Kyoto University, Sakyo-ku, Kyoto, 606-8501

3) Graduate School of Informatics, Kyoto University, Sakyo—ku, Kyoto, 606-8501

Abstract: Statistical properties (level statistics) of energy—level spacings of
spectroscopy of hydrogen, helium, neon and mercury are discussed. It is known that
different geometrical structures of phase space in a classical system (for example,
”"islands” indicating periodicity and chaotic ”“seas”) correspond to different
statistical properties of energy—level spacings in a quantum system. Characteristics
of level repulsions and attractions are reflected to a function form of probability
distribution functions of level spacings. From this viewpoint of quantum chaos

energy spectra of each gas are considered.

Keywords: Gas tube, Discharge, Energy level, Level statistics, Quantum chaos
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Observing Diversity in the Parastichies
Riichirou NEGISHI Saitama Institute of Technology
1690 Fusaiji, Fukaya, Saitam, Japan T 369-0293
Abstract: We propose a practical method to calculate parastichy numbers, as the numbers of lines
formed with continuous sunflower seeds and pineapple ramenta, using Fourier transform. The
filling for the seeds and ramenta were simulated. By this method, parastichy numbers can be
directly and accurately determined even when the parastichy numbers at a divergence angle
include three or more generalized Fibonacci sequences. Therefore, the sequences obtained by this

method are also useful as characteristic values of planar structures.
Keywords: Diversity, Fibonacci sequence, Golden angle, Parastichies, Parastchy number

1. FL®HIC

v UV ORIIK1IICRTEOICREmZ b AMRIZHER
S THDR T 225 %ﬂflﬂé Z D HHEABUTR R
TRTEIITHEIICH > THRTE#T 5 & 55 L 89N
RED, ZOHIT Parastlchy numbers & V) i1(Saunders,
1992), KDOHET 34 & 55, HIZHWMITIL 21 & 341
b, ZILHE DKL Parastichies & \Wbil, 7 4 RS
v F TR E N D, Jean(2009)1% Adler M HEZE L 7= #Br
X197 %M > THE L EINOBFEEZ E LD TS (K1),
Pennybacker(2015) % (£ = @ Parastichy number % 7 — VU —
EHFIH CTRD TN D

Table 1. Different sequences with various divergence angles.

Figure 1. A real sunflower.

divergence .
sequences (parastichies)
angle

137.51° | G(1,2)(F)1,2,3, 5, 8,13, 21, 34, 55, 89, 144,233, 377, 610, 987, 1597, ..
99.50° | G(1,3)(L):1,3,4, 7, 11,18,29, 47, 76, 123,199,322, 521, 843, 1364,...
77.96° | G(1,4): 1 9, 14,23,37, 60, 97, 157,254,411, 665, 1076, 1741, ..
64.08° | G(1,5): 1
54.40° | G(1,6): 1
4725° | Ga,7: 1,
2
2

11,17, 28,45, 73,118, 191, 309, 500, 809, 1309, .
13, 20, 33, 53, 86, 139, 225, 364, 589, 953, 1542, ...
. 15,23,38,61, 99,160,259,419, 678, 1097, 1775, ...
151.14° G(2,5): 12,
158.15° G(2,7): 16,

19,31, 50, 81,131,212, 343,555, 898, 1453, ...
25,41, 66, 107,173,280, 453, 733, 1186, 1919, ...

B EE 2% 187.4° D34, Sun'model TO T N K — 2B W THEETO MO
Parastichy number |Z 7 «+ R F » FEF| FD 55 L VI EFI LD 76 & 72> TEINIDIRIET D,
T DED TR BB ZEAVAT B - TZE {9 % Parastichy number % 1 % 72 8 (2 13 i 8 72 5K 5D 7 3 b
HThD,

2. Parastichy number Z & #4943
Parastichy numberZ & % 7= ® 12 > ®E 7 /b, A FEHE O Sun-model & K N 5
Pine-model, (2 XA FENF — 2 %o T,
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48852 >\ T Mathematicaz i » 72 B 7 — V =B a2 L, T OMxEERkD D, o7
Uy ZEEC D BB LA 7 — U =B L7200 C, RREN I ZE M Sk, e isa s b L
oo MATXEBBERTHY, KERLE—IN3OELN, TOE—27 OH 5RO EIT
610,987,1597 Ch b5, 2N O DEMEIZ 7 4+ AT v FEIIFIZET 5, IRD -2 TD1508=377
XAIFEFAE TH D, TOWICKERE — 7 OJE I 4843,13641 LV W HILIZET 5, &6
\28981% —fxfb SN7=7 4 RF v FHFIGRE)IZHE L, 15421XG(L,6)ICET 5, X3iX
$=995°D 5 Th 5, parastichy numbersid g=g DA & FHRIZK £ 2 BES D IRLE D D
7, AR L, ZORMOY—27EE0 b TES, 7672, OE— 7 R/AI 0,
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Figure 2. Fourier transformation result for n=100000, ¢=¢, in Sun-model.
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Figure 3. Fourier transformation result for n=100000, ¢=99.5° in Sun-model.
FERRNIC R LY 6, FRE%n=100000, B/ ¢=¢, CHRIE LT /NF — 2 THE L 72/
R D Prastichy numbers $ Sun-model & [7] U X 5 12320 EOEKSNORIEDHER S NLIZ, 22T
B/ 2 L (X Parastichy numbers233OLL LD —f% 7 4 R v FEINIGTHEHR I TWVWTH
EfMICEEMNICHE T2 Thd, ZOHIEIC L > THEZIZH S Parastichy
numbersO A S A EHEMD Z LN TE 5, TOMMNERE®RET D,
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The Shipwreck of the Santiago: 19th August 1585

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

Abstract: In August 1584 the Santiago, a Portuguese carrack, came back to Lisbon with the
Tensho Embassy onboard. In April 1585 the Santiago left Lisbon with other five convoy mates. On
19th August the Santiago wrecked upon the atoll called Baixos da Judia. Survivors are 19 on a
skiff and 57 on a long boat, whilst around 400 passengers are drawn. Amongst 57 is Fr Pedro
Martinez, who wrote about this shipwreck in Goa and later became the bishop of Japan. The cause
of the disaster might be pilot’s misreading the latitude. The information of contemporary portolan
charts is poor about this atoll. The charted name erroneously became Bassos da India now. In
December 1977 the Klaars came to the site and found the sunken ship. They obtained big money
by auctioning salvaged treasures, but they lost a fortune very quickly. The ship is still there.
Keywords: The Tensho Embassy, Cartography, Baixos da Judia, Castaways, Treasure Hunting
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B TR (L8Hd), T248-0014 SfeAmihtl ik 2-23-12, jr.takaki@iris.ocn.ne.jp

Analysis of Aesop’s Fables — A Route of Artificial Intelligence Study
Ryuji Takaki

Abstract: Structure of each Aesop’s fable is analyzed by expressing actions of characters appearing in a
fable as a network structure. A correlation is found between the network properties and the aims of
fables, which are given at the ends of fables. This research is motivated by a recent notion on the
importance of the narrative analysis for basic study of artificial intelligence. The present author is
promoting this study while having a contact with a member of DARPA in USA (Ted Goranson) and his
collaborator (Beth Cardier).

Keywords: Aesop’s Fables, Network structure, Narrative study, Artificial Intelligence
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B Eucyrtidium hexastichum (Haeckel) DARE DB|IES
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Drag Force of Axial Projection of Radiolarian Eucyrtidium
hexastichum (Haeckel)

Takashi Yoshino, Atsushi Matsuoka
Toyo University, Kujirai 2100 Kawagoe 350-8585
Abstract: We estimated the drag force of axial projection of radiolarian Fucyrtidium
hexastichum (Haeckel). The estimated value is 4.74X107!° N.

Keywords: drag force, axial projection, radiolarian
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R Eucyrtidium hexastichum (Haeckel) DOAREZ G L/-E#EH T — X 2 i LT,
Z OEEPE (axial projection) ZAMEH7- XD ITORKE S EHEE Lz, BRI b
AT —ENEETCHDLITEOICHEREDOREICRKESHLE L TWDEN, TOAEESHEL DK
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Outreach of radiolarians: a plan of “radiolarian tree”

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

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

Keywords: InterRad, Niigata, research, education, outreach, radiolarian tree

FL&HIZ

2017 4E 10 A 22-27 BIZHIE TH 15 MIEE ki B if7e 44 (InterRad 15) MBS
L. FEORFSIT InterRad 15 Z#3fE L TV 5. ZOEBEESHELZEKE LT, Ehnm
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MNTEDHEAD M.
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ZDIIF L RATOEH OBANIEDLEDLINT, BELNIZHLY AT AI2—T T LD
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FLL, Y7 ITDOITH > TV OEVOEDD WD, VI TDBIIEZEI L, TBAIC/2 5 L) Hlk
MTHoH(H1).
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Shape Change of a Tube from Straight to Helix

Hisao Honda**, Takaya Abe and Toshihiko Fujimori
* sk Kobe University Graduate School of Medicine, Kobe 650-0017, Japan

Abstract: Recently, we had investigated cardiac loop formation of mammalian
embryonic hearts, in which a helical loop formed from a straight tube, although
rotational movement of the top and bottom of tube were fixed. Here, we examined its
curious mechanism geometrically.

Keywords: cardiac looping, embryonic heart, helix
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Tip of plant root looks a catenary curve.

Motohiro Fujiwara, Koichi Fujimoto
Department of Biological Sciences, Graduate School of science, Osaka
University., 1-1 Machikaneyama—-cho, Toyonaka, Osaka
Abstract

Various arched structures can be seen in buildings and nature. One of the arches
is a catenary curve. Catenary curve is seen when you hang a string with holding both
ends of the string. One of catenary curve properties is minimizing potential energy.
In other words, it is a dynamically stable structure. As buildings, the catenary curve
can be seen in Gaudi’ s Sagrada Familia and St. Louis Gateway Arch. In nature, spider
webs and volcanic slopes are said that these look catenary curve. This time I
discovered that the tip of plant root looks a catenary curve.

Keywords: Plant root, Catenary arch, Cell division

Introduction
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Functions of surface shape of biological materials: Curvature-
driven splitting of a planar traveling wave

K. Horibe!, K. Hironaka?, K. Matsushita?, K. Fujimoto?2
1Grad. Sch. of Info. Sci. and Tech.,Osaka U., 1-4, Yamadaoka, Suita, Osaka
2Grad. Sch. of Sci.,Osaka U., 1-1, Machikaneyama, Toyonaka, Osaka

Abstract: Biological systems such as cell, tissue and organism show a huge variety of
their shapes. The structure of their surface can effect on chemical and neural activities,
which eventually regulate the wide range of biological phenomena. As a first step to
understanding the effect of surface shape on biological activities, we construct a
mathematical model of spatio-temporal patterns on surfaces. Here we numerically
show the sequence of dynamics, i.e., bending, collision, annihilation and splitting of a
traveling wave, can be driven by a curved surface represented by the two dimensional
Gaussian function. In this talk, we will present the detail of this work and discuss this
splitting, getting further into its biological significance.

Keywords: Reaction-diffusion equation, Pattern dynamics, Curved surface
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Group, Motion and Shape of Cell

Katsuyoshi Matsushita
Department of Biological Science, Graduate School of Science,
Osaka University
Abstract: Collective Motion of cells play various significant roles in biological
systems. To theoretically investigate the relation between this motion and the shape
of cell, we develop the model for expressing both the elongation and amoeboid motion
of cells. We find the transition from individual motion to collective motion in

changes of cell shape

Keywords: Cell shape, Collective motion, Cytoskeletal dynamics, Computer simulation,

Statistical physics

Collective Motion of cells are commonly observed in biological phenomena including
the developments of organisms, would healing and immune reaction [1]. In these
phenomena, cells mutually control each other in their motion and thereby frequently
move in a same direction. The control mechanism of collective motion has been
intensively investigated because of its biological significance. The understanding
of the control mechanism is not sufficiently achieved to date because of complexity
of biological systems.

One of model organisms, which have been frequently used for biological
investigations of collective motion, is Dictyosterium Discoideum (dicty). Dicty
cells in a starved condition collectively form fruiting body [2]. In this formation
of fruiting body, various collective motions emerge. In early stage of this formation,
cells collectively move in a same direction. This motion is so—called streaming and
prepare cells for the fruiting body formation. This phenomenon mainly results from
cell interactions through chemotactic response of cells. In fact, the mutant without
chemotaxis do not form the streaming [3].

In the streaming, since dicty is an amoeboid cell, cells do not clearly take a
certain rigged shape. However, as a tendency, it usually elongates in the direction
of its movement. In some mutant cells, cells almost do not elongate [4] or elongate
in the perpendicular direction to that of movement [5]. Depending on elongation of
cells, different strains of cells seem to exhibit different styles of motion. To
understand the relation between cell shape and collective motion beyond effects of

chemotaxis, we theoretically investigate this relation on the basis of the
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statistical physics.

For this purpose, we consider the mechanism of cell elongation to mathematically
reproduce this relation on computer. As well known, this cell elongation originates
from the subcellular cytoskeletal meshwork formation in cell [2]. To model this
formation, we have developed a model for describing dynamics of subcellular molecule
distributions [7]. We applied this model to the cytoskeletal dynamics and develop
the coarse—grained dynamical equations of the cytoskeletal meshwork [8]. We combine
this dynamical equation with the cellular Potts model [9] to simulate the motion of
elongating cells. This model enable us to successfully simulate the collective motion
of cells, which are elongated in various styles by cytoskeletal meshwork.

The results of our simulation suggest that elongation of cell affects the formation

of collective motion of cells. In this talk, we report the result of our simulation.

[1] C. J. Weijer, J. Cell Sci. 122, 3215 (2015); P. Friedl and D. Gilmour, Nat. Rev.
Mol. Cell Biol. 10, 445 (2009); P. Rerth, Annu. Rev. Cell Dev. Biol. 25, 407 (2009).
[2] J. T. Bonner, The Social Amoebae: The Biology of Cellular Slime Molds (Princeton
University Press, Princeton, 2009)

[3] H. Kuwayama et a/l., J. Cell Biol. 123, 1453 (1993); H. Kuwayama et al., Biochim.
Biophys. Acta 1268, 214 (1995).

[4] H. Kuwayama and S. Ishida, Sci. Rep. 3, 2272 (2013).

[56] A. Nagasaki, et al., Cell Strcut. Func. 33, 27 (2008).

[6] T. QP Uyeda and A. Nagasaki, Curr. Op. Cell Bio. 16, 55 (2004).

[7] K. Matsushita, Phys. Rev. E. 95, 032415 (2017).

[8] K. Matsushita, Proc. Sympo. Simul. Traffic Flow 22, 5 (2016).

[9] F. Graner and J. A. Glazier, Phys. Rev. Lett. 69, 2013 (1992).
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The research of walking mechanism of molecular motor—-dynein-
which biped locomotion in cell

Shintaroh Kubo, Shoji Takada
Dept. Biophys, Grad. Sch. of Sci., Kyoto Univ.,
Kitashirakawa—Oiwakecho, Sakyo, Kyoto, 6068502
Abstract: The linear molecular motor dynein is an intriguing allosteric model protein. ATP
hydrolysis, catalyzed by domains in the AAA+ ring, regulates the binding to the rail molecule,
microtubule, which is ~15 nm away from the AAA+ ring. The molecular mechanisms
underpinning this long-distance communication are unclear. Based on recently solved pre- and
post- power-stroke crystal structure information, we performed, for the first time to our
knowledge, molecular simulations of complete conformational changes between the two
structures. The simulation revealed that module-by-module allosteric conformational changes
occur. Interestingly, the transition cascade from the pre- to the post-power-stroke states
propagated in a circular manner around the AAA+ ring, while that of the recovery transitions
propagated in a bi-directional manner around the ring.

Keywords: molecular motor, simulation, coarse—grained model
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Preparation of acrylic test pieces of Boerdijk-Coxeter helix
and their rolling experiment
S. Nishida', K. Itoh!, Y. Ikegami?, T. Fujimoto?, K. Yamazawa* & Y. Teshima" *
'Chiba Institute of Technology, “‘RIKEN

Chiba Institute of Technology, 2-17-1 Tsudanuma, Narashino-shi, Chiba 275-0016, JAPAN
* yoshinori.teshima@it-chiba.ac.jp

Abstract: Linear stacking of a regular tetrahedron called the Boerdijk—Coxeter helix (BCH) was investigated. We
prepared acrylic test pieces of BCH in which the number of regular tetrahedron is from 10 to 60 consolidations.
And the rolling experiment by using the test pieces were performed for clarify the rolling characteristics of BCH.

Keywords: roll of polyhedron, Boerdijk—Coxeter helix, test piece, jig
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Comparison of Postural Control in Human Standing among Ages

Yusuke Jono, Toru Tanimura, Taichi Baba, Takayuki Hirata, Hiroki Takada
Department of Human and Artificial Intelligent Systems, Graduate School of Engineering, University
of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: The postural control system of healthy persons does not have been clarified, which seems to be
different to that of patients with vertigo such as Meniere’s and Parkinson's diseases. In this study, the body
sway in the Romberg posture was simultaneously recorded with electromyogram (EMG) in the young, the
elderly, and the middle-aged persons. Stabilograms were compared with their EMGs among the age groups.
Also, we consider whether the experimental results are consistent with posture control hypothesis in human
static standing, for instance, the stiffness control hypothesis.

Keywords: Stiffness control hypothesis, Intermittent control hypothesis, Muscle activity, Body sway,
Postural control
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Distribution of Cerebral Blood Flow during Meditation
Taichi Baba', Hiroki Takada'", Takayuki Hirata®, Jono Yusuke®, Toru tanimura®, Koushin Mihashi?
1) Department of Human and Artificial Intelligent Systems, Graduate School of Engineering, University
of Fukui, 3-9-1,Bunkyo, Fukui, Fukui, Japan
2) Nagoya University, Chikusa-Ku, Nagoya, Japan
*takada@u-fukui.ac.jp

Abstract: In recent years, the number of mental disorders is on the increase due to excessive stress. From
the medical point of view, meditation is noticed as a countermeasure of the mental disorders. In this study,
we examined whether the changes in the brain activity can be measured during meditation by the functional
Near Infra-Red Spectroscopy (fNIRS).

Keywords: Stress, Meditation, Frontal lobe, Cerebral blood flow, fNIRS
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[1] Bk 1L —3C, FEiE (2006) A kL & LR[S, Dokkyo journal of medical sciences, 33(3),
pp.207-212.

[2] Kerr CE, Jones SR, Wan Q, Pritchett DL, Wasserman RH, Wexler A, Villanueva JJ, Shaw JR, Lazar
SW, Kaptchuk TJ, Littenberg R, Hamaldainen MS, Moore CI. Effects of mindfulness meditation
training on anticipatory alpha modulation in primary somatosensory cortex. Brain Res Bull, 8596-103,
2011.
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Comparison of the number of essential variables in the mathematical models
that generate the time series of the exchange rates
Toru Tanimura, Yusuke Jyono, Taichi Baba, Takayuki Hirata, Hiroki Takada
Department of Human and Avrtificial Intelligent Systems, Graduate School of Engineering, University
of Fukui, 3-9-1 Bunkyo, Fukui, Fukui 910-8507, Japan

Abstract: We have examined whether the exchange rates are affected by various factors such as economic
balance and interest rate differential, economic trend index, and the politics. It was shown that the temporal
variations of the exchange rates could not be described by the conventional frameworks because of their
complexity. In addition to the time series analysis, researches using chaos systems are seen in recent decades.
Moreover, many of previous researches analyzed in a short term, and few analyzed in a long term.
Therefore,we focused on the number of essential variables in the mathematical model of each exchange rate
(USD/YEN, EUR/YEN, EUR/USD, GBP /USD, AUD / USD, CAD/ USD) for a long term of daily/weekly
sequence in this study. The Grassberger-Procaccia algorithm was used as a method to estimate the correlation
dimension in this study.

Keyword: Exchange rates, Mathematical model, Grassberger-Procaccia algorithm
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52, pp.239-225.
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52 &% 3 + 4 5, pp.47-56

[3] F.Takens (1981) Detecting strange attractors in turbulence, In D. A. Rand and B. S. Young, (Eds.), Dynamical
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Genome distance-based mutagen assay, GPMA, is highly sensitive

(ppb-level) because of its simplicity
Koichi Nishigakil.2, Misato Babas3., Motoki Tsukiashi3, Parmila Kumari!,Takashi
Miural, Manish Biyani2, Kiyoshi Yasukawas3

1 Graduate School of Science and Engineering, Saitama University, 255 Shimo-Okubo
Sakura-ku Saitam, 338-8570 Japan, 2 Center for Single Nanoscale Innovative
Devices, Japan Advanced Institute of Science and Technology 1-1 Asahidai, Nomi,
Ishikawa 923-1292 Japan, 3 Division of Food Science and Biotechnology, Graduate
School of Agriculture, Kyoto University, Kyoto, 606-8502, Japan

Abstract: Recent studies show that the genome sequence changes constantly (e. g.,
Daiwan et al. FEBS Lett. 2016). Mutagens increase the frequency of mutation and
threaten us with the risk of cancer and hereditary diseases. For the economically
rational health policy, a highly sensitive and easily available mutagen test is
necessary. GPMA (Genome Profiling-based Mutation Assay), which detects the DNA
mutation directly, was shown to be more sensitive by near 100 times than the
phenotype—-based mutation assays (e.g., Ames test). This phenomenon could be
explained simply: the difference in the detection target area that GPMA can be any

site along DNA but phenotype—based one, a specific one.

Keywords: mutagen, GPMA (Genome Profiling-based Mutation Assay), Ames test, DNA

sequence alteration, spontaneous mutation, mutagenicity
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2. Futakami et al. (2007)Novel mutation assay with high sensitivity based on direct
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Monte Carlo simulation of growth of a tumor within an isotropic
nutrition diffusion field

Tsuyoshi Ueta and Saki Ito
The Jikei University School of Medicine Physics Laboratory
8-3-1 Kokuryo—cho, Chofu, Tokyo

Abstract: In this study, a crystal-growth based model taking into consideration the
microscopic process of the proliferation of cancer cells is proposed, and a parameter
domain in which the structure of the cancer cell cluster agrees with experimentally
observed one has been found out. The shape variation of the cancer cluster has been
acquired using the proposed model by changing the nutrient level, the ease of the
proliferation and the mobility of cells.

Keywords: Monte Carlo simulation, 3D, nutrition diffusion field, growth shape of

a tumor
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Changing Perceptions of Shaded Textures and Patterns of Asperity Shapes
Yasunari SASAKI', Toshihiro BANDO*

"Kanazawa Seiryo University, 10-1 Ushi, Gosho-machi, Kanazawa-shi, Ishikawa Prefecture

*Doshisha University, 1-3 Tatara Miyakodani, Kyotanabe-shi, Kyoto-fu

Abstract: We showed participants a shaded texture image which was randomly rotated by 15 degrees
each time. Most participants' perception of the asperity pattern was changed according to the direction of
shading formed by illumination. On the other hand, some participants did not perceive the changing of the
pattern. In this report, we will discuss not only the patterns of shaded textures but also the differences in
perception of the participants.

Keywords: tactile texture, shading direction, visual acuity, rotation of stimuli
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An Origami-model of Paul Schatz solids, a three-dimensional structure
model of enantiomers represented by Science Origami

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

Abstract: A new method for modelling of three-dimensional chiral structures of enantiomers,
mirror images of each other, is introduced by exhibiting an Origami-model of Paul Schatz solids
made of tetrahedral skeletons in asymmetric shape. While it is demonstrated how a tetrahedral
skeleton in asymmetric shape can be constructed of six triangular units designed by making use of
Science Origami, it is concluded that Science Origami gives an easy way of constructing
three-dimensional chiral structure models.

Keywords: Paul Schatz solid, Science Origami, Chirality, Enantiomers, Origami-model
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